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-+1- ELECTROMAGNETI C RELAY Description The present
i MVenti*on relates to an el ectromagnetic relay which is conpact
and highly sensitive owing to its novel structure of its yoke and
ar mature, and in partic- , ular to such an el ectromagnetic refay -
which is sSuydMRON €ATEISI ELECIRONICSt COL|ing high frequencm@hgghgslagmkphced

current. KyotdCISdgad\D OF THE | NVENTI ON “'mumﬂﬂ'w m’
an

el ectromagnetic relay genéerally conprises an iro

sol enoi d wound thereon, a yoke con- nected to th

Its oneen -as—to—gettne—a magneti ¢ gap therebetween,
armat ur e hi pUROTROMAGNETIC RELAY Yyoke so as to be driven in the direction
to cl ose the—wwag———-————nete—gap—mwhen the solenoid is energized, a

spring mem _ ber urging the armature away from cl osing the
magneti c Prioritiemp, a contact nechanism and transm ssion neans for
converting 7hapdikpl @& rentapEn t-héloar BANG6£1888t hat for actuating

the cont aCtar‘rﬁﬁPE@iﬁsmg - Japan - No. 88628¢h988 el ectronagnetic relay,
since the magngls 198”% - Jaﬂaf ga |.36gq§bggggho be mnim zed Sy AgH 0

produce a Xi mumT=attractive for etween the iron core and the
armature and a certai NngsdvhdlhSferSc/ Ry S required for reliable
actuation of the contact nechanism it is desir- able to attain a
fairly large lever ratio or transm ssion ratio with the

transm ssi on mpeInSoAoOMERy . to attain a
The present invention relates to an
5 slectromagnetic ralay which is cou;gact and highly

sengitive owing to 1ts novel structure of its yoke and
armature, and in particular to sucﬁ an electromagnetic
relay which i3 suitable for controlling high f£rasquency
electric curﬁent.

10 BACKGROUND OF THE INVENTION

An electromagnetic relay generally comprises an
iron core hav:l.ng solenoid wound thereocn, a yoke |
connected to the iron core at its one end so as to
define a magnetic gap therebetween, an armature hinged

15 to the yoke sc as to be driven in the direction to
) close the magnetic gap when the solenoid is energized,
a spring member urging the armature away from ¢losing
the magnetic gsp, a contact mechanism, and transmission
means for';onvert.tng the displacament of the armatura
20 to that for actuating the contact mechanism.

In such an slectromagnetic relay, since the
magnaetic gap is desired to be minimized so as to
produce & maximum attractive force between the iron
cora and the armature and a certain actuation stroke is

25 required for reliable actuation of the contact
mechanism, it is desirable to attain a fairly large
lever ratic or transmission ratio with the transmission
means. However, to attain a large lever ratio, tﬁe _

size of the transmission means, for instance,




3 7 I.
| arge lever ratio, the size of the transm ssion neans, for
i N3t anc®e, consisting of a |ever nechanismtends to be I ncr eased
beyond an acceptable limt. - 2- The
| ever ratio may be increased by usi-n@ & | onger lever, but this wll
I ncrease the size of the electromag- netic relay. Therefore, it is desired
to increase the lever ratio substantially w thout increasing the size of
the el ec- tromagnetic relay. It is conceivable to achieve this goal by
providing a notch in the yoke for receiving a | ever armextending fromthe

armature so asCPRSLAFENgRf|§kavaR mechanism,rendgsteckeingrpased | ever arm
within the gen 0RO y$ ile ensuring a sufficient |ength
to the arm butss?h!e’&rgis‘u%lc%t I'm nu |%¥fmof the width of the yoke may

reduce the mechani cZheslevegttabtiotiey bk tncreasadbecepingle loag@de | n

particul ar, sugce tibilit%/ of the yoke to deformati on nmakes its handling .
extrenely troubP¥EEnePREth18, Wil incrense. the sLzenef | th®cciro- nagnetic
rel ays. Fuigt heg; ' ' ro Lan- ;al ¢ 3ar yoke
I ncreases tshe %ﬁﬁ‘ggﬁg‘s gg‘ids'?air‘lsclga%f ?%ﬁgbgam*ghiéor%%%gﬁ of a

magneti c circuiincrsdsahthetlpwir catiiio eubatintialby whtheatc circuit tends
to be inpaired. It nmeans an increased power consunption and a reduced
sensitivity. incEPGEiLPBnﬁBﬁeP\‘-E‘r%faVE‘ fheqkTomagnaFden&PLa¥r rent requires

a shield structyyr ggf | &g% o I Gaat OhG: rk tends
to be highly trgjblseggﬁgaggggﬁaﬁ%s een dggl(rsego?g ggs?g'?\égﬂ%%h y conpact
structure for miogicH daqtheyoic o neugiving adeyer \erim bxitarsiing t 0

nbl e. | ti , the shield t
assembl e 10n P¥rom %‘aar armagl:usrel go ag a1:S<:e crtrxli' tRee fncrease in size by

thus receiving the lever arm within the genaral contour
of tha yoke while ensuring a sufficient langth to the
arm, but the resulting diminution of the width of the
yoke may reduce the mechanical strength of the yoke to
15 an unacceptable level. In particular, susceptibility of
the yoke to deformation makes its handling extremely
troublesome particularly in the cass of small
8lectromagnetic relays. Further, reduction in the
cross sectional area of the yoke increases the magnetic
20 resistance of the yoke which forms & paét of a magnatic
’ circuit and the magnetic efficiency of the magnetic
circuit tends to be impaired. It means an increased
power coﬁs”uizption and 8 reduced sensitivity.
Electromagnetic relays for high frequency currsnt
25 requifes a shield structure for its contact pieces.
Therefore, agssembly work tends to be highly troublesome
and it has been desired to design a highly compact
gtructure for high frequep,cy electromagnetic relays
which is easy to assemble. In particular, the shield
30 case must be &8 highly enclosed structure in order to
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hi:ghly encl osed structure in order to achieve a high iso- lation
capability, but this in turn causes an increase in the manufacturing cost
and the possibility of thermal de- ¥ormation during the process of
soldering lead wires to the ground termnals integrally provided in the

shi el d case.

Al so, the shield case is desired to be manufac- tured by a

sinpl e stanpi ng process for reduci ng manu- facturing cost.
As contact structures for an el ectromagnetic relay of the aforenentioned

type, there achiewews highcissclation qapabddidy, ubugtr this {miteem noveabl e
contact nem ber and

pi eces cont a(ﬁau(?gEhaB? ﬁé&%&ioﬁ ﬁ:g{a %&%@&ﬁoggh?;é{wsﬁ%ﬂ 3r en?L

which a pl angjogai®42189do2 ERELAAL d@!dﬁi’dtﬁtpjﬁfﬁh%ntﬁﬂg?ﬁésﬁmh other by

a point. The cross bar structure has the di sadvantage th

the con- tact

tends to be wfsablering lesdiwires o dha groupdetexrsiindlsay not be

attai ned._On the other hand, ,the, rivet con t structure c ensure a
sufficiem C&,&Qggfagﬁgsprggﬁ.g bhR ?ﬁc%“t%cmactkgg"nag%‘by a point, in
case of any sgHi@a e8kacCisi desi¥ed TY de! mirtTactii®ed! ByCaOfimple ! act
becomes poor and, therefore, durabili téwand relia- bility may not be

sufficient.

15

20

25

30

h—_‘_

stanping aOcessyfori Teducing meanutRekuning |988%: canbl e
As contact structures for an electromagnetic relay

cf the aforementioned type, there are known the cross
bar contact structure in which a moveable contact
member and a fixed contact member both consisting of
planar pieces contact each other by a line, and the
rivet contact structure in which a planar pi_eca and a
hemishperical projection contact each other by a point.
The cross bar structure has the disadvantage that the
contact tends to be unstable and a sufficient contact
pressure may not be attained. On the other hand, the
rivet contact structure can snsure é gsufficient contact
pressure, but since the contact is made by a point, in
case of any slight dafedt in the contact ares, the
state of contact becomes poor and, therefore,
durability and reliability may nof be sufficient.
BRIEF SUMMARY OF THE INVENTION

In view of such problemi of the prior azt and ?he
above described considerations, a primary object of the
present invention is to provide an electromagnetic
relay which ensures a sufficient actuation stroke for
its contact machanism.without increasing the magnetic
gap or, in other words, the drive stroke of the
armature.
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of claim1l is known fromEP-A-0 058 727. In this known relay the nmovable
contact* carriers are spot-wel ded to fixed nmounting termnals. From
US-A-4 587 502 a relay is known im ghich a translatory nmotion is inparted
to the contact carrier nenber by an L-shaped pivoting armature nmenber. A
relay wwth a simlar L-shaped armature acting on a con- tact carrier nenber
which is designed in a manner sim ilar to that of EP-A-0 058 727 is known
fromFR A-2 454 692. Arelay having a linearily driven armature bl ock in
its turn lineari twaécdndgahdnc&cbfcaheipresmbetmémﬂom% feeom EP- A-0 257

607 and EP-A-1 24 -4- BRI EF SUMVARY
OF THE | NVENW’E?Q"‘l° a0 SLFLTPBRSLAEAC FRIAR Hhish (GAD Be B8d8 t and the

above descri bhegy ny;%ns,_l iR hoRt? gg@mﬁ? %S%t"&t' gmeo%tebnbgvent i on

is to pI‘OVI de a ectronmagnetic re sures a su actuation
stroke for |tthemlm:tfmephavmdhnwtﬂmmwmcﬁmammum fgasti c gap or, in

ot her worgdgs, ve stroke of, .the_armatur A second obj ect of the
present igvenﬁ"g‘h Js°‘} PR pxtanddng £ EP@CF’(‘%MHEW%‘FQ%Ml ch can be

made hi ghly CPEBEEd Wﬂ n rSE f h oke for
o 8¢ ‘%E‘Ef ggﬁv\g%!t ua-et?fon arm exten t‘

provi ding the roomfor novene d| ng romthe
armat ure for steokarimsixaysmittped tongheheontact amechadtsmwy nat ure as the

orcsent i nvent on b oehird ahiesE o4 EPBCPFORRSRCHTESTERR thiteh |s highly.
durable and rgrovidd!déh electromagnetic relay which is highly
’ 10 durable and reliable.

A fourth object of the present invention is to
provide an electromagnetic relay which is easy to
assemble.

A fifth object of the prasent invention is to

15 provide an electromagnetic relay having a favorable
shield structure for its contact mechanism.

These and other objects of the present invention
can be accomplished by providing: an electromagnetic
relay, comprising: a slectromagnet consisting of an

20 iron core and a solencid wound thereon: a yoke
extending in parallel with the electromagnet and
attached to one end of the iron core; an armature
pivotally “attached to a part of the yoke adjacent to
ancther end of the iron core at its base end; a fixed

25 contact unit provided adjacent to the electromagnet;
an pivotally supported movesble contact carrier; an
extension arm extending from the armature and having a
free end adapted to abut an actuation point of the
moveable contact carriér located between its pivotéd

30 point and a moveable contact piece carried thereby:
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A f!rth object of the present invention is to provide an el ectromagnetic
relay which is easy to assenbl e. A fifth object of the present

invention is to provide an el ectrenggretic relay having a favorable shield

Structure for its contact nmechani sm These and ot her objects of the
present invention can be acconplished by an el ectromagnetic relay as de-
fined in claim 1. The | ever ratio achieve by the noveabl e contact

carrier permts the magnetic gap between the arnature and the iron core to
be reduced, athethevesblmicantat giece’ baliagcadsptéed N lowoperate be

I ncrease, in a | at|[ ve sense, so that the nmagnetic efficiency can be
i ncr eased andwf‘%ﬁ ?eﬁ"a‘cslq‘l‘?’@fc pem nPHEY‘-&%hHhi% dxede’ en- sured.

Fur t her nor e, eaﬁeaé'%n ni@, the relay of the inven- tion, which is suitable
for controlling hig requency elec- tric current and has a favorable
spatial |ayout, thEhenlevenidsticoachdaveabyi theimoveableldontawported by a

shield case for the fixed contact menbfig_‘ and t he noveabl e contact nenber.
-5- 5 earrier 9“-’“‘“%%%999#— hgep hetyasn, the armefure a cut away

por - and the {ié&K %Q& %a”%ﬁ&ﬂ%&,tgﬂ&‘ ﬂé‘eicﬁ:ﬁ#i t he yoke

adj a- cent reto so as to accommodate the horizontal part
t herei n wi t hogtrokecof thegontactmeichanism to be increase, Amee t he

noveabl e cont ac nber is typically de of synthetic
resin nateri aF‘i\ﬁng%q%ﬁ?% ;% atbe magnetic ‘fﬁgf%’kﬁﬁ fFe®oer for

Lot a L orinetubiad T et kbtatey of e coneac®UMARLGY" o
con'i si 1§ a opnhi be evsured:s adapted to be fit- .
If the extension arm extends from a side end of
the armature, and the extension arm comprises a
horizontal part extending from the armaturs in parallel
with the electromagnet, and a vertical portion
15 extending laterally from a free end of the horizontal
portion toward the slsctromagnet, a free end of the
vertical portion adapted to abut the actuation point of
the moveable contact carrier provided on a side of the
yoks opposite to the iron core, and the yoks being
20 provided with a notch extending from a side end of
' thereof so as to accommodate the vertical portion of
the extension arm therein without interfering
therawitify an additional increase in the lever ratio in
the transmission of displace from the armature to the
25 moveable contact carrier can be achieved without
increasing the external contour of the electromagnetic
relay. Preferably, the yocke ig provided with a cut
away portion which is narrower than other part of the
yoke adjacent thereto so &s to accommodate the
30 horizontal part therein without interfering therewith.
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t ed .upon_an end portion of the noveable contact carrier
adj acent to its pivotal center |ine, and a | eaf spring piece

extending therefromand abutting a pgt_of the shield case.
According to this arrangenment, the friction between t he
actuating end of the extension arm and the point of cont act
at the spring retainer may be reduced by pro- vi di ng t hat
the spring retainer is provided with a projec- ti on adapted
to be engaged by thgcagria %\%“%Qi‘cbz‘gfetﬂ%d emhodﬁ.mont whicRxignsion arm
According to a preferred enbodl nent of the present

i nvention, a havuidabdei far contzelling fldmhacleemnswdelactric wal |
of the shield case nd_th vegbl e t act c S

provi ded with é’“ﬁ'#&% af‘gdﬁéﬁdav\g?‘é?ﬂ %& g“""“" the cont act
the hem spheri %i&véiﬂl@&bn%hc%"‘@a?@i&é Sis pivotally supported B¢Cgrding to
such a structure, since the noveab contact plece contacts

the fixed dbnt aiuaidrmasebfortm iixed contact manthexanddtherti on resting
upon the hem spherl | ection, a.double pojnt contact
i s established™® Lﬂag’g@ Contact member. M%%M%#Pgﬁ@?tgﬁkt act

pressure can bengridd N9 typically made of My ETadihnbbgreapss bar
contact structure, and, by "adopti on of the double point

contact, reliand trﬁmd,y‘es a separate SPriIN denhen) £03 g8fpIMed with the

Vel Y08 SOt Blucn, 1 1a presnerid HEHE NS AR RRAREES) © e
str l, turg f o6 gaigviiaaat ha el ackéouRy wriafgs Q@b EBAPRABEnGS at he

el ecfromagnetic relay, the shield case is pro-
spring retainer adapted to be fitted upon &n end
portion of the moveable contact carrier sdjacent to its
pivotal center line, and a leaf spring piece extending
therefrom and abutting a part of the shield case.

15 According to this arrangement, the friction
between the actuating end of the extension arm and the
point of contact at the spring retainer may be reduced
by providing that the spring retainer is provided with
a projection adapted to be engaged by the actuating end

b 20 of the extension arm.

According to a preferred embodiment of the present
invention, & hemispherical contact is formed in a side
wall of the shield case, and the moveable contact piece
is provided with a bifurcated end which ig adapted to

25 contact the hemispherical contact at two points.

According to such a structure, since the moveable
contact piece contacts the fixed contact member by its
bifurcated portion resting upon the hemispherical
projection, a double point contsct is established

30 therebetween. Thus, a higher contact pressure can be
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vi:ded wi.th a tang which is adapted to be fitted into a correspondi ng hol e
provided in the yoke. and a term nal piece which is adapted to be passed
through a base and fixedly secured ¥hereto, and the solenoid is provided
with a pair of coil wire end termnals which are adapted to be passed
through the base and fixedly secured thereto, and are provided with
engagenent portions for holding the el ectronmagnet upon the base. To
the end of electric breakdown of the insulation for the solenoid, the

i nsul ati on di sttainsdas nonpared @d&l!dtby croes dbay conkaat of cavities in
t he parts of ke adjacent t L tudipal en orti of the sole-
noi d. ggﬁ‘l%ﬁ“f 4@ uf‘ééﬁ? g gggeﬁ%‘%f pqlﬁ%r?shi el d case and
to prevent t h@ohﬁ@é@'rdﬁiﬁiﬁﬁy@'ﬁiﬁ bhhsoémea dag Fcmpdrd Saldering | ead
wires to the ground term nal pi eces integrally provided with the shield

case, accordi ngetaivaatatyv rRnRt3g e sdTuatuns whinhdsobasnd or @sent

I nvention, the e sists of a outer casing having a surroundi ng
wal |, and3a pFﬁag#g °g?€gF§ﬁﬁﬂ°€%rn1nal pi eces which are joined at their
base ends by vertisgbo@ing PES td W&E&%ﬂﬂ&dthﬁh@@ﬁ'tﬁ& ec- es being

passed t hrough openi ngs prOV|ded In the bot- tomwall of the shield case.
structure for securing the electromagnet assembly to

' the base of the electromagnetic relay, the shield case
is provided with a tang which ig adapted to be fit‘caﬁ
r 10 into a corresponding hole provided in the ycke, and a
terminal piece which is adapted to be passed through a
base and fixedly secured thereto, and the solencid is
provided with a pair of coil wire end terminals which
ars adapted to be passed through the base and fixedly
. 15 secured thereto, and are provided with engagement
i portions for holding the slectromagnet upon the base.

To the end of elaectric breskdown of the insulation
for the solenoid, the insulation distance may be
increased by providing a pair of cavities in the parts

b 20 of the yoke adjacent to longitudinal end portions of
the solenoid. .

To simplify the manufacture and assembly of the
shield case and to pz;evsnt the thermal deformation of
the shield case when soldoriﬁg lead wires to the ground

25 terminal pieces integrally provided with the shield
casa, according to an alternate preferred embodiment of
the present invention, the shield casge consists of a
outer casing having & surrounding wall, and a pluzality
of ground terminal pleces which are joined at their

30 Dbase ends by vertical wall portions, the ground
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Ackording to a preferred enbodi nent for sinplifying the assenbly of the
eabl e contact carrier to the shield case, the shield case is provided

wigh a pair of upright pieces havirg 4ivot holes therein for receiving

prioj ections provided in |ateral ends of the noveable contact carrier in a

pijotal manner, and the noveable contact carrier is additionally provided

w fh guide pro- jections for pushing apart the upright pieces while the

upright pieces are provided with openings adjacent to the pivot holes for

receiving t heegniddmlppijeces being passedithrvuyt opendngsvprovidedenent of
t he noveabl e con- tact carrier; and/or the return spring assenbly is

provi d- ed wilth BAeChekseB) waddi R§ *hB phield 98 s adapted to be fitted

onto an end of a alcga (o) W rrier, the C shaped
spring retained-bel ng'a"%ﬁ"g- &Fdéoa\j\ﬁ a r?g‘fi’ﬂ%gg‘t‘&?af)ég top wall, and an
openi ng def i reongicli fyciayy tthe asgsembiy| of ofthd hovaablag contacted bei ng
narrower than the thickness of a_corresponding end portion of the_ planar

part of the AFRLIR% Wothacshigld; case,, the &h S8L 48 BFAVHE®d s to be

fitted. -1 I ﬁGBH'TICN OF THE
DRAW NGS v l'\3vat eaigr gs‘,"eﬁprliﬁl\}gn?jl'%%esl S&J’eisf‘cd?i#g’g@?n t g fol- lowng in
terns of spectHarsianifol recelvihghprejeceimss t(providedpiandatagaiwi ngs, in
whi ch: Figure 1 is an exploded perspective view of a first

enbodi nent ofeHdR off &her FAPYEASLRCCPREAGT RRFFATIGR & PLYOrAL present

invention,  manner, and the moveable contact carrier is
’ 10 additionally provided with guide projections for

pushing apart the upright pieces while the upright
pleces are provided with openings adjacent to the pivot
holes for receiving the guide projections without
interfering pivotal movement of the moveabls contact

15 carrier; and/or the return spring assembly is provided
with a C-shaped spring retainer which is adapted to be
fitted onto an and of a planar part of the moveable
contact carrier, the C-shaped spring retainer being
provided with a roof-top shaped top wall, and an

20 opening defined batween two side walls of the spring =

‘ retainer being narrower than the thickness of a

corresponding end portion of the ﬁlanar part of the
moveable Gontact carrier on which the spring retainer
is to be £itted.

25 BRIEF DESCRIPTION OF THE DRAWINGS

Now the present invention is described in the

following in terms of specific embodiments with
reference to the appended drawings, in which:

30
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Figur§ 2 is a longitudinal sectional view of the first enbodi nent ;
Figur® 3 is a perspective view of the first enbodi- ment with its cover
renoved; Figure 4 is a perspecfige, view of the nmoveable con- tact
carrikr of the first embodinent: - “Figure 5 is a schematic exploded view
of the yoke, the armature and the return spring of the first em
bodi nent ; Figures 6 and 7 are schematic side and end view of the
first’ enbodi nment: Figure 8 is an expl oded perspective view of the so-
| enoi d assenbly of Filgaizie 15LsWeNpI¥ad perspedtfrd viawioRes SPect i ve view
of the shield case for t he contact nmechanism of the first enbodi nent;
Figure 10 i s #3&83sonbodimens ofi the Alagtramagnetis relayhaceordinghow ng
the structure FSE i t 3 . lenoid assenbly; Figure 11 is a
P Fb‘ifes%gwggiyigﬁéom

fragmentary perspecti‘ve of the fixed ground contacts and

the correspondi ng Figuief 2rgat 8dlsRyLEMm0HedtioRetColow ofRRre 12 is a
sectional view of the ground contact and the bifurcated noveabl e
contact pitce;fixst pmboddmentys a | ongi tudi nal sectional view of the so-

enoi d assenbly: ey e o iy Aot FHQY £a TP LRIERL gL he Yoke

according to the present inv i*on;
] embodiment with its cover removed;

Figure 4 is a perspective view of the moveabla
contact carrier of the first embodiment:; _
* .10 ~Figure S is a schematic exploded view of the yoke,

the armature and the return spring of the first
embodiment;

i
?
{

Figures 6 and 7 are schematic side and end view of
the first embodiment;

15 Figure 8 is an exploded perspective view of the
solenoid assembly of the f£irst embodiment;

Figura 9 ig a perspective view of the shiald case
for the contact mechanism of the f£irst embodiment:

Figure 10 is a cross sectional view of the first

20 embodiment showing the structure for securing the
, solenoid assembly;

Figure 11 is a fragmentary perspective view of one
of the fi%ed ground contacts and the corresponding
bifurcated moveable contact piece;

25 Figure 12 is a sectional view of the ground
5 contact and the bifurcated moveable contact piece:
'; Figure 13 is a longitudinal sectional view of the
solencid assembly;
Figure 14 is an alternate embodiment of the yoke
30 according to the present invention;
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15 is an expl oded perspective view of an al- ternate enbodi nent of

hi el d case according to the present invention; Figures 16 and 17 are a
view and a side view of the shi¥ ¢ case of . Figure 15; Figure 18 is an
ged expl oded perspective view of an alternate enbodi ment of the

ct mecha- nismaccording to the present invention; Figure 19 is an

ded perspective view of an al- ternate enbodi nent of the noveabl e

contact carrier as I cording to th resent invention; Figure 20 is

an enl ar ged scherra? ?‘rgrp"éc?? I"\/gﬁﬁﬁaf”(ahgeﬁBPEﬁmié’%ﬁﬁP&'c?fcﬁg rier

assembl y of Fiadteenits efdodLaghe of tive InighaTRhip ubSuLalinyiay how the
e

re- turn spring retainer of Figures 19 and 20 may or ned.
- 10 - DETAI LEBeDPTemerY| Onwentiem PREFERRED EMBODI MENTS Fi gures

1 through 13 illus i ment_ of the el ectronmagnetic relay
according to the p?éggé‘g?aspﬂ'-%ngggeﬂ?iﬁe. aTﬂF@“eYSEI”rﬁﬁag%%’i{‘ vdeyy,

conpri ses ;| bafethelghtals €asd P FRIAY igzal |y insulating material such
as synthetic resin, and a box shaped cover 12 which can be pl aced upon
thef base 1 so as Fégurei i im amcnianged sxplodedr perspactiisg ivigw he

el ectromagnet iyg bg! &Y rardide Whtodiment of the contact mechanism

according to the present invention;
Figure 19 is an exploded perspective view of an
. 10 alternats embodiment of the moveable contact carrier
* assembly according to the present invention;

Figure 20 is an enlarged schematic sectional view
of the moveable contact carrier assembly of Figure 19;
and '

15 Figure 21 is a schematic view showing how the
return spring retainer of Figures 19 and 20 may be
formed.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figures 1 throtigh 13 illustrate an embodiment of

20 the electromagnetic relay according to the present

' invention. This electromagnetic relay comprises a base
10 consisting of electrically insulating material such
as synthetic resin, and a box shaped cover 12 which can
be placed upon the base 10 80 as to define an enclosged

25 space for accommodating the electromagnetic relay
mechanism. :

The base 10 carries therecn an electromagnet
assembly comprising a bobbin 14 made of synthatic resin
material and consisting of a cylindrical and hollow

30 main part and a pair of radial flanges 14a and 14b
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Tle base 10 carries thereon an el ectromagnet as- senbly conprising a
bobbi n 14 made of synthetic resin mat eri al and consisting of a
cylindrical and holl ow nain partlhne a pair of radial flanges 14a and 14b
provi ded on either axial end thereof, a solenoid 16 wound around t he
outer circunferential surface of the main part of the bobbin 14, a

rod- shaped fixed iron core 18 passed t hrough the center of the nmain part
of the bobbin 14, and an L-shaped yoke 20 conprising a nmain part

extending PFPGHAed |on ejithen pxialoendctheneptin® Sd@aoidodi on 20a  bent

per pendi cul r ' f | ' .th an

openi ng 20c%éérfn%r%@éﬁt%&%cﬁgggﬁﬁggﬂﬂiéio’%% %ﬁg I xed iron
core 18 (Fi ghatnSpart of the Hodd1eNd4poatred-sHapd® #4%ed 3@ons provided
with a pair of hinge projections 22a and 22b, spaced al ong the edge of

the yoke 20,CQRecks rReaged thiough $he pengemofcthe Xaln paxt #nge notch
20b bot h _pr oy ' r u b I.0.4F.qu 5. Thus, the
ar mat ur e 524 ﬁfgﬁ%ﬁ‘i\}ﬁﬁﬁr %ﬁdsg Bféé?gfdaiq%ﬂ s{w%ﬂ&%ﬁiﬁgj% t he engage-
ment betweenmalf paftcePtdndirig AS pa2aliall #ikhatRe iifdie dbregasghol e and
notch 26a and 26b in the manner of a hinge as indicated by the arrow Ain

Figure 1. FupR@ck bent pprhisved0prcbentperpendiqulardy f2om dh@ached to one
of the fla ' e | C ress fitted

into corresp@ggﬁnééggla%%ééi %/Y%edd%'lt’n&’%oggéga aggh},\%lrl ﬁ’qﬁ Ssane fl ange ..
14a, and a feeptptégadheting or crimdfirgdian dnahpgpchf e TRkiedg 28 is

engaged wi t h anot her oEeni ng 27 provided in the armature 24 at a point
™ I8 #0di at EOPCREBNLBNEFEIWER §bl e 26a and-the hinge

A free end portion of the yoke 20 is provided with '
a pair of hinge projections 22a and 22b, spaced along
the edge of the yoke 20, whicﬂ loocsely £it intoc a hinge
hole 268 and a hinge notch zdb both provided in an
15 armature 24 as best shown in Figure 5. Thus, the
armature 24 can pivot around a pivotal axial line

defined by the engagement betwaeen the hinge projections
22a and 22b and the hinge hole and notch 26a and 26b in
‘the manner of a hinge as indicated by the arrow A in
20 Figure 1. Further, a T-shaped leaf spring 28 is
’ securely attached to one of the flanges l4a at its two
lateral legs 28a which are press fittsd into
' correspon@ing holes provided in blocks 15 formed in the
same flange l4a, and a front leg 28b of this T-shaped
25 leaf spring 28 is engaged with another opening 27
provided in the armature 24 at a point intermediate
between the hinge hole 26a and the hinge notch 27 and
laterally spaced from the line psssing through the
hinge hole 26a and the hinge notch 27 away from the
30 iron core 18. Thus, the armature 24 is held in

This Sheet Has Been R;eplaced

IR

il




notd¢h 27 and laterally spaced fromthe |ine passing through the hinge hole
26a{and the hinge notch 27 away fromthe iron core 18. Thus, the armature
24 ijs held in position by the |eaf slﬁing 28 and is at the sane tinme urged
by the leaf spring 28 to pivot awdy om the op- posing end portion 18a of
the iron core 18. As one skilled in the art can readily understand, the
armature 24 and the opposing end portion 18a of the iron core 18 defines
the magnetic gap of this el ectronagnet assenbly. The armature 24 is
integrally prQuy | t.h exz . kensi 3 xt epdi e dicularly
froma side e%"gr%t#et” rﬁgfuiga%ﬁ*g‘q%ggh’% ?'\W/i ?ﬁdﬁlﬂ% '&“{eﬁt%:l%g net
assenbly. A fm%ﬁlﬂypﬂiéil%ﬂfsﬁdirﬁgwetiﬁ%%ﬁrﬂﬂ? DEGMI4es bent
portion 31 extendi ng approximately toward the iron core 18, and a | ateral
si deé surface OPPOSiSghend pertiom 1da nff thed ixonasoze: 48:i M@ 9B 32 of this

extension arm ekl e | L O h ke 20 is
provi ded wt hsz‘g'll'g'?gr éF gg%cﬁréoﬂxgﬂ%%yﬁﬁf?&%gghé é’l‘%e%g f eof
adj acent t t 24 andugthe bpfosifg EndpdidciX1®asogntheison ddee sigle end
20e of the yoke 20 extending between the notch 20b and the hinge end of the
yoke 20 provi #&finesnhthacmagngtie gap jofcthiss elegtnamagneti s set back as

ar ed vm'th%ciﬁr espondi ng side end of the yoke extendi ng between the
notjch 20b and e bent portion 20a of the yoke 20. In other words, the yoke

20fdefines an L-shapedarmatare 28 técimtigunldip proided eudhsanface 20e
w ghin the general contour of the yoke 20.

-1¢- The SNTBSLn]8rMs3009%FeRAING iRerRandicylezpy frem a side
10 and of the armature 24, in parallel with the

electromagnet assembly. A free end portion of this
extension arm 30 comprises bent portion 31 extending
approximately toward the iron core 18, and a lateral
side surface of this bent portion is defined as an
13 actuating end 32 of this extension arm 30 (see Figures
1 and §). The main part of the yoke 20 is provided
with a lateral notch 20b extending £rom one side of
thereof adjacent to the actuating end 32 of the
extension arm 30. The side end 20e of the yoke 20
* 20 extending between the notch 20b and the hinge end of
the yoke 20 provided with the hinge projections 22a and
22b is set _back as comparad with i:he corresponding side
end of tli; yoke extending beatween the notch 20b and the
bent portion 20a of the yoke 20. In other words, the
25 yoks 20 defines an L-shaped space with the notch 20b
and the end surface 20e within the general contour of
the yoke 20.
The solenoid 16 is covered by insulating tape 161,
but the coll wire 16a ta::xds to be exposed at the
30 longitudinal end portions since the insulation tape 16b
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but ¥t he coil wire 16a tends to be exposed at the |longitu- dinal end
portions since the insulation tape 16b may not closely neet the flanges l1l4a
and:14b, and part of the coil mﬁre_lgﬁbnay be exposed tothe yoke 20.
Therefore, according to the present odi ment, a pair of cavities 20d are
provided in the parts of the yoke 20 where the end portions of the sol enoid
16 oppose the yoke 20 in the closest proximty. By providing the cavities

20d, the insulation distance is increased, and the insul ati on breakdown of

t he sol enoid tn?éH e Qur, alternate
enbodi nment fo?’ﬁ?@%‘?%&g%ffhe F&&‘dg\%ﬁ“@’%g‘égwt@‘e&sﬁﬁmﬁ Accor d-
ing to this enbdiheerdolill belrealifa may?dd' egposed €| thdeyolay 28cr 0ss the

yoke 20" and the cavities 20d'" may be nore easily formed by sinple
nachi ni ng. T g 3CSOFALRE o §0 thd Prpsante embadiaent; 8 81 4h of the

bobbin 14 are e ol (WaTol ¢ [ | e LNg
sol enoid ter m%prl eceég @fﬁgrge?rg’?%aﬁgcﬁgo@% h{}gs%aedcr?gi%gat P{r%bnal pi eces
17 is provided2Qivwlhere thpendportiomg of thé adlierpodhd 6obppbaecthé wire

ends, a shoul der, piece 17h adapted to rest upon an up- per surface portion
of the base 1@?"‘5&&&%&% ﬁ%&%?@ﬁ”?‘%%as%m ¥2®hr ough t he

bas¢ 10 for coegeﬁ' e it B, %@ | ap to be
secyrely engage let' aidnadtc 1 g‘b‘dfw’g&?ggddﬁ% e ?adsg'%f&%gﬁ'thggterm nal
pi ete 17 is patsedmdilationdyreakdownhof hthd asrlekidias lf6amaysbet can go, and
athng 1 7e which holds down an upwardly facing shoul der sur- face 14c of

t he} bobbi n flaﬂﬁi"&ﬁ%ﬂ ‘The base 10 addi- tionally carries thereon a.shield

i A I s
with a pair ofineresstyy evhiehiieakdowre valtagahef cthenssbeasid.o be engaged
2ddi 11 on to°| cRECHRHERG B TR duathodashotbe BAVEEIRS, AlaY asgend
all the way across the yoke 20' and the cav:Lt:_Lss 204"
may be more easily formed by simple machining;
15 Referring to Figures 8 and 9, the flanges l4a and
14b of the bobbin 14 are provided with blocks 16 having
glits 16a for securing solenoid terminal pieces 17
tharcin._ Each of the sclenoid terminal piecas 17 is
provided with an upper end 17a for attaching one of the
. 20 coil wire ends, a shoulder piece 17b adapted to rest
upon an upper surface portion of the base 10, a lead
portion 17¢ which is passed downwirdly through the base
10 for é:nhection to external wiring, s projectiocn 174
adapted to be secursly engaged with a notch 10a
25 provided in the base 10 when the terminal piece 17 is
passed all the way through the base 10 as far as it can
go, and a tang 17e which holds down an upwardly facing
shoulder surface l4c of the bobbin flange l4a. The
base 10 additionally carries thereon a shield case 36
30 which is described hereinafter along the solenoid
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- 10. Further, the shield case 36 is provided with crinping tangs 36b
"its either Iongltudinal end so as to be re- ceived in correspondi ng
hol es (not shown in the draw ingsk4ard crinped thereto by being bent.

Thus, the so- lenoid assenbly is secured in position by the coil term -
nals 17 and the shield case 36 which are in turn secured to the base 10 and
provided with the lead portions 17c and 36a, respectively, which are passed
t hrough t he base 10. Three term nal pieces 38a, 40a and 42a are passed
t hrough t he sasembly mmamxen@mm.exumimcngm iQ)t erior of

h hi el d d 8,
E]o(ramil : ; opgﬁﬁifxéﬁiegmgﬁfcg%%e?rgg%&%w&)%ﬁbfrﬁégi X q,ﬁ ed 2ont act
mem  ber 42q%Bah@ihdCldte Wy Whdre?rBm’ S0TRE eﬁ E&W #i%h pi eces

38a, 40a and 42a for external Wwring purpose. ese flxed contact nenbers
38, 40 and 4zegtangulan hodes ¢k previded in the nadmrttqt)tpa rs of

gr ound ont g d 3 r.e forned i.n th si de s, Qf the shield case
36 as he sp?é#?cgé p{] j%&q' %errgggg Pgﬁ nséﬁvadf}?’e‘g" ®nd 12.
The shield cpagsd@ tRrdagN i cicg! Nidd 19, Parirehet P! tHE shIWRE Laglt ON either

| ongi tudinal end thereof, and each of these upright pieces 44 is provided
with a pivot 3holke pmvﬁdo@mﬂtbmﬁmq)rtmalssbl at. itéexkth@vot holes 46

recei ve axia S rOVI ed.on either .side of a noveabl e contact
carrier 48 chﬁgg%ﬁgi sl “é 4R %r?oé‘?ce ¥efstR GoLTe menber
de of el echbles pﬂééyswlﬁilm Weifirnys)S AA Sfinpad heidfeteesi n so that

t noveabl e contact carrier 48 may swng round the common axial |ine of
i vdi@ hob¥sbséng bentxhéﬂnvueaﬁuessénnaéé sasenbly b8 sequrad ded with a

in position by the coil terminals 17 and the shield
case 36 which are in turn secured to the base 10 and
provided with the' lead portions 17c and 36a,
regpectively, which are passed through the base 10.

15 Three terminal pleces 38a, 40a and 42a are passed
through the base 10, and their upper ends extending
into the interior of the shield case 36 form a central,
common fixed contact member 38,. s normally open fixed
contact member 40, and a normally closed fixed contact

b 20 member 42 while their lower ends are formed as the

terminals pieces 38a, 40a and 42s for external wiring
purpose. These fixed contact members 38, 40 and 42 are
arranged On a common line. Further, two pairs of
ground contacts 34 and 35 are f.'ormed in the side walls

25 of the shield case 36 as hemispherical projections as
best shown in Figures 11 and 12,

The shield case 36 is provided with a pairof
upright pieces 44 on either longitudinal end thereot,
and sach of these upright pieces 44 is provided witha

30 pivot hole 45§ aligned on a common axial line. These

_ —
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pair of arms 52 and 54 depending therefrominto the in- terior of the
shiel d ‘case 36. Each of the depending arns 52 and 54 of the noveabl e
contact carrier 48 carries a -~ 15 - - 14-

noveabl e contact piece 56 or 58 consisting of an elec- troconductive strip
menber having bifurcated parts 57 or 59 one either end thereof. As shown in
Figures 1 and 4, the noveabl e contact pieces 56 and 58 are offset from each
other in the direction of the swinging notion of the noveabl e contact
carrier 48. ThHumt drodeaf 46heeaaﬁub&:eimbrpm:;eqﬁmas 588 provited con bet ween

t he ground con- tacts 35 gf the shjeld case 36 on one side and the fixed

contact nembdther side,of p mAweable CAMEACLGEAXTLOT- 48 her noveabl e
cont act pi ececég.&cﬁmgﬁgcg%ege}% tggm%gungﬁ%ge%@% %,335 fatge shield

case 36 on one si flxe ont act and 4 on t he ot her

si de. A rmember spade pi edectricéllysissulacing materialt sathpast of the
upper end_of the noveable contact carrier 48. This return s r| ng, assenbly

60 conprises WW{? QS%FHeF}"BE FR8i Rovaakle (GORKAGY GoT !‘Eﬁ‘tf’gn and is
el as- ticallymhy %W‘% e%fnﬁt’crﬂ“ﬁ&?a? %ﬂ@&!% lgggupper end of

t he noveabl e contac arrier a pair o springs 64 extending
lajerally fronodbas 6.t he side walls 61 of the spring retainer 62, and a

ge shaped proj tion , ext ndi n era and cting away from
noveabl e cont a{i? e mRve Ql§°“f ?ﬁe %t%r"ﬁ%&g F‘t86 8of the
spfing retainga18%e E%é 52CaRA Y %Bﬂd?ﬁirﬁ‘%h%@d%@h@%e“p“ ght tangs

37} provided in one of
10 interior of the shield case 3§, Each of the depending

arms 52 and 54 of the noveable contact carrier 48

carries a moveable contact plece 56 or 38 consisting of
an electroconductive strip member having bifurcated
parts 57 or 53 one eithar end therecf. As shown in

15 Figures 1 and 4, the moveable contact pieces 56 and 58
are offset from each other in the direction of the
swinging motion of the moveable contact carrier 48B.
Thus, one of the moveable contact pleces 58 is placed
between the ground contacts 35 of the shield case 36 on

20 one side and the fixed contact members 38 and 42 on the
other side while the other moveable contact piece 56 is
placed between the ground contacts 34 of the shield

case 36 orFone side and the fixed contact members 38
and 40 on the other side.

28 A return spring assembly 50 is f£itted upon a
cantral part of the upper and of the moveable contact
carrier 48. This return spring assembly 60 comprises a
spring restainer 62 having a C shaped cross section and
is elastically fitted upoh the central part of the

30 plate-like upper end of the moveable contact carrier
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-walls of the shield case 36 renote fromthe so- |enoid assenbly,
urgi ng the noveabl e contact carrier 48 towards the sol enoid

ly. As a result, under normal condition, the noveabl e contact piece
kept away fromthe ground contd®ts 34 and is in con- tact with the
n fixed contact nmenber 38 and the normally cl osed contact nenber 40
whil é the other noveable contact 58 is kept away fromthe normally open
contact nenber 42 and the common fixed contact nenber 38 and is in contact

with the gr ou&% cgn The

ri dge shaped (o] ec%?%%s%gis)b?ﬁ)%s'@sﬂtw gét ﬂ’tﬂﬁﬁge ﬁt%‘?lolfit 3 “?-axt ensi on

arm 30 so thatgrehefacheakidengatnsd 62 wycws?ztib@ Retatabk0525%men the
arma- ture 24 is attracted to the opposing end portion 18a of the iron core

18 around it s &5i8G8d sbaned preieckion 68, jextendingslatenelily vindetal lic

material, the r h v e ct rrier. 4 e_aygQi ded.
Furt her, geneP\gﬁaﬁ&ﬁ%gf‘bpgb(ngsg&{‘iFﬁ%%&ﬁﬁ’%ﬁ&q’gﬁ% §%2F283p¥€,_ vent ed
and poor cént FBrmed 11e tHebMbr HFLEE WS HE OOk S| ':@r’iﬁlﬁ& eign
matters may be prevented. Fur- ther, since the contact between the

actuating end offhghéres: ends Rt fhe Ieaf spcdagsoddapbut cupright carrier
48 can be achi I e C C d the friction
t her ebet ween @%%@%%&&%hc%n{’r%%{ﬁ gg&?oaﬁg‘r&l ﬁgrg’i’%ment of the

reliability amhildld easai 36!fandve frdnhctinl GUlendian absanbeiyy - Now t he

operation of this enbodinment is described in the followng primarily with
reference to mm prggpgughomoveable contact carrier 48 towards

10 the solenoid assembly. As a result, under normal
conditicn, the moveable contact piece 56 is kept away
from the ground contacts 34 and is in contact with the
common fixed contact mombc.n: 38 and the normally closed
contact member 40 while the other moveable contact 58

13 is kept away from the normally open contact member 42
and the common fixed contact member 38 and is in
contact with the ground contacts 35.

The ridge shaped projaection 68 opposas the
actuating end 32 of the extension arm 30 so that the
- 20 actuating end 32 may push the projection §8 when the
armature 24 is attracted to the opposing end portion
18a of the iron core 18 around its pivoted end. Since
the proj;cﬁfien 68 1s made of metallic material, the
wear of the moveable contact carrier 48 can be avoided.

25 Further, generation of powder of insulating material is
also prevented and poor contact in the contact
mechanism due to intrusion such foreign matters may be
preventad. Further, since the contact between the
actuating end 32 of the ‘ext.nsion arm 30 and the

30 moveabls contact carrier 48 can be achieved through a
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When the el ectromagnetic solenoid 16 is not ener- gized and the iron core
18" is therefore not magnetized, the armature 24 and the noveabl e cont act
carrier 48 are at their neutral pgsi&igns by the spring forces of the
return spring 28 and the | eaf springs 64. In other words, the noveable
contact piece 56 is in contact wwth the neu- tral fixed contact nenber 38
and the normally closed fixed contact nenber 40 so as to forma conductive
pat h t herebetween, and the other noveabl e contact nenber 58 is kept away

from the neutgahyfi digh ¥cialRIDRAd3EnE R AE IO WiRcbleliaRp! | Xed

contact nenber 42 and 1s Iin contact wth the ground contacts g provided in
the internal camfbhmeavdiddds sthisdcontritifes to Chevdmprbysmehtnotthe

el ectromagnet j c sol enqi 6 is energized, and the irqQn core 18 is t her ef or e
nmagnet - ized,JCPﬂer%(’r%ﬁ‘r]? and §gﬁa§ﬂ§?*5£\'4§yeﬂf @@ ed to the op- posing
end portion 1g8ta@trdméghd®it CFeXayl8. and this caus- es a pivotal notion of
the armature 24 in the direction - 16 -

i ndi cat edSby t he aNowvthe opetatioan dfathissembodiment e demcrdbel t he
return spring,28_aro t he center rotation, |ocated t he hi nge
portion consi %?i#é‘c#’ ‘rﬁ%&é“ﬂﬂ‘&iﬁiﬁ géﬁ"oﬁgf%&"z?&g&ﬁﬁ’t e "hi nge

hol e 26a and {RegoughNge notch 26b. This pivotal novenment of the armature

24 causes the actuating end portion 32 to apply a pres- sure to the ridge
shaped proj ecti on ¥Bepnrtihe deledtranagnetdcusolspoldgléstematy 60, and this

e IR (PN ST TR S A A
| * of nbe aiagheRl2saC!tR¥Sathtis 24 and the moveable contact
carriar 48 are at their neutral positions by the spring
forces of the return spring 28 and the leaf springs 64.
In other words, the moveable contact piece 56 is in
contact with the neutral fixed contact member 38 and
15 the normally closed fixed contact member 40 so as to
form a conductive path therebetween, and the other
moveable contact member 58 is kept away from the
neutral fixed contact member 38 and the normally open
fixed contact member 42 and is in contact with the
20 ground contacts 35 provided in the internal surface of
b the shield case 36.

Conversely, when the electromagnetic solenoid 16
is energiZud and the iron core 18 is therefore
magnetized, the armature 24 is magnetically attracted

25 to the opposing end portion 18s of the iron core 18,
and this causes a pivotal motion of the armature 24 in
the direction indicated by the arrow A in Figure 1l
against the spring force of the return spring 28 around
the center of rotation located at the hihge portion

30 consisting of the hinge projections 22a and 22b and the
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result of this rotary novenent of the noveable contact carrier 48, the
noveabl e contact piece 56 noves away fromthe neutral fixed contact nenber
38 and the nor- mally closed fixed II(‘?gnt act nmenber 40 and contacts the
ground contacts 34 provided inside t4% “shield case 36 while the other
noveabl e contact piece 58 noves away fromthe ground contacts 35 and cones
Into contact with the neutral fixed contact nenber 38 and the nornmally
open fixed contact nenber 42 so as to forma conduc- tive path

t her ebet ween. hinea’h ' ] di ment, ,since_the ground contacts
34 and 35 have ggﬁemsjs?%gﬁegrligcadsﬁg‘;éﬁ% Pﬁ%"bpﬁgéf ngmbg? té“f%lnoveabl e
contact piecemoyémant 68 thesirtafird 7% RalsesotRd Betisefiy MK 59

contacts be- tV\eEgpt hem are achi eved as double point contacts as shown in

Fi gure 12. ThBPEFEPR, 3308 npimst Inrepsyre: ke the-ridge sshapedsuf ficient

contact press T | t sang tine. Further, since the

ext ensi on ar myggjcan %?eéﬁﬁlyﬁggeﬂggffhfﬂm ARRMRPLY de surface

20e and t fe | 60gr ahdnthid pdssird fﬁw@tﬁﬂ’pi@cﬁﬁf[m@“ﬁro@ 30 woul d
the s

not protrude gﬁgmthe external contour or the pro- file o ol enoi d
|

assenbly or, pEPYeRRie conkack carrierndBeagalnst therspding ze reduction
On t.he ot her

can be achi eved - 17 -

hand, since therﬁgpct,% % ‘t- eeafno (ﬁ%%b sf‘saﬁﬂﬁ’ﬁi E%ﬁ,cﬂ?qlemlon in the

mechani sm st r bhgehofinthe hextelypidjaditivne! 505t i N6 &M RduIes Pdly area of
d

the yoke 20 are _not significantly di m nished. :
rotary movement of the moveable contact carrier 48, the

10 moveable contact pilece 56 moves away from the neutral
fixed contact member 38 and the normally closed fixed
contact member 40 and contacts the ground contacts 34
provided ingide the shield case 36 while the other
moveable contact piece 58 moves away from the ground

15 contacts 35 and comes into contact with the neutral
fixed contact member 38 and the normally open fixed
contact member 42 so as to form a conductive path
therebetween.

According to this embodiment, since the ground
' 20 contacts 34 and 35 have a hemispherical shape and the
Opposing parts the moveable contact pleces 56 and 58
consist of the bifurcated parts 57 and 59, contacts
between them are achieved as double point contacts as
shown in Figure 12. Therefore, both reliability of -the

25 contacts and sufficient contact pressures can be
achievad at the same time.

: Further, since the extension arm 30 can move in

* the space defined by the receded side surface 20e and
the lataral notch 20b of —the yoke 20, the extension arm

30 30 would not protrude from the external contour or the
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Si hce the noveabl e contact carrier 48 is pivotally supported in the manner
of a lever so that the displace- nent of the projection 68 caused by
pressure fromthe actuating end 32 g; the extension arm 30 is magnified as
a displacenent of the arms 52 and™5#?carryi ng the noveabl e contact pieces
56 and 58. Thus, since the piv- otal novenent of the armature 24 is first
magni fied by the extension arm 32 at the actuating end 32 thereof, and is
then further magnified by the | ever action of the noveabl e contact carrier

48, an extre f.act Qr gpLLi Lo _can he achi eved as a whol e
w thout 1 OPESE TN s A, BorbrodRogh sbaBi Br coh RIS, 1P, "o
conpar ed W t hycke 20 reclereE)t tha2bvBEaLL’ 8086 Fddctn |qavs balherefore,
according to the present enbodinment, it is possible to obtain a strong

magneti c at t raeRiened.or &n pherotherzhand: heincgrthe clapgh o when t he
armature 24 Si d_l8a,0of the iron core,18a nd,to achi eve a
Iargeudispla?@%gﬁgqgﬁpﬁ%%h@ ﬁegﬁa-rﬂ$§%¥fqmd§f%PﬁmeQﬁFﬁﬁFPity gfvthe
contact nBChagtsehgEly 4ifd iHY Nfheticalliyldeesctdve il shEtabawian

alternate enbodi - nent of the shield case 130 according to the present
i nvention. ThPXeaef|the £nke 2§ arenngs signiftcantly cdimintshed.sinil ar

mat eri al bent int I n&ect an- lar hayd an.upri.ght side
wal | around it, aﬁs%g%% %%&"’%ﬁ%’*&% S‘Fggﬁﬂrgﬁn%f @ggﬁf}%yon ei t her
| on- gitudi nasuppdrited cafthd tanét GE aPlevee 48 1cXd® tle- Vvided with

pi yot holes 132 aligned on a common axial line, and the side wall is

prgvi ded wi t ha4PRLACREORE £f theprajeckion §8 canged By presaurgagi ng t he
f endsqt Neglgaf +RB 4805 ELnk o dd 32588 NE Uit adS 100 % 50 s

magnified as a displacement of the arms 52 and 54
carrying the moveable contact pieces 56 and 58. Thus,
since the pivotal movement of the armature 24 is first
magnified by the extension arm 32 at the actuating end
15 32 thereof, and is then further magnified by the lever
action of the moveable contact carrier 48, an extremely

large factor of magnification can be achieved as a
whole without increasing the overall size of the

electromagnetic relay as compared with similar
b 20 conventiocnal electromagnetic relays. Therefore,
according to the present embodiment, it is possible to

obtain a_strong magnetic attracting force by minimizing
the magxi;tic gap between the armature 24 and the
opposing end 18a of the iron core 18s, and to achieve a

25 large displacement at the contact mechanism. Thus, the
reliability of the contact mechanism may be improved.

Figures 15 through 17 show an alternate embodiment

of the shield case 130 according to the present
invention. This shield case 130 is made of brass plate

30 or other similar material bent intoc an elongated
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case 36:of the previous enbodi nent. The bottomwall of the shield case 130
Is provided with three openings 137 for receiving correspondi ng projections
provided in the base 10 around the fixed contact nenbers 38, 40 and 42, and
four smaller openings 138 for recei?vi4yg~Tground term nal pieces 145
extending froma ground ter- mnal unit 140. The ground term nal unit 140
Is provided with a base end portion 142 which conprises a pair of base

wal I s 143 connecting two adjoining ground term - nal pieces 145, a central
wal | 142 whi ch_] fyom.the base wal s 143 by short walls 142a

ext endi ng per-rgéﬁgﬁ%ﬁﬁé’r’lgﬂf SN, a0 URZAght 18448 Walhazqund dt,wal | 142
SO0 .as to connean bHeéH ¢ pad | Llg0 r a whi ch

al so perpendi cul a??y ex?‘gﬁ{j?q['oadt‘{k?eq:)l??ggeP!eﬁggiéﬁet#é%Asé'av]%/al 143 in
the opposite dPtEBeFokongltudinglrand\tblerebds2a The cuptighipariaced cul arly

fromthe inner d f e |1 s 143 Thus according to this
enmbodi nent, théggh%?@%{:‘g’egééd'% Pa'é’%ﬁgllﬁfc}@a 3}ignedPni%ces each of
whi ch is sBnpl eommont aNghAYr Y n e f

unf avorabl e the?mal def or%raﬁxg‘;\' zég}ié?g@siﬂrrgﬁﬁgl?hﬁs%nu#?&du%tg‘nd

assenbly of th@TrouRd| eontasts A% fand 1didnendt bange s34 ntir aingegdnk xed
cont act menbergh 8

ar.e surroynded _hy the short walls 142a and 1
43a, a better 1s0 %flélgn&c[‘}g%;%” ilt?#ﬁyrgggz?cﬁae%%&%‘ sans gannemashows an
al ternate enbothaeshield tdkse BE L HaC %R‘ri&tﬁcéﬁﬁg& ehe, ! pePr esent

i

I nvention. According to the previously described enbodi nent, since the
proj ecti ons 50PREEOROWBALsafpthe tshiplidcaseh2300ts cprmvidied) wiithot hol es 46
a

upk woht LRLece 4. it J cessar 0 keep the upright pieces 44
fropniggchtg#ﬁgrg%é?’b‘?i' tirﬁ? x"(ﬁ é't',‘FPéFf ngocﬂ’ﬁ'y'e%%mﬁf d bg- tween t he
upr| ght pi ecespdélbetidns (por1dus N0ivtd baRE B8 afbind "hdididiad ol o5 442,
y WOrK.

thip nmay cause sone efficiency problens during the asse
contact membars 38, 40 and 42, and four smaller

openings 138 for raceiving ground terminal pieces 145
extending from a ground terminal unit 140. The ground
15 terminal unit 140 is provided with a base end portion
142 which comprises a pair of base walls 143 connecting
two adjoining ground terminal pieces 145, a central
wall 142 which is offset £from the bage walls 143 by
| short walls 142a extending perpendicularly to the base
* 20 walls 143 and the central wall 142 so as to connect |
them, and a pair of additional short walls 143a which
also perpgn@icularly extend to the outer ends of the
base walis 143 in the opposite direction to the short
walls 142a extending perpendicularly from the inner’
23 ends of the base walls 143.
" Thus according to this embodiment, the shield case
130 can be constructed from two pieces each of which is
simple in structure so as to eliminate any possibility
of unfavorable thermal deformation and to aimplify the
! 30 manufacture and assembly of the shield case. Further,
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- 19 - According to the present enbodi nent, the nove- able contact
carrier 48 is provided with pair of rectangu- |ar projections 47 each

| ocated i mredi ately under the axial 4projections 50 and provided with a
tapering surface facing downward, aﬁg correspondi ng rectangul ar hol es 44a
are provided in the upright pieces 44 imedi ately bel ow t he pivot hol es 46.
To conpensate for the reduc- tion in the nechanical strength of the upright
pi eces 44 due to the provision of the rectangular holes 44a, the upright

pi eces 44 aresIRdS BAOUIGe Wiia bECLAES A coiiadi ey ¥y |8l cat ed by

nuner al 44b. Itting the nov e contact carrier 48 Into the
shi el d case 48nda£2ttnnrunnndﬁnﬂedobwamhacshnrerdelsslinsﬂunn|Mﬂ@@ the

shield case 36, _the rectangul ar pro- j.ections 47 push the upright pieces 44
away from each B?FE?’vﬁ??ﬂ Jaﬂﬁ9¥¥$§YsEﬁﬂéb@s’cﬁ$ﬂﬁﬁdthe di st ance be-

tween the axial ﬂﬁgﬂ €3 s@x@v@ﬁnt Hft&?ﬁ% R ﬁf%‘sﬂ% agns 47 is

slightly less tha di stance between t nd the
rectangul 8 hctatadtanechenism-a¢estdings wmnpi:ahcnﬁt invéstinnot hol es 46

before the rec- tangular projections 47 into, the rectangular hol es 44a.
The rect angul &F€ %138294% %4—3‘@&8 pUALY QF?%P“E T r SHPEAgul ar

proj ections 4dng ei_gééase 2 \M@]@%engxﬁgfggt?wtfﬁ Q&{Jl er 48 is

pushed into the shi I Nng use O pered surfaces of the
rectangul ar pcorrespondirgy pivet hwles d6t ofi thesugdight plmiesl &part and

W thout requt ?ﬁgséié’é‘%aégﬁié‘%h&% SrOPTLABH RASTAR U VoY £EPBocs 44
Asl t he ggRUCSLhER fdr%rjeé%ibﬁspﬂéhﬁdyfygtﬁﬁ cad't 0 the shield
. t he axi al prOJectlons Ir fit into the pivot holes 46
follomed by between the upright pieces 44 for fitting the
projections 50 intec the pivot holes 44a, this may cause
some efficiency problems &uring the assembly work.
According to the present embodiment, the moveable
15 contact carrier 48 is provided with pair of rectangular
projections 47 each locatad immediately under the axial
projections 50 aﬁd provided with a tapering surface
facing downward, and corresponding rectangular holes
44a are provided in the upright pieces 44 immediately
20 below the pivot holes 46, To compensate for the
reduction in the mechanical strength of the upright
pleces 44 due to the provision of the rectangular holes

44a, the upright pieces 44 are made broader near the
rectangular holes 443 ss indicated by numeral 44b.

25 In snﬁp £itting the moveable contact carrier 48
into the shield case 48, as the moveable contact
carrier 48 is pushed into the shield case 36, the
rectangular projections 47 push the upright pieces 44
away from each other with their tapering surfaces.

30 Since the distance between the axial p;ojecticns 50 and
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the fitting of the rectangul ar projections 47 into the rec- tangular hol es
44a. Since the rectangul ar holes 44a are sufficiently larger than the
rectangul ar projections 47, the noveabl e contact carrier 48 can pivot
around the axial projections 50 recé82/ed in the pivot holes 46 in the same
way as in the previous enbodi nent, - 20 -
Figures 19 and 20 illustrate an alternate enbodi- nent of the return spring
assenbly for the noveabl e contact carrier 48. According to this enbodinent,
the upper wall 72 of the gspring retainer is roof-top_shaped, and the | ower

end of the frdh® FACFaRgUABF oPFRIRFEIANSD AT 1n8d ightic1eRBI A I ngs 74 is
provi ded wt h‘q"PF"“g'%‘w”““ﬁp}u?g{‘%yﬁ&%iﬁg &s?ﬁ @(‘70 can be forned

by using a die illustrated In avi ng roo op Shaped top part
and a narrow mpctangudac. holesAbday ditig projeutionshG0i cant £18i fweo t he gui de
tang 73 abuts 3 corner of the end surface of the noveable contact carrier

48, even when Phvatnhples: 46 nhefors the, Fegtenguleg.Prejectiens i ng

assenbly 7% i I t | t he v ct
carrier 485,) s?ﬁﬂ%‘%%&&s%ﬁﬁgggﬁg upper é?‘%igo'} q{“hé rggﬁr%ggﬁ??ﬁg‘{%ésenbly
70, it is posdidles Wdaf aret sabstantially | Iurgers alanbitheupestahgulawper end

of the noveabl e contact carrier 48. Thus, according to this enbodi nent,
the assenbly PFOIAEEORSsi4% ified, and the reliability of attachment

between the return njahie¥ergss GHghy th8 RBYebBfe Eittact carrier 48 is
pushed into the shield case 36 making use of the .
maf) 10 tapered surfaces of the rectangular projections 47, the

upright pieces 44 are pushed apart and the axial
projections 50 can be placed between the upright pieces
44 without requiring any additional means for pushing
the upright pieces 44 apart. As the moveable contact

1§ carrier 48 is pushed further into.the shisld casa 36,
the axial projections 50 first f£it into the pivot holes
46 followed by the fitting of the rectangular
projections 47 into the rectangular holes 44a. Since
the rectangular holaes 44a are sufficiently larger than

20 the rectangular projections 47, the moveable contact
carrier 48 can pivot around the axial projections 50
raceived in the pivot holes 46 in' the same way as in
the prcvi'g'ui -embodiment.

Figures 19 and 20 illustrate an alternate
25 embodiment of the return spring assembly for the
'~ moveable contact carrier 48. According to this

embodiment, the upper wall 72 of the spring retainer is
roof-top shaped, and the lower end of the front wall 71
adjoining the basa ends of tha leaf springs 74 is

30 provided with a guide tang 73. This return spring
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abl.e contact carrier 48 can be inproved.

- 21 - Clains 1. An electromagnetic relay, conprising: an
el-ectromagnet consisting of an el oagate i ron core (18) and a

sol enoid (16) wound thereon; a yoke (20) extending in parallel wth
said el ec- tromagnet and attached to one end of said iron

core; an armature (24) pivotally attached to a part of sai d
yoke (20) adjacent to another end of said iron core (18) at its
base end;

el ect rorragnetas.‘mﬁg Vbegaﬁ%%rswz)bfﬁglng %gg}ggﬁarrl

(48): Figurex2rrisavingranxcti®-t3p) shapeddtop parvamd ca

armat ure (242, and havi n a free end (32) adapt- ed to abut an
actuation po ﬁF’BY’-"&ﬁlH f8vande cont act carrier |located between its

REPSLLI™ AcBSbBlogith N ShNNAS! atibe ) G0 Yhoo

cooperat & wi 78 mﬁtswmbmﬁﬁndiﬁm%o of the mézpablewided in said

fixed contact ¥act Gazrier 48, aven when the width L1 of the
opening and of the return spring assembly 70 is
narrower than the thickness L2 of the moveable contact
carrier 48, simply by pushing' the upper end of the

w 10 return spring assembly 70, it is possible to fit the
raturn spring assembly upon the upper end of the
moveable contact carrier 48.

| Thus, according to this embodiment, the assembly

process is simplified, and the relisbility of '
15 attachment hetwaen the return spring assentbly 70 and

ths moveable contact carrier 48 can be improved.

|
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t he novabl e contact carrier (48) is provided w th axial projections

(50) at opposite ends t hereof, said axial projections being

parallel to the |ongitudinal axis of said el ectromagnet-and — - -
fitted into pivot holes (46) provided4 r upri ght pi eces (44) of _a
shield case (36) for shielding sai d novabl e cont act T(h cplaced
said fixed contact nenber (38, 40, 42), whereby said l ”"l
novabl e contact carrier (48) is rotatably sup- ported

-22- ic relay according to claim1, wherein said

ext ensi onw ?:%c?.gg?[ gétends from a side end of said armature (24).

3. An electromagnetic relay according to claim 2, wherein said

extension arm conprises a horizont al part (30) extendi ng fromsaid

ar mat ur e (1-24) An p&nctromaghé%icvrdhys,aldbn@mm@ragnet and a verti cal
portion %) g %ndl na gtera é:{romafree end of said hor-
i zontal portioff 8 B%" fasnes Fon Ry #& irgn corsraadedd of said

verti cal Wlhh%da@%%hﬁdthﬁraé { said actuation point of said novable
contact carrier (48) provided on a side of said yoke (20) opposite to
sai d i ron Goyokeasdtendiingoke garallel withedatilt bléctrsmdignet (20D)

por t1on (85 Bteshad.$6 one aaof paidn taaer @oFeH thout nteriering
therewith. 4. aflagh3durUpavRitad 1y h Vet tb'W dat b2 a4 yoke
adjacent to another end of said iron core at its base end;
~ a fixed contact unit provided adjacent to said
3 electromagnet;

an pivotally supported moveable contact carrier;

an extension arm extending from said armature and
having a free end adapted to abut an actuation point of said
moveable contact carrier located between its pivoted point
and a moveabla contact piece carried thereby;

said moveable contact piece being adapted to cooperate

with a fixed contact member provided in said fixed contact
unit,.

* 2. An electromagnetic relay according to claim 1, wherein

i said extension arm extends from a side end of said armature.
3. An electromagnetic relay according to claim 2, wherein
said extension arm comprises a horizontal part extending

‘ from said armature in parallel with said electromagnet, and

" a vertical portion extending laterally from a free end of
said horizontal portion toward said elactromagnet, a8 free
end of said vertical portion adapted to abut said actuation.
point of said moveable contact carrier provided on a side of

A




wJLrein_said yoke (20) is provided with a cut away - —-portion (20e) which

Is set back so as to accommo- date said hori zont al ﬁa%£m§30) t herein

wi_t hout inter- fering therewith. 5. An RisSbey rel ay according
to anyone of t he precedi ng cl arn8§ wher ei
carrier (48) is provided with a return spring y (60)

cont act
conprising a spring retainer (62) adapted tobe fitted upon an end
portion of said novable con- tact carrier (48) adjacent to its pivotal

center |ine, and a | eaf spring pi ece (64) extending therefrom and
abutti ng saddryoke OpRsiside ¢ossrdddizenccons) and sadd Jok& b&RAgnetic rel ay

wina | PRvE@ it oot Btehtifiar Bebi0a) B4 e (O kkrebe”) D7

end (32) gb &dith adcIHcEaty $a1d0vedfical portion of said extension -

23 - 7. An el ectromagnetic relay according to claim§6, wherein a
heni spher 888 tbsm&m‘v{-gmugasnt#%mdthtz'ﬁwﬁta-si de wall of said shield
case, and said novabl e contact piece (56, 58) is provided with a

bi furcat ed end (57, 59) which is adapted to contact said hem

i spheri cak, comrm@ldcttondgneliid el AtSording Ato adrmin @layrairiedn el ay
accord ngsggdc;gi‘rg zé provided with a cut away portion which is

narrower than other part of the yoke adjacent thereto so as

to accommodate said horizontal part therein without

? interfering therewith.

5. An electromagnetic relay according to claim 1, wherein
said moveable contact carrier is pivotally supported by a
shield case for said fixed contict“member and said movagble
contact member.

6. An electromagnetic relay according to claim 5, wherein
said moveable contact carrier is provided with a return

spring assembly comprising a spring retainer adapted to be
‘*' fitted upon an end portion of said moveable contact carrier

adjacent to its pivotal center line, and a leaf spring piece
extending therefrom and abutting a part of said shield case.

- ..
-

7. An electromagnatic relay according to claim 6, wherein
said spring retainer is provided with a projection adapted
to be engaged by said actuating end of said extengion arm.

8. An electromagnetic relay according to claim 7, wherein
a hemispherical contact is formed in a side wall of ‘sald
shield case, and said moveable contact piece is provided

LLLL




wher ei n sai d—shietd—case{36) is provided with a tang (39) which is
adapted to be fitted correspond- ing hole (21) provided in said
yoke (20), an Y 2y o | piece (36a) which is adapted to be passed
t hrough a baseiﬂ ¥ (hE dly secdBed thereto. 9. An el ectromagnetic
rel ay accor di ngiidiel MEss wherein said solenoid (16) is provided with
a pair of coil wire end termnals (17) which are adapted to be

passed t hrough said base (10) and fixedly secured thereto, and are
provi ded w.th_e portiqn 7c) for holding, saif, el ectromagnet
upon sai A'V*&té‘ss BQQ&?[ES?&; q_'lfi ‘ﬁﬁﬁgf éi& l(‘éﬁ%ﬂgt e F@giﬁgﬁc%%f%i ng to claim
1, whendisphetiidalokenta8t 46 B¥evpsiatesyi th a pair of cav- ities
(20d) adjacent to |ongitudinal end portions of said solenoid. 11. An
el ectromagnetic relay according to anyone of t he preceding cl ai s,

wherein gaid [ 36 consisis.of a_outer [ havi ng a
surr ound?ﬁg . RQ %g?&i‘ﬁﬁé%@%’r%r‘;ﬂﬁﬁyyis‘%gﬁﬁgﬁﬁdt? eﬁg%jﬁgfﬁ p‘f é"{ 36a)
whi ch ar gaid a0d elld cave 1835£000884DYi¥Rd ivadlg WRlllch is &iptedseo sai d
ground term nal pieces being passed

be fitted into a corresponding hole provided in said yoke,

and a terminal pliece which is adapted to be passed through a

base and fixedly secured therato.

sl 10 An electromagnetic relay according to claim 9, wherein
said solenoid is provided with a pair of coil wire end
terminals which are adapted fo_pe passed through said base
and fixedly secured thereto, and are provided with

engagement _ortions for holding said electromagnet upon said
bass.

1l. An electromagnetic relay according to claim 1, wherein
sald yoke is provided with a pair of cavities adjacent to
longitudinal end portions of said solenoid.

+ 12. An electromagnetic relay according to claim 5, whersin
said shield case consists of a outer céging having a
surrounding wdfl; and a plurality of ground terminal pieces
which are joined at their base ends by vertical wall
portions, said ground terminal pieces being passed through
openings provided in the bottom wall of said shield case.

13. An electromagnetic relay according to claim 5, wherein

said shield case is provided with a pair of upright pieces
having pivot holes therein for receiving projections
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t hrough, openi ngs provided in the bottomwall of a/ said base (10). 12.
An el ectromagnetic relay according to anyone of the precedi ng clai ns,
wherein said novabl e cont act carrier (48) is additionally provided with
gui de pro- jections (47) for puBhi«g apart said upright pieces (44)
of said shield case (36) while sai'd upright piec- es are provided with
openi ngs (44a) adjacent to said pivot holes (46) for receiving said
gui de proj ec- tions (47) without interfering pivotal novenent of

said novabl e contact carrier. 13. An electronagnetic relay according to

cl ai m 5,providedeis iatarulrenda nof psaid) mowesitle dantacty casrier inith a
C-shaped, s retalner |ch | S apt ed tqg he, fitted onto an
end of a FR[){ Tat J'p "‘m"t 905‘83?8 gﬁn?%%?‘%%r9¥§3¥4§‘f said C shaped
SPring addf{®icHally PRoRddRuoWLERIgHULAE ﬁréj?éétidm; Huiporishang  wal |

(72), and an openi ng defined between two sid wal | s of sal d spring

r et ai nerGMQm uprighth pieces whilahbelkde‘enrwh‘a Riecess paedi ng end

portion of s | anar part d, novaple co cargier (48) on
whi ch sa?’&"‘éﬁ%d"f'éf 9958 #t ng“f& pivd¥ Hored" for
recsiving said gui.d_a projections without interfering pivotal
movement of said moveable contact carrier.

14. An electromagnetic relay according to claim §, wherain
e  s2id return spring assembly is provided with a C-shaped
spring retainer which is adapted to be fitted onto an end of
a planar part of the moveable contact carrier, said C-shaped
spring retainer being provided with a roof-top shaped top
well; and an opening defined between two side walls of said
gpring retainer being narrower than the thickness of a
corresponding end portion of said planar part of said
moveable contact carrier on which said spring retainer is to
be fitted.

|
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