2191625 "ELECTROVAGNETI C BELL UNI T" The present invention relates to &l162S
el ectromagnetic betl unit. According to the present invention, there is
provi ded @an el ectromagnetic bell unit conprising a 5 substantial ly
U-'shapkd.dell; a frame which is nmounted within and fixed with respect to
the bel#; a bell hamrer which is mounted within the bell and one end of
which is secured to the frame, the other end of the bell hammer being
provided with a hammer head which is arranged for 10 novenent into and
out of a position in whicEFRCRONAGETHe $BLL  URIBCt ronagnetic means for
effecting the said novenent, the el ectromagnetic neans bei ng di sposed
within the bell; and stop nmeans which are nornmally spaced fromthe frane,

t he stop nmeans bei ng engageabl e 15 with the frame for resisting
movenent of the |atterTivherddentinizives: Sohj eel£tes otshagk. The

el ectromagnetic ans_pref erabl y rises a coil which is carried by the
frame and an ar n%nf%?te‘ 5 éﬁ?lr%lgz%‘y‘the bel |l hanmer and which is
spaced from 20 t haaomtéirderncd hehd gitesens ievemeign zetherdeigizati on

f th il ' . t L. f bly,
?he sgi gognecggﬁﬁg‘l%#‘% %ﬁ%ﬁé&%%%ﬁ?%%ﬂ% o@?%ge?ml%gﬁﬁeg\g o?‘/ an
adj ustabl® fixi rgplerantiajely db-siHREE bl esa t eamp achigh bes eewntee
hammer head, m%ﬂioxfﬁeia; eitq @Aibd hefe! eéﬁenﬁf @S‘Léﬁ% &%k 1hea be11 nﬁlé{mx{?e]?r

provided with a hole Tor the passage theret oug of a tool _by_neans of
whi ch the adj ust'#bi@® FisinRpnrad el tin dhadpedst eand sgne end Of which is
Preferably, the ddamed sc Ut aYdnd | YeRé SO@REE end of the bell hammer

o/ being rrovided with a hammer head which is arranged for
10

movement into and out of a position in which it strikes
the bell} electromagnetic means for effecting the said
'movemeh:, the electromagnetic means being disposed
‘within the bell; and stop means which are normally
spaced from_the frame, the stop means being engageable
with the frame for resisting movement of the latter when
the uniz is subjected to shock.

The electromagnetic means preferably comprises a
coil which is carried by the frame and an armature which
is carried by the bell hammer and which is spaced frecm
the coil when the latter is de-energized, energization
of the coil causing the armature to be attached to the

20

coil. one

Preferably, the said QGhefZend of the bell hammer
is secured to the frame by means of an adjustable fixing
device which enables the spacing between the hammer
head, when at rest, and the bell to be adjusted.

The bell may be provided with a hole for the
passage therethrough of a tool by means of which the
adjustable fixing device may be adjusted.

30 Preferably, the frame is substantially U-shaped



2 and the coil is disposed within the U shaped frame, the bell hannerlbeiné
di sposed externally of the latter, the,U shaped frame having an aperture

t heret hrough for the passage of the arﬁature 5 The COIb,WBy be ;
di sposed within the U shaped franme, the bell hamer being di sposed %\i
externally t I Mot ped, ft i a
therethroug%ﬁ?o hgbggség §§B#}§%§ grnﬁt ”@xQ Q?agga ??Ehlf §88i red be
fixed with bebbebammarlbelngtﬁespe$edb9xvernaé1pfoﬁethg babtededtMeth an
B L9-SREHEa e Lonk KEYL AL 461 4 rrdbe £ﬁa£rst399ugﬂef82—' Lngay be
provi ded respecttvel ¥ 'S nounted a positioning nenber
for p03|t|ohﬁﬁ§agﬁe° r BAe AFRatyLe. respect to the bell. The

el eckromagnetic behe Bl xﬂay be aﬁglsogad%ﬂ@tbﬂdtﬁ@wsﬁageasecurI ng the
said one end of the be]l_ hanmher to the frane; securing the electronagnetlc

means to t her#P@net hﬁnﬁﬁ%inba?ﬂ%rf?%h%gt6@%?%%?“m?¥ﬁefﬂé b¥ pfophe

hamer , hanﬂ@ttéﬁadtﬁédueéﬁsbé@nﬁﬁﬂ@éIﬁaﬂBﬁ@SaMA& pthpe bell, the latter
having a thro al e %h ret r-ou ‘bel | being in contact

E a
e o DEREF O RobSah nELe PhR it 08 LE TR “LindBike boun hole: br e ng
a first eIectrodeThetﬁrammtmay W tdes heedebé fulkedewitBardspéer tocont act

ar ea,; . passi o] t br ough be, bell so as
to cb%tact ?%%aPégﬁgggaﬁgfgﬁél§€n%9% §g$fécéd%%t§k€h ?ﬁegfh # gﬁd second
el ectrodes ® saemre@et@efixemdstramEuaee spot welded to

The frame and the bell may be prov1ded

respectively with holes in which is mounted a T
positioning member for positioning the frame with ~
15 respect to the bell. | h
The electromagnetic bell unit may be made by a
method comprising securing the said one end of the bell
hammer to the frame; securing the electromagnetic means
to the frame; mounting the frame together with the bell
20 hammer, hammer head and electromagnetic means within the
bell, the latter having a through hoIe'thereihrough, the
frame and bell being in contact with each other at a
contact area adjacent the said through hoie; bringing a
first electrode into contact with the bell'adjacent said
25 contact area; passing a second electrode through the
through hole in the bell so as to contact the framé; and ./
applying a voltage between the first and second
electrodes so that the bell and frame are spot welded to
each other at the said contact area.
30 In a preferred embodiment of the'present
invention, the electrcnagnetic bell unit is miniaturized
and the number of parts and the amount of labour
‘required for assembly are censiderably reduced.
Moreover, the bell hammer of the unit can be adjusted in



< X
each other at the said contact area. 30 In a preferred enbodi nent
of the present invention, the el ectromagnetic bell unit is miniaturized and
the numbef of parts and the anmount of | abou? required for assenbly are
conS|dé¢gny reduced. Moreover, the bell hammer of the unit can be adjusted
in a~si npl e manner even after the unit is assenbled. The construction is
al so strong enoughsidphitharned évegrcittappthedunher s oaasembiedul Thef the

unit being. dropp@{;ﬂ édduieaalgyalige? ﬁ%@&%&@ @naé?i sé‘aH&' £m§QQF§

frame or yoke of t bel T unit to t og et In_a s
manner. The inveAPPbhefstRerese ras e, *%%ﬂbtyoﬁ Qﬁyu®¢ e&%h@ge rPHP@ﬁe

‘acconpanyi ng dr ax#a96ichal | Céhe éﬂﬁ&%€héti§nae§£§1é§n§|b¥1§“é§& aNframe
el ectromagnetic 10 bel T unj t. accor di ng JEmi)resent L nvention;
tb%p@r

Figure 3 is a vNé’Evlj%%r‘a#IE/h%l]Pﬁl]aruQﬂt (tEﬁl YoWPlopd ntPEepRRE iB)

Figure 1 but |Ilys§1ﬁ@1@gm§n@@fhod of spot wel di ng the conponents of the

unit together; and Flgﬁ% S a.$lan V) m/of t he, structure_shown |g Fi gure
endodt r

2. Figure 1 shows an BEFRTHIN o7 i Thtpe iRebetY BRi Y2¥c%br di ng
to the present i@uemplan ir\stisé cacdnereying adchiwiregd| otk Bhiohp+i ses a

substanti al Iy U 20 * g o shaperl Yoks of, LA, Johi et s DELErshath gpney

(as descri bed bel ow) so 0 surround a coi I Spose
the yokgpl. The fekk unit cagkordinhetediie @I@Sém&emvm%ltanbel | hamer

adj ustabl e fixing Figure 2 is a view generally similar to (but
upside down with respect to) Flgure 1 but illustrating a
U method of spot welding the components of the unit
together; and
< ' Figure 3 is a plan view of the structure shown in
Figure 2.

F*gure 1 shows an embodlment of an electromagnetlc
bell unit according to the present invention. As shown
therein, a drive block 8 comprises a substantially U-

20 shaped yoke or frame 1 which is held stationary (as
described below) so as to surround a coil 2 which is
disposed within the ybke 1. The yoke 1, to which the
coil 2 is fixed, has a bell hammer adjustable fixing
device la formed integrally with one of the corners of

25 ~ the yoke 1. Further, at one end of the yoke 1, there is
provided an arm 23 having a hole through which the yoke
1 is screwed to a fixing member 11. '

One end of a bell hammer 3 is fixed to the
adjustable fixing device la of the yoke 1 and

30 externally of the latter by caulking, upsetting, .

| soldering or resistance welding. The bell hammer 3 is
provided at its opposite end with a hammer head 4, a
movable yoke or armature 5 made of a magnetic material
being secured to the belil hammer 3 SUbstantially at the



device la fornmed integrally with one of the corners of the yoke 1. FuFtherf
at one end of the yoke 1, there i's provjded an arm 23 having a hol e t hrough
which the yoke 1 is screwed to a fixing menber 11. One end of a beld hamrer

3 is fixed to the adjustable fixing device |la of the yoke 1 and 30 * /

external l'y %‘égtﬁ*}% ARl £V THRU gy 15“ el 15795 FQlQRIRT Al 13¢5 131 dnce
wel di ng. The bell” hamrer 3 i's provi dé titsS opposite end Wth a Hanmmer
head 4, a maPgtasrgolFiddesy i Fhe Yokedd .of a nmgnetic material being

secured to the beliehamiRictd ralelstitiald Wiklvel N8 dishos@el kA tiier gof . The
novabl e yoke 5 is dispQesed within an aperture drilled”in the yoke 1. The
structure dé§€§F5§&1§§§YeWT§QﬁR§ nit-hi Fhe dap@esniead ¢ UWH&ESed bel

6. Jhe hamigr theaddmbuntRidCkithin theS HehUs eNDURt e ranigeidn fidte bell 6, is
arranged for novenent into gnd %gt of a pasition in which. .t strikes the
bel | 6, theTONEHeRGyERER 230G QY erifedt EFSH 107 18 ¥BLS StTdKeSans
ccﬁnSLi |tth gdth)é be¢lcei,| theasd idh movement deinghietifeatedabyo thiesposed within
t he be :

Do el e igeromb et beBe° s tiRtE BYEAS cBi 2 M ebE |2t
attracted termheureobl wBichhersaiadsapeisposednwiiltbipoitdel beddniét.ti ng such
PoRe o olhE SRS B (P epiRbiom Lhe b 8 Lhel] XG0 ackg S
upsetting, &f Aesepezgésedel eNRFIiTRSiLA 16 e FEdL deGawstinga thecess 6a
through whi gbmature 5 to be attracted to th: coil 2, the said
aperture in the yoke 1 permitting such passage of the
armature 5. The bottom of the bell 6 is fixed to the
yoke 1 through a dowel le 6f the yoke 1 by means of a
screw, caulking, upsetting, or resistance welding. The
bell 6 is provided with a recess 6a through which
extends the arm 23 of the yoke 1 which passes outwardly
of the bell 6.

20 Further, the bell 6 may be provided with a hole
(not shown) which is aligned with the adjustable'fixing
device la so that the latter can be'adjuéted by the
insertion of a jig.into the said hole. That is, by
altering the angle of the édjustablé fixing device 1a,

23 ~ the distance between the hammer head 4,when the latter
is at rest, and the bell 6 can be adjusted so that an W/
adjustment of the sound volume and gquality is
facilitated even after the bell unit has been assembled

—
(1}

in the clock. - _
30 At the bottom of the bell 6, thefe_is prévidéd a
hole 6c which is slightly larger than, and is drilled at
a position corresponding to a hole 8a in the.yoke 1.
A frame 10 of a clock is provided with a
~ positioning mémber'9.and with the said fixing mémber 11



extends the arm 23 of the yoke 1 which passes outwardly of the bell 6. 20
Further, the bell 6 may be provided with a hole (not shown) which is

al igned wiith the adjustable fixing device 1% so that the latter can be
adjustad by the insertion of a jig into the said hole. That is, by altering

the angte of th bl.e f.i Xxi devi ce I th dlstance bet ween
t he hanmer head%zf],*/éié ﬁarﬂé‘ It&'ﬁ eﬁg’l’g %é é?ﬂf]'f t‘Fea HERCEE be
adj ust ed so t hatextreratfjng tupsrightf fzwem stmﬂrufnmiemm.and qual ity i s

facilitated even aftent ﬁﬁﬁﬂ? :
At the bottom of the belltll}FGg}F%here 1 S ro% ed a oeq% qﬁ' |ghtly
| arger than, andrempeRt 9 i fa?ttteedpo‘mttq drhe dralss fohdifng-heo Qelhblﬁa E&nagl n t he

yoke 1. A frane 11')Q:d)ft“% qidw sas ﬂ%@‘éf&ﬁ@ th aatrf]&)s" érP”d

with the3said fixin Isi'n orn1o aro

sai d nmenbers ext@hd h?pr}TQj?ﬁ ¥ igmeareved o The \Fistinchdenhare Lk QJre

when t he DOS't'@Hﬁl&éﬂiﬁtiQfe %10%14‘ Istta.%d i té@d}@ & lmePf1g he Atsela 6 and
into the hole 8a of the , and then the arm portion 23%1; tcpﬁegokel

is screwed to tIFeSeg 1Plpqsr§e‘~11§fﬁ it ey [GFdves hle dto

the frame 10. Asmmquamm byt SRESINY aHe drivd M obk \& 48 ae Erame 10
sinply and flrrﬂ %% S.Crew %ﬁézhe drive block 8 to the franme 10 at a single
spot. Fuebher, S Yhe hole 6¢c of the bell 6

Further, the diameteér of the hole 6c of the bell 6

is made larger than that of the positioning member 9 so
that the bell 6 and the positioning member 9 do not come
into contact with each other. Therefore, the bell 6
comes into contact only with the yoke 1, at the bottom
of the former, thereby malntalnlng the requlred volume
-of sound. :
‘A stop rod 12 is formed integrally with, or is
separately attached to, the frame 10. One end of the
- stop rod 12 faces one end of the yoke 1 leaving a small
clearance from the latter. The stop rod 12 may be
adjusted to prevent the yoke 1 from becoming
disconnected or deformed due to a possible impact
resulting from the clock being dropped or from other
- causes. For example, if an impact is applied to the yoke
— 7 1, in the upward direction as seen in Figure 1 because
" the clock has been dropped, one end of the yoke 1 is
brought into abutment with the adjacent end of the stop
rod 12 so that the disconnection of the arm 23 of the
yoke 1 with respect to the fixing member 11 of the clock
frame, or the deformation of the yoke 1, is prevented.

A method of spot-welding the bell 6 and the yoke 1
together will now be described. As shown in Figures 2
and 3, one end of the bell hammer 3 is secured to the

30



I's made | arger than that of the positioning nenber 9 so that the bell 6 and
the positioning nmenber 9 do not cbnefir%C)contact wi th -each ot her. )

Therefore, the bell 6 15 comes into contact only with the yoked, at |
the bottomof the fornmer, thereby maintaining the required vol une oﬁ'gbund_

A stop rod olité 81[,5?%(35%&{3@1]’&% p'é@e qél#_shgﬁgg{_aﬁeﬁé(i tached to*™ t he

frame 10. Oneend_of stop rod aces one end of the yoke 1
| eavi ng a snpFévidedraith themamrer dread 4 ThBhetepilod 19 $egubedadj ust ed

to prevent (48 yoKeydid rOMARECHR il S¢PENSCE §0sOEuHER OfHBENEUSe 1D @

possi bl e inpact resulting fromthe clock bel ng drogged or fromother 25
causes. For RSB &3 394 FhysnAdkso &0 Jphe i ¥eKeolt hEb§oxeka 1in the upward

direction astS@efhéP withi'€hd RMECPUSAhdE §) ORkmiés heLd 4jepped2 one end
of the ybke 1 1s brought into abutment with the adjaéfgt end of the stop
rod 12 50 t PRI 1HPHTD e @FOPHNEeR Bithin theipRlyos SO /A 1 with

respect to ttige fhannigr esE®r4 apfbd htowédchyf thdecodl 2 hendef ormation of
e yoke b 4 eLGIL Hhed 45 TSN Ole ol dEL 800, 4N, g8 and the voke
the bel|l hansterilées stleechskll 60 tAle this yite thetdewel hbe éurinerl ome bel |
the yokaor aiF M o ealletd IRBROREEE, i CAP KT Derl '8 26 PUC" 21 so
to the yoke suithbkle geessuregandra ipottwelding eteetrode hdnk®r head
4,coil 2 brought into contact with the bottom of the bell 6. At

the same time, another electrode 14 is brought into \QJ

contact with the yoke 1 by inserting the electrode 14
- into the hole 6c of the bell 6. Then, when a voltage is
applied across the electrodes 13 and 14 in the above
state, the current flows through the electrode 13, the
bell 6, the dowel le, the yoke 1 and the electrode 14}
and as a result the dowel le is spot-welded to the bell
6 at the contact area therebetween, such contact area
being adjacent the hole 6c. _

Thus even if the electrode 13 cannot be inserted
into the bell 6 because of the existence of the coil 2
within the yoke 1, the spot-welding of the yoke 1 and
bell 6 is possible. Moreover, there is almost no trace
of welding on the outer bottom surface of the bell 6 so W/
that the external appearance of the bell is not spoiled.
In the constructions shown in the drawings, the

drive block comprising the coil, yoke and bell hammer is
housed within the bell and the bell_is fixed to the yoke
so that the entire structure of the bell unit is
miniaturized, the construction of the unit is simplified .
and the number of parts and the assembly labour are
reduced, thereby lowering the manufacturing costs.

30



and armature 5, are mounted within the bell 6 so that the hamrer head 4 may
be moved by the coil 2 and armature 5 into-and out of a position in which
it stri ks the bell 6. At this tinme the dowel le forned on 10 the yoke 1
is thri¥st<into contact with the bell 6 at a suitable pressure, and a

spot - wefdi ng el eC”Od@‘u]xa:He% brﬁUQahtbellrlt %éix?t@zacéd iddhd Ehcmétpén of the
bell 6. At the s tije, a ot her electrode 14|Sfi9n§’9ngl§r contact with

the yoke 1 by i Merkigdy ihdhe Rattaie surtase of & I Del |
6. Then, when aofldrgeddll dammead A5 Dd i plerdd adesa Jsinwmb Ifanet he

above state, the _curr fl_ows r.ou e electrode .13, the t he
dowel le, the y(ﬁy %lagﬁ:c?rtﬁes gt @%@ tg‘ éin‘ds %%ﬂ%eq htle)"édowefxé S
spot-wel dedst o theadid land) theatbellie Gcmmacalsﬁ%tdijusmsd/\een such cont act
area being adjacent the: . ot be
inserted into the bel &%%&ggg@@ PH}ehé 3;)1 % cg tei}et oépcm I]z';%F hin the
yoke 1, the spotfiwsdisigpdly tand fdkmly oyl 2setsing dlies gussidi nmeing

Mor eover, theredé#p@stlm ttrh%C‘fxoqf e di ng, Q# ttﬂf'e q}%tﬁelr PYdPreurface

0

of the beII 6 so that the external earafnce I's not spoil ed.
In the constructyakes 1s'hd-'\ﬂ$ﬁa¢ttﬂ’v@1dr mdwgéuen Hwelrame 33 @k dwnifeke ny t he

coi |, yoke and Reld H@@"ﬁ{ed %éQh&%@ﬁ%ﬁMr&éﬂﬁéﬁ hlel beld ik thsdeldsis

fixed to the yoke so that the entire strdcture of the bell unit is

mi ni at uri zed, trﬁi%dm detiSodigeatly Fastaneditmithe JXME MRORRADEY  of
parts and the asamyerl DAY kpt Rt eH coftiabwithaiiea o tter members

nangfactur|ng COS%Pthe quallty of the sound of the bell is not affected
A | adversely, thereby ensuring a favourable sound.

15 ' Moreover, due to the fact that the bell 6 and the
yoke 1 can be spot~welded to each other by bringing one
of the electrodes 13, 14 employed into contact with the
yoke 1 through the hole 6c of the bottom surface of the

' bell 6, even if the other electrode cannot be inserted

20 into the bell 6 from the open side of the latter because

of the existence of the coil 2, spot-welding of a

sufficient strength can be performed in a simple manner.

Further,.since each of the electrodes 13, 14 can be used

from the same direction, the welding operation is

simplified and as there is no trace of welding, the

N\, external appearance of the bell unit is not spoiled.

38
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7 Further, if a bell hamrer adjusting hole is drilled in the bottom surface
of the bell 6, the angle of the bell hamer 3 can be adj usted |n a sinple
manner even after assenbly and the di stance between the hamrer ~shead. 4 .
and the bell 6 can also be adjusted. In addition, the bell 6 and th oke 1
can be fixed sinply and firnly by |n§%rt|ng the positioning member 9 Tnto
the holes 6¢c, 8a of the bell 6 and the yoke 1' respectively and then the
arm 23 of the yoke 1. 10 can be fixed to the fixing nmenber 11. In this
case, as the yoke 1 is directly fastened to the fixing nmenber 11, the bel
6 is kept out of contact with the other nenbers and the quality of t he

sound of the bell is t f . éﬂgﬁ vour abl e
sound. 15 I\/brgglver J?{, ?’%n%qﬁ‘? ?Prll%ﬁlts}l}g? fle;relﬁg e yoke 1
can be spot - wel d¥e .t §92531 6ot aLahy aantagingg sovhs asit tﬂ#@%c@#‘@d&d 13, 14
enpl oyed into COBh%CTof‘Mtth'é tﬁi%s%@x“te ajpptlrirc%ltg.lbnt hg;dhalf @ dcidgedot tom

surface of the bell 6, even.if the other electrode cannot be i nserted-20
into the bell 6 RREMS ﬁé“@ﬂeﬁr’sle&@qyfroﬂﬁ@q%ﬁltcerbedécd{ﬁs’e“ dfoRRel 5%t ence

of the goil 2, spotensl;diangpeqfl aqasrufé‘rl &ihdrih s.tsre@gidtemammper&m ned in a
o1Upl e rener - PRI PSReah of sl 540950 S i Ceflubeasel.
there i s no tracehdichwdlsdiarganged eﬁdxe__mmadenwp.ear@meartﬂ dﬂhte deld unit is
not spoiled.  §.9+q¥h % RERUHG Bde 1S L AR pAPP! | AL O -
magnetic means for effecting the said movement,
10 the electromagnetic means being disposed within o
the bell; the other end of the bell hammer being
secured by way of'aﬁ'adjuStable fiking device
to a frame which is itself mounted within and
fixed with respect to the bell- and the bell being
15 provided with a hole for the passage therethrough
of a tool by means of which the adjustable fixing
device can be adjusted so as to adjust the spacing
between the hammer head, when at rest, and the bell.



S ) : .
No. 8925306, which contains subject matter divided out of—the—present

application, we have discl osed and clainedmﬁn el ect romagnet| |
conprising 5 a bell; a bell hamer ich is nount egmuﬂmﬂuﬂmﬂ)mm
and mhfcb‘has a hammer head at one end thereof which is arf L s %
nmovenment into and out of a position in which it strikes the bel ow, electro-
magneti c neans for effecting the said novenent, 10 t he

el ectromagneti ¢ neans bei ng di sposed within the bell; the other end of the
bel | hanmer being secured by way of an adjustable fixing device to a frane
which is itself nmounted within and fixed with respect to the bell; and the
bell being 15 provided with a hole for the passage therethrough of a
tool by nmeans of which the adjustable_gixrmg device can be adjusted so as
to adjust the spacing between the hammer head, when at rest, and the bell.
* C L M S * CLAIM 1. An el ectromagnetic bell unit conprising a
substantially U shaped bell, a frame which is nmounted within and fixed with

respect to the bell, b r ich is,munted within_the bell and one
end of which is & %écﬁ#%a@?@?%fégﬁa%?ﬁhsna%hsf’mgﬁasaf@t e bel | hammer
bei ng provi ded wsubhstantiadlyhdeshapedhbetl ar aafigedef whigbvésembunhed and
out of a positiaog;iR;whi ' rd | . e t gnet { r
effecting the sg?h#ﬁéégﬁgﬁt?ifﬁé %#ggt%gﬁggﬁgth %ggnégggrng g%%gﬁgggm%g
within the bel | ;whhahsigprewaked wiithinrehaobadl| gnd one end of which is

5 secured to the frame, the other end of the bell hammer
being provided with a hammer head which is arranged for
movement into and out of a position in which it strikes
the bell; electromagnetic means for effecting the said
movement, the electromagnetic means being disposed

10 within the bell; and stop means which are normally
spaced from the frame,the stop means being engageable
with the frame for resisting movement of the latter when
the unit is subjected to shock.

2. An electromagnetic bell unit as claimed in

15 claim 1 in which the electromagnetic means comprises a
coil which is carried by the frame and an armature which
is carried by the bell hammer and which is spaced from
the coil when the latter is de-energized, energization

v of the coil éausing the armature to be attracted to the

20 coil. '

3. . An electromagnetic bell qggt as claimed in
claim 1 or 2 in which the said e%heflend of the bell
hammer is secured to the frame by means of an adjustable
fixing device which enables the spacing between the

25 hammer head, when at rest, and the bell to be adjusted.
4. - An electromagnetic bell unit as claimed in
claim: 3 in which the bell is provided with a hole for



# . &
spaced fromthe frane,the stop nmeans being en eable with the frame for
resisting novenent of the latter when e uni ﬂ ,

L

,')r' H shock. 2,
An el ectromagnetic bell unit as clained in 15 ch t.ve .
el ectromagneti ¢ means conprises a coil which |s carrie b t he franﬁggﬁd an.

ar mat ur e V‘h'&{b'p'saé"s%[qé etﬂué’ﬁ’eﬁﬁ?o\%rla of MBS, ANgL, Wk %rlf‘.? Sz SPRLE g4 {pom the

coil when the | atter ener energ |zat|Dn col T ¢alsing the
ar mat ur e toQQQQﬁQQQ%ﬁ(§P¥¥PEPQ?!KPe m§y|be;pd3us;eq An electronagnetlc

bel | unit as claimed lm'ﬂ&t%ﬁa&éﬂM&ﬁt&? iS4l c Pien&qd; pf the Dbell

hamrer is secured to fhe fra Feans of .an_adj ustable fixing device

whi ch enabl teLlels t %a@nﬁ}?e nehEubieaneiatb%t, and
t he bel | tolhfslmi;aﬁstaaﬂi the coil is /&Lﬁiﬁédﬁmﬂﬁil@@%isn@ﬁaas cl al med

inclaim3 | 1, is vi d for
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7. An electromagnetic bell unit as claimed in L.)
any preceding claim in which the frame and the bell are
15 provided respectively with holes in which is mounted a
positioning member for positioning the frame with respect
to the bell. :
8. An electromagnetic bell unit as claimed in

any preceding claim when made by a method comprising
20 securing the said one end of the bell hammer to the
frame; securing the electromagnetic means to the frame;
mounting the frame together with the bell hammer, hammer
head and electromagnetic means within the bell, the
latter having a through hole therethrough, the frame and
25 bell being in contact with each other at a contact area
adjacent the said through hole; bringing a first -/
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30 applying a voltage between the first and second
electrodes so that the bell and frame are spot welded to
each other at the said contact area.
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