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1 2196283 "METHOD OF SPOT VELDI NG' This invention
concerns a nethod of spot welding first and second electrically conductive
menbers to each other. According to the present invention, there is
provi ded a nmet hod of spot welding first and second electrically 5
conductive nmenbers to each other conprising establishing contact between
the first and second nenbers in a limted contact area only; establlshl ng
contact petween a first el ectrode and the first menber; passi ng ﬁﬁgg
el ectrode through an aperture in the first nenber to a position in
contacts the 10 wyeruopSEF YPdrRERlig»and passing an el ectrical current
t hrough the first—amd—Second erectrodes so as to spot weld the first and
second nmenbers to each other at the said limted contact area. Preferabl y(-
the aperture has a difgiEt fifvenfiolRehbtiRsaduBiRE, ol ¥ELdidh A¥R t han
three tines that of the second el ectrode. 15 The second nenber
is preferably nmosmd @dcéhd lectr 5f318 tdhdubeivd mehbeEITREr eackhdthéhie fir st
menber may be U-shaped, the said |imted contact area being disposed at the
base portion of the bicetwlisg toride peedmsrt. ifventiespriherenteprpraded abl y has
a projection which contacts 20 the first nmenber in the said limted
contact area, the dathe@ ahdpstcerldingnfiaist &nd sgespheddctrigmldnch ot her
except at the said projection. Preferably, the width, or the greatest
wi dt h, &f the prepmstctive imenhers rher ea@mmhehecwriﬁq%aﬁt#rhﬁgenwnam 25

first nmenber.
between the first and second members in a limited contact area

(% only; establishing contact between a first electrode and the 6?3
first member; passing a second electrode_through an aperture .
in the first member +to a position in which it.contacts the

10 second member; and passingVEn electrical current through the
first and second electrodes so as to spot weld the first and

second members to each other at the said limited'contact area.

Preferably, the aperture hgs a diameter, or maximum diameter,
which is not more than three times that of the second electrodef
15_ The second member is preferably mounted within a space
W in the first member. Thus the first member may be U-shaped, (.
the said limited contact areé being aispdéed at the base portion
of the U-shaped first member. |
The second member preferably has a projection which contacts
20 the first member in the said limited contact area; the first and
sec§nd members being spaced from each other except at the said
projection.
Preferably, the width, or the greatest width, of the
projection is not mére than one fifth that of the U-~shaped

25 first member.



2 The first nenber may be a bell, the second nenber being a frame which is

mounted withi.n the bell, the frame carrying both a bell hamrer and
electromagneti ¢ neans for noving the bell hammer into and out of a position
in which it strikes 5 the bell. The el ectronmagneti c neans nay

conprise a coil which is carried by the frame and an armature which is
carried by the bell hammer and which is &paced fromthe coil when the

| atter is-de-energized, energization of the coil causing 10 t he
armature to be attracted to the coil. One end of the bell hanmer may be
secured to the frame by neans of an adjustabl e fixing device which enables
the spacing between a ﬁ%?nf’éFsﬁé‘Eﬂ'bﬁ’F naK b @ PellynitBe SefRef membeedeingngd t he
bel | %9~ be adjusted. 15 . The frame is preferably U-shaped. In
this case, the coi? fFa%e IBigh sho @ewrtsd: HithinhEhe e dip ddrer FEAMS, CRMY RG] |

hanmer being di spqesed externally of the latter, the fra havi ng an
aperture therethr JF ?ot?e%‘tlhg%sﬁ’gi egfcﬁ?é‘ag??ﬁfu??“ﬁ & IRYERE i8R al so
conprises an el ectr netic,bell _unit 2 . when J he said
met hod. The i nventqegg‘a?%m?elrl et 3?‘30",‘}%8?@ §° 5%/tl\/?é’yl%f"gg>g<§r?%yggr *t he
acconpanygng drawings,.if) Which:- Figure 1 is a sectional view of an

el ectromagneti c be : '

The electromagnetic means may comprise 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 of the coil causing
10 the armature to be attracted to the coil.
One end of the bell hammer may be secured to the frame
by means of an adjustable fixing device which enables the
spacing between a hammer head of the bell hammer, when
at rest, and the bell to be adjusted.
15 _ The frame is preferaSly U-Qhaped. In this case, the
coil may be disposed within the U~shaped frame, the bell
hammer being disposed externally of the latter, the frame
-K-/ having an apetture therethrough for the passage of the armatuie.
Tﬁe invention also comprises an electromagnetic bell unit
20 . when made by the said method.
The invention is illustrated, merely by way of example,
in the accompanying drawings, in which:-
Figure 1 is a sectional view of an electromagnetic bell
‘unit which has been made by the mgthdd according to the present

25 invention;



unit whi ch has been nade by the method according to the present 25

I nventi on; 3 Figure 2 is a plan view of the bell unit shown in. Figure -1;
Figure 3 is a plan view of a drive block formng part of the structure
shown in Figure 1; 5 - Figure 4 is a front view of the said

drive bl ock, the parts of the latter being shown in different relative
positions to those shown in Figure 1; and Figure 5 is a right side view of
the said drive block. Referring to the draw ngs, an el ectromagnetic bell 10
unit has a drive block which conprises a substantially U shaped yoke or
frame 1 which is held stationary (as descri bed bel ow) and which surrounds a
coil 2 which is disposed within the yoke 1. The yoke 1, to which the coil 2
is fixed, has a bell harmer adjustable fixing device l-a 15 f or gpd
integrally with one of FRilbere@ ners pahntviewyokaht Bell exi€nghors ipwardl y.-
Further, at one end of the yoke 1, there is provided an arm9 having a hol e
9b through which t Fégwmeké:;1 nmay be screwed to a frane (not shown) of a
clock. One end of a bell hamer 3 is fixed to the adjustable 20 '
fixing device |a of th&igoke 3liaml pdapevienl ¢f 2ofrive black dorpingaul ki ng,
upsetting, soldering or resistance wel ding.
: part of the structure shown in Figure 1;
5 _ Figure 4 is a front view of the said drive block,
the parts of the latter being shown in different relative
positions to those shown in Figure 1; and Figure 5
is a right side view of the said drive block.
Referring to the drawings, an electromagnetic bell
10 _ -unit has a drive block which comprises a substantially
U-shaped yoke or frame 1 which is held stationary (as
described below) and which surrounds a coil 2 which is
disposed within the yoke 1. The yoke 1, to which the coil
2 is fixed, has a béll hammer adjustable fixing device 1a
15 formed integrally with one of the corners of the yoke 1 and
extending upwardly. Further, at one end of the yoke 1,
there is provided an arm 9 having a hole 9b through which
the yoke 1 may be screwed to a frame (not shown) of a clock.
One end of a bell hammer 3 is fixed to the adjustable
20 fixing device la of the yoke 1 and externally of the latter
by caulking, upéetting, soldering or resistance welding.
The bell hammer 3 is provided at its opposite end with a
hammer head 4, a movable yoke or atmature 5 made'cf a
magnetic material being secured to the bell hammer 3

25 substantially centrally of the length thereof. The armature



The bell hamrer 3 is provided at its opposite end with a hanmer head 4, a
novabl e yoke .or afmature 5 made of a magnetic material being secured to the
bet| hanmer 3 25 substantially centrally of the Iength thereof.
The armature 4 5 is disposed within a hole '1d drilled in the yoke 1. The
said drive block shown is disposed within a substantially U shaped bell 6.
The hammer head 4, which is thus mounted®within the bell 6, is arranged for
novenent 5 into and out of a position, shown in Figure 1, in which
it strikes the bell 6, the said novenent being effected by the

el ectromagneti ¢ neans constituted by the coil 2 and the armature 5 which
are al so disposed within the bell 6. The arnmature 5 is spaced fromthe coil
2 whe the |atter BOis disposed withirepchefiezdd dmildedvim the Biokerk 1,

energi zation of the coil 2 causing the armature 5 to be attracted to the
coil 2, as shown in FiThereaifd drkee Hleek phewn dispdisaosef Witpassage

t heret hrough of the armature S. The bell 6 is provided with a recess 6a

t hrough whi ch ext ef¥estapdially §-gharedcbsidy &- (The) Jammer head 4, whipheige|| 6

may be provided with a hole (nat. shown). s hat the adjustable fixing
Govi oo | n of they SRES BRateq,dLbniR ErBlbTy Bnas REGTIRS FegT BRVSHRS ( not
shown) into the said_hol That adj u

adj ust ablnge fixing dat caé’%i 3‘,‘t toﬁelazqossgg‘?ﬁ%% Bﬁﬁgﬂt$f%%%am%gf%%%§ ﬁt when
‘strikes the bell 6, the said movement being effected by the
electromagnetic means constituted by the coil 2 and the
o/ armature 5 which are alsoc disposed within the bell 6.
The armature 5 is spaced from the coil 2 when the latter
10 is de-~energized as shown in Figure 1, energization of the coil
2 causing thg armature 5 to be attracted to the qoil 2 , as
shown in Figﬁre 4, the aperture ld permitting passage therethrough
of the armature 5. The bell 6 is provided with a recess 6a
thfough which extends the arm 9 of the yoke 1.
15 The bell 6 may be provided with a hole (not shown) so
that-the adjustable fixing device la of the yoke 1 can be
adjusted by the insertion of a jig (not shown) into the said
hole. That is, by adjusting the angle of the adjustable
fixing device la, the distance between the hammer head 4, when
20 the latter is at rest, and the bell 6 can be adjusted so that an
adjustment of the sound volume and quality is facilitated even
after the bell unit has been assembled in the clock.
A method of spot-welding the bell 6 and the yoke 1

together will now be described. As indicated above, one end

25 of the bell hammer 3 is secured to the yoke 1, the other



20 the latter is at rest, and the bell 6 can be adjusted so that an
adj ust nent of the sound volune and quality is facilitated even after the
bell unit has been assenbled in the clock. A nethod of spot-welding the
bell 6 and the yoke 1 together will now be described. As indicated above,
one end 25 of the bell hamrer 3 is secured to the yoke 1, the other -
5 end of the bell hamrer 3 being provigsied wwth the hamer head 4. The coi

2 is secured to the yoke 1 and the armature 5 is secured to the bell hanmer
3 and thus also to the yoke 1. The yoke 1, together with the bell hamrer 3,
hanmrer head 5 4, coil 2 and armature 5, are nounted in the space in
the U-shaped bell 6 so that the hammer head 4 nmay be noved by the coil 2
and arnmature 5 isrdorfarrdeobrllohammerogi being previfded with the ihkmmex he bel | 67,
At this time, a _dowel or projection |b formed on the yoke 1 is thrust into
contact with thdepfrfer The coil 2 isisgeured tpcthga¥ekedr prdFhef axpptuke shaped
bell 6 at a suitable pressure, and_a spot-welding electrode 7 is brought

into contact. wi thif RFYRERTosthR Retlt PrmsEs 390, thashadso tRethR k8. At the

sane tinme, another_elecirode 8 ig brought_intqQ.contact_w.th the yoke 1 by
i nserting the e:léc?}feoa'@}‘% jt'hFSﬁﬁtﬁ‘efS‘mg‘ the rkfﬁrlatbaé‘?’"ﬁﬁr%' SPEBeT ﬁ’ﬁ§86b in the

base partion of ,the hell 6. The en_a vol tage.is,applied, across the
el ectrgjes 7, 84i'nc‘f’he5a oc%/eatts]?{;l%réa, fhaerecﬂ‘r’?netﬁgﬁ’ oﬁzvr\'/se %arcguﬁﬁ e el ectrode

7, U-shaped bell 6 so that the hammer head 4 may be moved by the

coil 2 and armature 5 into and out of a positién_in which
it strikes the bell 6. At this time, a dowel or projection lb I
formed on the yoke 1 is thrust into contact with the inner
10 side 6f the basg portion of the U-shaped bell 6 at a suitable
pressure, and a spot-~welding electrode 7 is brought into
'contact with the outer side of the base portion of the bell
6. At the same time, another electrode 8 is brought into |
contact with the yoke 1 b-- inserting the electrode 8 through
- 15 an aperture or béring 6b in the base portion of the bell 6.
Then, when a voltage is applied across the électrodes 7, 8
in the above state, the current flows through the electrode 7,
the bell 6, the projeqtion 1b, the yoke 1 and the electrode |
8, and as alresult the projection 1b is spot-welded to the
20 bell 6 at the contact area therebetween, such contact aréa being
adjacent the aperture 6b.
Thus the bell 6 and yoke 1 are spot welded together in
a limited contact area only, i.e. the contact areé provided
by the projection 1lb whose width, or greatest width;fbr example

25 may be not more than one fifth that of the bell 6. The bell 6



the bell 6, the projection 1b, the yoke 1 and the electrode 8, and as a
result the projection Ib is spot-welded to the 20 bell 6 at the
contact area therebetween, such contact area being adjacent the aperture
6b. Thus the bell 6 and yoke 1 are spot wel ded together in a limted
contact area only, i.e. the contact area provided by the projection Ib
whose width, or greatest width for exanple 25 may be not nore than
one fifth that of the bell 6. The bell 6 6 and yoke 1 are of course
spaced from each other except at the projection |Ib. Thus even though the
el ectrode 7 cannot be inserted into the bell 6 because of the existence of
the coil 2 within 5 . the yoke 1, the spot-welding of the yoke 1 and
bell 6&.is possible. Mreover, the aperture 6b may, for exanple, have a

di anet er, or maxi mumnd pokd dr areVifc boursenshacetdr £rdumhaach lother texeept t hat  of
the electrode 8. In this case, there is alnost no trace of welding on the
outer bottom surfacetokhd (Pprojectiont 2. bel| 6 so that the external
appearance of the bell is not spoiled. In the construction described above,
the drive bl ock conpri siThpst keer dhpugly the eledtbedd 7hoannet be insestaf wit hin
the bell and the bell is fixed to the yoke so that the entire 15

structure of the belintanthe Pglhiébacanse;ef thenexistaace Rft £ coil 2 within

5 the yoke 1, the spot-welding of the yoke 1 and bell 6 is
possible. Moreover, the aperture 6b may, for example, have
a diameter, or maximum diameter, which is not more than
three times that of the electrode 8. In this case, there is
almost no trace of welding on the outer bottom surface of

10 the bell 5 so that the external appearance of the bell is
not spoiled. _

" In the construction described above, the drive block
comprising the coil, yoke and bell ﬁammer is housed within
the bell and the bell is fixed to the yoke so that the entire

15 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.

Further, the angle of the bell hammer 3 carn be adjusted

20 in a simple manner even after assembly and the distance

between the hammer head 4 and the bell 6 can also be adjusted.
Moreover, due'to the fact that the bell 6 and the yoke

1 can be spot-welded by bringing one of the electrodes 8

into contact with the yoke 1 through the apérture 6b of the

25 base portion of the bell, even though the other electrode 7



of the unit is sinplified and the nunber of parts and the assenbly | abour
are reduced, thereby |owering the manufacturing costs. Further, the angle .
of the bell hanmmrer 3 car. be adjusted 20 in a sinple manner even
after assenbly and the di stance between the hammer head 4 and the bell 6
can al so be adjusted. Mreover, due to the fact that the bell 6 and the
yoke 1 can be spot-wel ded by brlnglng oge of the electrodes 8 into contact
with the yoke 1 through the aperture 6b'of the 25 base portion of
the bell, even though the other el ectrode 7 7 cannot be inserted into
the bell 6 fromthe open side of the |latter because of the existence of the

coil 2, spot-welding of a sufficient strength can be perforned in a sinple
manner. Further, C%’P”r?(?eb%dtfﬁeﬁ?eq Hate | et ?6&9? from the PRAD GER Of BB t he 3

same direction, the me dln operation is sinplified nd as there need be’no
substantial tr aci g‘%ﬁg‘ oS g mit: N %pﬁléﬁ &REE Ut SPRERLAE ni t i s

not spoiled. The gse 0 nor.eover %_ of

b '
conmponent parts Bt & ﬁgt‘-f)’é%enﬁnTtt‘ref'%gb§af’eﬁ|€§af% S t8 alﬁigppeumgé%’énbl y to
be sinplified. Ai"“l:%'égh é:.h\%epé ec%en% tl}%hgﬁ%&lorigg% bgeg?ndggcr e%e(}rx\ﬂz the

reference to its usé I h connection w 750 applicabl e -

to othergconst rugliORs id0hi cth beldioi 654:58bn 15 simplified and as

there need be no substantial trace of welding, the external
appearance of thé bell unit is not spoiled. |
The use of spot weldipg, moreover, enablgs the number \;)
of component parts of the bell unit to be reauced and its
10 assembly to be simplified.
Alfhéugh'the present invention has been described with
rgfereﬂce to its use in connection with a bell unit, it is
also applicable to othef conétructions in which it is difficult
to weld two meﬁbers'together by the use of electrodes which are
15. respectivély disposed on cpposite sides of the members but in
which one of the members can be provided-with an aperture for
the passage therethrough of one of éhe electrodes so that
both electtoaes are disposed on the same side of the two

members.



to weld two nmenbers together by the use of. el ectrodes which are 15
respectivel y .di sposed on opposite sides of the nenbers but in which one of
t he nmenbers can be provided with an aperture for the passage therethrough
of one of the electrodes so that both el ectrodes are di sposed on the sane
side of the two nmenbers. 8CLAI MS1. A net hod of —spot—wetding—
first and second electrically conductive grenbers to ea I Sdal10
est abl i shing contact between the first and second "E”bgqgmnm"ﬂlﬁgﬂl[
contact area only; establishing contact between a first cC L N de
and the first nenber; passing a second el ectrode through an aperture in the
first menber to a position in which it contacts the second nenber; and
passi Rg. an el ectrical current throughCilhéd fiMs8 and second el ectrodes so as
to spot weld the first and second nenbers to each other at the said 10
limted contact area. 2. A nmethod as clainmed in claim1 in which the
aperture has a dianeter, or naximum di aneter, which is not nore than three
tines that of the lsecoftu™8rrd pEgepotawelding fistoand $ecrad MIGSHILAAY m 1 or
2 in which the second 15 menber is nmounted within a space in the first
menber. 4. A MEPRBYFHEYe PeRPRES o e8flihPSeT | SPIRAT $R9t pREahLighing

-

contact between the first and second members in a limited
contact area only} esiablishing contact between a first

5 electrode and the first member; passing a second electrode

o/ | through an.aperture in the first member to a position in

which it contacts the second member; and passing an electrical
current through the first and secohd electrodes so as to spot
weld the first and second members to each other at the said

10 limited coniact area.
2. A method as claimed in claim 1 in which the aperture
has a diameter, or maximum diameter,'which is nof more than

three times that of the second electrode.

3. A method as claimed in claim 1 or 2 in which the second
U 15 member is mounted within a space in the first member.
' 4. A method as claimed in claim 3 in which the first

member is Ubshaped, the séid limited contact area being disposed
at the base portion of the U-shaped first member.
5. A method as claimed in any preceding claim in which

20 the second member has a ptojection which contacts the first
member in tﬁe'said limitea contact area, the first and second
members being spaced from each other except at the said

~ projection.



menber .is U-shaped, the said limted contact area being disposed at the
base portion of the U shaped first nenber. 5. A nethod as ‘¢l aiged in any
preceding claimin which 20 t he second nenber has a projection which
contacts the first nenber in the said limted contact area, the first and
second nmenbers bei ng spaced from each other except at the said nmj‘ection
6. A nethod as clainmed in claim5 wigen dep endent upon claim4 in which
the width, or the greatest width, of the proj ect”“lll”"!l"“ll“llll“ﬂut han one
flfththat of the U shaped first nmenber. 5 d a

clainmed in any preceding claimin which the first" némbér Ys %a Dell, the
second nenber being a frane which is nounted within the bell, the frame
carrying both a bell hamrer and el ectromagnetic neans for noving the be[/
hamrer into and &ut oA metpodidd edaimed\ihCilaih 5twhiekederdnded upon bel |

8. ~ Anethod as clainmed in claim7 in which the el ectromagneti c neans
conprises a coilcldimch dirswhieh ithd widthlieof rtheegmadestn wadtgtaf ehehi ch i s
carried by the bell hamer and which i's spaced fromthe coil when the
latter is de-enepxyieetiion] §s not morerthagi one féftlvfthaheof dhe Eambspbed t he

armature to be attracted to the coil. 9. ‘A method as claimed in claim?7
or 8 in which oniréfdmenber. .
5 7. A method as claimed in any precedxng claim in which

the first member is a bell, the second member being a frame
which is mounted within the bell, the frame carrylng both
a bell hammer and electromagnetxc means for moving the bell
hammer into and out of a position ih which it strikes the
10 bell. | | |
- 8. A method as.claimed in claim 7.ih which the electromagnetie
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 wheh the iatter ie.de-energized;
15 energization of the coil causing the armature to be attracted
to the coil._ |
9. A method as claimed in claim 7 or 8 in which one end
of the bell hammer is secured to the frame by means of an
adjustable fixlng device which enables the spacing between
20 | a hammer head of the bell hammer, when at rest, and the bell to
_be adjusted.
_ 10. A method as claimed in any of claims 7-9 in which the

frame is U-shaped.

Ly



of the bell hammer is secured to the frane by means of an adjustable fixing

devi ce which .enahl es the spacing between 20 a hammer head of the
bell hanmer, when at rest, -and the bell to be adjusted. 10. A nmet hod as
claimed in any of clains 7-9 in which the frame is U shaped. 10 11. A

met hod as clained in claim110 when dependent upon claim8 in which the coi

I s disposed within the U shaped franme, the, bell hamer bei ng di sposed
externally of the latter, the frane having an aperture therethrough for the
passage 5 _ of the armature. 12. A nmet hod of spot welding first
and .second el ectrically conductive nenbers to each other substantially as
her ei nbef ore described wth reference to and as shown in the acconpanyi ng

drawi@gs. 10 13. An el ectromagnetic bell unit when made by the
met hod cl ai med i-n any preceding cl ai m
11. A method as claimed in claim 10 when dependent upon

claim 8 in which the coil is disposed within the U-shaped
frame, the bell hammer being disposed_externally of the latter,
the frame having an aperture therethrough for the passage
5 of the armature.

12. A-method of spot welding first and second electrically

\_/ conductive members to each other substantially as
hereinbefore described with reference to and as shown
in the accompanying drawings.

10 13. An electromagnetic bell unit when made by the

method claimed in any preceding claim.
tr———Any-—novel—integer—or—step—or—conmbination—of-
integers—er—stepoyr—hereinbefore-deseribed,—irrespective

15
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