METHOD AND APPARATUS FOR MEASURI NG CHARACTERI STICS OF A PLURAM&IY» Yool gj;§ﬂ+
ELECTRI CAL COVPONENTS BACKGROUND OF THE | NVENTION Field of the Inventicn _

The present invention relates to a nmethod and apparatus for neasuring- - Pa
characteristics including Ieast i nsul ati on resTStance of a L
plurality of elect s S AT es R TS R SRS
si mul taneously and then s f o i Sim s
resi stance, and nore partlcularly, though not exclu5|vely, it relates to a
met hod of nmeasuring such insulation resistance values of electronic parts

in a process of %%%Mmly carrying a plurality of i
el ectronic parts rTcu Description of the

Background Art |nppdyanse eheshnRBBRlionf capacitors, for exanpli e, an
i nspection step i's generally carried out for nmeasur- ing electronic

characteri sgics such aphéappeesanee irrentboh altslntesi YoAnae, meéehodl eshd
the capacitors on the 20 basis of the results of such neasurenent. A
manuf act ur er shi pgpparatusr gior umenisuy iofg ceharactkes istdicsef inclading catry
out the aforementioned inspection step. Fig. 2 shows a characteristic
measur - i ng apparlteastwhiisisulatjorer aregistaneead f0f n@asuplhgality ofie
characteristics of_chip capacitors, for exanple. Referring to Fig. 2, the
characteristic neebeetricajpapmpenente wherein the conpepents are chaxgedn
S |ntern1ttently

simultaneously and then simultaneously measured for
10 insulation resistance, and more particularly, though not é%?
exclusively, it relates to a method of measuring such
insulation resistance valﬁes of electronic parts in a
process of serially andﬁ intermittently carrying a
plurality of electronic parts along a circulation path.
15 Description_ of the Background Arf

In advance of shipment.of capacitors, for example,
an inspection step is generally carried out for measur-
ing electronic characteristics_such as capacitance and
insulation resistance, io select the capacitors on the <;

20 basis of the results of such measurement.

2 manufacturer shipping a 1large gquantity of
capacitors must efficiently carry out the aforementioned
inspection step. Fig. 2 shows a characteristic measur- -
ing apparatus which is generally employed for measuring

25 the characteristics of chip capacitors, for example.

Referring to Fig. 2, the characteristic measuring

apparatus <comprises a turntable 1, which is

intermittently



fed along an arrow 2. In the periphery of the turntable 1, a plurality* of
hol ding portions 3 are distributed at regular intervals for holding chip
capacitors one by one. A parts feeder 4 is adapted to supply a plurality of
5 ~¢hip capacitors. As the turntable 1 is intermttently rotated in the
direction of arrow 2, the chip capacitors are successively supplied to the
respective holding portions 3 one by one froma supply position 5. The
characteristics of the chip capacitors thus 'held 10 by the hol di.ng
portions 3 are neasured in the follow ng manner .along intermttent feeding

of the turntable | rst,_._capaci ce values _are asured .at .a c i tance
rrlieasuri n; posi t i foén-ci 64:1 i ﬁ%&‘%{]?g c&éac? oP?réngﬂ];?rggtd‘q ﬁ%@%%ﬁ'lﬁe 15
region 7. Thereafter.y |.af eS| n Sa 0 X I chi

cagaci tors are rrgés%r%i I'n lgéjm@a}s&%?ggsgoggﬁéghﬂg 31%%%%%%%?%33 glgfor ed

in the chip capagd ' I ' i ar ' . fter
P capaged@lsr afrfe dhaakareRd ol ddng agggt is&;%gegeaw ohe, ggfbﬁ@.

the chip capacitors held by the hol ding 20 are sel ed on

the basis of the resultgass tfeRdronegnbiapeddciar SebFly ¢ iFlurRas e sent
and taken out froman outlet position 13. In the aforenenti oned nmethod of

measuring t8e chelteteapadtiitees .hovwey ethe t berntalple apacd tiortermidbentdlyy 25
intermttently charged in the charge region 7. This is
rotated in the direction of arrow 2, the chip capacitors are
successively supplied to the respective holding portions 3
— : one by one from a supply position 5.
The cha}écteristics of the chip capacitors thus held
10 by the holding portidns 3 are measured in the following
manner along intermittent feeding of the turntable 1.
First, capacitance values are measursd at a
capacitance measuring position 6.
Then, the chip capacitors are charged in a charge
15 region 7. Thereafter insulation resistance values of the
charged chip capacitors are measured in a measuring
position 8. Then the charges stored in the chip
- capacitors.are discharged in a discharge portion 9.
Thereafter the chip capacitors held by the holding
20 portions 3 are selected on the basis of the results éf the
aforementioned characteristic measurement and taken out
from an outlet position 13.
In the aforementioned method of measuring the
. characteristics, however, the chip capacitors are merely

25 intermittently charged in the charge region 7. This is



- 2- because charging terminals come into contact with the chip. ..

" capacitors only when the turntable 1 is stopped, and no contact is attained
bet ween the charging termnals and the chip capacitors during Totation of
the turntable 1. Thus, 5 charging efficiency is so deteriorated t hat ™¥he
chip capacitors may not be conpletely charged. As the result, it may not  be
possible to nmeasure the insulation resistance values in high accuracy. In
order to nmeasure the insulation resistance values in high accuracy, the 10

interval for intermttently feeding the turntable 1 nmust be increased.

Thus, it is bepasskbbRalg:i ABAEHR: £ABE ACLRE | S1ES et fo8 UMRES ﬁIemSéH;:%p

capacitors at a high speéd. "Such a tendency appears I n the case

capacitors hedpagiperki 6H1g WNeRi tihe CORAREARTECL 1 stoiPPetes add) fy der to
attain a long charging tine, the area of the charge regi'on 7 may be

i ncreased. | cohbastciseathainedrbetweersi gite cdhdddidg/rdaRimalls ishd the
unpreferably increased in view of area efficiency in the factory. 20

Further, sinckipheapaaigong duningepetaisiom ¢fietheturntisde si.on THud he -
charge region 7, it is inpossible to cope with characteristic neasurenent
of vari8us tghasgbnrgcafficigacytis sso Thevem oratambithest ttthersatsip enent  of
' nsulation capacitors may not be completely charged. As the result,
it may not be possible .to measure the'insulation
resistance values in high accurﬁcy.- In order to measure o
the insulatioﬁrresistance values in high accuracy, the
10 interval for intermittently feeding the turntable 1 must
be increased. Thus, it is impossible to measure
characteristics of a number of chip capacitors at a high
speed. Such a tendéncy appears in the case of
chip capisitors having particularly high capacitance
15 values.
In order to attain a long charging time, the area of
the charge region 7 may be increased. In this case, \N)
howevei, the size of the turntable 1 is unpreferably
increased in view of area efficiency in the factory.
20 Further, since the charging time depends on the way
of provision of the charge region 7, it is impossible to
cope with characteristic measurement of various types of
chip capacitors.

This also applies to measurement of insulation

25 resistancé of LC filters and the like in



25... resistance of LC filters and the likein -3- -addi tion
to.capacitors, while the characteristics to be neasured may also Pnclude -
i npedgance and the |ike. SUMVARY OF THE | NVENTI ON Accordingly, the present

vention af M {0 daaie4h 0 (egeEbed, OUnTRES s GRS 85 6 ance

of electronic parts, which can solve at [east some.o af orenment1 oned

problens. The pregstmédwieréd Oay Saedeinelvaédi 185é88nt€ andethedlgke.
measuring characteristics of ‘electronic 10 parts including at |east

i nsul ati on .resi st SUMMARY COF OTHE] INVENEIA$Pect of the present invention

there is provided a nethod of neasuring electrical characteristics,

i ncl udi ng insul ati on r escoordimglyf athéur presentf dnventiom edmEonerd s,
said nethod com 15 prising: supplying said plurality of electrical
cam ponent $t 0 a previde @ aethedaofrregspving insutationmesistance of
uni nterrupted and sinul tangous charging of said _plurality of conponents;
measuring the i ns@eFErPRicRPAT e Whdidh-¢a3r spdve st iepgtcpemgeef the

el ectrical 20 onponent s sjnul taneously; and renoving said plurality
of conponents frorﬁé%‘? %’F\Q%‘Pﬁ%%ﬁﬂp uring position once their

i nsul ation resi n val hay n sured. .
sulatio esistance ﬁleu egresaenet bi%%ren flon J’?s generally directed to a

method of measuring characteristics of electronic

10 parts including at least insulation resistance.
According to one aspect of the present invention
there is provided a method of measuring electrical
characteristics, including insulation resistance, of
a plurality of electrical components, said method com-
15 pPrising: supplying said plurality of electrical com-
ponents to a charging and measuring pbsition ; carrying
out uninterrupted and simultaneous charging of said
plurality of compdnents; measuring the insulation
resistance values of each of said charged electrical
N\ 20 components simultaneously; and removing said plurality
of components from said charging and measuring
position once their insulation resistance values have

been measured.

According to another aspect of the present
25 invention there is provided a method of measuring
characteristics of electronic parts including at least
insulation resistance, said method comprising:

providing a path for serially and intermittently
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. According to another aspect of the present 25 i nvention t'ﬁeg:e‘ is. -
provided a nmethod of measuring characteristics of electronic-parts <«
including at |east insulation resistance, said nethod caorprising:« provi.gdkng

a path for serj : i -4 ryi.ng Luralsi foowt
el'gctroni'c par tbgﬂ-%f}gx egs?%‘g*?%%gp%%/%%ge%ér&% I'C pérggg %s%%k’t&\iﬁth from
a first fixed b QR QAtrh i e ' t | C PG pon
arrangenent of Qgﬁgt}gggrgi bgeld nunbel(r@(gdzg%fdf% éﬁ&_eﬁ%ﬁr%ﬁ% Ba?[lééoéjn sai d

path for sinmul FaReaupositiivnm topping atdrdvidde Sef Isgi&ckeieeitsordd s and
thereafter w thout further novenent sinultaneously neasuring insulation

resi stance val partshapenf artafigesient! bifgaspréseribedonutbes’ oFf gaide basis
of said 10 i nsul ation resistance val ues and drawi ng out the same from
said pat8 at- aelectrdnficxepaptsi tonn.sdid apabibodiorensinhlthnepusignt a
i nvention, a plurality of electronic parts are sinmultaneously subjected to
measur ement of Charging on pddraldtye, of 5 said walehtnenics parttysrand res at

| east a prescribed tinme for accurate measurenment, when _carriage of the

el ectronic paFhsrepftes: oypthout gt cmovements gémylbpnecusdyasur e

i nsul ation resistance in 'his%hl ccuracy W thout reduci ng _neasurenent
ef ficiency measuring 1insulation reésistance values thereof; and

selecting said electronic par{:s -on the basis of said
10 insulation resistance values and drawing out the same
from said path at a second fixed position.

In an embodiment of the present invention, a
plurality of electronic parts are simultaneously
subjected to measurement of insulation resistance,

15 which necessarily requires at least a prescribed time
for accurate 'measurement., when carriage of the
electronic. parts is stopped. = Therefore, it is
possible to measure insulation resistance in high
accuracy without reducing measurement efficiency.

20 This - feature ' is particularly advantaé‘eous for \J
electronic parts such as chip capacitors having high
capacitance values.

'The charging time can be freely set in response
to the type of electronic pérts whose characteristics

25 are measured. Therefore, it is possible to set an
optimum charging time with respect to each type of
electrical part as well as to measure chai‘a‘cteristics

in the highest efficiency with respect to the type of

-5 =



20.- This, -feature is particularly advantageous for electronic parts
such as chi p capacitors having high capacitance values. The charging tine
can Re;ifreely set in response to the type of electronic parts whose -

characteristics 25he efé §ar§grt_Ther efore, it is possible to set an
optimum charging time wth respect to each type of<@®lectrical part as well

as to nmeasure charact erAstbfd@ing e &i @%ﬁ%héi”ﬁﬁbgaﬁy of t Ehéeiﬁf%%e{lﬁet he

type of -5- the electronic part. According to a further aspe _
present invention imeéwtiontiterdldd pirovidRrdAhHSapPAraEas Uf b tnsd it ingal
characteristics I ncl udi ng I nsul ation 5 resi stance, of a plurality

of electrical conpebectsicali d chrmractersistiee i siimeluding Vi NhsErasidmr
supplying said plurality of electrical conponents to a charging and
measuring pditi-orresistanceppaf aauplurhdigyngfnedectindcalarconpaonentts,
uni nterrupted and 10, si mul taneous charging of said plurality of

el ectrical conmponeffid APRITALHE mEPrising: nesepplyidngt hmeamsul £9wN
resi stance val ues sai d_el ectrical conponents

of . each f
si nul t aneousl y; anﬂ‘Pﬂmﬁgsﬁg%nEl%?l%Eﬁowfn&lmiﬁpﬂf Sompenents to

i i har gi n nd asur,in osition
el ect. rical .15 a? ‘ gpgegrtxé ;{,8 mm%%s&riné os t?.on g‘% said gapPparatus;

charging means for carrying out uninterrupted and
10 = simultaneous charging of said plurality of electrical
components; measuring means for measuring the
insulation resistance values of each of said
electrical components simultaneously; and removing
means for removing said plurality of electrical
15 components from said charging and measuring position
once their insulation resistance wvalues have been
measured.
The above and other features of the present
invention are set forth with particularity in the
— 20 appended claims and should become clearer from
consideration of the following detailed description of
an embodiment of the present invention when taken in
conjunction with the accompanying .drawings.
Brief Description of the Drawings
25 - Fig. 1 is a plan view illustrating a
characteristic measuring apparatus for carrying out an
embodiment of the present invention; and

Fig. 2 is a plan view illustrating a conventional



“once their insulation resistance val ues have been neasured. The. above and

" other features of the present invention are set forth with partlcularlty I n
t he 20 appended claims and should beconme clearer from-
consideration of the foll detail ed descri,ption of an enbodi nent ofkThe
present inventi qﬁﬁ%&? 4§HﬁﬁﬂﬁnQRﬁ?Rﬁ€) Y$+ he acconpanyi ng draw ngs.

Brief Descripti e ?)eg ‘T'i:%r?o the Embf:‘gnetl- Is a plan view
illustrating 5L3%g?aé£ETTé&FéLneasug;ng—apparé%usJ+o carrying out an
enbodi ment of the p&gipnt ayeqti r&PefHHidkid héaéu?iﬁ& Egﬁgﬁé%ﬁgtratlng

a conventional -6- char ac%erl S c nmeasuri ng appar at us:
Description of dgie [ggyqd) fﬂ@pt ocmg dni Sefib68Phent e’ bl | EneEaYHddent
ou

apparatus for carrying enbodi ment of the present 5

inventios Wiﬂ\&ﬁﬁicﬁm.enboﬁhﬂét thisadabedinenteais!l cadafedcliy i stics -
of chip capacitors in particular, the present invention is also

applicable to mesEureng bharabtend;stlicst | a=f of chfpf i | ¢apachbdrshe in ke, and

the characteristics to be neasured may 10 i ncl ude capacitance,

i npedance andpardtdculiarg, then preBentninventionhaisonlsesiappdicable
to measuring the characteristics of LC filters and the
like, and the characteristics to bé measured may

10  include capacitance, impedance and the 1like, in
addition to insulation resistance.
- The characteristic measuring apparatus comprises
" a turntable 21, siﬁilar to the conventional apparatus.
This turntable 21 is intermittently rotated in the
15 direction of arrow 22. In the peripﬁery of the
tufntable 21, holding portions 23 are distributed at
regular intervals for holding electronic parts of chip
capacitors one by one therein.  Therefore,  the
turgtable 21 provides a circulation path for serially
20 and intermittently carrying a plurality of chip \/
capacitors.
Similarly in the:COnventional apparatus, the chip
capacitors are supplied from a parts feeder 24, and

are



The characteristi ¢ neasuring apparatus conprises a turntable 21, sinilar to
f he conventional apparatus. Thi's turntable 21 is internmittently rotated in

the 15 direction of arfow 22. In the periphery of the turntable 21,
hol d™rg portions 23 are distributed at regular intervals for hol ding
Bl ectronic parts of chip capacitors one by one therein. Ther ef or e,
the turntable 21 provides a circulation path for serially 20 and

intermttently carrying a plurality of chip capacitors. Simlarly in
t he conventional apparatus, the chip capacitors are supplied froma parts

feeder 24, and are ..successjvely fed.frama fixed s I sition 25 to

Ehe respect i véﬂ?&%ﬁweﬁa’r {?eéin\s/fr?%‘ né&4 %oﬁélpgll:%ngoﬁgggpﬁi-? eIFrPI Fggdi ng of
he turntabl e | d urn Le 21 i t isely fed to supply 5

'gbe chip capacxl%ls re\s&Jtla% Lh%%‘r%'sﬁe%t%?\%oﬁ%l &?‘nén%gﬁn [ 8ﬂé ngﬁg desEPi %ed

phove, those ofnddiGiGhdhiC ALY Sef BAENHhdnRablxedcapact tance neasuring

position 26 are subjected to neasurenent of capacltance val ues and those

whose capacitance alidSHAtRMta®1eShaANee Lekpisalie E8d toCouBhbeyel v
nmeasured are selected and drawn out fromthe reSpective hol ding poriions 23

ij na fixed outdid dip tdaPacitorBud the respeaties hestishgngertsonBagsr ed
urlng as described above,'those of the chip capacitors reaching
a fixed_capacitance measuring position 26 are subjected to
R measufement of capacitance wvalues and those whose
capacitance anh insulation resistanée values are
10 completely measured are selected and drawn out from the
respective holding portions 23 in a fixed outlet position
27. Thus, no insulation_resistance is measured during
intermittent feeding'of the turntable 21.
An insulation resistance measuring region 28 is
15 adapted to measure insulation resistance. When the
insulation resistance measuring region 28 is filled up
Y ' with those of the chip capacitor§ ﬁhose capacitance values
have been measured upon a plurality of times of
.intermittent feeding, the turntable 21 is stopped for a
20 prescribed time. According to this embodiment, 27 holding
portions 23 are distributed in the insulation resistance
measuring region 28, so.that 27 chip capacitors can be
simultaneously locatéd in the insulation resistance
measuring region 28.

25 The 27 chip capacitors located in such an insulation

-% -



.internittent feeding of the turntable 21. An insulation resistance |
measuring region 28 is 15 adapted to nmeasure insul ation resistance.
When the insulation resistance nmeasuring region 28¢is filled up with those

of the chip capacifqrs whose capacitance.,valu have begn asur ed, upon™&
plurality of tll?fei"%‘ ernmats[\&hnq &89S %g t Rt aﬁ)’rnglfga ped for

23 are distri bitBw Rt SRy iiehat e, TERS AR REn el O

that 27 chip CHHLP! Sehan tyentyTdetahe Uity éggaaﬁeofe W% 1AL on

resi stance neasuri ng Tegion I p capacitors Tocated

in such an"““ﬁéﬁédﬁkl¥ rﬂﬁkﬁiﬂﬁpe "B3nul tAfleb@81YN 2§uﬁﬁée€é&U|LQSGOUS|y
subj ected to neasurenen i nsul ation resistance: - Namel y, the twenty-seven

chip capagitor &nﬁ@ﬁﬁ&ﬂt tofedfdylattivh Jafbsistaned ; anged's| gimelb) ected o -
to 5 measurenent of insulation resistance, and sinmul- taneously

di scharged in staresmmslye disohpirgpd dnasuccegsivd chscc_lm:g; ngeadwftng Such
charging, neasuring and discharging steps are preferably carried out while

the chip capacians Akschargingtstepsi t hSuchorhergingyi measwiing and
Therefore, the electric state of such-a termnal is swtched by a proper
swi t ching ci r c @ kscharging, &Feps. are-prrfesrblysgrETiss Putiwhiledhe

chip capacitors are in contact with a common termlnal.
10 Therefore, the electric state of such a terminal is
switched by a proper switching circuit.

When such measurement of insulation resistance is
completed, intermittent feeding of the turntable 21 is
again started. Along such inﬁermitteht feeding, the

15 chip capacitors are selected and drawn out from the
outlet portion 27, while new chip capacitors are
supplied to the holding portions 23 from the supply
position 25 to be subjected to measureﬁent of
capgcitance.in the capacitance measuring position 26.

20 ' An operation similar to thé above is then i_i
repeated.

Although the turntable 21 provides a circulation
path for serially cafrying é_ plurality of chip
capacitors in the aforementioned embodiment, such a

25 circulation path may alternatively be provided by an
endless belt, for example. |

Further, the capacitance measuring position'zs
and the insulation resistance measuring regidn 28 may

be reversed in order.

.q.



conpleted, intermttent feeding of the turntable 21 is again started.
Al ong such intermttent feeding, the 15 chip capacitors are sel ected
and drawn out fromthe outl'et portion 27, while new chip capacitors are

supplided to the hol di ng portions 23.fromdthe suppl si tiqn. 25 to be
subj ected to neasur erre%?gﬁ'n%a ‘ﬁt%?ﬁ%rpﬁe‘?hé‘%a’ﬂi‘ﬁ%%h%%%%#ﬁﬁwe
position 26. 20 R ation .Slpd ars, t € 1.8 i en
repeated. Alt hought? hd P&?ﬁ'ﬁ'gg‘ﬁ%&é 'géd\fl%oéeﬂs 3 %:?rgﬁl-gpi 8¢ Ba%ér?%:?até
serially carrying 13l | : gﬁﬁ i r t 4

epbodi nent, such a‘a}' L*E}‘?é(:&lérgc‘:ét}ﬁrlaﬂt;%HOn pat %rfééflg ?ﬂst g?‘%ﬂ?ﬁéﬁysﬁgp?g@%d by
an endl ess belt, foas@epEPble MY ! BRaifitAtANACANANCRaFERE 6N N Ow DESOGUE ON
26 and the insulation resistance neasuring region 28 nay be reversed in
order.  Haging tdéepafiearei begomnhe theyendeape byof ef ehencdrverttion t ias| ar
enbodinment, it is to be appreciated that the described enbodi nent is
exenpl ary only andieterxminedtbyl the cappenhdedaclaimand variati on without 5
departure from the scope of the invention as determ ned by the
~appended cl ai ns. : _ _

..IO ”



*”muﬂl,m"lu" l" S * 1. A method of neasuring electricat ~. ..
¢ ¢ ncludi ng insul ation resistance, of a plurality- of -
: fp

el éctti cal "cofpofents, said nethod conprising: 5 -

suppl yi ng sai d:—

plurality of 5éﬁiiéécal conponents to a chargi ng and measuri ng positionﬁgé

carrying out

tupted and sinul taneous charging of said plurality of

X [ ' | ati [ . f h 10 of
comenent s, e Koalliod S ALAORAES Sl anee el ekl pRcd 10
pLural Ly of CABRGENG RN SRt e PRI G,

their insulation res nce val u

of measuring qgﬂé@eifaéftégﬁgﬁéﬁggggtggﬂ&gmgéﬁéa_ééﬁé#%éﬁgg

i nsul ati on resistance, sal onprising: pro

at | east
path for

serialIysand-interqhhhgﬂfgy?c§5iaiﬁgu@apiﬂﬁa$ft¥1g%ﬁf#§%%:gg#??ggﬁﬁg; 20

successively supplying elecironic parts to sald pa

position; stopgs gy cldrgye Did Smedser PAgIPesTtien S upon arrangenent of a
prescri bed nunber of said electronic parts on said path for sinmultaneously
charging a 25 pleaxtying of onki d whinterruptedr t andandsikaltahésasWi t hout

I xed

further novenment sinultaneously nmeasuring insulation resistance val ues

t hereof; and charging of said plurality of components;

measuring the insulation resistance values of each

10 of said charged electrical components simultaneously;

and

removing said plurality of components from said

charging and measuring position once their insulation

resistance values have been measured.

15 2. A method of measuring characteristics of electronic

parts including at least insulation resistance, said

method comprising:

providing a path for serially and intermittently

carrying a plurality of electronic parts;

20 successively supplying electronic parts to said

path from a first fixed position;

stopping carriage of said electronic_parts upon

25

arrangement of a prescribed number of said electronic

parts on said path for simultaneously charging a

plurality of said electronic parts and thereafter

without further movement simultaneously measuring

insulation resistance values thereof; and

...Ha-
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sel ecting said'electronic parts on the basis of sai d insul at
val ues and drawi ng.out the sane fromsaid path at a second flﬂﬂmmﬂ mﬂim”"'
3. JAnmethod in accordance with claim2, wherein said 5  eFectron
part conprlse chi p capaci tqrs. and. sa aracteristics
capaci t ance, in add|t|Sﬁﬁnﬁiﬁg(F?*iu?gf?gﬁ°?égl?P §e°31éheﬁﬁﬂ§§ﬁo&q n
accordance with m s | | I e

! %8% ﬁ]smec&%ﬂ‘ 1;%1{'; 3l | P 0L | ARY! ELOTn é %Hg

val ues i ncl udes argi ng sai capacrtors, measurin |on
resi stance val uegafife Ehmded i¥PhALHARAC AL %r ngge'agg,q; lkignreasured said
capacitors, said charging, neasuring ang I schar gl ng ng carried out
whil e said capacitors are in contact with a common term nal. 15 5. A
met hod in accordance with claim3 or 4, said nethod further conprising:

carrying said ch3p capamethios dnoagcoriddneet kithd cTadmu i, ngheaRde saiae

val ues thereof in a third fixed position 20 6. A nmet hod i n accordance
with any of5cl ai edegtironic whartsn cenpk j=e hchipa capacitorsn gl hsadd i s
provi ded by a turntable. 7. An ap aratus for measuring el ectrical
character- - ‘characteristics include capacitance, in addition to said

insulation resistance.

4. A method in accordance with claim 3, wherein the
measuring of insulation resistance wvalues includes
10 charging said chip capacitors, measuring insulation
resistance values of charged said capacitors, and
discharging measured said capacitors, said charging,
measuring and discharging being carried out while said

capacitors are in contact with a common terminal.

15 5. A method in accordance with claim 3 or 4, said

method further comprising:
(O carrying said chip capacitors along said path and
measuring capacitance values thereof in a third fixed

position.
20 6. A method in accordance with any of claims 2 to 5,
vwherein said path is a circulation path and is provided

by a turntable.

7. An apparatus for measuring electrical character-

- -



/ .

K~ ' ' i nsul ation resistance, of a plurality of el ec”t:ri cal . '
Hmmﬁk‘“\gmﬁgm appar atus conprising: supplying nmeans for supplying said
caluty ?fs e_r‘gctri cal tconpogent_s to a cha][gi ng arid maasu[i ng 5 téd’
t sa appatat us..cnargln ans_1 ok [LVYINQ.O0 u '
and si Ml LancotELRAr SPROIBHYatUEREAT AP T §oBi “ERBREr| A1 AcBIDERIREY
measuring meanse LOLoHRAHH! BmpbREntkroUhil! QgP;yLQagu " 83hpkagdagyal ues of

each of said electric conponenht's sinfil Taneou n Vi ng ﬁéans for

removing sai dpl ur abispiing! Gieiis” Fort OBBEALYLAGT T P Tuphin B NGLANd

measuring position on ef'r I nsulation resistance val ues have 15 been -
neasured. 8. efefRihed1SUbShpOheRtsY ©5 REr Sharddsy | bed Wneasuefiekence to -
Figure 1 of the acconpanying draw ngs. 9. An apparatus substantially as °

herei n descri-bpdsitibnr efcsaiidcapparatuse 1 of the acconpanyi ng draw ngs.
charging means for carrying out uninterrupted and
simultaneous charging of said plurality of electrical
components; |
measuring means for measuring the insulation
10 :-resistance values of each of said electrical components
simultaneously; and
removing means for removing .sa:i.d plurality of
electrical components from said charging and measuring
position once their insulation resistance values have

15 been measured.

8. A method substantially as herein described with

reference to Figure 1 of the accompanying drawings.

9. An apparatus substantially as herein described with o/

" reference to Figure 1 of the accompanying drawings.
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