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CURRENT DETECTING RESI STOR AND CAR—BORNE UNI T BACKGROUND OF THE<ﬁ ﬁ?ION
‘Field of the Invention 5 This invention relates to a curre ‘°P3*
detecting resistor and a car-borne-unit suitable for detecting an electric
current flowi ng through a load, or the |like, nounted on a vehicle.
Description of the Related Art 10 A current detecting resistor-is
an el enment causing a voltage drop proportlonal to an electrlc current
flowng though a |egfaek HesreRflicURRYIaTORPAND (Al URAR! (oL fr eakage,
short circuiting,or ot er .acci a turn signal I"anp nounted qQn a car,
for exanple, by converting an 15 electrlc current flow ng-in the turn

signal lanp into a vol tage BACKE6RAQUNDbpFCoRBATNVENTION Ol t age value with a
reference value in a conparator circuit. For example, Japanese Utility
Model Laid- OperEdeidiofithe KnvebRiofA553 (1984) discloses a car flasher

usi-ng: such a -current detecting resistor having one end wel ded to a tern nal
(contAct termlﬁﬂlixﬁﬁY%ﬁﬁl%&téﬂH?ﬁgst§°tﬁecéxﬁémﬁodaﬂEQilngtresmstor
|Mewmmauapmnt
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nanufactwuéuidyémess to ensure h|ghly_accuyate detectlon of.an electric

Description of the Related Art

10 A current detecting resistor'is an element causing a
voltage drop proportional to an electric current flowing '
though a load. It has been used as.means for detecting
breakage, short circuiting,_@f other accidents of a turn
signal lamp mouhted on a car, for ekample, by converting an-

15 electric current-flowing in the turn signal lamp into a
v;ltage value and by comparing the voltage value with a
reference value in a comparator circuit. For example, -
Japanese Utility Model Laid-Open Publication No. 59-98553
(1984) discloses a car flasher using_such a current detecting

=0 résistor having one gnd welded to a terminal (contact
_terminal portion) extending to the exterior of a unit, an
intermedigte point welded to.a yoke of a relay and the
opposite end connected to.a_printéd wiring board. Current
detecting resistors must satisfﬁ'some conditions, namely,

25 having a small temperature coéffiéient for example, to
minimize errors in resistance value during the manufacturlng

process to ensure hlghly accurate detection of an electric



current, promsing a voltage drop as large as 0.1 V, for exanple, to
mnimze adverse affection to the |oad and spontaneous heating, using a
material readily welded to ensure easy connection of the resistor to a
circuit board 5 packagi ng el ectric elenments, and an additi onal
condition, nanely, that the current detecting resistor itself be economc
when incorporated.into a car-borne upit for which a serious cost reduction
i s requested. However, current detecting resistors have conventionally 10

been avai | ghirgens,i pdepeidanyf Par ore,,current detectin

resistors, such as those discl ose%lptbayg%ra%%%sgesedﬂ??ya% et Vai (;g en
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di sadvant ages, ,such as the need for a manufacturing pfoce

bohd it to BOREARERNS PsatlnebomsingIammﬁﬂuﬂiaxngégaylfx&g¥gga|¥06Xtending
froma unién g Iigbilitﬁ of causing errors in resistance val ue dependi ng on
t he” viel ded” STt is T2 PKe CRBBECEdPN ofi wheualdsi stradiong [EEREEL £ VEoRBLL S

namels, tesgdRal$ngC terginal portions) and current detecting
resistors%san ggiﬂégﬁmggg%l%fegbmentﬁhéa@drﬁ@nﬁddﬂninﬂamJddﬁdf%iwnprepared

as an i ndepgig! €Rat. ¢ D, SUWRARY OF THE I NVENTION It is
t her ef ore an dﬁ?éct of tﬁEJgﬁggﬁﬁyoﬂe §ChiBgi desistor itmelfrbe detecting

resi stor asubrombe -wReNei HObEpsPREALN a_current detecting resistor,
whi ch dosnot need the step ofpmeﬁggﬁgiﬂgg Fe§P§FEPrFG anddntfen whekeh nal -

portion, "S@EMQUS cest reduction is requested.

However, current detecting resistors have conventionally

10 been available as ;ndependent parts. Therefore, current

detegting resistors, such as those diéclosed'by Japanese
Utility Model Laid-Open Publication No. 59-98553 (1984), for
example, involye various disadvantages, such as the need for
- @ manufacturing process to weld and bond it to a terminal
15 (gontact terminal portion) externally extending from a unit,
a liab%lity of causing errors in resistance value depending .
on the welded statug, the need for individually managing
respectiye parts, namely, terminals (contact terminal
portions) and current detecting resistogs,.and a high cost of

20.' the current-dgtecting resistor prepared as an independent

part.

OBJECTS AND SUMMARY OF THE INVENTION

It is therefore an object of the invention to provide a
25 current detgcting resistor and a car-borne unit éontaining a -
current detecting resistor, which do not need the step of

welding the resistor to a contact terminal portion, remove

-



errors in resistance val ue caused by wel ding, and alleviate management of
parts. According to the invention, there is provided a current detecting
resistor integrally incorporating a contact 5 termnal portion to be
connected to another termnal and a resistor portion causing a voltage Qrop
proportional to a current flowi ng through said contact term nal portion.
The contact term.nal portion may be configured as a flat male termnal. 10
Both the contact term nal portion ahd. the resistor portion may be
configured flat. Fixing means may be formed at |east between the cont act
termnal pRFEPERA ARAFEAESEABESt YR1per cRwS edo biyasidlidiate, fand uaklefritbe -
current detecting resistor onto a circuit 15 boar d. The.coﬂtact t er m nal
portion aﬂﬂa?%%e$E§E59 rpﬁBEPFon may be nmade of a copper-nickel alloy.

i ' ' - ' urther provided a car-borne unit
N L B e P L B
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the @nt acleswia DapopeLshobo bECCHALEERA! EbMaRBNRY Wk feI NG, SaPosed Lo

the 25 exterior,of the unit and connected to a conductive f7a | oad

mount ed omesistqrqmdraiémomaﬁﬂiﬁ@ealvagtgggnarbgtb@@ﬁayiﬂdﬁéltégaéesistor
portion. : _

current flowing through said contact terminal portion. _
The contadt terminal-portion may be configured as a flat
male terminal.

10 : Both the contaqt terminal portion and the resistor
portion may be coﬁfiéured flat. .
| Fixing means may be formed at least between the contact
terminal portion and'tﬁe resistor porfion.to facilitate

' fixture of the current detecting resistor onto a circuit

15  beard.

The dqntact terminal portion and the resistor portion
may be made 6f-a copper-nickel alloy.

Accordiﬁé to the invention, there is further provided a
car-borne unit comprising a cﬁrrent.detecting resistor

20 integrally incorporéting a contact terminal portion to be
connected to another terminal and a resistor.portion causing
a voltage drop proportional tb.a'currenﬁ flowing through the
contact terminal portion,

the contact terminal portion being exposed to the

25 exterior of the unit aﬁd qonneéted ﬁo.a conductive path of a

load mounted on a car, and a flow in the load ?eing

. introduced into the resistor portion.



4 Thé car-borne unit may contain an electric el ement connected to opposite
ends of the resistor portion to execute an electrical processing
responsive to a voltage drop across the opposite ends of the resistor
portion. 5 The car-borne unit nmay be a flasher unit connected to a
turn signal lanmp to control the flashing action of the turn signal lanp in
response to a voltage drop across opposite ends of the resistor portion. 10
BRI EF DESCRI PTION OF THE DRAWNGS Fidhc 1A is a ?Idﬁ e!evat;pn ofFa cu;EePg
detecting resis ording to.an _enbodi nent of the invention; Fig.

an exploged vie%ﬁ%fgégfﬁggﬂgqufgiﬂégrSGHQﬁHQJQHN§Lﬁ9§§$ﬁ efeemertng

resistor; d&nn [ A, P\ of the flash nj t.5hown in Fig.

1B before & cage s ﬁguﬁPgﬁélhggenég P§'§ﬂ§g£§%ﬁ%£ﬁﬁ!ﬂﬂf °Trﬁ9f?§§ﬁuﬁﬁ|t,

taken froranheletteceadNpebeks8ingr PWsBohl 15ed + 24 w)é'lQ:atqéeC 4&%91 f L 485 s

el evation of the flash unit after"the 20  case i's nmounted TT0Mm _

di recti on tietdppasibe thds &E9theBreandtbiripotiidnan el ectric circuit

diagram of the flash unit shown in Fig. 1 connected in an electrical

condubtion pat Hfhe cartborsegunit|map. b85aDEIakhER RESERIBHAN R T a

PREFERRED EMBODI MENTS Fi gs. 1A through 2C show a current detecting resistor

2 turn signal lamp to control the flashing action of the turn
signal lamp in response to a voltage drop across opposite

ends of the resistor portion.
10 - BRIEF DESCRIPTION OF THE_DRAWiNGS
Fig. 1A is a side elevation of a current detecting
résistor.according to an embodiment of the invention;
Fig. 1B is an explodéd view of a flash unit
incorporating the current detecting resistor;
15 . Fig. 2A is a top view of the flash unit shown in Fig. 1B
before a case is mounted;
Fig. éB is a side elevation of the flash unit,'taken
froﬁ the direction of the arrow G in Fig. 2a;
-Fig. 2C is a side elevatibnlof the flash unit after the
20 case is mounted from the direction of the arrow H in Fig. 2B;
and |
Fig. 3 is an electric circuit diagram of the flash unit
shown in Fig. 1 connected in an electrical conduction path of
a turn signal lamp.

25 .
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figs. 1A through ZC-show'a current detecting resistor 2



5 and a flash unit 1 containing the current detecting resistor 2. Fig. 3 is
2n exenpl ary electrical circuit diagrah1of a car including the flash unit 1
and a turn signal lanp 8. The flash unit 1 is a unit for controlling the
flashing action of 5 the turn signal lanmp 8 explained later, and
incorporates the current detecting resistor 2 for converting the value of a
current flowwng in the turn signg£ lanp 8 into a voltage value. As shown in
Fig. 1A, the current detecting reSistor 2 is 10 ~an integral body
including a contact termnal portion 21 for electrical cont act w th an

ot her ter@fchi2 Bash YREE st oropbaining 2ehentubreats e Rt gre <t Opor
proportional to a gyrrent flowi ng through the contact terminal’ portion -21.
The ot her 'errﬁolrﬂa‘l > ment 3D neke Y ehgcheigapl adreudspiddagrans of 4 not

. 2 h pot -shown) wired froma d.c. supply
R N T e
e iatsgbl gy i ' re _ . ,
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term nal partient detmutime fasi ¥ POFSE Borve ARENAL thie a4 her ogff‘%so the

resistor portion 22 for fixing the current detecting“resistof to

circuit bourgedt fiieving riemtthiettantd ngigesl sanp 28 yhthen b@gkg S out put
portions 25,6 26 at opposite ends of the resistor '‘portion 22 to I'rver to
an el ect rVe@lueenent 5 a

As shown in Fig. 1A, the current detecting resistor 2 is
10 an.integral_body including é contact terminal portion 21 for
eleétrical contact with_an other terminal, and a resistor
portion 22 which causes a voltage dfop proportional to a
current flowing through the Eontact terminal portion 21. fhe
other terminal, mentioned ébove, may be a plug receptacle
15 {not shown) caulked to an end of a harness (not shown) wired
from a d.c. supply 10 shown in Fig. 3. The contact portion
21 is-configured as a flat male terminal suitable for
engagement with the plug receptacle for electrical connection
therewith. Namely, both the contact terminal portion 21 and
20 the resistor portion 22 h;vé configurations of flat plaﬁes.
The current detecting resistor 2 includes fixture
portions 23, 24 between the coﬁtact terminal portion 21 and
the resistor portion 22 and at the other end of the resistor
portion 22 for fixing the current detecting resistor to a
25 circuit board 3,' The current detecting resistor 2 further
includes output portions 25, 26 at opposite ends of the

. resistor portion 22 to deliver to an electric element § a Et



6 signal indicating a voltage drop in the resistor portion 22.

Additionally, the current detecting resistor 2 includes a'pair of
projections 27, 28 at roots of the contact termnal portion 21 to caulk it
to a base 41 which is conbined with a 5 case 42 to forma housing of the
flash unit 1. The current detecting resistor 2 is nade by pressing a
copper-nickel (Cu-Ni) alloy plate., That is, both the contact term nal
portion 21 and the resistor portié% 22 are nade of the copper-nickel alloy.

The t enpe f: TG g Of - Di Loy can be
decr easedg?gﬂ%goq%géf%a?elgﬁ& vlotelsr%gje?oc?rro x%ﬁ%ﬁgb‘?/g%%f ggfi éﬁ??ﬁgn ,22 :

conposi t i AddL8tbnadlynJ thePRRIrr &HtC Rl & R} hed s £LEHENS SinMeYl gxg' ai ned
is a flash unit 1 incorporating the current detecting resistor S. he fl ash
unit 1 hapaarlbf prgdeetdlons 20%- 28 novts &6 SHOWohPaEtOte2Rinal
containing a.circuit board 3, an electric elenment 5 packaged on the circuit
~ boar d* 3 ap@rthenr 8di-toocapdik iidn te2 aobase Lurwleith dis ecombynedswithr a2
mﬁth%n t he housing defined %y t he base 41 and the case 42, and having the
contAct teRREnAE EBrFPGW 2o nousingo S & e firash wwitecting resistor 2 and

ot her cont act rm_nal rtjons 7 extending externally of the housing.
Simlarly to tjﬁgecs}'ffﬁg?‘ gﬁ?ﬁeﬁ g 8iSds oor % khdnade rRYitPEessingng

ur table ToRPERoaRakat (CAMT i1ty Bydte. | Hral M S heBh I kaq' Fontadtend
homn | n B s A e R S R T e R ESE Slna

the copper-nickel alloy. The temperature coefficient of the

10 copper-nickel alloy can be deb;eased to 100 (épm/deg) or
less, for ekample, by adjusting the composition ratio among
copper, nickel and other elements.

Next explained is a flash unit 1 incorporating the

current detecting resistor 2. The flash uﬂit 1 has a

15 generally box-shaped unit, as shown in Fig. 2c, containing.a
circuit board 3, an .electric element 5 packaged on the
circuit board 3 and the reéistor‘popﬁion 22 of the current
detecting resistor 2 within the housing defined by the base
41 and the case 42, and having the contact terminal portion

20 21 of the current detecting resistof 2 and other contact
terminal portiohs 6, 7 extending externallf of the housing.
Similarly to the contact terminal portion él of the current
detecting resistor 2, the contact terminals 6, 7 are flat-
shaped male Eerminals suitable for engagement with the plug

25 receptacles caulked to and end of a harnéSs (not shown) wired
from a turn signal switch 9, for example,.shdwn in Fig. 3,

_and an end of a harness (not shown) wired from fhe ground

-
'



7 connection of a car for electrical connection therewith. Expl ai ned bel ow

in detail is the construction of the flash unit 1 containing the circuit
board 3, "electric element 5 and resistor portion 22. The circuit board 3
has a 5 predet er mi ned conductive pattern made of a copper foil on the

| ower surface of an insulating substrate. The current detecting resistor 2
Is fixed to the circuit board 3 by inserting the fixture portions 23, 24
and out put portions 25, 26 downwafd through the circuit board 3 and by
bendi ng t hezdnndcetomos£i #nsa3fo el BclLE Y ghown by arrows A B, C
and Din Fig. 1A under the.circult boa?gkisg£ §§ﬁ3§c§}?nC§5§EFWG#§H53, 54,

etc. as electri Expbnemed Below pacdesl odst PReUP “of e
circuit board 3, an integrated circuit 51, etc_ea39§%82PF%§%§|§ﬁ%n £ are 15

packaged orfdafhl Bt shrgertaiingietive r it tuboabea Bd andel BeY ake MRhed to
t he conducti ve pattern of the circuit board 3 together with the fixture
port i-ohs 23 3 ’Zd-eﬁﬁfloiﬁ%tp‘iﬁﬁ#qrb@ 25, Tleé oirchwbt chissedt 3dahechi ng

the ourrenPrsfet¥rplied Mhndle it babkomn quarke 6ran cappaer Fotnsof ahd 7
,nto Mol es 1 shunled QTS A e dace A Ll cauKing Lne prolections
S e profecring pRLSRIRT do ML o0 T oH e Reake R Rl
Fﬁ(rat ibggz gi.l.aaértinghahﬁi:i'ﬁwmﬂ@g&ﬁ&ﬁc@i g2 tath§eoueil.§u nlt:osrj:zs.oggxgg,to
: 26 downward through the circuit board 3 and by bending the

1§5 fixtﬁ;e portions 23, 24 ip diiections shown -by arrows A, B, C
.and,D in Fig. 1A under the circuit board.3.ﬂ- -
: A relay 52, capacitors 53, 54, etc. as electric elements
S_are packaged on the upper surface of the circuit board 3,
; an’ihtegrated circuit-Sl,'qtc. as electric elements are
15  packaged on the back surface of the circuit board 3, and they
are welded to the conductive pattern of the circuit béard 3
toqgther with the fixture portions 23, 24 and output portions
25{_26'of the current detecting resistor 2. Aftef welding,
by plugging the contact terminal portion 21 of the current
20 détécting resistor 2 and other terminal portiéns 6 and 7 ihto
holes }not shown) formed in the base 41, then.caulking the
projections 27 and 28 of the contact terminal portion 21 of
the current detecting resistor 2 in directions shown by
arr?ws E and F in Fig. 1a, én@ caulking similar projéctions
25 _ (not shown) of the other contact terminal portions 6 and 7,

the circuit board 3 packaging these elements is fixed to the
base 41. ]



8 Next explained is the integrated circuit 51. The integrated circuit 51
is used exclusively for controlling the flashing action of the turn signal

| anp 8, and generally includes a conparator. circuit portion 511 and an
oscillating 5 circuit portion 512. More specifically, the conparator
circuit portion 511 is supplied with a voltage value entering fromthe
resistor portion 22 of the current detecting resistor through its output
portions 25, 26, and conpares it wgth a reference value to detect any

acci dental breakage or 10 short-circuiting of the turn signal |anp 8 and
to deliver a coNe&tpespladnsdgdsl the tinteyprEtdditeimrwit cdit pohki on 512.
The oscillatingrcircuit 512 has a breakage responsive function for

i ncr easi ng*RREIFREEHAI FdTEPdte Sdf lshased: exalgmiivelyntier upontretdipy thea
br eakage d i ignal fromthe 15 . t ircuit tion 511,
short -oi r e PEEBAE IR, fc Ehen HHER Gdaieds JARR 1 GOdIAShRRRLY0l the
flashing peripdyQf Lhe ianal | 8 tq.limt th d.t t
the: conducrisRiags ENEohlatatol" 8 cclIR Bl iod s and Aincos0i LiAERng

horts ci r caH ' ' T & " amal [ vy & a (t_function for
S 5Circed fodetepbeionl 892l '%ﬁ%g sPed§f§d§¥i%q¢¥ﬁ%ﬁé§ﬁ%%§ag?rtLe

flashing the turn signal lanmp 8 en It recelves

contact teritealtppotton65up0ons! BapbIERAESWARY aSWd 1119 O to
the right or left direction. The th??d start functhﬁ?ﬁi?&gi expﬁ%?%gggin

great er defzom theeresistbat pagtioncaRt offortheorurent Aetddrcipwes a
dividi.ng circuit (not shown) for dividing thée output potential ©°Of the d.c.
source 10 IfSEstes| theaughuwhts output portions 25, 26, and compares it

with a reference value to dgﬁect any accidental breakage or
10 . short-circuiting of the turn signal lamp 8 and t6 deliver a
corresponding signal to the oscillating circuit portion 512.
The oscillating circuit 512 has a breakage responsive
function for increasing the.flashing cycle of the turn signal
lamp 8 upon receipt of a breakage detection signal from the
15 comparator circuit portion 511} a short-circuit responsive
function for decreasing the ON duty ratio of the flashing
pgrio@ of the turn.signal lamp 8 to limit the power and to
prevent the conductive path to the turn signal switch 9 from
burning out when a short-circuit detectién signal is
20 ~ received, and a start function for flashing the turn signal
lamp 8 when it receives the potential of the contact terminal
portion 6 upon the turn signal switch 9 béing operated to thé
right or left direction. The third start fuﬁction is next
explained in greater detail. The_osciliating circuit portion
25 512 includes a dividing circuit (not shown) for dividing the
output potential of the d.c. source 10 by a resistance when

the contact terminal portionh 6 is electrically floating so



the contact termnal portion 6 is electrically floating so 9 that the
oscillating circuit portion 512 outputs no breakage signal when the
potential at the contact termnal portion 6 is the divisional potential
fromthe dividing circuit, but outputs a breakage signal when the potenti al
at the contact 5 terminal portion 6 substantially restores the ground
potential or the power supply poten%ial upon the turn signal switch 9 being
operated to the right or left direction. Connected to the output portion of
the oscillating circuit portion 512 is a coil 521 of the relay 52 which is

10 exci tBatbghenpscilladingpelizenituipasit forpms 1hewsehts ahb "Brebkaye!
portion 512 for_ its respective functions to connect or disconpect the
contact 52319%Ab WBRRathespotentind mél HheTdntaamtantethdD poetionns

signal swfch 3 vi,a the contact termnal portion 6 of the flasher unit 1.
The turn stynifte181visignal, peteatiale faom fhentdivisling eitcatbedbtit a

ont act o 4HRAER BaSFSAKREST PIERET WRER Ehe) nRGREIAIIGY el Gontact. 92
oA st ot omiLatbortdsy SRBLcRRe AT A RN A Bl [
of the above explarneh SoboRPHeR SUPPEY, bREemiis, SR i Fhatalrn
b o, e SRS Co el S (R R o 29
Connected to the output portion of the oscillating
circuit portion 512 is a coii 521 of the relay 52 which is
10 excitgd by intermittent pulses output from the oscillating
circuit portion 512 for its feépective functions to connécfu
. or disconnect the contaqt 532. The contact“522 of the relay
52" is connected to the turn signal sﬁitch 9 via the contact |
terminal portion 6 of the flasher unit 1. The turn signal
15 syitch 9 is a lever-operated swifch atfached to a steering
column at the driver's seat of a car, and includes a movable
contact 91 connected to the flasher unit.l, a riéhf-side
fixed contact 92 conﬁected to a right-side lamp 81 6f fhe
turn signal lamp 8 for right-turn indication; and ;:iéft;side
20 fixed contact 93 connected to ‘the left-side lamp 82 for left-.
~ turn indication. |
Next explained are operationé of the above-explained
. embodiment with reference to fig. 3. When the turn signal
swi;cp 9 is clicked to the right-turn direétion, for example,
25 the movable contact 91 is connected to the right-side fixed
contact 92. Since the potential of the contact terminal
. portiop 6 is changed to the ground potential imﬁedigfelyfupon'

B LY

TP L L S



contact 92. Since the potential of the contact termnal portion 6 is
changed to the ground potential imrediately upon 10 the turn signal
switch 9 being operated, the oscillating circuit portion 512 of the )
integrated circuit 51 begins supplying an intermttent signal to the relay
52. In receipt of the intermttent signal, the relay 52 opens and shuts the
5 contact 522. \Wen the contact is opened, the potential of the contact
term nal portion 6 becones the gr&@hd potential approximately, and the

oscillating circuit porp#on 512 therefore continues to output the
intermtt YIS 1P aheSHitely $Deimgopesated, whbe oiseitllatisignal

switch 9 i ; e the right-turn direction, for exanple, the
ri ght- si g.rljchr.% E?%foﬁ%e'ﬁeg%r Fsﬁ'lb%a*nﬁ:%%aﬁeﬂl G3REY1ftn Slebegids to the
intermtt [ IS S : Ll]{ating, circuit rtign 512. Al so
when t he ?E?r?iglqg .aldrgwi tchg@%éﬁi%ii#i oé?hghFeFFEFMr ﬁgdi r && LGSR
exanpl-e, blfethel intedenilttrghtl 3 2 nesignal la 8,simlarly
fl grsrﬁes in rgsporjfse to the itn%elfgnr%%'e%h%rg%%#&f?%mgPﬁ%sogg I Isgflitﬁg t&er cuit

port Bon 5¢2ntEcpl 822t.i oWhen e CURIGRSY af d Réd! hepgi ' nognhe or
nore of right-side | anps 81 is broken when ?ﬂ%eturh ggg bggkéﬁggﬁsﬁﬁ?ch 9

i s cli ckefheoconsacityitieaminaldipeattiom. 6 Addenad the gkaﬁgangoeuhm% for
the right-side lanp 81 flows in the resistor portion 22 of the current
det ect i ng2PRE¥PELBAtele R5id Ade \adaid ladriosy ¢iwcwpbposoreiendsiaf the

resi stor rtian_becones snaller- than the breakage reference
PREEE 20-2°E 8RR ntTS to output the inteé&ittent signal to the

relay 52. As a result, when the turn signal switch 9 is

10 clicked tO-tPe right-turn airection, for example, the right-
side lamp 81 of the turn signal lamp 8 flashes in response to
the intermittent signal iséued from the oscillating circuit
portion 512. Also when the turn signal switch 9 is clicked
to the left-turn direction, for example, the left-side lamp

15 82. of the turn signal lamp 8 ;imilarly flashes in response to
the intermittent signal from the'oscillating circuit portién
512.

Explanation is made on operations of the circuit when

one or more of right~side lamps 81 is broken when the turn

20 signal switch 9 is clicked to the right-turn direction.
Although.the flashing current for the iight—side lamp 81
flows in the'fesistor portion éz of the current detecting
resistor, thg voltage value across the opposite ends of the
resistor portion becoﬁes smaller than the bréakage reference

25  value due to the disconnection in the right lamp 81, and the
comparator circuit portion 511 issues a breakage detection

. signal to the oscillating circuit ‘portion 512. ‘Then, the

. ~ 3



25 val-ue due to the disconnection in the right lanp 81, and the
conparator circuit portion 511 issues a breakage detection signal to the
oscillating circuit portion 512. Then, the conparator circuit portion
511 is activated for its breakage responsive function, and changes the
intermttent cycle of the signal to the relay 52 to speed up the flashing
cycle of the turn signal lanp 8. Thus, a crew of the car is infornmed 5

of the breakage, or at |east the abnornmal condition, in the right-side |anp

81. Also when any breakage, occurs in the left-side lanp 82, the circuit _
operatesiq?qﬁﬁﬁggﬁﬁi%+F UthePRBREORaAhdr 1snagtivaped fod dits dpeeakiagms of

th ' ' . d ' t h th i ght - si de | 81 is
Shore. oi r G TRERAYE Hlact iy R FRaRkd, toey dRsG i taRRF @Y TR OF

i ght -t j des. t ] h rr.ent, fl hn _the resistor
Dot on o3 iharqndll | 66 ScRESEe1 &y THE e BOEBE WD knb, Btiakind G € ( e

opposite emis-wfrr heigesl slafpl§. —rRAE! T ANc22DBRORRS LALIYTs Ui, s
short-circuit reference value. Thus, the conparator circuit poﬁt!on qﬂ

i ssuéd a sifortheibmeakagie; eot it begsel the kbacemal! bahtitio,CUid d3tion
512. Then, the conparator circuit portion 511 is activated for its

short - ci r @digh starp f@hct i Abso awbeROany bbeaaReget becuriserim tdNt cycle
of the signal to the relay 52 to decrease the ON duty ratio of the flashing
period of 1H9e St 82 anthe ¢hrewibroperatest inhsubswantdad Ly estant

t he conducgtive-path to the turn signal switch 9 fromburning out. At the
sane,tine%%ﬁ%ad%HQﬁﬁt infornms the crew of the

Nex; explained are operations of the circuit when the
10 conductive path to the right-side lamp 81 is sﬁort—circuited
upon the turn signal switch 9 being clicked to the right-turn
- side. In this case, a much more current flows in thé
resistor portion 22 than in the ordinary condition, and the
voltage value across the opposite ends of the resistor
15 portion 22 becomes larger than the short-circuit reference
value. Thus, the comparator circuit portion 511 issued a
short-circuit detection signal to the oscillating circuit
portion 512. Then, the comparator circuit portion 511 is
activated for its short-circuit responsive function, and
20 changes the intermitteﬁt'cycle of the signal to the relay 52
to decrease the ON duty rétio.of the flashing period of the
turn signal lamp 8 in order to limit the power and prevent
the conductiye path to the turn signal switch 9 from burning
out. At the same time, the circuit informs the crew of the
25 car of the short-circuit or; at least, the abnormal _
‘condition. RAlso when the conductive path to the left-side

. lamp 82 is short-circuit§d, the circuit operates in



25 ‘Car of the short-circuit or, at |least, the abnormal condition. Also

when the conductive path to the left-side lanp 82 is short-circuited, the
circuit operates in 12 substantially the same nmanner. The enbodi nent has

been expl ained as using the contact termnal portion 21 of the current
detecting resistor 2 configured as a flat male termnal, shaping the
contact 5 termnal portion 21 and the resistor portion 22 as flat plates
on a common plane, using the fixtl2e portion 23 at | east between the

contact term nal_llaaforti'on 21 and the resistor portion 22 to fix the current
detecting reRIETYICRLLY (HRe c$3meimamaard 3, and nmaking the contact

termnal 10 i .and the resistor portion 22 of a capper-nicke
al l oy. However, %3%ﬁhéﬁ%ﬂeéanﬁﬁi?ﬁFFe§¥E dtned nag weingditheedtontact
appropri at ¢ley-maiddio t4 pLrit_and,scope, of the invention

provi ded that it ir_ltLgéogra y %fn%f%z%%éb%’fﬁr?%g deFRcking eFRSASLOF0R i on 21
for-etectrcoufiQItRLtddm 18 at oy 0k n m nal and the resistor
portion 22 for causing a vol tageﬁ_mdlﬁé(;p_ ]‘GS%%%%’I \?éeh#éi{?%e 8r FEREAC W ng in
t he cént actereimalalpoumyriicro 12 andheh&aF e P03 | tahbningcthe current
detecting resistor .2 may be any unit, other t eJ#é#Eﬁ??ag%eéguﬁﬁﬁﬁ such 20
as power WPAESESUGIE 2 wOmMmOrS gHfane)i tus ARy AFHR IR poEE BR' 2§X5E\f}ﬁi ng
or contracting an antenna, |anp breakage detecting unit’ ané So on. en it
is used as sag thefdokhenicontiaes dieminalnpodteiarddl gan@dehe flow the

current ergsistor.portion 22 to fix the égrrent detecting resistor 2
to the circuit board 3, and making the contact terminal
10 portion 21 and the resigtor portion 22 of a copper-nickel
élloy. However, the current detecting resistor 2 may be
modified appropriately without departing the spirit and scope
of the invention provided that it integrally includes both
the contact terminal portion 2i for electrical connection

15 _ with an external terminal and the resistor portion 22 for

causing a voltage drop responsive to the current flowing in

the contact terminal portion 21.
The car-porne unit containing the current detecting
resistor 2 may be any unit, other than the flasher unit, such
20 as power window unit, power seat unit, antenna control unit
for extending or contracting an antenna, lamp breakage
detecting unit, and so on. When it is used as a power window
unit, the ci;cuit may be configured to flow the current of a'
power window motor into the current detecting resistor 2 so
25 that ény accident, such as jémming a substance at the window,
be known by detecting a lock current. If it is used as a

_ power seat unit, then the circuit may be configured to flow



ﬁOMBr‘MﬁHdOM/nDtOF into the current detecting resistor 2 so 25 t hat any
acci dent, such as janm ng a substance at the w ndow, be known by detecting
a lock current. If it is used as a power seat unit, then the circuit nmay be

configured to flow 13 the current of a power seat notor so that the
maxi mum control | abl e position of a seat be known by detecting a | ock
current, or a ripple current, flow pg in the power seat notor. 5 As

descri bed above, according to the invention, since the current detecting
resistor i prallYehclgdes contact termnal portion for electrica
connection W th ano?%gr$?e§nf.éggraﬁﬁa hBOFRE; §Pofkhasr then Magimmusi ng a
vol t age dr @ordriordh Pdabos Pr rre | Qw t hr ough t he 10 cont act
terminal portion, the rr;éluf ac%{b}r?iﬁg %r%%%ésgﬁeg'agwﬂogysB@ﬁep&l%ladilrﬁgﬂand
joi'ning theuwsrEst derani Rihp PO & PRed I $1.0 ortion, and, due to
no wel ding portion which is ?ikely to chuggggéggrghi%hgegngénég | ue of
t heresi st ®tedr.ti-on; “'vari ance anong products in resistance value in the 15
resishor portion can be reduced.” Additionally, because both the contact
term Ral portioftSafEsG¥dhediahaie paEcedard g tocon@oiavedti BHO §%§E@9'e

|

e R T NS
et PSR i Sl S L T s ehera o
vehi-cl es. another termina; and the resistor portion for causing a
.voltage drop proportional to the current flowing throughlthe
10 contact terminal portion, tpe manufactufing process needs not
step for welding and joihiné the contact terﬁinal portion and
‘the resistor portion, and, due to no welding portion which is
likely to cause errors in resistance value of the fesistor
portion, variance among products in resistance value in the
15 resistor portion can be reduced.- Additionally, because both
the contact terminai portion and the resistor portion are
incorporated into a single body, management on parts is
alleviated, and these factors contribute to a cost reduction.
When the cpntact terminal portion of the current
20 detecting resistor has the form of a flat male terminal, it
fits the terminal of a flasher unit in accordance with a
standard in the field of vehicles.
When the contact terminal portion and'the resistor
portion of the current detecting resistor are flat plates
25 extending on a common plane, the current detecting resistor
can be stamped using a simple-shaped die.

When the current detecting resistor has at least one



When the contact terninal portion and the r esi st or portion of the current

' ' ' n plane, the
detecting resistor are flat plates 25 extending on a como .
current detecting resistor can be stanped using a sinple-shaped die. Wen
the current detecting resistor has .at | east one 14 fixture portion

' [ [ tion to fix the
between the contact termnal portion and the resistor por _ _
resistor to a circuit board, the cggrent detecting resistor can be readily
fixed to the circuit board. 5 When the current detecting resistor

integrally_including the contact termnal portion and the re§istor portion
gf tﬂe cu?FéﬁFuﬁﬁtBSFF&S“LEﬁﬁyFGﬂ thenggntaicta teapyderalnipket ion | ayd, the

l.cient .of the_resistor portion can be decreases as
ﬁgg?rkZE)F;Pes%’g?{:z’légbﬁﬁglt’f}p&r?déw She| €§§,1Sft|@rr fﬁ a Qi;«fqmlha_,?oﬁm;i?,:ozt\z:l | ed
I f henoge ' Leh t cesistance,val ue fluctuates w [
ﬁ;;ttof gn ek?ggﬁa?QFég%gﬁgtgg%ggﬁgruﬁﬁpkgﬁyrFGQ%%ﬁﬂﬁl%%ﬁiQ&H%h%g to the

circuit basigbwit obdgEqel enents is made easi er. Mreover, corrosion of the
contact terminal.portion can be prevented wi thout the 15 need for

arti%ul ar surfifivent that cepteaticagéet g B8 i5ebralinlielr14H 1,6 [0&
Ferninal can be mai-ntained for a | ong tlgE. The car-bbr e unﬂf é%%ﬁ;g}%% to

t he invemﬁhﬁ1qqn#m@bstenminmlrportﬂohesh&nghéegggggﬁokn?@gfyéd/Aéu%ﬁ@ing
both the 20 contact term nal portion for electrical cOnnection to

anot her t&Hﬁ#ﬁﬂteﬁﬁF?¢E¢$@s¥%§b§t@bri$omaderotaasbbgpéf%ﬂﬂdkﬁi(HIIby,

the temperature coefficient'of.the resistor portion can be
decreases as remarkably small as 100 (ppm/deg) or less, for
10 ekample, gnd so-called drift phenomenon, in'which the
resistancé value fluctuates ﬁith its own heat or an external
temperature, is unlikely to occur,-and welding to the circuit
board or -other elements ié made easier. Moreover, corrosion
of the contact terminal por;ion can be prevented without the
15 ° need for particular surface treatment thereof, and the
reiiability required for a terminal can be maintained for a
long time.
The car-borne un;t accbrding to the invention includes
the curreﬁtldetecting'reSiS£or integrally incLuding both the
20 contact terminal portion for electrical connection to another
‘ terminal and the resistor portion for causing a voltage drop
propbftional to the current flowing through the contact
terminal porgion, and ihtroduées a part of the contact
terminal portion to the exterior of the unit to connect to
25 the conductive path of a load mounted on the car such that
the current in the load fiows into the resistoq portion.

. Therefore, the unit does'ﬁoh-require welding connection that



proportlonal to the current flow ng through the contact term nal portion,
and introduces a part of the contact terminal portion to the exterior of

the unit to connect to 25 t he conductive path of a | oad nounted on the
car such that the current in the lgad flows into the resistor portion.
Therefore, the unit does not require wel ding connection that 15 is one

of causes of errors in resistance vaglaue of the resistor portion, and hence
alleviates errors in resistance val ué of the resistor portion. That is, the
car-borne unit can_detect the current flowing in a load with a high 5

accuracy,%ﬁu?q%uﬁf|?%¥%§snﬁﬁaﬁ§ﬁﬁﬁ§ in §8§ﬁ§ténceh§a&me afripee uni t .

These factor %ér buéf to a reguct on if t he production cost: When t he

car-bornerLFnJISCé[) Qs e cti NERERedt e(‘f&ﬁﬁéét é&rf’é'soﬁ-ﬂbﬁﬁt%’-m%f t he
Si st Lt t

! eeponat W“@Wwoﬁﬂmf‘%@%hﬁ E&é”ta: SenbBeo C AT SBhe

responsive to a volft rop ac

portion,  eerle ol G168 AErail kebiihd Hhde eBaMolaRge Shangl s gener at ed

at opposite ends of the resistor portio enthe &&

connéct ed alcgurday,n sidinfdclbitatésRanageneheads FQrEQ“%‘ﬁ qﬁ'}xé‘%& {1 asher

unit for .controlling the flashing action"of the tufn signal lanp 1n

response bormesoinidye diupsacfastopgposnhteibude 66 hheelewitiidd FPOrdnen, an
econom c flasher unit with | ess parts can be provided. 20
production. cost.

When the car-borne unit includes electric elements
connected to opposite ends of the resistor portion and
10 contained in the unit to execute proceséing responsive to a
voltage drop.across the opposite ends of the resistor
portion, external noises are uﬁlikely to ride on voltage
signals genefated at opposite ends of the resistor portion.
When the car-borne unit is connected to a turn signal
15 lamp, as a load, to function as a flasher unit for
controlling the flashing action of the turn signal lamp in
response to a voltage drop across opposite ends of the
resistor portion, an econdmic_flasher unit Qith less parts
_cah be provided. |
20 .



16 MHALJJiillﬁﬁﬁill§i_£%_ A current detecting resistor integrally

I ncorporating a contact termnal portion to be connected to anot her

term naI”Hm”m Im:" ortion causing a voltage drop proportional to a
current TNSH mﬂmgaid contact term nal portion. 2. The current
detecting résistot accarding to claim1 wherein said contact term na

portion has the formof a flat nmale termnal. 3. The current detecting
resistor according to claiml1l or 2 whegein said contact term nal portion

and said | stQr rtjon extend flat on a conmon plane. 4. The current
detectinghﬁégiigoFgégbgﬁﬁ. f.to'claimi1, 2 or 3 wherein fixing means is
provi ded at |egs e i d..contact. termnal porijon,and said resistor
porti on. g T%eEES%%\Q%t ra(fg:t g&ﬁ% SR Hbatc%‘f)'éﬁ t BNEPEPAFELIRgG & or 4
wherein saphheaeh! 2elrmisal i | isto L.op_ar de of
a copper-ni gkel. all _oy_.l g’f %iﬂg'g{r& b%rqr%]%m %%ér%&flg% n%nggﬁ%%r ES%{‘&?%
det'ect | ngah8shstes iistordpdlith dn) AR} 1% %Eo%e%%gaktﬁ%aio%ot 0
be connected to another termnal and a Tesistor portioh tauSing a vol tage
drop propartusnehtt d1owd ngurthassugt GeirY dontue Saimli 89Dt ektighi na
portion, said contact term nal portion being exposed to the exterior of

sai d unit2and Zbeneursento detegtduy ines iFitdr dceotdialg noontkdimnia car

and a flow in said l.oad being introduced into said resistor portion.
wherein said contact terminal portion has the form of a flat

male terminal.

3. The current detecting resistor accofding to claim 1 or 2
wherein said contact terminal portion and said resistor
portion extend flat on a common plane.

4;. Tﬁe current detecting resistor according to claim 1, 2
or 3 wherein fixing means is provided at least between said
contact terminal portion and 'said resistor portion.

5. The current detecting resistor aécording to claim 1, 2,
3 o0or 4 whéréin sald contact terminal portion and said
resistor_portion are made of a copper-nickel alloy.

6. -A car-borne unit comprising:

. a current detecting resistor integrally incorporating a
contact terminal portion to be connected ﬁo another terminal
and a resistor ﬁortion cauéing a voltage drop proportionai to

5 a current flowing through. said contact terminal portion,
said'coptact terminal portion being exposed to the
. exterior of said unit and connected to a conductive path of a
load mognted on a car, and a flow in said load being
introduced into said resistor portion.

1. The car-borne unit according to claim 6 wherein said



7. The car-borne unit according to claim®6 wherein said 17 unit
contains an electronic elenent connected to opposite ends of said resistor
portion tﬂm ing responsive to a voltage drop across the
opposite mmﬂllﬂumgmstor. 8. ‘The car-borne unit according to claim®6
or 7 wherefn Sai'd Unif i% a flasher unit connected to a turn signal |anp as

a load to control the flashing actibh of said turn signal |lanp in response
to a voltage drop across the opposite ends 5 of said resistor portion.

unit contains an electronic element connected to opposite

ends of said resistor portion to execute processinél
responsive to a voltage drop across the opposite ends of said
resistor. "

8. The car-borne unit acZording to claim 6 or 7 wherein
said unit is a fla;her unit connected to a turn signal lamp
as a load to control the flashing action of said turn signal

lamp in response to a voltage drop across the opposite ends

5 of said resistor portion.

[



