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054 B. 1 SPECI FI CATl ON A V\attmet ric Transducer This invention relates

to a vvattrretrl c transducer. According.to this invention there is provided a '

cwatymetiric transducer conprising a first, E-shaped 5 coreGB2 o8¢ ®@54;B 1
'I-shaped core secured across the free ends of the arns of the first core; a

bobbi n BRfioRn the mddle armof the first core; an input voltage

coiY.of |w§.tng icWidridydand on the bobbin: .an input current coil of

insul ated wi.re-wound | ongitudi nally about the middle armof the first core;

. a first out phistweitiopfeldtersoh aatmetrs transdénsn d |n two sI ots in ﬁ’a gdcore

the first sidwcedng th'e@mr@an E’éﬁ %P&?w' ‘}pf"aft ggf@:ﬁﬁgfmy%g b8

the fir%t ceasecong - offge o D eec SRR, Yhemi- dvvay
bet ween t ‘L‘?ﬁf’ﬁffﬁ h 5 oPHSuldt .?Jv%uﬁ loh wy%omﬁdamdaadmeofsmmd

out put o Girdt oP¥put OB EHIRLR derEQIoWﬁdeﬂotsmltﬁh decoreitcositipt firstilot heingsecond

~core and fchtbd Eeﬁltrﬂycmhbne&moseemmﬂlmm@fthebatmmybbq%mndam lgﬁ"m'
bet weetO t aestuntily evidwaymbetmalert the mistdiearm emﬂorwem' #m q ‘gts first par

i nvent i oncql@msqdated/wuwmwd\ma!%%t P&'“t‘ Bf:‘ot é}gﬁﬁ ﬁﬁ:%% rgtcogr ?ore _

E-shaped losptadsub ?f'd ey o 55%14 '@fé éﬁl’é 2ir pedRore/Wke &id, t he
arms of t "e 8 ..fl; Gﬂtﬁhradsmaf ltlhae first. °.
ngha rﬁ' &b?g En ms@hlvaﬁdglaa&ad méll?ég.d aﬂu;{iﬁmnttMObUMb::npuan I nplt )

15 C ur r emi:ur?éht J:onl(bf msmw \aiieanlound loaginaiinaity dbowtgie riddla aim of ﬂaﬁfwtco@ﬁém l'ﬁedﬂﬂa arm
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- of the fi pstputdlisdf insuiated direwourallin three s bts‘@:tb'ﬁls%fmb‘i cq If t nd in
three sl otentialy QfN@f@eemt%P'éd'e 'I"fb°f1“i' 35‘ grin ?:vzael y of

' ey {Ja'r 5o mg'ﬂ’f &53 %@ S otllngl am ﬁd&%\‘
gﬁﬂ"%ﬁ‘f S BT L or 'S and  the remal ni ng vvo "Fots bei ng

_the f rg& g"@fm{*
“_sides m %?'czf;'l
1 ocat ed sUbstgas] Jowad@cdma th@hmemranhamz&e dwuginddi&,wrmcmagb dndd ourtenosignatser

-end arns  Qfhichldsuld tifferisighiBitantipmarpindpineiehaselangles. by t he ot her coil " sides of
<20 t.he out putTf@drahsiucéﬂoéthismyaotlomth ed\@oqaaesam itisreestatigplectrerogonetie: deyiog. this 3Le

‘desi gn@8 trea ctﬁgp apgjis 'e e edﬁa'ea‘mf&f af'gs'%n’hase‘\gy }
si gnd f . Ca ;kn it GSL 31 @Kﬁiﬁ. é&a 1‘,1 ?ﬁ& 52] %es@ﬁ i?ﬂngde A
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th tél@rehihﬁil mcané;ﬂuﬁ%uageswreamesm UnSlUXARIHGS BndHende raduRs! MCI ng t he
r eal pgwerrelatfvelahighagbﬂ;uqﬁmgmtﬂgr@lsfronﬁﬁe aitpwtgoils. at power -frequency into 30
.out put si gnal Bhi inventien \nilInbwbgdqscmladg\ewamf@mmwela@fereycb@ ﬂmanwmby

" conmer ci aIW'ychaval I abI e vol t[ret ers naj s..can r
Trther roceRiind i e i e
The po étlonlﬁaﬂ gt cé tBLors & e input curreg
- coi | the Figaby is 59?@#‘1"6@&3 mgauasﬂm@%tmwuma@.ﬁﬁnwaﬁsumwmmd1 hesce |
resul ts | rdudfly use@eddof;vel y hi gh anplitude output signals fromthe out put

coils. = Figures 5and 6 are diagrams iligQratitg epetatioreefithegransducer of Baupe! W3cri bed by
way of @f}p ‘lﬁ @wg'e ?Fgéa\rh@tzqg%ww#m &hﬂeimnﬁWSHgspra?twammbeﬂme"t ofthgirppsdycer s 4
si-de el , gl els1@ggording to thts
i nvention, EE gggu él:c | gﬂ%ngmlgsé?#g %ﬁjf%:::é%?é%zt ﬂgﬁfagé col'ﬁl 1&%@& foftle mBtbrifthe .

transduce rane'ia doB1-Bhapad ctive 2 of the salmledhbtatiah tHeo AHefid suduPsl adioss thefréd ehBSERIC ET
of Fi-gur e the arms of the first core 1 by an epoxy resin adhesive3& plkstigsl matedalibebtin 3lIsarpuateti on the

i 11 ust rast i middie e dfithedirgzoied , myctlms bqhb 3h¢smhen¢thetmmmmut!ﬁ“am !g!lﬂesnﬂsﬂt'w 345 _

durin usé’fF?Ye't‘ redtyr ?J‘l’f “H“ Y5 f"r
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di mensi Ons Tl?efpétgﬁttpb%ls‘é u" %f W@W&@d?ﬂé“e&gopp%mw'k Whuridiigur es

1lto ,5oa o slots in the second core 2, the flrst slot belng located centrally of the free end of the middle arm of 460
"Fi gure 8 ithe firstofeCl) bihd tHe Segbm8iot bbibig locatéd substantiabyemidivay bewterethenllddiearnpénd
- Figures 1 dne ef¥ arffitithe teftahend arxtin Fighrehofithe firstgaredsA second autpusepit 7 identica] tg thest |
" E-shaped o8 'slwqwd q'gf-q mentioped fisstsiot isthegecongcgre 2, anddpp é"d plotin gﬁﬁ °§6P °u
the sa Fﬁd r;tggfre pr@mv bytaeen thy el prang dheser ppLaT engn FtEe
arms ofth 9\@ o Xndaf'deg al;oeg b8 oPSIRTSHiteTnatdiial biver dofesmatBriafy dadl|
bobbi n 3 Ioa»emym edfforl mcm &nﬂﬂaﬂbns%um&leu (& Régister6dTrdeMar6t aldh S~
- bobbin 3 has-muaghetid nialteia B siichas plastjes! tnataﬁbllg?@e, viodd br cbratiid) SHedisé vfguch otfier obre seven
hundred t unatwiasine@@gBagan. bewevet, thadgesdpibe plegiramagnetiq cirguits of thetranedicercoi | 5
consi st G(hg of Refoxting fow to Figure 4, this shows that the input voltage coil 4 having terminals V' and V2is 80
“wound in a plarie perpendicular to that of the input current coil 5 having terminals |'c and |2 to ensure
"a minimum of mutal flux-linkage between these two coils 4 and 5. Coil 4 will in use carry a current |,
.. which is proportional to.the impressed voltage. The MMF of coil 4 will circulate two equal and parallel
fluxes ¢, around the cores 1 and 2, as mdlcated Each flux ¢, will link magnetically with an output coil



i fidle armof the first core 1, the free end of the mddle arm being. -
ot ched to recel ve this coil. The first output coil 6 consisting' of tvventy
dr A - und in 50 (%2503 P54Bthe2
second core 2, the first slot bei ng located centraliy of the free end of :
the nicddlThe asine s t&rfhirlalR&L Tanll 8, Ve eheleoil ARGk RN SBO R Bt §he |h€dt'39rreln9cat ed -~ ,
subst anall 5 a4l carryra thadigurteet yvarbich agbeTbulaF-pheas WitR RBpstd e 1£BRchnaingle of Beorlsef t - hanek:
end |nvqﬁr ledeg e&aﬁ'hetMMbeq:QsItSvvtbcue:ulbtetAﬂweﬁwhtzl:hwtlmutmthboﬂh the dutfibtdilal t 0
chian N&gﬂgrhﬂ SPW ftq'TeF'Qfﬁﬂg thehécantigrase aidipgitn ong Ottheogw@q& spdre 2, and

| | n 3 Nttt qu‘(‘,ﬂ"éﬂ‘e ama et thap “’b‘e'!'weerE he
m ddl tbtgsEg:“ mﬁigﬁﬁﬁﬁa &ﬁpare 5& wﬂf‘%‘:ﬂa'nm: [Ifb wbltg' tt;%ﬁg%elfg uctanlgofOf thet .

first c6i0s gndlthus introduce: phase-defectsm the current—clrcurt but these defacts will be negligible in -
55 Al tvieawty khetshall- owrniss ofttums th tRe eiBCr i bed. -abave..are-of .sofit ferrite materi al

'gr ns of SWG 35 enarrel | ed copper wite i s wound | ongitudinally about the.

ot Hér c 0 rﬁefqumgepwata Eigwes5 andfegisg, the tpesducas i$ designed eonsiers mthlsrthq lipear part ek | 10

| amin °“’ ‘%F'S'r"é g she :gb‘é s*“"&Pe ERPe
.g’ﬁt ﬁr E’}?ﬁéﬁ esU tan %‘f"’f’éﬂ res . ft qg?‘ %m c@gog’th%se Of

el egtrorra;ggtﬁgvbc_m rcu|ts of . the transducer Referrl ng now t.o
4, this shows.that the input. voltagh=éeif 4. haV| ng. term nal.s [ ef®]". and®
[err] is 60 wound in-a plane. perg‘g_g i.cular. to that -of .t.he inpyj, current

. coil 5haV|ngtermnaIs [err]to en *m-ni-mum of - nut al fl ux: nkage
between these two coil's 4°and 5. Coil “4 will -in use carry a current [err]
whi ch Blysr.daﬁgpammaaé,aﬁ@wmvgmaressed voItage “The MM - of “coi'l 4wl .
circulate two equal and paraIIeI fluxes gerr]around ‘the cores 1§nd 2, as
i ndi cat-ed. . Each fux-[err]wil1#4=9a Sredh@ertal |y with an out put.®oil

~ GB 2034 054 B .2 or 7. The c0|I 6.has terminals [err], while-the. c0|I 7
‘haaoterm nal-s[err] coil 5w I &_ﬂIJv%@LQ@Q, y&rent [err]vvhlch n"a)(4)be' 20
out-of - phase wi t h respect to[err]by an-angl e of - ror™='“a electrical-

“degr edsuation ) ~WKA diyes:coi | 5 il || cr rcuI ate to flux [err]whl chowi'll Tink

- with both the output coils.: 6 ag an thus. be.seen.from: Fi gur-e- 2 that .
[err] ‘are aidi'ng:in:.one of-the '-ouft"pu¢ do?slas and 5. .oposing . in the ot her
coil.Coil 5 also circulates a flux
this flux will be small iy

sgure_

E.’rﬂ;ﬂln the-end arnms of :t he core-. 1~ but
' ared: wi'th- [err] -and -sil@ice it does

not link with any other c0| I it has rrb sl'gnl ficance-in the transducing
functionof the transducer.. R ARE contrl huteto. the sel f-i nduct ance of
corl Pubnd t hus i ntroducé phase def\e in the current. ci. recuit, (put tr} se

detzects wi 11, be negli.gi-ble in. view of.: “he smal.l.. nunber. of. turns in the corl
5. 10 and - Referri ng now to Figures 5 and 6 also, the transducer. .is:
designed to work within the |inear kplaht -of = 10:the B-H‘curve & the
magnet#c cr rcuit. Figure 4 'shows the rel atlonshl p° bétween - the flux
corrponé‘rrr'l.h [err] Wthin the planesqgf %Qe two out put . coi'l's 6. and?, [err]are
conbi ned- .vect or.i ally to produce reslﬂ_ ht fluxes, [err] respectl vely. The
ve(gborandl agrams of .t hese. fl. ux -conponents. for- the two .sides are. shown i30
Figure 5: 15 - .= W have .(2) - By Erkgononetric consi der ation (\‘r@ have -

[err] Equ%hllasggrtrgt 4&qua€i§r?s (ﬂ to ﬁ%) mto[(gwa Jver r ] [ err ] [ ert ]

- Real Power P=VI|, cosa .

The transducer could also be used to mdrcate the power—factor cosa srnce from equatron (1 1 ) we
have : . . R : . .

»,



.16 GB'2 034 054 B 3 Kcos EL2 E2 ' o ~(13). VI It b
shoul d be noted that in order to nake the transducer operate in the L 4
vvattnetglc node, [err]nust be in phase with the supply voltage V. Since the
i nptit veltage—toil A I's predominapnt|y jnductive, this coilGhks03heds4uBed Bo
resonance by a series capacrtor and this will be described 'ater wth

refdence to'5 Figure- 8. i

sducer wi |l opergge in
ate reactive

5 It can also be shown theoretical Idps&ga.t_ hg24g,2
the varmetric node, as wel | as bei.ng usad o i-ndi
power - f act or Its:l'-lgu nmust--be nmade to | ag, V by [err]. In practice

this is nginRRss e":rs}it g'&ﬁ l't 5?1'6@"51’ ?Pé'”ﬁ“ﬁsb gg '1"“ st
cannot be cgi .hnataetdﬁ to .Gs 5 15% t %‘rﬂe bl
sone phéseigdefeects, alt hough these ca e na e neg % g| F) using "ang
i nput vol t agdt c:anlalsobe stiolin tiseoktigdily Ith%dtlh@&r@ﬁlﬁﬁceaﬂﬂl operafdTRtHe vérﬁﬁtrﬁ:mGQs erIIgUr €
6 shows 't Hequdtseql to Hldbcareebmt-vmmr-mmbebmmrs [ e1us{ befroadetidilag V ibp a8 e acticdren

oper at i ng 1§/ P inghdinpus voltapepqﬂ]4 qam@';)t b slimifsted; Thg Yagmetric

reaso niig tf??ﬁ&t %{'w eé?tzl haee—%?a smal%?;gls asneceagr zlrre"'3 d;lrégglég%fgt%p 0\4\/0

}?QZE:EI Vi‘5"d?ﬁ o Ct or | A operatlng in the varmetric (17)

' WaRbe: =

Figure 7 illustrates the S+ o5 (R Q. ~descri beg sabove,

~and shows the 20 di rrensr¢g(r?s‘? ﬁerﬁ%c t(ﬁjgstg E?% % eing as fo I4gws:-

°20A-2046rrmBS46nmC-;z _2a49nm25 - b=4.8 mm |
v ¢v¢.zsse@3ar—wa=wvaswm e (thickriesss) =9. 72

- =0. : .
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accurately only 1f the input voltage coil 4 is tuned to 35 resonance so
that the [err] becones i n- phaBectivetviolt\ampBrecO-EKIRELE HO| tage coil 4 qm
becomes -pungl y 35 resistive. Voltage range changing iis effected sinply by '
addi ng series resistance to the mputmgqlgape coil 4 without affecting the
~resodnance setti rfgact@ePomeacmrgeae:eb.ang.Lh.g;'ban_be effected by addi pgyvarious
val'ues of shunt resistance across the teqnmnals [err]of the input current '
coil 5. Figure 8 of the draw Nhgs . shows t he ‘transducer connected for

operation i Righf3e inBtriESHhb b&em)%zél-%e tﬂﬁid%&rdeﬁ!ﬁbém&e, W!%wﬂﬁ@' y of 230
Vol t s 28: Glimadsidn® tHeeof, &ase dimbisiis bélkg ds rbRWeECct ed in series in the 40 Igg,ut
vol tage coil A42Dg6ammari abl e resistor R8 variabl e between 6.86 kohns an

'114. 36 kohmsg—ér‘r@mmlduct ance‘[err] of 2.6 H and a capacitor [err]. For
changr ng the Fgg't;‘ &M r ent range a vari abl, e

25 b=4.8 mm R ce 25
¢=3.7 mm '
d=4.8 mm
. e (thickness)=9. 72 mm
=0.4 mm :
30 . . f—2 23 mm . 30
« r‘h—212mm I
: 0—45° 7

\f' : 2" The transducer wrll operate Imearly and accurately only if the mput voltage corl 4 is tuned to

35 _ resbnance s0 that the |, bécomes in:phase with V. The input voitage coil 4 then becomes purely - 38
resistive. Voltage range changlng is effected simply by adding series resistance to the input voltage coil
4 without' affectlng the resanarice setting.:Current range changing can be. effected by adding various
values of shunt resistance across the terminals I'c to I2¢ of the input.current coil 5.

' 'Figure 8 of the drawmgs shows.the transducér connected for. operation.in the wattmetric mode,

40 between an input power supply of 230" Volts A.C. at 50 Hz, and a.load Z,. Connected in series in the 40
input voltage:coil 4 is a variable resistor Rg variable between 6.86. kohms and 114.36 kohms, and
inductance L, of 2.6 H, and a capacitor C. of 1.09u4F. For changing the load current range a variable
resistor Rsh is connected across the input current:coil 5. The output coils 6 and 7 are connected to a
signal processor 10 operatmg in accordance wrth the above set of equatrons, which gives an output P

45 inwatts.' - 45

~The transducer was tested at 50Hz uslng the clrcurt shown in Frgure 8 the arrangement bemg as
set out below:—- - :

Rated Frequency: 50Hz :
Rated Voltage: 230V r.m.s. max.
50 ‘Rated Currents: * Input Voltage Coil; 0—2mA . : . B0

Input Current Coil: 0—50mA




‘registor Rsh is connected across the input current coil 5. The output coils

6 {a 7 are connected to -a signal processor- 10 operating in accordance

Wi he above set of equations, which gives an output P 45 in watts.
45 THe transducer was tested at 50Hz using the circuit s@®véh OB# GB4gBre @,

t he arrangenent being as set out below.- Rated Frequency: . 50Hz Rated.
Vol tage: . coil Parameted®Y T. M Snpmoltagéﬁoil Rv_sd%spd CU" rents: - I'nput Ly
Vol tage Coit: O-2mA ;. iL,~865mH .. -~ 50.1nput Current M
‘Coil: 0-50mA - GB 2 034 054 - BTumns=7004 Oorl Par aneters: | nput S

Vol tage, Coi |l : Rv=38.83[err] Ly¥ 991“:9 ﬁgg— 00 Wre Gauge: SWG 355
I npuf Current Coil: [err] __'"‘_’"tcu"em oil: R=1 a °5 [err] =930; uH Turns=20 5

Wre Gauge: SWG 35 Qutput . mlg,;ﬁj___?g" P  Two

i dentical coils Wire Gauge: swg3 © 7710 Max. Qitput
Vol t age[ er r] 35aV Avg. Resi sdmmebﬁar [err] Avg. | nductance /Coil =930uH -
Tur mg/ Coi | =20 15 - o Twoudenticalcorls . Wre. Gauge= SWG 44. .- 10
15 Power Consunption: ~ ;k‘!moﬂﬁeﬂtt\ﬁg@ﬂ@éﬁ!ﬂ[/err] 1'nput. Current. Coil [err]
‘Copper +Core Loss:[err]. _ %‘:5‘_‘_%30 wSoft Ferrite-err) 20 '

Cor e Di nensi ons: u
20 ted Accuracy and Rangem.-” -
Wit hout t hEower EbrisuMpbtidRs h: - 1Agk Vilkege Comeoiisimwh -t he resi stor Rsh: - 25

Lagging p.f. |oad "~ Inpyt Current Coil:p5mW _

25 Rsh R Ran eCopper+Corel-¢esm9rQﬁw [e re] (0-308y . ..

2. 7%Fsc9°zg56f:g ﬂ% wadeAa) 3 7T%FE.S.O [err] . ' g
8% PN 2. 5%% e 7. Leading p.f. |oad 2

30 Rsh Rated Accuracy andRdHge: S ACCW acy’ ferrj: . o (0-30W - -

[ err] 4. 7% Waftm&dric Moté.] - o - (0- 45W o 4. 7% F. S. O. 0.252
(0-80W 1) Basic transdusgr, @skd ertﬁot@the resistor Rshi— - . . .
1) When used with the resistor Rsh:—

25 Lagging p-. load . R - .28
: " RshR_ . . ‘Range -~ Accuracv C
1 - (0—30W) .  +2.7%F.S.0.
0.5Q (0—45W) - +3.7% F.S.0. _
. 0252 . (0—80W)  12.6%FS.O.
30 - Lesdingpfload . - . ... T Tene g
" Rsh " Range ' Accuracy
1 (0—30W) +4.7% F.S.0.
059 (0—45W) +4.7%F.S.0.
0.259Q (0—80W) +2.5% F.S.0.
~-35  Output scale:— Linearaftereignal proceseing. . ' _. T '. 35
- Claims

1. A wattmetric transducer comprising a f'rst E—shaped core; a second  l-shaped core secured
- across the free ends of the arms of the first core; a bobbin mounted on the middle arm of the flrst core;
an input voltage coil of insulated wire wound on the bobbin; an input current coil of insulated wire.

40 wound longitudinally about the middle arm of the first core; a first output coil of insulated wire wound 40 _

in two slots in the second core the first slot.being located centrally of the free end of the middle armof ..
the first core and the' second slot being located substantrally midway between the middie. arm, and one
end-arm’of thefirst core;:and a.second output coil of insulated wire wound in eald firstslotinthe .
second core and a third slot in the second core Iocated substantnelly mldway between the mlddle arm -
45 and the other end arm.of the first core.. - = 45
_ 2. A wattmetric transducer comprrsmg a ﬁrst E-shaped core, a second l-shaped core secured ' '
- across the free ends of the arms of the first core; a:bobbin mounted on the mlddle arm of the frrst core, -

an input voltage coil of insulated wire wound-on the bobbin; an input current corl of: msulated wire . .
wound longitudinaily about the. middle arm of the first core; two identical output coils of insulated wire:

50 wound in three slots’in the second core the first slot being:located centrally of the. free. end of the' o '_ . 50 -

middle'arm of the first core and shared by the coil sides of the two identical output coils and the.
' remaining two slots being located substantially midway between the middle arm and the two outer
end arms of the first core and occupied solely by the other coil sides of the output. couls .
3. A transdugcer as claimed in Claim 1 ot 2, in which. the first and second cores are of soft fernte

55 matefial. o o '“'_55'_-.

'g:egwcq‘;l\/bde | I) Basi c transducer useq5

L3



35 Qut put scal e: - Linear af ter Sigmat—precessing.
35 Caims 1. Awattnetric transducer Im

Ty a first, E-shaped core; a
second, -‘ahaped core secured across Wﬂm,mr[m,”m the arns of the first
core; a 3& bi n nounted on the m ddl e &rnmeoTy S @8l core; an input e
vol t age I of insulated wire wound on the bobbin; "an input current coil .
of insula j dlongitudinally about the mddl e @B 034 Obe &f i r ¢t (\

core; a first output coil of insulated wire wound 40 in two slots T n The
second core thechiPadmetdr@t "bei N@putivorae oi:agysleakl y of the free end of the C
m ddle armof the first core' and t{rB6Smblond sl ot being | ocated :
substantially m dway between .the '@ 7(90{1 3 d one end arm oft hefirst

core; and @ second output coil Q,Fmi gﬁfé&?@éﬁnﬁgﬁz-mund In said first slot

in the second core and a third sl ot eBgsHe 'second core | ocated 5
substantially mdway between the nitaes€0 arm 45 and the other end arm of

the first core.- _ a:t&:t\g;VGGUQNSWG% 45 2. A
wattnetri g transducer conprisin Y&t ~E-shaped core; a second, |-shaped
core secu’%ed across the free enﬁﬁ,‘éﬁ?ﬂﬁ?ﬁ;ﬁewm the first core; a bobbin®
mounted on the middl e arm of thavd RéshtanéefCor=3.2@ i nput vol tage coil of

i nsul ated wire wound on t he bobAvaindustance/ril=83uHr ent coi | of insulated wire

wound | ongitudinal ly about the. g °é‘=§g Q, the first core; two identical
output coi'l s of piasebatGskioni re g:t gcﬁﬁoﬁ%ﬁf slots in the second cord5
the first slot being |ocated. cppiticahenycaii-zént® Tree end of the 50 middle
armof the first core and shar eCodpyr+Ctre Lasaip0.08Wes of the two identical

out put cgils anforeMeterigiai ni ng %@fbﬁydbéi’ng | ocat ed substantially mnm dway
bet ween ffe ni duP@CEATARY t he i®Pt%er end arns of the first core and 20
occupi ed sol rkas Adyuridy@nditangy: coil sides of the output coils. 3. A

transducer as cWattmeuicMadeCl aim 1 or 2, in which the first and second cores
are of soft fer "l’,i% ic @Bsqﬂ'ﬁ‘l':éi‘?‘w‘?m“t the resistor Rsh:—

S
hen used wit

55 4 25 v sed W the resistor Rsh:—

GB 2 034054 B ~99%98G/F PaRrarreters: | nput Vol tage Coil: [err] [er?f:
865mH Turns=700 Wre Gau@% SWG 35 5}0183%% A‘;"“’;‘g | nput
Current Coil: [err] 0.5Q (0—45W) _gbﬁq:fgjgj Turns=20 Wre
Gauge: SWG 35 Qut put Coid.885Q 10 {0—80W) +2.6% F.S.0. Two identi cal
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Claims
1. A wattmetric transducer comprising a first, E-shaped core; a second, I-shaped core secured
across the free ends of the arms of the first core; a bobbin mounted on the middie arm of the first core:
an input voltage coil of insulated wire wound on the bobbin; an input current coil of insulated wire
40 wound longitudinally about the middie arm of the first core; a first output coil of insulated wire wound 40
in two slots in the second core the first slot being located centrally of the free end of the middle arm of
the first core and the second slot being located substantially midway between the middle arm and one
‘end arm of the first core; and a second output coil of insulated wire wound in said first slot in the
second core and a third slot in the second core located substantially midway between the middle arm
45 and the other end arm of the first core. ’ 45
* 2. A wattmetric transducer comprising a first, E-shaped core; a second, I-shaped core secured
across the free ends of the arms of the first core; a bobbin mounted on the middie arm of the first core;
an input voltage coil of insulated wire wound on the bobbin; an input current coil of insulated wire
wound longitudinally about the middle arm of the first core; two identical output coils of insulated wire
50 wound in three slots in the second core the first slot being located centrally of the free end of the 50
middle arm of the first core and shared by the coil sides of the two identical output coils and the
remaining two slots being located substantially midway between the middle arm and the two outer
end arms of the first core and occupied solely by the other coil sides of the output coils.
3. A transducer as claimed in Claim 1 or 2, in which the first and second cores are of soft ferrite
55 material. 55



|) Basic transducer, used wit hout the 11) When used with the ‘
resi stor Rsh:- 25 Lagging p.f. | Jmm m’ mm I”, @
ac Al

25 Rsh R - . Range Accur (0- SOVV
2 I F.&. 0 [err] ~ (0- 45W 7%FSO 0GR321 034 054 B 5

“(0-80W™ Z. 5% F. S. 0. 30 Leadlng p.T. load
30 Rsh

4 TO5F. S Oco r[a ﬁj’ rf\ transcmger as cla|m |n ﬁ& 1 oAg ouy:; in \Xh.%-. t% )rc-l;_e egd 6f thf mixﬁi%a?nq Wthe first

hed_t t coil.
(0-80W 5.A fra?!%:gbz% rrra‘n;(:d to%ﬁrﬁfétsu%aﬂt@lly as hbrBRBdors bié<Rfibed g al

pr OCGZSI Ng reference to Figures 1 tfo 60fthe drawings.  Clains 1. Awattnetric
~transducer conprising a first,
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nmounted on the nmiddle armof the first core; an input voltage coil of
i nsul ated wire wound on the bobbin; an input current coil of insulated wire
40 wound | ongitudinally about the niddle armof the first core; a first
out put coil of insulated wre wound 40 1intwo slots in the second core
the first slot being |located centrally of the free end of the nmiddle arm of
the first core and the second slot being 1ocated substantially m dway
betmeen the mddle armand one end armof the first core; and a second
'output coil of insulated wire wound.in sai-d first slot in the second core
and a third slot in the second core |ocated substantially m dway between
"the middle arm 45 and the other end armof the first core.
45 2. A wattnetric transducer conprising a first, E-shaped core; a second,
| -shaped core secured across the free ends of the arns of the first core; a
bobbi n nmounted on the mddle armof the first core; an input voltage coi
of .insulated wire wound on the bobbin; an input current coil of insulated
wire wound | ongitudinally about the mddle armof the first core; two
identical output coils of insulated wire 50 wound in three slots in the
second core the first slot being |located centrally of the free end of the
50 mddle armof the first core and shared by the coil sides of the two
identical output coils and the remaining two slots being | ocated
substantially m dway between the mddle armand the two outer end arns of
the first core and occupied solely by the other coil sides of the output
coils. 3. Atransducer as clained in Caim1l or 2, in which the first and
second cores are of soft ferrlte 55 naterlal
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GB 2 034 054B 5 4. A transducer as clalned in daimlor 2 or 3, in
which the free end of the nmiddle armof the first core is notched to
receive the input current coil. 5. A transducer constructed and arranged to
operate substantially as her ei nbefore deseribed with reference to Figures 1
to 6 of the drawings. Printed for Her Majesty's Stationery Ofice by the
Courier Press. Leam ngton Spa, .1982. Published by the Patent Ofice. 25
Sout hanpt on BU|Id|ngs London. WC2A | AY, from which copies may be '
obt ai ned. :
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