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Equipment 4....~1o..JH.'il 

Power supply, universal (DC) Phywe 13500.93 2 

Balance Phywe 11 081.88 1 

Wire loop 25mm, n 1 Phywe 11081.06 1 

Wire loop 50mm, n 1 Phywe 11 081.08 1 

Coil, 300 turns Phywe 06512.01 2 

Iron core, U-shaped, laminated Phywe 06501.00 1 

Base for iron cores Phywe 06508.00 2 

Multi-meter I UNI-T Red 2 

Connecting cord Phywe 6 

.(B)~Ui..ll ~I 

4.;~ o.>l _,..JI wliWI_, (h) ,jl....ll WWI <} .JWI .J'-:J:ill w ~ L UWI J_,bl :UI.>S o jill lY'Y' -1" 

-~ Jl_,.bl wl~ ~ wlil.. o.kl_, (IM) ~~ 



~~I t,.._foi 

-.;_)_;.Jio_,ill ut.; (B) A....4 ;;_;~ ~Ui.. J~ ~ ,p_y£- (L) .U__,b ~..,; ( U}~ Y':! \...>jc 

:~YI :U.lk.....\4 ...J=.i (F) cill...ll ~ 

Fm=hB L sine ....... 1 

~~I WWI ufo ~~I.~..}' .(90) :UWI .~..,; <.fJ\djJ (L) J (B) 0.!! ~Jijll (9)ul ~ 

\.i:i 'li Ji..YI · -.; - >[:;, ··'-lli....ll JUI · .l - 'I '' 'I -·yl -......, J.;b:i..,.. ~ Ll' (,?""" J .?-' Y-1 y 0 ~ • ~ ~yo' ~ <§'" .? -

\...>jc) UWI uj.JJ (_;....,. <.f.J~ ~ .JWI .J4iJI ufo \...>jc) UWI uj.J 0.!! t.5_;ll <./' J ul_>.;..ll 4.h...IY. 

.uj_,ll (W) ~ (F=Ll W) <.fi '4k 4..bL..JI -.;_,ill t" ( cill...ll ..,; .JL. .Ji.!> ..illl1» ufo 

F g=Ll W= Llmg ................. 2 

Fg=Fm ------3 

Llmg = IL B L ............ 4 

J1 ni 
Note: as we know B = ~ for Solenoid that mean B aIM 

_ _;....,. <.f.J\dj 1 'e'' M ,; ~LU.J LJAlJI....:i.. ufJ.fo. ul)i:i, ~t.; Jh.JI WWI J..,b ~l_:r...i t..i 
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.....:,_;c <$:,]1 JJh! ,II Wl.JI ~3 (I em) ~ ;;_;t......~l ufo ~ ~Li1..ll yl...b>YI t'""'>i . 1 

r:Jj.J:l3 ~Li1..ll Jt.;..JI.b_,.b. c)c <?"_,..c <\..,..;, _;c ~ <?;,JI &..Jiufo. ~ ul__».ll ~ (50mm) 

(B) ~Li1.JI J4--JJ o.>l_,..JI ww..JI ~ .JWI .Jy:;JI ,',!1J •(mo) Wl.JI ~ .J4iJI .J.JY' ~ LJI~ 

ui .h.! o Y' JSl (0.5A) ).li.; .l!Y..J (IL) ~I Wl.JI ~ .J4iJI .J.J-'Y (' .(IM=0.8 aA) ).ll..ll c)c 

<.ff'j.J L.!:!-! ,jy.ll <J.o -;_iill ~3 J1h! ,l\ Wl.Jiuj.J:l :Uk. JS ~3 (B) ~Li1.JI Jt.;..JI "-;!b ~ 

:.,..:;'\11 J 3.>.;JI ~ wl~lyJI <::.J.ii 3 .'.J.JY' r.k. 3 .J4ill .J.JY' :Uk. ~ Wl.JI 

V=max V=max 

mo= (kg), mo= (kg), IL =4A, L=50mm, 

,L=50mm, g=9.8m/s2 g=9.8m/s2 

1 0.2 

2 0.4 

3 0.6 

4 0.8 

~I .J_p.JI c)c (IL) ~I Wl.JI ).jj3 <?"UI .J_p.JI c)c (F) o_,i]l L.!:!-! ~4; ;i,.O)k. i""'Y (' 

.~1 J,... <J.o (B) ~Ui.JI ~~4.;~ y'--=. ~ ~3 

.....:, ;,]I J;b:i......JI Wl.JI ~ L • ( 1 ) 1 - • '· · ;;_;t......~l · -" C..U.,.., :t.....,.,bli1.JI wi...b>YI · ' 'I' _;c <$ _ IY":i.J em ~ c..J.J-"' _ • _ _ • ~ y . 

r:Jj.J:l.J ~Li1..ll Jt.;..JI.b _,b. c)c <?"_,..c <\..,..;, _;c ~ <?:,]1 &..Jiufo. ~ ul__».ll ~ (50mm) 

(B) ~Li1.JI J4--J] o.>l_,..JI ww..JI ~ .J4ill .J.J-'Y ' · (mo) Wl.JI ~ .J4iJI .J.JY' ~ ul__».l4 

uj.J:l :Uk. JS ~3 (h=4 A)~~ WJ.JI ~ .Jw1 .Jy:;JI ,-,_,,1 0 i .h.! oy JSJ (IM=0.2 A) ).ll..; 

(O.J.ii 3 .• .J.JY' rJc. 3 .Jy:;JI .J.JY' :Uk. ~ Wl.JI <.ff' j 3 L.!:!-! ,j_jll <J.o -;.Jill ~ 3 JJ h! , .I\ Wl.JI 

:.,..:;'\11 J 3.>.;JI ~ wl~l_jll 
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~ <}JA!Jh1 ,II ww..ll .fo.J (IM=0.8 amp)<,?JL..:i (B) ~l..h...ll J~ "O.l.\_,..11 ww..ll <} .JWI 

:<)YI JJ~I <} wlol_;ill U.l3J (F) o~llY'Li:i :Ub. 
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4-i--.J~I .J~Ic)c(L)ww..liJ_,b.J.;.lUI.J~Ic)c (F) o~l L.i:!! ~4; 4..§)1,:.,..._; rl 
.~1 J.!.. <)-a (B) ~l..h...JI ~I :i..its yl...o. ~-
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UWI •·· 11 ' . .>1 w 'l.llJ)'I UWI . JJji.ll "~ .>1-' .11 .LUi..JI Jb...JI J!C ~ <..:u• -" _,.., <§" • .,r ~ . . . ~ ~ . 

. ..rb'JI.J wlilll JJJ:. '""jill :UI~ ~ ~ (loW) ..}lii;)'l UWI J;..b JY.' _,.JI.J <J_,.iWI 

Equipment 

Function generator 

Field coil, 750 mm, 485 turns/m 11001.001 

Induction coil, 300 turns, dia. 41 mm 11006.01 1 

Induction coil, 300 turns, dia. 33 mm 11006.02 1 

Induction coil, 300 turns, dia. 26 mm 11006.03 1 

Induction coil, 150 turns, dia. 26 mm 11006.06 1 

Induction coil, 75 turns, dia. 26 mm 11006.07 1 

Multi-meter 

Connection cord 

rnA 

mA&mV 2 

5 
.. 

~.»ill u.- u.l6-31 
')1 LUll ._,..,\jjj 'II .. LUi..JI Jb...ll'i .~I :Ui.>S Wh..JI •·· 11 - • wl...=. _ 1 .(,?"":!-' .J - ~ . <r ~ . _,..... ~ '-'Y . 

. ~Ui...\1 J~ .>1 _,.JI .JLJ:ill JJ ji.l :UI~ Wh..JI ~I ~_) yl...=. - Y 

.<J_,.iWI ..::..,.]1 Wl.. wW J.>.J :UI~ Wh..JI ~I ~_) yl...=. -1" 

'WI 6oJI Wl.. • L~ • :G.L.....J :UI~ Wh...ll '· · II ' · wl...=. _ i ·s'-" c-- ~ '-'Y . 



:U.Jt.....ll.J '--' (S I "d) "I .L ·I Wl....b. . .LUi.JI ( ····"I) '".>ll :i..SiiS •I . cs='-' o en 01 <§"' J="" _, "'"' ~ ~ '-"' u. 

B =f-lo ni ......... ...... 1 

liill . .J. I 

1.26* I o-6 =U.}ll :i;::.l.ii flo 

J.!_,b]l WWI wW .i.Jc. it 

c.)l.ii;YI <--<WI J;.i.l y>,llf::.ll_, w = Znf tf-'ljllo.l.l_ji_, [o.l.l_ji tj::.ll y_,l..i:i.JI .Jy:;JI :Ub. <}..J. 

i = i0 sinwt ........ 2 

::U.Jt.....l~ ~ <D ~l..h..JI (~1)._:;;.>11_, . .JI..f> ~~ i0 _, ,._,.,_,l..i:i.Jf .Jy:;ll j ui ~ 

~ = BA ............... 3 

._;-<>y:i_, (~):U.lt.....ll <} (' ):U.lt.....ll <..J-'o:!A . .,.-il_,.b..YI WWl ~y.ll ~~ k:..t....... A 01 ~ 

::U.Jt.....ll ._..lc c..J...=..; (r):U.Jt.....ll <}~WI 

<D = llo nAi0 sin(wt) = llo nAi 0 sin(2nft) ............... 4 

Wl.>ll o _,il~ cr-':l tj::.ll_, c.)l.ii;YI WWI .:f. Y' <} t_,...;,. _,..ll tj_,.iWI WWI <} .>l ji.JI V ~I J.) _, 

d<t> 
V = -N dt" .............. 5 · l.ll t.; · ·u, L ·~I :i...Ul.J · · q · tf .J L.JY • ~ - • .A-"" 

· - ( f ):U.lt.....ll · t J 4..w,.;Jl.J <D · Ll..ii..JI ~~ ·t:;:;.tt., ·w1 WWI wW .l.lc. N ~ ~_J1J_J "'"' • • ~ - (j ·-' .lf>' -

V = -!10 NflA(Znf)i0 cos(2nft) ........ 6 ._..lc c..J...=..; ( 0 ) :U.Jt.....ll<} ~WI 

cos0=1 ul.,..;.., 1::... c.)l.ii;YI <--<WI .:f.y.; tf_,.iWI WWI uts w_, 
V = !lo NM(2nf)i0 •••••••• 7 

v 
:- = llo NM(Znf) ........ 8 
Ia 

Slope =11o NM(Zrrf) ........ 9 

' 1 n = ........ 10 
Slope * !lo NA(Znf) 

r 



:J-11 ti;)o 

t:' .b Y.Y' y _,lli. ..J~ ; ..J.llll ..J~ .)) <)I _,:ill .)c. c;1~';'l Ul.JI t:' (~ YI)..J~I lY'~ .b;y . 1 

Ob...JI •·- 'I - . Wi.. 11 .b.. 'lii.J';'I Ul.JI ~b ._r .J\.Jll Ul.JI · , ·"" -"'1 , wlli.._-"'F.-' ._,__,. lY' - .s. ...JH <.?' . ~ .r ~ Y. r' Y' ~ 

.(~_,ill) 

u_,s., \..,,ljc ;~ oyl.lS w~ Ul.JI uY ccll;_, (12kHz, 1kHz) LB! ,,_;JI ~l:; lY'..J-':!. ~ 

.(12kHz) 0-o _;si .l.l_)lll.J\,5; 1:,) >..JP..)U ~" ye. wl.'-:!iJiufo ccll;s;_, (0.5kHz) LJ-o J!l ,,_)]1 

_;b! _, (7-1 O)kHz 0-o ,,_;JI l.J_,s., \..,,ljc) (mA)..J~I ~ ,ljc (m V)-! Ob...JI ~I c;.) lY'~ . 1 

. (~IJi wlilll """ _, (26mm) <f_,.iWI Ul.JI 

J}ll ..J~I l.J_,s.,) c;1~YI WWl (J:i.Y'>.#--!) ,,_;JI ~ ,ljc (mY)-! Gh..ll ~I c;.) lY'~. £ 

.(~IJi wWll """-' (26mm) <f_,.iWI Ul.JI _;Y_, (30mA) 

(30mA) J_,YI ..J~ \..,,ljc) <f_,.iWI wUWI wtil.l.Jc ~ ,ljc (mV) -! Gh.JI ~I c;.) lY'~ .o 

.(~IJi (26mm) <f_,.i\.Jll Ul.JI _;Y_, (7-10)kHz ,,_;JI_, 

'lii.JYI Ul.JI · LUll \..,,ljc) ·w1 wUWI l.b>i -- ,ljc ( V) _, Gh.JI ··-'I - · 1.i> i <.?' • .,r ..J - <-?-" ..J ..>*-' m . "'F.-' ._,__,. lY' - . 

. (~IJi wWll .l.le _, (7-1 O)kHz .l.l_)JI_, (30mA) . 
w~l ..J.J"--A .)c. (D , n , u , I ) _, wl.lUI ..J.J"--A .)c. (V) ~ _; (i _, o , i , 1) wl.foll c) . V 

' -



D=26mm, 

N=300 turns 

20 

30 

40 

D=26mm, 

i=30 rnA 

150 

300 

• "\.:i.ill 
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__________ :c,.>ll.bll ..... l 

. "llill lil . l.:i 
---------·~ ~j 

D=26mm, 

N=300 turns 

4 

6 

8 
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i=30 rnA, 

N=300 turns 

33 

41 ? 
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:U ·- ·'I 1- 4.i.l.ll.>)TI 4.U.I·"I "l.ll.>)TI ·~1 UWI wlil.l.>c .. •L:; .lb.JI 
.F-"' ~ - . - Y'" J "" . J <.,? y .>.!:!'-' .J:l-1 ... 

Equipment 

Power supply, universal (AC) 

Coil, 300 turns, 

Coil, 300 turns, 

Coil, 600 turns, 

Coil, 900 turns, 

Coil, 1200 turns, 

Clamping device 

Iron core, U-shaped, laminated 

Iron core, short, laminated 

Multi-meter V 

Connecting cord, 

Phywe 13500.93 2 

Phywe 06513. 1 

Phywe 06513 1 

Phywe 06514 1 

Phywe 06516 1 

Phywe 06515 1 

Phywe 06506.00 1 

Phywe 06501.00 1 

Phywe 06500.00 1 

2 

6 

4.:..*ill &o u~l 

·~1 UWI ; ;;.JJ.~ ·'I ~I 4.U.I ''I 1- ·~1 UWI wlil.l.>c fu .lb.JI -1 <.j.J' <.r y- - Y" ~ <.j.J' .J:l-1 ... 

..;y~l UWI ~ o.ll y..ll ~I ~_,ill c)c .;l.iie)Tl UWI wlil .l.>c .J:l-1>\:i .l~) - ~ 

UWI . ;;.JJ.~ ·'I ~14.U.I·''I 1- "l.ll.>)TI UWI '- 4.bl...JI4.i.l.ll.>)TI4.U.\ ''I •L:; .lb.JI -"!" ..r y- -Y"~<F. ~ - . _y-.J:l-1 ... 

4.UJ :II ... <~II ~ .lb.JI ·~1 - _,...~ • • .. J<.,?Y 

y 
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Equipment 

Power supply, universal (DC) Phywe 13500.93 I 

Induction coil, I 50 turns, dia. 25 mm 1 I 006.06 I 

Multi-meter 

Tesla meter 

Connection cord 

Ampere 
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dt 
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• '\.lll . j u:ill ...... I.W .... I..Ui.Ji n_ • 11 ., t.... -.>' ..,- .; - ~ • - <,r":"" u~ (.) • 

cp a i ---------2 
cp = K i ---------- 3 

di 
s=-NK­

dt 
4 

..,..;t;J&Sll .;(#1 _.i .;:i:ill ~ ._,...UJ:; _.:iilJI ~ ~J&Sll .WiJJI o,jl\1 u~ ill 

di 
E=-L­

dt 
Where L= NK 
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_.:ii:.li .:..Ji Jl Ul..ll ..,:;1:.!1 .:..Ji J.oio.o; L ~J 

~ J-; 1 .. ~, ~ 5 .. ~. """""" U<J 
-Nd$ =-L d! 6 

dt dt 
_.k J..=.; 6 <!::WI J,.~J 

N<J>=Li+C 

"'""" '-''l _,k <SJ ..... <i:i.¥J ~~ 4.s JAJ J,o\Slli "-ill_,. c C:,l ¥ 
_,a...li ""' ~JI....o w.,i u¥Ji u_,s.;... _,a...li ""' I:!JI....o .;L,:lll Ufo. 

C=O 

N<J>=Li 

L=N~ 
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L=Ncp 
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7 

c.:JI U"Y! wl.l:>. .J 

Henry= WI Am per (from Eq7) 
Henry= V.s I Am per (from EqS) 
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L = - --------------------- 8 
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L =slope * N * A -------------------------- 9 

B 
Where slope ==-:-- -------------------------- 1 0 
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V=max 

d=26mm 

N = 150 turns 

Bo= Tat i=O 
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Pairs of magnetic, cylindrical 

Motor 

Control unit for motor 

Microvolt meter 

Induction system 
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(f) ~ wl _,9 _,_foL. 

(bcde) wUWl :i..il y.. • .)=. 

:;i.;..?.olll <Y> u.l6-ll 
:u..., _,.JI :i..ib.ll ~ . 1 :UI.lS <!.Jh.JI •. - 11 -.) . . LUi..) I J6....11 \..,! 

..)= ~ 13 <.)A ~ • L)' -

:u..., 11 :i..ib.ll . - 1 :UI.lS <!.Jh.JI •. - li - •• . . LUi..JI J6....11 \..,! _,.... ua Y'-' ~ '-'..r <..1" ~ • L>' • 

. LUi..) I ~I 4.;~ :UI.lS <!.Jh.JI •. - 11 - . . . . LUi..) I J6....11 \..,! ~ • ~ 13Y <..i" ~ • L>'. 

E c 
oj'o 

• 

Microvolt 

e 



0 = B . A ---------------- I 

0-o 4.ib..ll .:,., ~ ,.:Y L..>.ic _, .~Ui...JI J~l c.)c. :\_;.>y= ~ c§lll_, .:i:Ob.ll :i..,..b.. if> A ul ~ 

:u.., --'I :i:Ob.ll ~ -- \...lie Jii .._; . LUi....] I Jb..JI.J 0 'it:WI :i..,..WI -t; . LUi....] I " 11 _,.... _p...u • -""'~ . - y t.J ~ u~ 

l.li... --- :ub..ll :i..,..b., . t; d lA l.lio :\!b.. L I. t -L ~'I ;;_...., . -'I .J . ~ t.J X .J ~ .Y" <,?"' -' • .J'"' 
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(1) Constant Current Power Supply 

(2) Hall effect set up with digital read out 

(3) Electromagnet 

( 4) Magnetic Flux density Meter 

(5) Hall probe (Ge crystal) 

(6) ·Connecting wires. 

T 



~Ui... J4...o .} "Y--y ~ y ~ _,I ~ y .} .J\.jj .)JY' .lie. .~Ui... J.J&S .. y.\..1; J_,... .. ~\..!,; 

.J_,A> _»;~ .. y.\bll .:,., ...... y.J ~ .J_,A> ~ ...-"'":! * ..;_;>,] _,:y c.....i _,...,.; 

4..§)W4 ~ u' ~ J_,... J..t..... u' 

-------------------------- 1 

(e = 1.6 x 10·19 coulomb) L!J.fo.l'>'l ~ _,... e _, 4.S~I wl.b...;;li -'.le ~ n ul ~ 

~WI 4..§)WI 1'1~1 LJ.-o J_,A> J..t..... y\......,.lfi...i. 4k. 

RH = VH.L meter'/coulomb -------------------------2 
I.Bz . 

J~l <./' Bz _, .)4~1 .Jy:;ll <./'I_, Jt:i...fi.ll ~~ &.. '-ff"' L _, J_,... ~_,; <./' VH ul ~ 

_..bl.u,.Ji ~Ui...JI 

R H = Slope .:!:_ meter' /coulomb ------------------------- 3 
Bz 

r 



J,.o.ll.:t:i.....)o 

~4 ~ _,.. t..oS ~~l .. hul .. ' 

-1 ~ L. _,I probe Jl ~~~4 .cl]:, _, ~Ui..JI 0.!! ~Ui..JI ~I L>'Yii ,; - Y 

~-' .~Ui..JI J4-JI '~ L>'~.bJ!yJI_, Jy~> .J~ y ~ _,1 Magnetic sensor 

\ J_,~l c)cl ~ ~\MJI ~I :t..,:i 

; l...oS 1.1 J_,t:i.JI :i....:i.l ''II ,;1 (;i.k, ~I) Jl:l.. -~11 4..,._, , 1- .• ~II lUll -I" 
"' -' ~ . - Y' J"" -' _,.. • ~ .Y" cs- <.F~ _) - _).)" 

. .).J4 (j~ ~_,ill_, .J4ill ·~I_) (jl We. ' ,;_) J_,~l 

. x .) l.l:>. ')!I ._.1:. .Jy:;JI_, y .) l.l:>. ')!I c)c ~_,ill Lf.!! !'"") - i 

.41-= Jy~> J..t..... yl.....:..lfi.a!. i A.!)WI ~1~4 _o 

~-----------



·?t..!\:illl . .,.-
---------- :..,ltbll i"""l 

· "\:UII ~I · \.:i ---------------·~ ~j 

2 

3 

4 

5 

6 

7 

8 

0 



I 

I '.·'•.• •. ··,· -····.•: '·. ··I· ·.·-;. '··.··.··· I ·-··· . . i .:: ..•••. : . ·: , :;, ''< . . . .:.... . ..... :: : I·< I 
... I . 

•.. :. 1 ... :. 

I.·· .. .• .•• . . .. I ..... : • I·" . .., ,.. : .. , ., 

."•' .•..• · .. •·.·,······· ..• . i .......... <r ··•·••····. '(•••.·••·•·· 
:.: . : ,, 

· · r.. · · · .. · ··· · ... 1 ·:.!··.!,.:, .. : . .'::· ·::.'"''"· :: ·. · : ···H< .. ·: , •... .. , 1>·1· j:: :.,:: .:, . 
. . 

. 

, 



v 



:~u..JI 

A 

--------------



~ .J · ";; · ·La.l\ ~\.=rr..l\ 
~ . 

. _;\ill ~. "·hUh! I • ~u .. <'I ~ ~ .,. .,. ...J .,. .~ • 

J ;i\ill U.:..~l 
y,,o_y,,t 

------------ :c.;.Jlh.lll'"'""l 

·~ ·-- -'1 ~~ ---· ~_J. 

___________ :..,u,.Ji:ill s:-1-F.-1 ~:ul.:i 
••. 1\~1) _,1, .. ~ • 1.:i ___________ . .)-~~ r---~~ 


