
LIGHT DI�1MER 

& POVVER-TOOL 

CONTROL By DO�ALD LANCASTER 

Construction of 250-watt 

bilateral dim1ner using 

switching diode. 

built into light 

Can be 

switch. 

M
OST readc-rs will find the elt)t'tronic control to be 

des<Tihed u�c-fnl t�ither us a light tlimme>r capable 
of handling np to 2.50 watts of lighting power or as 

a controller for reg11 lnti11g tlw speed of :u1 electric motor. Jt 
(''1Jl he used lo vary tlie speed of an electric drill or l.1uffer. It  
tan abo be 11sed tn vary tlw heat of a .s111<1 II d ryi11g ove11 or 
other he,1t source; the teinper,1t11re of a soldering iron or g'.llll 
to allow both fi11e and !wavy work fro1n <me iro11; or the sp1�ed 
of a kitchen mixer or blE•111lt-r. 

U11lik(' soine similar cJe,·iecs, this low-cost, 230-watt 1111it 
is :1 f111l-\\':l\'I� proportio11al a.<:. controller that will give a 
smootli, C'o11ti1nJC111sly n1ri<1hle control of power from zero to 
!nil lo<td with a single t11rn of the c·o11trol knob. The de,·ice 
is b11ilt fnm1 shl11dard parts ;111d «an be assembled iri a fe,,
c,·enings' work. 

It is huilt i11to a <:011vt-ntio11al li�ht switch am! will fit tlie 
same space, proYidi11!,( a direct repla('e111ent for the c0Hven
tio11al wall swit<.:11. A donhle hox and a duplex outlet adapt 
the <:ir<:nit for the <:011trnl of power tools. 

How It Works 

The key to the 1111it's opl'rntion is the rehti,<'ly new semi
cornludor d1?viee k11own as a "hilatcnil switching diode." 
This dcvit'e has the uniqtH' ability to control large amounts 
of a.c. power lmt, unlike silicon controlled rectifiers or thyra-
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Photos showing the construdion ond assembly of the dimmer. 

lleftl The completely 
ossembled light dimmer 
usi>s CJ special cover thot 
is screwed into a stand. 
ard wall-switch housing. 
!Center) Modified cover
plote for the dimmer unit. 
IRightl Appi>aronu: of the 
completely installed unit. 
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Fi�. 1. When opplied voll�ge 11 fess than V .. , 1 .,,1 IAI, the 
diode drawf. littl1t ruirc:nt, circuit i' .. of•.·· At higih�r 'f'Olt
a9es. 18) t1v:ilonche condtJclion c0:1.11es. diode to conduct hitov
ily . Curr1tnt is now limited only by toad (C). Diode continue$ 
to ronduct os. long as. Ct.ltritn1 is. at l�ost I,.,: .. At tower c11r-
1enh, diode is returned to '''<1'0" f.lato. Th1t op�rotion of 
tl\c- device <U feVtY'e \•ohoge pol�uifles. 15. •)(actly the some . 

truns, cloc·s i' c:q11ally "·t•H ii 1 <.'it]v:r <.'UlTt-nt llifeL·tio1). ·rhis 
11t)\V s\\·ir<'hiug diodt• is .o;ir11if.lr to t\\·1> sillc:o11 n>11trrJllt>cl 1'e<:tl· 
fit·r.o; th:lt h<l\ .t' t\<.•<•n <:<>:l nec:ted in pal':\IJ<"� :11 nl l11 oppo�it<" 
llin•C 'ti1111.o;. 

'fht·rt· are t\VO \\';\�'S or t1n ni11g .ln SC:H 011-lfu.: c.·on1n1on 
nn•: nf p1:lsin� the �:lt� :nul 'he lc:.o; far11il1:1r Jn<.'thod •>f C..'"\

c•c:•�di1 •!4 tf 1c (ur .. v;u·d hrc>akcl\·er ,·oll a�<: ;.1ud :l\·;,1 h111c.·hi•1,i.! tl1c 
SC�H into <. 011c.h1c:ti�>1l. F.ilf1<'r 11lt·rlunl .lc·hit·vc.·s d11.' s;ln'lt' rc
o;11Jlo;. tl1e �<..:1� t11r11s on :111cl sla\ ·� on ""'ii the' :uHnk• c·11!Tl'llt 

n•\·t•r.o;<.•,o; llir<'c:tl�•u or i!i l111 .. 1C'd c\i[ l311t thi:-: 011h· \Vt>rks iu one 
c.·urrcut llirection . •  � ·'�<. ,,,,,J SC ;n i<o nceclt·tl fo� bi:;.ltC'r;.1] 11\';1-
J.lnt:he upc.·nt�iou. 'fhis is 'vl 1:1r t11c hllatr.'nl I s\\'il "hi1 ·�� d�udt: 
dot's . •  �<·h1:\lly, this cf«•vil't: ls IC':-::. c·u11111�il·:llt'll th;.ln the l:\\ 'O

S( :it 1:0111Uinatlon :nul t·1111:..io;l i; of :i �in� 1<· f:, r-layer JJ·rJ-p-u-µ 
�tn 1c:t• u·e. 

Fi�. l . ..:I 1fJ\v� 1 f1<· volt-;uu L •<.·re ( l. J � <.·hanlL·teri�tk:s nf ;\ 
hi];(tC'r:i] l'\\'itc.·hlu,g tlioclc ;uu l ll<'I ails diod<• oper<ltiou. Ba!>
k«l1ly, \\'t' ha\·e ;l de,·ic:e rf1al is i11 :111 "nff' st.ltc uutl] .i J1i�h-
\·olr:l�� p11fs(' (in �c:e�s or 1l1c dicn1�·s \/ ......... :) aval:uu ·hrs the 
dlcnlc into c:o1;d11<:tior1, or .. on." Tf1r diode �tuys .. on" until the 
l·ir<·ui1· c:urn.·nt he«urne� 11<·arh· z<'rn ;,lnd thc'?I r«turus tu the 
"oif" ... t:l11.'. C1Jffe11t r�,·�r�:tls l)\·••r\· ;,1.<.'. zt·ro \vi1l <lh.\.'a\'t' f<.'t ufn 
tliC' dlo<.lc to ,1.c "oJI' .. �r:�I<'. Si�n·<· il1c t•irtl:i t is "•>ff .. ch

.
lri11g the 

prc.·:.:C' n<.·t: ()f the l1jglJ-vo1':1!-!1.' p11ls<'. ''err UttJe pulse' plnvc.•r 
ii; rt'tptirC'd to tdggeJ· th•.' diod<., Thi ... hl.L!h \·oJt ;.lgc pl1 l;;e <.·•Hl 
J,t: intruduc.·c<l h�, ;Hlcll1\.� a lr:111!'forr1H'r �t·c·onc.htr�· i1\ �erie� 
\Vi1 f1 the diodf.• :i.u cl the lo:u!. ·rl1is lr:u1sfi>run'r 1nlr�t h<l\·e ;\ 
\·t·ry lo''' HC�:�:e,·�e <l.L·. iH1 pe ll.nnc •e.  A f1i�l 1-hrrus-r;1l lo tr<ll 1!'· 
f c>rrn<'r "'tll ild ;,il]u\\' ;l Jcnv volt:1ge 11uJ�e lo bt: stt:pp1.·d up tu 
:1 J1 i�h CllOLIU); vo)ta�C.: \':lJue '() l ri;(�<'T tl1C' hiJ-ltCra[ S\\·jtc·lling 
diudr. 

Jly <·011lr0Hi11� the puir11 111 c•:u·l1 a.c· .  ha]f <·yc:Je \\'he1\ this 
p11J�e oc·c·1u·l', lCl<ld po\\'C't· tn;iy h(: ,· :ir it· �l fro1n 7.ero to fuU 
po\v<'r. "fl 1il' i.o; dc.•t <lllC'd in 1 l1c \\'av1 ·for rus th;lt ;\fe ii lustl'ated 
iJ\ Fig. �-

A \•;trialJ�(; tiJnC'r ls IH��lll''tl ru dt" tennlne \\'ht'll i11 ·�a('h (·vc.·lc.: 
1l 1c hj�J ,.,·oi t:u�e pu] st' .unl dir>dc.: "turn ·Oll .. is to he prnd1 r�·<· t1. 
• � �in)plc S;l\V t•> c>th �Cl u:r:t"lr (.'OllSi!>Ung or an RC C'in·nil 
sh1111trd by il Jo,,,_,·olla�r blh1tt'r;.l] S\\·itc.·hin�� 1liot1<' il' used. 
.� r� . ..:islor, It� c.·h;,trJ!C t' lrp .l c·:q >;.1c.·itor, <:, untiJ th•.' '·u 11 ag<' 
a<·>·os� (; cxr:•.·cds \:' . ..... ,., of th•.' diodt:. The di<1d<' l11r11" .. on." lll�l ·l1.trgi11� C. If :l hj!i!h-\•o]tage st<'p-u11 transfl>rn11.'r 
pfinjaty is 111 tht' disc·h:1rgc: L1:1ll1, ]li�h volt;lge spjk<·� \\'ill bt' 
g�11•�ra,(•(L Varyiu� J{ \\•ll l v;iry tl11.' clef<iy <l1Hl. nllitrHll<'ly, the.� 
;,unount uf pu\\·••r rC';.l�·hlng 11 n• lu; ul. Furth�r, if I Ju• Jt(: c·ir 
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cu it is lt�eJf s�n11\tecl l 1r tht- n1;.liu hi1:1tcnd S\\·i11·l1i1 ·� c liocl•: 
(BSD), I J1� ·�"'in� oprra I io11 is loc..·ke<l ( srnc·ed) tu t]1c a.c. 
�i11l' . 1'h!s iusnrc:s t 11;lt c.lt·l1 dt:hl\' tiine \\lll s l;wl C'X;,l<.'th· ;,\� thE> 
;,l,t·. i111111t S\\·i11�., throuj!h zer�> :lnd 1ha1 the i.lchly ,,.(j] ot·<·llr 
:ifh•r e,·c·ry ;1.<.•. zen>. l::xc.·t-pt fl>r .1 <·:\pa<·jtnr filtt·r to t•linilnate 
auy r.(. noise fro1n the high-,·l>Jt :\gr. ·"Jlik<' ;.1ud the (:l."t tlu·u-on 
of tl1C' n1;1iu diode. th i.o; i.;; :1 H I �n'n: is ru t 11c <linnnec-c.·01Hroflcr 
c.·in:uit \\·hlc.·h is to he clescril >c:d bC']o\v. 

Pr:n•1 i1•af <.:i rt•uil 

'ri(h Ll1I:. rl•>.o;i�11 pl.111. the <l«t11:d cfr<·1,it o( the' uuit in 
Fi�. :\ js �i• upf<'. The a.c.·. po"·ef ( <: oHt iHtl!•d au page 01) 
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Fi�. 'L An Rt ri•twork and a lo'Y1-power bil�t�ral sv,.il<hingi 
diode <on be U)ed to generate o spitle of v•Ua9e tho• <on be 
stepped vp by a trol\sf'o1mer and "''ed to tu'n on o l'tl<cin swit<h
ing diod•. With th• n•twork odju,••d lo p1oducit )pike) very 
early in ea<h 1;1lr•rnofion (A). ma..:fmum load cut•ent flows. 
When s,p;kes. occur in thQ •ltlddle of the oltemotion' (81, nor
mal load vqhagie exists. onl'r holr lhit rtm�. so only hatf th� 
p9wnr 't>och•s the- lo1;1d. With ti,o circuit �et to higiger very 
la10 in the alhirnationll CC), very fittle power 'e«che-s lo<:id. 

Fl9. 3. Cir(uit or dimmer. 01 dete,mln<iS th� load (Urrent. 
D2 and ltC n••work P'oduce p1.1lses that ocl to trl(lger D1. 

11';-V. 60- � C. ONLY 

PI 11.•,IJ(l'J ,.,,,,., �� c:i. rr.rP;,1<1 nts. 

R i-"G .(lflQ y/rl(I. •.:l �- t o�/11111 to•.�. 

HJ-1$(1/ilJrJ �/i1 11 ":iNf41l11r4 /lltt /{.''"· 

·tr11,,iJ A/.!)(J(J.Jlll.1/4./' r<tr4. 
,,,,.,,,d ,,, z ' . 

fr(';i.,h jj.Jfi·ltJ 11r '(/lri1•. ;\'<1:0•: 

'.'.C<ril'r 1;J.o .•1 iw11..-r I·� i11:<Jo1.l,,,:.-d 
�rfllll fro�Ht po'o;tl' OJI'/ fl/>•'rooll'>r./ 

':J-.tll p/., zr,t; u. l!isr t11p11o·l1 .. ,. 
C! .J JAf •• Jr.Iii "· ""'rr1riJAr 
CJ ·-.l! ."i ... �fl o. /(r:t .U1lr.r rct1odt;,1 

(Ar r�·<t .I J&t. di1r .� i•1 11r.r.,flr( .• 
.\:I .i.:.Jl.<:.t. Jrl-11 .. 1JI J.n•U<trr :t'<lll 

C;-ti/f/, (11/;0' ( tl'Y f• rf' 
J'I '>!I, !•!!''"· :tJ1o' """''"' "" 

/J(-:0 .imlr, !(Ill �', p,l,'C, "ft/.f.fa.'(trlf'" 
rrro".�itt•111 TIJ.\i.Zfl.N. s .. ., 1.,-r, 
J11r "'"�t ,.,,;,,,,•.<.} 

n!-,'ifl V. Si/ir<JN hifotrUJ( ll'itf« ,.Jj, <t"• (J .. '1:11.\· frtslr:w1r1H$ rl·./.) di' 
r,.,.,,,·;1t,.., F. R·9fJ(J, I 

.'vM". l>I, 1>1, o1"J .1n1A!d <VN' ttrr 
":J11ij(';f),·, "' It "J.•it" fl<ll'll ,., .... ,,, ... ,, 

l.(o•f'fJ•oll.'t's. ,1611 ,'I;. /lo .'!i.'rf, t . l'h•.U· 
•rfr, :J •'iJ., .r;:.(l/A �.,. Si.IJ(J tflrn plu.f 
t"ntu:,•o•. 
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Light Dimmer 
\ (;ou! hu1f'<f Jr11111 /�f�<.' J 7} 

lo :Ito )oacl lt-:1\·,·ls th...,111:;z.l1 a J.t�h-(>O"Yet 
liSfJ a11d !lu: .. s°'11111l,1r\ - u: th� ault� 
1r:.111s!(H·n .. ·r. ·r 1 . a ·"'•n;,(J :)0: l co,ohb.( 
I r:111i>f \H' 11:f•r. 

Tiu: liut(•r \'\!11Si.iCS vr (:3. IJ2. :rnil the 
p.u•;.dll·I \'tl11d1:11aCi•J11 uf 1{2 :.1nl H'). l'lie 
ltl\V· \'\1ltu}-�<: p'.dih·,.: :.!\'l•('r:1�1·d I·� l)Z tl is
,.h . ..-��i1· �! <:a Hr<' < '• •l1 pl< 'c: tn lh\· ··pri 
1u:u·�··· nt' 'J' I, 1\f(<'r (lu� .')O: I ... t<:11-1;p, 
d ••.:y 1q •p<:1•r u.i; 1 P1(· :;11r1. �o . ioo- \ "·� I .igh
\·,;ltuµ:c �1>1'k1:� ns4.:d t�> tti��·. ·r JJ J. :\ 
pal'al:«.:l ('111Hhin.lti•'J> of H2 or1c� 11:3 gl,·t·s 
:i 1n11<'h U'l•>1'(� Jiut"a< hrl�J1t1tt>1'l" c·on tri> I 
:\cli01l nud Jln>\'1de:-: :l11 :1l:f1;...;l11'Jc11: J»1 
ti.� :nnruu•I ,:( .. off' ti11. c�. H<"si���w }{I 
:11111 l':\Jlat·jt11r C:.l t�Mnpr!s1: a •l:·1,p�)i11�� 
:111tl pl1a$(o-�hifli11f4 nt-t '' '" J... ll1is ph:lst.• 
�l.ifl :.�Is h1·h.';11t11t"\lt co:ilrnl (i11r.1Tilv 
1.c•:tr 111:0,i11111111 hri�l1h1• �. C.:.tp.H·i�or c

·
J 

,,.: ll1r r.I. :1,1.•r!'1·r1·11,•c f:h1T a1·d <'<Ull-
11l<·h,; 1 I�: ("f111Ct••!h-r 1·in·1: it. 

r•urls ,j:,.{' j, ,..11111<•\\·l1:1l 1 ril!<·;1) if :1l1 1l1c 
('\>tnp .. ••tt•11t:C 11r1• lo ltt• !h:•1sf'\l i11 1!-u:· I!.� 
<·1d1ic· i1u·l.c'.� uf S:>:11·e iu:-.irk· ;.t �'(lll\'t.'n
li\111:.J \\';1:l·11l0\'11l�'<j ih!l1I ,,,·ih·l1 so tl1c: 
:-:rnal�(:,;I :1\':1ih1lilt.' (J.1rt . .;h:>ukl h<.� l!St •J i11 
c:u·l1 i1�,;l 1111('<.:, 

f,J I. d·t! 1 u:1.11t t.f �l 1i� <.•i;-1 ·1.1it, is a 
rttu1l�i.'r1•u 'l'li�-l!.O·H "Bi..;,,_•ilL·h." 1t i� 
111Jr:11:1Hy 1·111<•tl at .) ,lfll))� .lt rO<)J11 t(.•H1-
(>l'Tall11' .... l111,l ht\' a p. i. \'. r.ltin!l '()�· 200 
,·oll\ "i1"1c.·1� h�.�t �iuk:·n o:z i.1' 1:�>( �)n•\·id<·il 
in th1\ (,:irl·tdt. C.'1ll'l'<"11l n;t1st h(' lf1\1i1r•,l !o 
less th<Hl 2 :\n11,1•1 ·1·� lo pn·\ '1"11 ov(•rlu.•:11-
in� <>( t!l(' f>al'I. Thi� is 11:(' r(·.;..{0· 1 fnr '-lK'· 
c-lfyin� l'I ;l.')() .. \\':ill 1\1a.\i11111111 lnau!. JT1 
i,.: u :o:ttuulard 1'«x11k IJitlt101u•11!:. :K).volt 
dJic:on ttl�f·r dio<!<" ... lhc: T 1-f..'�. :1va il�1bh" 
ut jobh l!fs. 

·r1 t'(»1sht� ,,1 <r.2 h1111s l°)of =-:!2 c:11:11u
�f<:.d HlllJ.!114,.'t \Vire \\'tn11-<l Uli :I S111.1fl 

l" n\ 'dt't'f.'tl iro1l c.·rwe <lll<l lappl�d at h,·u 
t•n ':'" · Tl1i:-i c·orr: j.., �l \'t'r'' loH·-.::o�( ilr·rn 
:llll l i� ;: 1' 1\<.'l f)I",' ,;I 1)1 •k :'I ('I ;l. ·\(,·�l);.l IJ\·, ,\Jl\' 
s1n:l II t<woi<l . .i · ( '<>l 'l ' "� . .;nihd de ni:lt<'l 'i:�I 
\ViH \\ 't)l'k :i:-: \\·1·11 j,, lhi . .; olpplic<l�inn. 

Hc•<.".lu�P. 1>r tlu� li111i!1·1l :-:p:u·1.-. n� i:- .l 
111i11itlti1re l'hlt \\'j(h ils <·l('n1('nt hnilt iu
. .;i1lc.: :h.,• r:onti·tlJ k11ol1 :1:1CI i . .; :�·.p . .; 
HIUllll((•cJ 1)11 \ht!: (,)11(.:;jc\r, ()r �111• UU:lrolk·r 

<·:1St'". 

1")u· ho1:si11Sl, f111· the <'�>11 ll·:>ll.-r j.., 1 l1c.· 
lx..cl�· vf u /.t;<1:if(111 JO :l11lp "h ,ut"�·\vi1·
ii1:,t- t:\\ itc·1,. 'l'l11) �\vilc�1 sel<'�:tt"ll nu": 
be t•f tin· I� 1>c \vllh thtt (<'r1ninal!' <»11 tl1<· 
Mc of I �c: t'�'C" l\I� \\'Ith a .i:olpft• 
rh·�t�l-t'Ju 111111111!i11�! p1utt> tl::u l'll\ "'� 
the �111iri' (rtull c>r d•C" f\akt ·liti.• <:il!lc> • • \11�· 
11thrr l�'l'Jot �'·ih·J1 tni,c11t not ('1l11H" ap:u1 
v,.: c·u�Hy :\tld 11\lU:l1: n·ci:;1in." tHt'< (i,111ic:;l[ 
r1.'df.''\ij!\I, 

T\\'O J'):1lt!'I: l1a\'(' lo J,.. chodifif•1l .. 'iJ a1:d 
llu· hluuk ouHrl <.'()\ 'f"r plal('. Sl:1rt \Vith 

51. l)1•ill 1ult !ht"!\\'•) (·\ \·lc•t.; luol(till.L! tl1e 
ll<tk('lih· l111dy !<>ti·.(· fr<. >!11 pl:1(( ', H1•n:ot·c· 
:u hi d i. i(".1rd thc• 1.•rtAl<·t�. t !: f' i n111t p 1 .• :c· .  
:iud :l ll 111tt\'i•1J.: part�. 'fl:i� '.t•:1\T.o; Ila· 
(•<ISi', l\\'U \i 1'1'\V �('1'11linul�. ;1!1d l\V�� f:Ju:r 
Julf, 1964 

sp;.la ·t:r:-. Fil\.• or d 1·il; •>Ut ,lny bti\.'i�'\, 

I �P<h\.'l''\1 1>r (>rtltl't"i<n1s j11 ... itle tl1e .S\\.it('h 

ho<lv. "fht 11u1tt•rhtJ :.� fairlv :;oft and 
eu ..... iir rtt110\·t"(!. �l:tkr a nC"\,:i,ont pl:\Ce · 

frlltlt !/ 16 .... -:.1(1 a.l1nnln11nl. The lip bent 
,lo\\1l :lie 1)11•• !d<lt! �,<f,l-:; ��r�uatJi (O tfti:; 
p..1n :l1hl .iit,oulll l•l"' H11!1h ,,,.,ith lhc s\...-jtt·h 
hoc:!�-. Set tlh,·h�. 

'fhc� l1rlJ,!ht1lc�'< c·t1r•tr11I, J{.1, i� ••ext 
Jllthu1t<«l Oil Cl1(' fraut pJ.1t( '. _.\ Sc�<�>nd 
k . .. ,1, is ��l.1rd c:11 h•p 111' ll.c t>d�i:1al h> 
ii.( rt':l\1'.· ll.c• µr1ppi11!.( aff'a :Jatt I:) iustd:\lc 
ti.<' 01)•'1t1:1•1' fl'IJIU ll11: liul '\'ll((•r �hafl or 
R:l A ',(..1111 h d 1:u.1( '(1•1· ;..111w!c�1l bl.n k 
k lh:I> Ii I,:; I ii( '(' h. 

Tl1« dis .• s ... c.' 1nl.l1·cl 1111:1 ..,J.1 1\vn ?n tru· 
11 lu1t11 ilh1,;l n1((".oi the 1 ·p1 · . .;tnH·ti1\11 tt'c·fl 
1,:,p1c· tl"C'd. 'J 'h\·1·�· .ti'<..' t\\':\ jaye:·1;o; ol 
pulls . . �hu·t \\';1h tl1<' hr•t!o;n hlrt>I' .. nd he 
:o;1:a· tc1 llSf �pas,:!:<'tli 1�:1 all 1,·�1<h>. Bfi.!hl 
\l·itl� (:;! a1:d U I. :"l'.'-1 t i�Jtth· !1.unl \\ iutl 
�In· h-:11�f111•111t•r .uh! '\'t'<J��: ii (�i�!1ll� J 
i11 frc,.1! ofC:2. l)iv1lc /)J is r�·,.t fuOun·,'CI 
h,• D�. \\.iri11:! fol�n,·.i I I«· . .;• f1("Rlali<' tlit· 
�

;
':\!ti 1)f }'i1!. :\, .,,I(,' !op J.1ytT C'fllll-iq\ l'f 

CJ. A.2:. �1111 r::s. :.,1<11"(! 111 th.t t orlltT. 
foUcn.\'1•(1 f1v tlit� liua? t\Vll t·o1u1t.•t·tit)ll'o 
111:11lc: tu It'.\, 

It i:-: a cou,J idc.•a tu t .. •st opt'r<ltior• at 
tlti" poi11t. If thtt c. ·irl·• 1il i� properly 
'vircd. th._, Arst !� �nrn v( t!i!' po( :-:ho;dcl 
k�a\·e the ?nn1p h1att •n•t <·on1pl1•((';� ... Thi,, 
i� tl1e «nlltfnl "dt:\(l :>p:H·<�. ·· Fnun th! . .;· 
poi•lt, tlt{t> tOHll'OJ �h•Jldd pnn id�· s1nooth, 
linear o'f')<':1':'H1ru·, J' 1·on1 pr .• , ti,·:ilJ�· ;.o�·ro 
li;:!l1t tn J'•il! hl'iJ�j:\1:t'<" ·ri., . :1i;1111111! "r 
ctc·uct SJl:'I\''' � . .: d<·h·1··1d1u·d h:-· R'2. T11 i11-
(.T('. .. 1't' iL 1 ·:ij.;,� 1111" \•ah1(.· •>f H2: tu lo\\·<.·r 
it f<"d• l<l' I !t<• \ a hu·. 'f):i.., <"11111 H'llS,tl C'S f,,r 
hi;:h- or l1"·:.li11c: voh ... �r :1•u: f1\r the 
l} Ile' �>f l1>:KI, C.c·1l1'1':111y .

. 
lt.,..,..._ d<·•1d :O.Jl:1('t" 

k \\J11I("() i11 a l"'"''•T·(•11•I f'C)Hlrol thao iu 
a llin1111t"r. l·'h•c• 111"1'11•�11 nf ;.tvJi13hlc· lo.ul 
j)O\\.("f \\fOl')f h1r1l U\<'T ;111 r·li•lirit tlrilJ 
hat it .. ,·jlJ (,':111�(· ,UI ,,h, il)n� Ol':U1!!r. 1!IO\\ 
i11 ,\ fi\,!ht bldh lh�u (� su ppc�( 'cl ��> b;. ,,ff. 
·rhi,1' i:-: U ('llS<' of h10 Hl 11t·J1 Clt'.lll o;pal·C in 
on<' �·t1:-:e und hJ<J llltl� in I !1<· ,,t):t'r. 

(;11n1plt.'t� tl1� tlSSfn1hly \t'i�l1 ,i.4(1 
.i('f<'\\' . .; ;11 ul I 111t>: \Vht·I'� tJ,(' f'\ 'f'l<"lS >I�\ ·d 
111 lu· iu SI. ' l"lic.· <'t1\ 't•rphlt<.', �t·� lH1>dili<"d. 
i� 1h('11 11l1>t111l1:d \\•ith H!' 1)\\·n h:lr<hv:u·f·. 

Tl1i,.; ('U11tl'ulfr•r \Viii nnh· \\'orl <'" C.0-
trt·f<· a.1 .. .  1 l'H• t•> 12.:; ,.�Jt�. The fo:1d 
n111U h1\ 111•111 lu 1.,.,,.,,. tl:t�n :>.;)() '"·ltt� :l tl cl 
prcft'r:1hly Ju •!fl\\' 9.0() \\·;\!t s d11ring :ioy 

long"-1<·1·111 opc•1•11(i111t (:t•nf.'falJy • .:u1 a.c. 
:1P1,li�1111'<· 1not:•r u·itl1 hn1�hE"� ,��ill ,,iwk' 
,,·hilc: :1n,· :1.1·. 1no(or tc.i:l:out hrushc'°!' 
\\-CK1·(-:1u�1 C'f111kl I� tJ.1110..:t�C'\l. • .\1n· c1f 
l'1t" 1nolor 11111ds shool1I lw.:� I<� 11i�u !: 
t .. p .• :1,.: :111y l1fs:her ,..ui11!.! \\'\111ld .1,....,\ .. 
h�d 1n1n·J1 1 nrrc:nt. 

f·.ttt, •rC·'' lie ·.,.c·s 11.000 •,o 1� 111 UiP. pf11g� 
a t enC'•."'t Ct111 .. 111i '" 11tu;rsl 8.:·:.;:.: YOlts. cl 
C''llct 11. 11i11o ns , ll:�•11111tt1' i11�1:1nt i;la·•int: 
i11 tl'ly I�•'• iY('uli.cr · 

,,fC:i� f.1:lbwi; JC,1)•)0 1clh a: z,:.;oo rpi-:1, A.s. .Jl.il•ll�t Ul,O:;:; •'1111' c..t Olhc• i1.ni1ioni;. 
.l.Fr.·�7 1kll»11111 30 t>:: .,C'lh be1ond 6.o::r. t3·11, 
J� ap,al1111 2.on:: "Cllll 01 c.111 .. , ii;r1'li1;n�. 
AEC·77'S (6l'llt1tl'll "'''" YOUlliitC output J:llalal'1ees. 
,.,01c c:o1J1pltt1 ctm.,\lttion IG 1efeas1: tull tt1ti11t pO'lll'U •• , 1nc1111u1' ta1 111il1:ll1te br 15% •.• li..ci:p.s. pf11rs. aria tolntt clttn tlefOHd $0.1':1011 miles 
, .• P.nr;i111:s tun tl'lloethcr • , • l•re� foHIEd p.lut.s. ..• lntre1us. top 1p1 1 : C11 ..• l!li111ir1�1fs � GU1 et � 1ur1c.11p: •• 1nG It's 111111nt�eCI fOI l fu11 rears. 

CNnpltle:y ¥i·1ltrf'ft!?f illllC 'h'Y.J;:1•1;1;t, .• l..EC.i1 
\�i:I ,., :.>r 1:s111 tr 12 � 11\lts us.are t•1"vth 
&�S lld "'fillll1¥K'I Uo\1!1� 

WNkl c,_.,,,,,.:r• Riic;� INin• Piii Hill stttH, -.uc-n 1111 ,.,,...,� , c-.trt 
•srlw•.IKI 111 f<IHllQ.,. 
OelJl'c• e»1 co lol� in· 
$1fJir:loOIU !Nll I.Siii atiOw 
qui::� art i;-�c by ll'l10'11 
ir. 20 '"·cut•�· no ,.,.it�I 
!tiC'ls tir lc:iow CCl!t' ttQ1.11t11. 

z,:oo,oeio mllu ol ttstl l'I J: . � 
yu11 of S.Alu., w'tl'I qJ.tlit)' 
<=1:,.,r-0ni:m1 Sl•Cll It C tn 1 u1 ttotc1 s oi:ico u 
•·113e r1: tr11ns.lvl11r \h'3C 2NlJ!i8/.), Mo1o·c1a 5� 
w.lllt zcnc• (J•OllH ( fOt l �:Z3:16Bt �·I OY� wi1hOu1 
a acaDI lht rl!li ll�·llly uf c·11;:y l.EC·7?. 

l\ertraleu of pr lct1 A((·77, fP.thirc for tea111re at $4$.9� postp.al , cannGt l>P. e111plic11ed or 
matched 11v •11r 0H1t1 trtlP.m. (heler now and 
save J1G.OO by 1J1inr; tll• •ttached co\lpo11, 01 
1•eo JOUf leCal dltltt. 

COM PL£1[ FAC TO RY WIRED SYSTEMS! 
• R1·1 1.1l 1 r ly $49 C)'.t1 

All: 77 willll �400 - 1 J l f t1 1t1t 111 !:011 , l /12 YDlt l�tltlWll $ 33. 'll 5 JlC 11 for PellllTf G;ci;inll 911hll'I tars 
&112 w111 $J9.S! 

NEED COILS l BALLAST RESISTORS OHL Y' 
Tran1ittc1 11 (400 .1 J IS•llWOll toil it 12 'ftll $ 11.SS 
l!aU.au R11i1t0t .-1111!1lt ) I� 9-2!0 ••H s 1.!5 

COM PLETE 00 IT NURSELF KIT! 
Alt ll4 H11at"t Cic\111� 1>nlJ S32.9S 

·rJ . .:• l•irc·ni! 11),\\' hr 11,�('d (o \ 'tll l�fO� (j()() r - -
,..,.,,us b� rc·p l11<.•i

.
11:.: l>I hv !lu· ,1111h1.'\I AuToMoTivE EL£cTRoN1Cs CO

. 
I 

••1;o,tf-n>Sl '1 l\s.�r1.(l� ii t h( ' """' DI ;, I 387 PA�K �VE .. so. NEW YORK. N.Y. 10016 J 
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CITY . ... . �or.c STATt 
i I h.p, 11H>(,:1· '"'le'.\ ... : (,'t1ntr•>l. /)I sht111ld 

n o\EC·1J tor ,.,.,��11 .. 11 r:Ound r.,:1 2 ·1 ..... $3!.'.�sl In A(C·lll' re· i'{.l.�ll vc r;1uut1d 6/1?\' •. .. S.2!.'.951 lie.· tlh� Tl\S.�o. ·\.';\ 'vhid1 n•<p1 in·s .1 I 
:..J Kit iJ,.9!r •:: 'll0:1 Cu I JJl.!.'� (� Ballast tl.95 
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