LIGHT DIMMER
& POWER-TOOL

CONTROL

Construction of 250-watt
dimmer using bilateral
switching diode. Can be
built into light switch.

OST readers will find the electronic control to be
M described usefnl either as a light dimmer capable
of handling np to 250 watts of lighting power or as
a controller for regnlating the speed of an clectric motor. It
can be used Lo vary the speed of an electric drill or huffer. Tt
can also be nsed to vary the heat of a small drving oven or
other heat source; the temperatare of a soldering iron or gam
to allow both fine and heavy work frows one iron; or the speed
of a kitchen mixer or blender.

Unlike some sunilar devices, this low-cost, 230-walt it
is a Jull-wave proportional ac. controller that will give a
smooth, continuonsly variable control of power from zero to
tnll load with a single tirn of the control knob. The device

is built from standard parts and can be assembled i1 a few

cvenings work,

It is built into a conventional light switeh and will fit the
same space, providing a direct replacement for the conven-
tional wall switch. A donble box and a duplex outlet adapt
the circuit for the control of power tools.

How It Werks
The key to the mnit’s operation is the relatively new semi-
conductor device known as a “bilateral switching diode.”

This device has the unigque ability to control large amounts
of a.c. power but, unlike silicon controlled rectilicrs or thyra-
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Phofos showing the construdion ond assembly of the dimmer.

ILeft! The completely
assembled light dimmer
uses a special cover thot
is screwed into a stand-
ard wall-switch housing.
(Center) Moditied cover-
plote for the dimmer unit.
(Right) Appearance of the
completely instalied unit.
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Fig. 1. When opplied vollage 13 less than V.. ., |Al, the
diode draws liitln current, circuit is ‘oft.”" AV highar velt-
ages IB) avalonche conduclion ceivses diode to conducd heov-
ily. Currnnt is now limited omly by lood (C). Diode continues
10 ronduc! os long as cutrent is @) leost b,:.. A) fower cur-
sents, dlode is returncd to '"oft"' slate. Thn oparation of
the device qt reverge voltoge polaritles 1s exacily the some.

trums. does it equiadly el i cither corrent direction. This
neas sweitelhing dioce is sirnitar to twn silicon contenlled recti-
firrs that have been connected in puoallet i in apposite
dinsetins.

There wre two sxavs of tmning an SCH o on—1he common
e nf prlsing the aute aud the less Bueniline juethod ol ex-
ceeding the loeveud breakaver voliage and avalanclimig thic
SCRinto condaction Fither method achieves ¢l same re-
sulis, thie SCR tiens on ol stavs anc nntil the anode corrent
reverses dircction oris Toried o, 3ut this ondy works in one
currcut direction. A secone] SCR s needed for bitateral ava-
lanche upenction. Tlis is wloat the hikuteral swit ehing diode
does, Actually, this device i less camplicaed than the bwvo-
SCRvombination aud ennsists of o single By e-laver p-n-p-n-p
strichiore.

Fiv. ) shows the volt-ampere (V1) characteristios nf a
Bilatera] switcluiug diode aml deldls diode operation. Bug-
eally, we Jine o device tha s in s “off™ state vutd o liigh-
woltage pubse (in excess ol the diode’s Vo) avadineehes the
diotle into condnction, or “on.” The dinde stuys “on” until the
virewn cureend hecomes nearly zern e then returs tu the
“o:F" st Current reversitls cvery w.e, zero will ahwass retun
thie diode to the “oll™ stale. Since the cirecit s “off” daring the
presence of the Ligh-voltag pulse. veey little pulse puwer
is reprired to teigrer this diode, This hich voltage pulse ¢aa
be introduced by adding oo ennsforroer seconduey in series
with the diode and the load. This trenslovaner must have a
viry low fiGcvete ac hapedance. A hili-tirnis-ralio trans-
Eormer wanld ullow a Jow valtage pulse to be stepped up to
il enougls voltage value to trivier the bilateral sseitcliing
diuvee.

By controlling the point i cacli w e half evcle when this
prlse ocenss, load pover mav he varied [rom zero to [ull
power. This is detalled in thie wiwvforms that are illustrated
in Fig, 2.

A vrindile timer (s neededd to deteriuime wlwiin eacle cvele
1hie higlivoltage pulse aod diode “turnon” is to he prndireed,
A simple saw tooth gencrator consisting ol wn RC cirenil
slinted by Jow-volinge biateral switching dinde is used.
A revistor, R.ocluages up o asacitor, €, ontil the vulinge
across Gooxeveds Vo of the diode, The diade 1arns
"o discharging €. IF o hich-voltuge stepam teansformer
privauey is an the discharge path, high voitage spikes will he
generited. Virving Bowillvary the dekay and, nliimalely, the
amount ul puwer rcachioge the loonl, Parther, il e 700 ¢ir
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cuit is (tsell shanted Ly the miadn hiluteral switching diode
iBSD), 1he entire operation s lockeed [synced) to the a.c.
e, This iisures that each delay cime will szt exactly asthe
e, ipnt swings througgh zero ané 1hid the delay will acewr
afler every ace, zem, Lxeept lor a capueitar filter to climinute
anv 1 [onwise from the bigh-voltage spike uud the Cast tum-on
of the maiw cdiode, s is 10 there is ta the dimmec-controller
ciruit which & to be describad Lclow.

Prictical Cireail

With this clesign plan, the actual cirenit of the unit in
i, 3 is simple. The w.e power tContheterd ou poge 51)
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Fig. 2. An RC network aned a low-power bilaieral swilching
diode con be used 10 generale o spike of vellage thol ¢con be
stopped up by a transformer and vied 10 turn on @ Inein switch-
ing diode. With the network odjusied lo produce spikes very
early in each olternation (A)., maximum load (utrent flows.
When spikes occur in the midele of the alternations (Bl, nor-
mal load valiage exists only holf lhe time. so only half the
pewnr seaches the lood. With tho circuit set 10 Irigger very
late in the alternations (C). veiy titHa power reeches loqd,

Flg. 3. Cireuit of dimmer. D1 detesmines the load current.
D2 and RC nalwork Produce pulses that ocl 1o irlgger D1,
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1o 2hie kel bravels o) o lagl-power
BSE) ned e sevendan T ol the anlo-
transionwer, £1, a snall 30:0 soroidal
Iransboviety,

The ey evisists of €3, D2, i the
prard el canndliacing ol B2 ol B3, The
lon-vult: e padses Generatmd L D2 Jis-
el f.'-'L e coaplec ta the “pri
many™ b L Aler thae S0:L step-ag,
ey LKt Kk Thee S0 o 300-4 1™+ Ligel-
voltize spikes seed to teicoor 1210 A
paralie]l comhination of 732w 713 gives
womoch mare Joieae hrizhtuess contynl
action s pirovides an adinstioent log
the smount af “oll”™ tine. Besistor R
sl eapascitor U2 comprise o oaloppins
anl plese/bifting aelwaic, Tlas phasc
shift aixls beishitin-s coalrol Tivasarily
hrigdiluess. Capacitor Cl
lerfvrence Flier e com-

O | TR I
plebis the evmroller dinceit,

Pagic sivze iy ounewlen oeitseal il all e
onnpiemiids e 16 b Bt e Eie 19
cnhiie Tinedens ¢of Siore inside o canven-
Poved wallanoviled diehit oseitede so the
sonnlest avniluhle port should be vsed i
carh Tashine,

DLEotle hart af e ¢imait, Js o
Vevasiteon TR “Biswiich.,” 1t s
norzally miled at ¥ amims at room tein-
preratire and s wopadae ratinge of 200
colls Nien heat sikineg is ot niciden|
it this cipvuit, enrrent must he linited 2o
less thaw 2 ampeves Lo presisil overdical -
M of the 1l This is tize vezs0r) Tor spe-
elvimg a THwdl ncinann load. 22
i a standard Texas Bistrineenss K volt
silicon trgeer dinde. the TI-LY, available
at jobhers,

T 1 esmsints ol 82 nuns ol 223 cun
eled wiapnet wive wow<d e o sl
pnwdered tron eve and Goppod ot twa
tovas, Theix core iy very Iowe-cost ilem
anrhis s faelors &loek e, Actnallv, anv
small toreidal core of snitulde material
wilb work s swell dncrhis application.

Begause of thae linased spaee, 173 38 o
irmiatire pot widh ils clement hnilt -
sile the ennteol kool wad ds o ees
wonnted on the ontzide of hae cortroller
Case.

Thie howxing Lo the conteolly i 1he
body Of w4 feetan 10 amp honse-sir-
inZ” awiteh, The switdh selacts] anst
he of elu- 13 e with the eerminals osil the
Sde of ke e wnd wath a <wple
rivelal-0i wmnding late that imers
the entire Font of the Rakelite case. Yny
uther 1vhe swileh snielt ot ame apart
ax canthy wse? il reeprice oree frandcal
rechesie,

Twamate huve do e anodified. ST
thee blank outlel cover plate Start with
S1oDeill it the twn e elets holding ¢he
Bakelite Ty o bl lroat plate, Hentove
and dliseard the evelets, this inmt e,
awnd all e parts. Tlis Jeaves e
case, o seew germvnads. sond twe o

—
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spasers, 1M e il put any benses,
paccrs, or protessions insidle the switch
bodv. ‘the waterial i [airly saft and

euril remove!. Mide a new [ront place

[rn 1216 a1 almninum. The lip bent,
dovwn thie one gfde -ab!s <trenath o this
part and showhl e Ssh with the switck
bady. See phuls,

The brightness cordeol, 13, is rext
monnted oz ehe Tt Phate. A second
Kiolis glied ¢ tup ol e oridizal 1o
i reast (e gripping swea asad 1 insudate
the cparatur Mo this ot center shafl of
R A Sanh divactsr eded Bl k
kil lils ndeeds.

The disassenhlied v sl in the
phnte it rates the rrstrnction tech
nigue used, Ihure gre twn javers ol
pants St with thie Botsom Taver .anl he
st 8o nse spasthotti o all leads. Beain
witl C2 aned (1. Nean tighth: Baand wanl
th- teosfirmee and wedias it (il
i Tront wl C2, Diwnle: 11 s reat Tl
by D2, Wirinz: folhaws 1l s henratic dia- |
a0 of Fig, 3, Tl 2ap Laver evmeasts of
Cl. A2, =l €8, arddid i that onder.
Lollenved by the fua? lwo cooacctioas
e e 1823,

b s w o] ided o tost operation at
this point, [L the cirenit s properly
wiredl. thy frsl %t of the pot shosdd
leuve the lanad ko ont complinteis:. This
s the contral “dead space.” From this;
point, the et sholdd pmcide smenth,
linewr eneration Irom proctivally zero
light tn Jol) bridiacee, The sonnn? af
deadd space fioadelaoenined by A2 Tocin-
crecie it s e talue of H’ tr Josver
it l'(‘d-l((‘ e o Thiin cmmgmeamnies for
hizhi- or bveling voltage e b the
v pe of louel, Conrrally Lo dead space
1’ wanted in a poawertend conlrol than in
adinauer, Fivejivneal of available load
ANTE W't Ly i ér an cderden il
et it il ecange an Hhyinns ornete Slow
i a lieht bully that i supposed e b uff. |
Thiz s ease o ean woel dead space in
one case und oo l(Ltle in e e,

Conlote the assemblv with 4-40
sevenws iind gk whate the evelels sised
Lo bes in S The envenplate, as mindilied.
is e ennendegd with 12g own hardasee.

Thix cantralley will anhy work an GO-
evele oo, 00 by 123 volts. The Toad
munst his Tasdal By less Hlan 230 watts and
preferably heduwe 200 watts during any
lone-teviu opecatinn, Leperally, an a.c.
aPpPliznn inotig wigh brishes wall nvrki
while uiy e wekor teihowe brushe=
won t—und ekl be donmaval. Awv of
the molor higids shoulil e leax 1han =]
bop.. as cov bjeber raticez skl ilraw
L. ornmecly s urvens,

TLis vbeeni siax he atsedl (0 e rer! G260
Watls By oy ]llul(m" Dhe e st |
eclsnilcast T BS20.08 i) the new D) |\|
])U'[(‘(] 10 . ]Il‘llt '“1‘\ Wy h 1 anil
however, 1l virenit will no londer f.||
it the swite pliles For LNt
CL D metar ar loss) contral. D1 shanlkd

e the TRS20.48 whidh regprires
iy Jarder st xion, 4
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Every AEC-77 system is tested under
actual operational load with 4 fouled
and 4 operating spark Hugs at —Z0=C
and at 105°C to insure reliability in
usage under 1he most adverse operat-
Mg conditions,

Eavry SFC2Y yg vers 18,000 w0 15 10 [he Plugs
at engine Qedening Uy YRiirsi B.2UC velts cl
oshcr 17ni119n3 Ruardanteeds insl; il sla-ting
in 2ny lype weoulher

NEG-7Y fuliviy 35000 ecle a: 2,000 rpr, as
J7anct 18,000 vnits of Other iznifiens.

AFLIT deliviees 80 008 volts beyend €.024 rawn,
3¢ aRainst 2,007 .Clis ol Liher iglilivng

AEC-77s ¢canstiunl hiBh vollake output glarantees
morc compleie comouetion 1g releas: !ull mlme
|[:uwer . Increpses tas milvaee by

rups nluzs and Pointa elean deyond sl 000 milcs
oo engines rtun smoother . . hres fouled plufs

.. -Increases top gpide . elininates 3 ou of
Souneups . .and it's Ruerenited fos 3 full Years.

Complele'y wallatirga! ane shotkawvf . . LELS?

| oT) 23K : ¥ csell @ 12 6C inles nsaye Bicuth
| £s acd macleasnce sacvees!
Werd [Chan

e Racg Drivet Pall 1N states,
“AEC-TT Wil MPOVE § @iz
poferviace 300 «enomy.”

Celdicd casy o lollow
stroctoes vke  iadls) Ltin
qize ars sieple by W1
i 20 ImTutex- NO spérn
‘ools ur kagw CCAC reqQLtreo. B

2,790,000 miles ol testing. § o
years of sales, w'lh qadlity :
cemranenls Such g9 tn!ral Metcis Biice LS
angen: translslar (lyao 2N13584), Mete-cla SO
walt zcnc: diedes ¢ rlpt 1N29366). Fieva wilheul
a deuml the ritlinlilily of ewu-y &EC-77.

AEC-77, featurc for {eature

$49.95 poflpaid, Dannol be doplicated er
matched w any aiher 2¥2lem, Qrder now and
g8ave $10.00 by wpimg tha ettached ceupon, or
see youl Ipcal deolae,

COMPLETE FACTORY WIRED SYSTEMS!
(Regularly $49.9%)
REC 7T wilk I-IW-I gritien Cail
12 woit systems $38.55
AEL 77t nnhu Sronng Sritich Surs
/12 vont $29.95
NEED BOILS & BALLAST RERASTORS ONLY?
Teantiater 79 (488 1) Ignilion Corl /12 VoIt $11.85
Baitast Retiatys  wariable .3 le 330 w2 ¥ 185
COMPLETE DO OT YOURSELF KIT'
AEC K¢ Nogvitve Graund oetly

[ mromomr e — =

AUTOMOTIVE ELECTRONICS CO. |
| 387 PARK AVE, SO. NEW YORK. N.v. 10016 |

Rezaraless af prlcd.

| NAME :
AUURESS . ... R I
CITy X 20NE . .. STATE : f
T AEC-27 ter Negalivn g-Oundl fi/|2 s3v.9s |
M AEC-220 FGr Ausll ye ground 6/12v .. . s:s,usl
) Rit$32.95 T 200:1 Cu | $11.85 (- Ballast $1.95

{ 73 FRTE BROCHURE OM AEC 77 SYSEMS.
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