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CURFf&'NT 

BY DON LANCASTER 

LOOKING FOR a professional-quality 
low-voltage power supply? Here's 

one that puts out 0-10 volts at half an 
ampere or less, is fully regulated, and 
automatically protects both itself and 
your circuits from any possible damage. 
An adjustable current limiter sets the 
absolute maximum current that can pos
sibly be delivered to the circuits-no high 
damaging currents are possible should 
an accidental short circuit or polarity re
versal occur. The power supply can even 
run short-circuited overnight with no 
harm! 

This power supply circuit (Fig. 1) is 
ideal for IC experiments, where you can 
easily set the 3.6 or 4.5 volts at the high
current levels you will need in multiple 
circuits. You'll also find it handy as a 
battery eliminator for transistor radio 
servicing, and a general replacement for 
"D" cells or similar batteries in bench 
experiments, and anywhere else you're 
working with transistor or IC circuitry. 

The performance specs are very im
pressive: less than 1 millivolt of r.m.s. 
output ripple; regulation better than 300 
millivolts, no load to full load. There are 
dual meters, one for voltage and one for 
current, with no confusion over what 
scale you are reading. Two controls are 
provided-one for adjusting voltage, the 
other to set the short-circuit current 
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Experintenter's 
"Professional" 

Power 
Supply 

e ADJUSTABLE 0-10 VOLTS 

e ADJUSTABLE 0-500 mA 

e SHORT-CIRCUIT-PROOF 

e ALL FOR ABOUT $20 

limit. And the split output terminal de
sign gives you either a positive or nega
tive case ground. All this in a three
pound 3" x 4" x 5" package you can 
easily put together in several evenings 
for $15 to $30, depending upon how 
fancy you care to get. 

Construction. The power supply will 
just fit in a 3" x 4" x 5" metal box. Holes 
for the meters are cut with a nibbling 
tool. Color-coded five-way binding posts 
are used at the output, red for +, yellow 
for -, and black for the case. If you use 
exactly �" nrrnunting centers between 
the binding posts, you can use a standard 
double banana plug connector to your 
experimental projects. Line switch S1 
mounts on the rear of voltage-adjust po
tentiometer R6. 

Although not essential, a small printed 
circuit board greatly simplifies the wiring 
and makes all the small parts easy to 
mount. The board should be laid out and 
drilled as shown in Fig. 2. Component 
layout and interconnections are shown 
in Fig. 3. Be very careful of all circuit 
and component polarities. The PC board 
mounts on the chassis spacers with four 
:;¢6 screws. 

To bleed the heat from Q3. use a Wake
field NC623K heat sink drilled to suit the 
2N3766 unit specified, and an insulated 
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Fig. 1. The short· 
circuit proof fea
ture makes this 
low-cost powe r 
supply the equal of 
many, far more 
expensive, com· 
mercial supplies. 
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PARTS L IST 
lU'l, Bl'!, Bl'J-5-'ii.la)• bi11di11g post, 011e red, 

o ur black, 01 1c yr/low 
C 1-4oVO-µF. 15-t•olt ro111p11tcr-i;radc drclro

l ytic capacitor (Sprague 46!GV 15..1..1, or 
si111ilar) 

( ·2- !VO-µF, 15-<•olt clcdrolytic capacitor 
CJ-V.1-µF, 50-<•olt 111i11iature disc ceramic ca

pacitor 
c.;-J1J-µF, 15-;•olt rll'Ctrol)•tic rapa<itor 
IJJ-1.5-amprrc, 50-Nill, J11ll-'iJ.•a;•c brid1rc rt.'C· 

tifier I .llntoro/a M DA9J0-1, or si111i/ar) 
IJ!-12-<>oll, /.;;•alt :c11a diode ( .llotoro/a 

J.\'4i4!, or si111i/ar) 
Fl-0.5-a111peri: fuse wit/J holder 
/ISI-·3" .t· 4 i / 16" jlat�fimu·d ltrat sink (made 

frn111 ll'ak1·fi,./d .\'{62JK-.ffr text) 
11-:!S-;•olt, mi11iatttrt' pilot light assembly 
.l//-0-10 d.c ;•o/tmcttr, edgewise-type ( Emico 

A/odd 13, or similar) 
.112-0-500 d.c. mi//iam 111rtt:r, cd�r-u:isc·t)•pc 

I F.111iro .1/odd 13 or .<i111ilar) 
l'C 1-1 V.!' .r J" priutcd circuit board 
()I, (!!-2:\' 1613 tra11si.1tor 
()J-!.\'3766 transist or with 111(}J111ti11g /,•it for 

T0-66 case 

mounting kit. (As this heat sink is a 
$1.50 item, you might prefer to build 
your own with 1;8" aluminum or some 
other low-priced material.) Use silicone 
grease on Q3, and check to be certain the 
transistor is insulated from the heat sink 
proper. The heat sink mounts on the 
rear of the case with pop rivets or :¢;6 
hardware. 
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R l-JSO-oh111, Y.,-watt carbon resistor 
RZ-V.62-olrm, I-watt carbo11 rnistor 
H.3-10-o/Jm, 5-w atl miniature wirr-wouud po-

tmtinml'tcr I 1lla//orv l'W-10. or similar ) 
R4-.J7-oh111, %-watt 

·
carbmi resistor 

/'5-IUUU-o!t111, Y, -watt carbo11 resistor 
R6-IOOU-o/1111, Y.,-watt pote11tio111ctcr (wit!t 

s .p.s .t. s'iJ.•itc!t S 1) 
Sl--S.p.s.t. switch ( 011 R6) 
Tl-12.6-volt, :?-ampere filament transformer 

I Al li1:d Uadio 5.; )) 1420 or similar) 
1-·-J" x .;" x 5" enclosure ( B11d CU-! 105-.-1, or 

similar) 
1-1/ard <111odi:cd-a/11mi11um dia/platl', ai•ailablc 

fra111 Rt:i//'.1 l'hotn Fi11ishi11K, 46:?7 :\". I Ith St., 
/ 1/10c11ix. Ari:nna 85014; in silver color for 
S"!.iS, tl'd or copper for $3.:?5, pos t p aid i11 
USA; stock =;:t•SJ'-1 roptio11al) 

.l/ isc.-lnsulalnl 111n1111linx kit aud #6 hardware 
for (U. li uc rort! a11d strai1t rr.licf. }.;" knob.< 
( :!) , mn1111t iug clip for C 1. grou 11d strap fnr 
/;/':!, ¢t 10 11y/011 cup washers { 4). T0-5 lra11-
sistnr pad.1· (:!}, pri11tcd circuit tcrmi11als (9), 
soldcrlcss trrmi11uls (9), wire 1111t, #6 hard
u·un', wire, solder, etc. 

Y[L 

Assembly. The various elements are 
assembled in the case in accordance with 
the layout selected. Figure 4 shows the 
author's unit before wiring. The printed 
board is mounted at the top, directly 
above the two meters, and the fuse hold
er is at the rear. The two potentiometers 
and three binding posts are also visible. 
The transformer ( T 1) and filter capaci-
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Fig. 2. Foil side 
of full-size PC 
board (right) is 
d r ille d a s  
s h o w n  ab ov e 
and co m p o- I: 
nents mounted as 
shown in Fig. 3. C> 
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Fig. 3. Parts arrangement on component side of 
the printed board. Observe polarity of the capacitors. 
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HOW IT WORKS 

The poll'n supply circuit uses full-\\·a,·e, ca
pacilor-liht·rc<l, I u-\'Oll, unre!(ulated d.c. gen· 
t·rated uy I 2.11-,·oh, 2-amperc tilamcnl trans· 
iorml'r TI, rl'Clifin bridl(e module IJJ, and tilter 
capacilor CJ. Tran:<istors (I! and (IJ, and 12-\'0ll 
zt•n1·r diodt· IX! make up a ,·olta!(r rrgtilator. 
TPgelhl'r (I I and (12 ha\'e a gain oi nround 
I 0.000. C'i'Jecti,·1·ly "ampliiying.-• the liltering cf
ierl oi capacitor C:>. \'oltagc-adjusl potcntioml'· 
tC'r un acro�s IX! pl'rlllil$ Sl'llin� the output ,·olt
agc· smoothly from zero to 10 nilts. :\ lwal >ink 
i� n•quirl'd fnr (JJ as it will di�sipate about Ir, 
watt:-: in tlw �hon-circuit modl'. 

A silicon transistnr n1·etls 0.6 \'Oil bN\rc·cn base 
a11d l'llliltt·r !;don· it will ronduc.1 rurrt'n t. To 
!.!Ct short-circuit protc·ction. a 0.62-ohm current 
Sl'll:..i111! rt'si�LOr t IL!) i:- plact•d in :i-l'ril's \rith tlw 
out put. and tra n:;i:;tnr (l/ is COilJH'Ctl'd aero:':' this 
rl':-i�tor. . \� Ionµ: a� till' current is lrss th:.in 1 
a1111wn�. thr \'olta�t· drop aero::::' R2 is le�s than 
0.h \·ol t , and (>J :->lays n}i. [f too much curn•nt 
11ow�. (>J imnwdiatrly turns 011. and robs thl' 
Zt'llt'r diodl' 111 it::. �upply \'Oltac:l': thr output \'olt
agt•. drops imm1·diat("'ly. thu:; prl'\·entin� any 
fault currf'nt� . .  \ wirt"-wound conll'nl polt'11tinm1·
tt'f (NJ) cnnnt'l·trcl in ::t·rit·:-' with thc 0.6!-ohm 
n·::-i�tor J)L�rmit::: :-.l'ltinJ.! lilt' maximum short-cir
cuit rurrrnt 1 n he• d1·li\'c·rt>d to ;i lo:-id . 

tor C 1 are mounted on the rear wall of 
the case. Long leads are used to inter
connect these two components, and to 
wire Q3 to the PC board. 

Wiring should present no major prob
lems. Use .¢::18 wire on the high-current 
portions of the instrument-between the 
collector of Q3 and meter M2, from M2 
to terminal F of the PC board, from the 
emitter of Q3 to the red ( + ) binding 
post, and between the yellow ( - ) bind
ing post and R3. RJ to R2 (R3 can be 
soldered directly to R2). and R2 to ter-

( Continlled 011 page 105) 

R3 

51 R6 

Fig. 4. Author's unit before wiring. Capacitor Cl, 
transformer Tl, and transistor Ql are on rear cover. 
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point is moved, mentally, one or two 
places to the left (as the setting of the 
Range switch requires) and. when neces
sary (on the 1.5- and 15-volt ranges), 
the reading is multiplied by three. --®f-

POWER SUPPLY 
(Continued from page 73) 

For good heat dissipation, mount transistor Q3 on a 
heat sink and bolt both to outside rear of cabinet. 

minal E of the PC board. Four .:':::10 ny
lon cup washers serve as feet. 

Current Limiting. The current limit can 
be preset from 50 to 500 mA. Up to 
about three-quarters of the current limit, 
the power supply produces a constant-

( Continued on page 110) 

Use long leads when connecting transformer Tl, ca· 
pacitor Cl, and power transistor Q3 i11 the circuit. 
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A swingin' new 
high-performance mobile 

CB antenna ... 

''the flipper" 
-· -

that clamps on 
in seconds and adjusts 
to 5 positions f ram 
inside the vehicle! 

• Heavy duty, chrome-plated clamp mount with 
5-position spring-loaded position adjustment. 
(0°, 45° or 90° mounted either side of vehicle.) 

• Sleek black fiberglass whip, center-loaded for 
high efficiency. 

• Ideal for portable operations, too. 

• Moun t only available-model M-179. Accepts 3/s-
24 threaded antennas. (Not recommended for 
antennas longer than 5 ft.) 

''fhe flipper" Model M-1ao 
mobile CB antenna 

Div. of An2ac Industries, Inc. 

12435 Euclid Ave., Cleveland, Oh .io 44106 
Export: 64-14 Woodside Ave. 

Woodside, N. Y., 11377 "Stripes of Quality"® 

CIRCLE NO. 4 ON READER SERVICE PAGE 
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Move up to 30 watt 
Courier Business Band. 

$219.50! 
FCC TYPE ACCEPTED 

FLEET COURIER 30B. Powered for the business and com
mercial operator. Lowest price unit of its kind ffCC Type 
Accepted). Big power input (30 walls) and output. Greater 
range. Reduced interference. Increased antenna height. 
If you use CB for business communications - move up to 
Fleet Courier 30B ! 

r1 couR1ERcoMMuN1cAr10N�N� - - - -1 
56 Hamilton Ave., a sutisid1ary of I I White Plains, N. Y. 10601 WhlCCa.ker 

CORPORATION I I Yes! Tell me all about FLEET COURIER 308. I I Name I I PE-711 
I Address 

I City County I 
State Zip I 

L ___ _ _______ _J 
CIRCLE NO. 11 ON READER SERVICE PAGE 

NOV IC 
GEN 

S! 
RALS! 

A Money Saving - Two meter • • • •  

518 wave omni- directional 
Antenna. 

THE MOSLEY, DIPLOMAT 2 

Built to handle any 1 power amateurs 
are permitted to use. 

Special 
Customized features 

175 Mes. 

Do-it-Yourself • •  

for 150 through 

Amateur 
Net $8.10 

For complete detai Is, · see your local 
authorized Mosley Dealer or Write .. Dept.142 

1Wo.sle9.�ik: 
4610 N, LI NDBERGH BLVD., BRI DGETON MO. 63042 

CIRCLE NO. 25 ON READER SERVICE PAGE 

voltage output. When the predetermined 
critical current value is reached, the reg
ulator automatically switches over from 
constant voltage to constant current. For 
instance, suppose your circuit takes 60 
mA of current under normal conditions. 
You would simply set your current limit 
about double, say 120 mA. 

As long as the circuit is working prop
erly, you get constant voltage out of the 
supply. Should a polarity reversal or a 
fault occur, the supply will provide no 
more than 120 mA, even to a short cir
cuit, thus automatically protecting both 
itself and your circuits from a careless 
mistake or an inadvertent wiring error. 
The response time to a fault is measured 
in microseconds-much faster than any 
fuse or circuit breaker could possibly 
respond. -®)-

COLOR CODE QUIZ ANSWERS 
(Quiz appears on page 10) 

A Axial Lead Resistor 

Value: 27,000 ohms Tolerance: ± 5% 

B Molded Tubular Paper Capacitor 

Value: 0.1 uf Tolerance: ± 30% 

Voltage: 1200 volts 

C Molded Flat Mica Capacitor 

Value: 470 pf Tolerance: ± 10% 

Code: JAN Class: C 

D Temperature-Compensated Tubular 

Ceramic Capacitor 

Value 8 pf Tolerance: ± 0.1 pf 

Temp. Coef.: -75 PPM/°C 

E Mylar/Polyester Film Capacitor 

Value: 5600 pf 

F Radial Lead Resistor 

Value: 3.6 megohms Tolerance: ± 10% 

G Standoff Ceramic Capacitor 
Value: 68 pf Tolerance: ± 5% 
Temp. Coef.: -220 PPM/°C 

H Ceramic Disc Capacitor 
Value: 720 pf Tolerance: ± 5% 
Temp. Coef.: -150 PPM/°C 

J Molded Choke Coil 

Value: 1.5 uH Tolerance: ± 10% 
Code: MIL 

K Button Silver Mica Capacitor 
Value: 391 pf Tolerance: ± 10% 
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