
Vern A We;H WA9VLI<
533 South Lincoln Avenue
Kankakee /L bO'J(J/

Cheap and Simple
-your basic 13.8-V, 25-A power supply

Fig. 1. Power supply schematic diagram.
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The 13.8-volt ham radio
transcei ver has really

come of age . Many of these
units are great fo r mobile
o peration, but when it
comes to fixed-station use,
the transceive rs ca n really
come up sho rt - primarily
because of the compa ra
tively high current values
they draw on peaks.

The two- meter FM and
poli ce-scanne r ind us tries
have given us (I va riety of
1 3 .8 -vo lt , lo w-c ur re n t
power supplies which in

many cases can be bought
more cheaply than built.
However, the seemingly rar
ified H .8-volt , fifteen-Amp
(or higher) power supply is
not that easy to come by,
which re al ly limits the
possibilities with transceiv
ers d rawi ng anyw here from
sixteen to twenty Amperes.

Sca nning the cata logs be
ca me a depressing expe ri
ence for me, particularly
when support ing one wife,
three cats, and twe lve hob-

bies on a pilot's sa lary.
There are a num ber of ex
cellent commercia l power
suppl ies available, but you
can expect to pay an ab
solute minimum of $100 for
low-current vers ions and as
much as $300 for a power
supply beefy e nough to
keep my Vibroplex Presen
tat ion da nci ng it s way
t hroug h t he kil o s a nd
megas. Besides all that, my
idea of a power supply is
somet hi ng that sits in a
d ar kened corne r, is not

seen, and is purely an ac
cessory to my equipment.
$100? S200? $3001 For a
lousy power supply?

Occasionally, a maga
zi ne a rti cle has slipped
throu gh on the sub jec t of
13 .8-volt , h ig h-curre n t
power su pp lies. Unfortu 
nately, in many cases the
au thors have escaped the
world of simplici ty and
featu red compo nents and
techn iques that are ava il
able eas ily on ly through
NASA. Hence, I drew up a
priorit ies li st so th at I could
readily view my cr ite ria for
such a power sup ply: 1)
cheap, 2) simp le, 3) cheap,
and above all, 4) cheap. I
am o ne of those chicken
wi re and chew ing-gum
types whose home-brewed
projects are best character
ized as "functional" and
are best unseen. (At least
with power suppl ies, any
wav.)

My particular need was
to supply power to an Atlas
210X. While my home sta
tion is basically a salvage
yard fo r old boat anchors,
six years or so ago I pressed
the Atlas into mobile ser
vice. In fact, mobile opera
tion is all my Atlas has ever
seen. Until recent ly it has
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Fig. 2. Heat sink cons truction deta ils.

Parts List

C1- 13,OOO-uF" zs-v eiectrcivnc capaci tor
C2- 1().uF, 25-V electrolytic capacitor
C3-0.22·uF, 1DO-V tubular capaci tor
C4, C5-0.01 ·uF, 500 V ceramic capac itor
D1-D4-25-A diodes or epoxy bridge rect ifier (see tex t)
D1 ·D5-1 N4004 diodes
Fl - Fuse, 5 Amp
F2- Fuse, 30 Amp
01 ,02,03,04,05-2N3055transistors
Rl -120-0hm 4-W resistor
R2-3O()().Ohm, Y,-W resistor
R3-500-0hm, l ·W potentiometer
R4, RS" RG, R7, R8-0.25-0hm, 1-W resistor
ICl-7812 VOltage regulator
S1-SPST switch
S2-6-position wafer switch
T1- 12()17·24-V ac power transformer (see text)
Miscell aneous: NE1 neon bulb, binding posts, l ine cord, ().25-V dc
volt meter, Q-30.A ammeter, heat sinks, chassis, blower. fuseholders,.
and bulb socket.
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Amps. I am using a Sem
tech-Alpac 7905 only be
cause I happened to have
one on hand . Motorola, In
te rnatio nal Re c t i f i e r ,
VARO, and EDI make ex
cellent equivalents .

Voltage regu lati on de
pend s on adeq uate f i l tering
and an Ie known as a 7812.
Afte r muc h experi men ta
t ion, I found that m y vol t
age regulatio n (as well as
hum attenuation) improved
as I increased the va lue o f
f i l te r capac ito r C2, Start ing
out with 2000 uF, J worked
my way upward to 13,(XlO
uFo Though I now have a
37,OOO-u F fil ter capac itor
in the circ ui t , 13,000 uF
seemed to be enough, 1 he
am o un t of filte r i n g
achieved by going fro m

I I
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In the rectif ier circuit
there are two avenues to
follow. You can buy four
d iodes a nd m ake your
bridge or you can do as I
did and use one of the nifty
o ne-in ch-squ a re epoxy
bridge recti fiers. The l ittl e
one-inc h jobs are conve
nient becau se you don't
have to mess around f igur
ing which end is the anode
and wh ich is the cathode.
O rdina r ily, t he epoxied
bridges are simply marked
AC, AC, -t-. and -. Can you
beat that ?

As always, no m atter
w hat you do fo r recti f ica
tion, be sure your rec t if ier is
rated for t he cu rrent you
will be needing. Most of the
little sq uare bridges are
rated between 20 and 35
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a coo l ing fa n. It you use a
fan in addition to the heat
sink, be sure the air cir
cu lates in line w ith the fi ns.
Blowing air perpend icular
ly to the f in s sets up stand
ing waves - the aerody
namic kind -and tu rbu 
lence and t he cool in g ef~

fect is m inimal.

T ra n s istor -m ounti ng
hardware is n ice, but I
didn't feel that it wa s nee
essarv . I attached the tran
sistors d irectly to the heat
sink and then mounted the
whole heat-sink assembly
on a sheet of Plexiglas TM at
tached to four standof fs.
Since the tran sistor ca se is
co mmo n to the collector, I
tapped a screw into one of
the heat-sink fins and th is
became my common col
lector t iepoint. I t is impor
tant to keep all lead lengths
co n st a nt . After d r i ll ing
matching holes for the base
and emitter pins in the heat
sink, heavy-gauge wi re w as
so ldered (caref ully) to each
emitter pin through a 0.25
Ohm resistor, and then a
seco nd piece o f w ire was at
ta ched to eac h base pin. I
then had only to connect
the rest of the ci rcu it to
either the heat sink or one
of t he two bus wires.

You m ay or may not have
difficu lty locat ing a sui t
ab le t ransform er capab le of
taking 120 V ec and squeez
ing it down to 17 to 24 V ae.
I wa s lucky enough to lo
cate an o ld, beat-up, ex-bat
tery-charger t ransform er at
a hamfest wh ich gave me
120/1 7 V ac . I think you will
f ind old battery chargers to
be a good source for the
t ran sformer you will need.
Remember, the transformer
must be capable of carrying
the current you are going to
draw from your power sup
ply. I paid $3.00 for m y
tran sformer and felt
robbed; I have seen them
for a dollar. Yes, you do
take a risk, but remember,
even i f the transformer is no
go od, it i s an excellent
so urce of #14 AWe anten
na wire (or larger)!

never kn ow n t he joy of tak
ing a spike from the ac
mains. Besides, w ith a de
supply, I cou ld haul the
210X into the motel room,
run coax out to the bumper
mount , and d it-dah my eye
balls out.

W hy not carry around a
car battery a nd trickle
charger, you ask? Too mes
sy and cumbersome. An
other opt ion wa s to buy the
factory-built co nsole/power
supply, but I heard rumor s
(o nly rumors) tha t the con
sole/power supply left a lit
tle to be desired in the
regulation department .

The Circuit

The power-supply circuit
uses 2N3055 tramistors.
You can tailor your current
capability by the number o f
pass transistors you use. I
wanted a 25-Amp supply, so
I used five 2N3055s. You
can figure roughly one tran
sisto r for every 5 Amps
you ' ll be d raw ing, In a
t o -Amp supply, only two
transistors would be used,
and so on

Th e 2N3055 is an N PN
power devi ce bui lt in to a
TO-3 case. The 3055 is o ne
of the more easily co m e by
t ra ns is tors and i s ve ry
chea p (meet ing criteria 1,
3, and 4). Beca use of the
power t hese litt le devil s
are going to be dissipa t ing,
he a t sin k s sh o u l d be
employed . I used a heat
sink w ith approx imately 27
squ are inches of surface
area w ith four half-in ch
fi ns, which co o ls nicely . Ex
t reme heat can quick ly
mess up the transistor junc
tion (not to mention a nice
paint job). Before sec uring
the t rans istors to the heat
sink, apply so m e sil ico ne
the rmal c o m p o u nd be
tween the 3055s and the
surface of the heat sink to
provide a good po sit ive
heat transfer .

I have always used the
rule of thumb that if you
can 't touch it , you can
blow it. If you don't care to
go heat-sink sho pping, use
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Brings you the
Breakthrough!

CALL TODAY (4061 259-9554

Conley Radio Supply
31 8 N. 16th sr, Bil lings, Montana 59101
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only was the regu lati on ter
ri ble, but the audio was
80% hu m, 20% ham. Two
things lead to the elimina
tion of hum : First (and
already covered), I placed
my voltage regulato r above
ground on the Plexig las sup
port; second, I connected
al l o f my chassis ground
connect ions to one poin t.

As with my other home
brew endeavors, I fi rst
mounted the power supply
on an open chassis . Bread
boarding can save you
much agony w hen it comes
time to actually f itt ing the
darned thing in a perma
nent box, Scou t ing around
at the Dayton Hamvent ion.
I was able to come up with
a perfect cabinet (which
formerly wa s a microvolt
meter) for $1 .00 . When
shopping for an enclosure,
don't overlook old, non
working test equipment,
etc .

M eter ing ca n be added
easily as shown in Fig, 3.
(When wi ll t he price of
meters ever come down ?)

The cost is going to va ry
depending on the state of
your junk box and what
kind of hamfest bargains
you can locate. I spent
more than I real ly wan ted
to, and tha t wa s slight ly
over ten dollars. You ca n' t
be at the p age s o f 73
Magazine for bargains on
the components used here;
it was fro m there that I pur
chased all of my purchased
parts.

As you bu ild th is, take
your t ime. Do a good job.
D ress all o f you r leads. Use
red wires for + and black
wires for -r • Take t ime to
consider the aesthetics of
th is project. Then tuck it
away in a da rk corner and
ignore it, because it's on ly a
stupid power supply, _

Fig. 3. Power supply meter
ing arrangemen t.
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Hu-m-m-m-m

M y first test of the power
supply was d isastrous. Not

type switch. Th is sw itch
goes between pin 3 of the
7812 and ground. (If this
seems like a lot of hooey to
you, you m ay disregard the
above and connect pin 3 of
the 7812 to ground through
R3. You will see a voltage
c hange of ap pro ximate ly
0 .7 V w ith eac h pos ition on
the switch, With m y supply,
I have the capability of as
much as 15 V or so, and the
switch permits me to
"switch down to" the prop
er voltage I desi re (13 B V
del.

The va lue o f bleeder
res istor R1 across the out
pu t is not cr itical either, bu t
have something there .for
your protection,

By varying the resistance
of R3, your output voltage
wi ll vary considerably. I
believe a potentiometer in
stead of a f ixed-val ue resis
tor is a better rou te so that
more flexibility is available
for future voltage needs
wh ic h now might not be
considered . As in my case,
if you are receiving 16.8 V
from your t ransformer, 250
Ohms is sufficient to yield
the 13,8 V dc you want.

Should you be supplying
your rec t if ier With 16 to 18
vo lts and not be getting a
stable 13 volts o r so, check
to be sure that you are not
losing (dropping) all of your
voltage in you r rec t if ier
diodes or epoxy bridge.
Some of the epoxy bridge
recti f iers are poor in the
area of voltage cons istency.
Try a di fferent one, even of
the same m anu fa ctu rer. An 
other place to watch for
vo ltage losses is in your w ir
ing, The mo re current you
draw, the higher your volt
age drops may become in
your t ransformer, rectif ier,
f i lter ca pacitor, o r wir ing.
Wire which is too sm all may
cause substant ial vo l tage
d rops . I would suggest
using #1 4 Awe w ire at
least.

my Atlas (300 rnA to peaks
of 16 Amperes), the voltage
d rop on the power supply is
0.4 V, which ain't had. Since
I no rmal ly don't run m y
equipment at ful l bore, the
drop from receive to t rans
mit is Quite smal l ,

As was the case with the
pass transistors, I mounted
the 7812 on a heat sink af
fixed to a small p iece of
Plexiglas on standoffs (to
sim plify Its iso lat ion from
the chassis). The heat sink
(see Fig , 2) is m ade of fou r
stnps of one-inch-wide alu
minum cu t at va ry ing
lengths and bent up a half 
inch at each end. I then
placed each one " inside" a
larger one until , voila, La
Heat Sink a la Cheap. To
keep the strips aligned, a
hole was drilled wh ich also
served to attach the 7812.

While it isn't necessary,
you ca n build in a select
ab le voltage feature by
connec ting any number of
1N4004 diodes on a wafer-

The remarkable AEA Morsematic memory keyer
has 35 fantasti c features including two AEA
designed microcomputers, up to z .ooo character
memory, automatic serial number. beacon mode,
and automatic morse trainer mode.

MEMORY KEYER
BREAKTHROUGHI

13,000 to 37.000 uF is very.
very sl ight and detectable
only With a sco pe. Obvious
ly o ne can' t ignore t he
thought that if 13.000 uF is
good, a higher va lue would
be better, but le t me cau
tion you entbustasnc high
capac ity freaks against in
stalling 150.000-uF ca paci
tors without limiting inrush
current I haven't experi
mented beyond 37,000 uf .

The 7812 voltage re gul a
tor is a n Ie device capable
of ma in tai ning exce llent
regulat ion as long as the in
put voltage fa lls between
14.6 and 19 volts nominally.
A number of companies are
producing the 7812 and it
generally has some sort of
prefix o r suff ix, but the dig
its rem ain the same.

In thi s ci rcuit, the 7812 is
above ground throu gh a
200- to 5lJO-Ohm resistor. I
don't put an exact value o n
th is becau se it is not that
critical. Going f rom receive
to full-output transmit on

52 73 Magazme • January, 1981




