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The Ultimate Fuse
- ac overload protection

IILQAO

circu itry fo r suc h a need, it
came to mind that several
facto rs had to be taken into
cons ideration . The system
had to be simple, foolproof.
and, above all e lse, inex­
pens ive. There is no logic in
p rov id ing an expensive
method fo r the sort of thing
wh ich a typ ical amateur
might wish to protect. The
setu p to be described satis­
fi e s al l of the forego ing.

The heart of the protec­
tive ci rcui t lies in the utili­
zation of a surplus 24-volt
dc relay . These are widely
ava ila ble at low cost. If
such a re la y can be incorpo­
rated into a simple circuit,
then we sho uld end up with
a sa tisfacto ry combination
for taking care of ac over­
loads.

Refer to Fig. 1 . Note that
we have incorporated a sur­
plus 2.5-volt filament trans­
former of 1D-Am pere ra ting.
Since silico n diodes came
into playas substitutes fo r
mercury-vapor tubes, suc h
transformers have become
a dru g on the marke t. But a
suitable transformer of sim­
ilar ratings should serve;
that is, a low-voltage sec­
ondary and rather high c ur­
rent rat ing.

Preliminary experiments

""."

It is co mmon practice fo r
commercial and mil itary in­
sta llat ions to provide c ir­
c uit ry to protec t thei r pow­
er supplies, both as to input
and output. Dc overload re­
lays a re pro perl y instal led
in the output of the rectif ier
o r filter c ircu its, and ac
overload re lays are in­
stalled in t he primary cir­
cu its of the various power
supplies , a nd so on. But I
had yet to see how an ama­
teu r experimenter might
put together a suitable sub­
stitute for an ac overload
relay.

In an ea rnest effort to
devi se some sort of simple
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Fig. 2. Final version of overload relay. SW1 selects 2.5-, 5-, o r
10-Amp kickout points.
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rected. it so me how struck
me : There's got to be a be t­
ter way!

In the past, hams who
built their own power sup­
plies could depend on man­
ufa ctu rers to offer severa l
d iffe re nt types of rel ays,
so me with manua l reset
ca pa bi lit ies and some with
electrical reset feat ures ,
but such items a re no lon­
ger available to the ama­
teu r builder. In view of this
deficiency, a few years ago
I offered a homely solution
to the de overload-re lay
prob lem: how to home­
brew what you can no lon­
ger purchase .'
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Fig. 1. The earl y c ircuity was
fairly simple, bur neti­
wave rectification from the
12o-volt winding caused the
setup to be less sensitive
than des ired. Added compo­
nents shown connected
with dotted lines are needed
to keep the relay locked
up after an overload has
ca used the ci rc ui t to
be broken. (No te: Refa y
shown at rest. i.e., non-ener­
gized.)

52 73 Magazine " August. 1982

Recent ly, wh ile working
on the design for a new

power supply, I managed to
blow over a dozen fuses .
My regula r ham buddy was
on a weekend fishing trip,
so I kept making the same,
simple error. After the trou­
ble was located and cor-
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experiment at ease, without
blowing box afte r box of
fuses?

All of the foregoing ca li­
brations were obtained with
ac loads consist ing of non­
inductive heater coi ls. If
you r c ircuit to be protect­
ed is highly reactive, you
may find the relay kickout
points to be slightly dif­
ferent. •
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Relerence

1. " Son of the Overload Relay,"
73 Magazine, January, 1977, p.
140.

MECH ANICAL
SPECIFICATIO NS _ atocI

PIN DESCRIPTION

191·800 1'1. M. 5/16·32 stud
191·614 1 '1. M. BNC connector
191-819 1'I. M. PL·259 connector

ANNOUNCING

ELECTRICAL
SPECIFlCAOONS

DESCRIPTION

2 M. 5116·32 sl ud
2 M. BNe connector
2 M. PL·259 connector
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191·200
191·214
191·219

P_rta List
T- z.s-vcn, l ~A f ilament transformer
0 - all d iodes type 1N4007
C- 100 "F, 35 volts
$1- Rotary switch with 3 po sitions
S2- Momentary-contact switch, wired for normally-closed

operation (Radio Shack 275-619)
K- Potter & Brumfield type KUP 14015 (Fair Radio Sa les,

lima, Ohio, $2.50)
Rl ·A3-1000 Ohms, SoWatt, wirewound
A4, A5- 330 Ohms, l.watl
A6- 15k Ohms, t -wett
A7- 2700 Ohms, z-watt
Small cabinet or chassis, a-wire ac cord, and 5-way output ter­
minals
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RF PRODUCTS announces p,oduction 01 !'>'8 wavelengt h VHF
rereeeeeree anlennas 101 t H · t48 MHz 12M). 152·17~ MHl and
220-22!i MHz (1'/00 MI. These new antennas a'e inlende-a 10' use on
hanel-he'd and base sta tion t' ansceive' s. They a,e ava,lable with
BNe eonne<::tOf . 5/1&-32 stud. 01 PL·259 ecoeec tce A lelescop·
ing man nlekel.pl"led nine se<:hon 'ad,atOl 's used 10 ' light"
weighl aM len RF junct ions than pre. ,ous ly ava ,lable !'>'8
wa velengl h anl ennas. Ma..mum !l ain IS " ehe;we<! by l he c orn­
bin"hon 01 a base sPfing 'Of whiP protecl ,on and a tuned ma tch­
ing netwo,k 10' minimum VSWR. Mi nimum 2·mete, bandwid th '0'
1.5:1 VSWR is 3,5 MHz. Overall lengt h w ith BNC ccnnectce is
45'A inc hes (1182mm). The BNC conneCtor and 5/16·32 st ud
models are in tended 'o r hand·held tra nsceive, IHTsl use and
Ihe PL·259 model whic h includes a type M359 r ighl angle adap·
l or is in tended 101 d irect rear mountino on base stal,on treee­
cei .ers. Suooesied lisl price '01 all models 's $19 95 the mosl
popular of wh ic h are uetee be lOW,

son, I chose 10ClQ-vo it sili­
con d iodes, type 1N4007,
for service in thi s un it.

So we have an ac over­
load relay which is simple,
inexpensive, and depend­
able. Furthermore, it can be
ca li brated to kick ou t at
seve ra ldifferent ampe rages
at the flick of a switch . I
have yet to see such a sim­
ple item described in pri nt,
and I thought it would be
nice to sha re this knowl­
edge with other me mbers
of the amateur fraternity.
So, why not try th is out and

fai rly common item in all
stores which cater to rad io
and TV service men. Addi­
tional resistors were added
to cause the setup to kick
out at 2.5, 5, and 10 Am­
peres. This 4-t0-1 range is in
li ne with what the commer­
cial makers of such re­
lays-West inghou se for ex­
ample-design into their
products.

Other d esign fac to rs
worth ment ioning are:
(a) The 100-uF electrolytic
ca paci to r seems to be
about right in th is setup. A
lower va lue may cause the
dc relay to buzz, and a high­
e r value can cause a time
de lay to take place- defi­
nitely undesirable in any
form of protective circui try
where high power is in­
vo lved; and (b) Avoid car­
bo n re s ist or s in th e
1000-0hm positions. Care­
ful checks show that a
1000-0hm, z-wau carbon
resistor will be d issipating
1.6 Watts o r 80% of its full
va lue. This will cause up­
ward change in the resis­
ta nce, a nd , indirect ly ,
"ca librat ion creep" in the
finished instrument.

Random thoughts at thi s
jun ctur e : O t he rs ha ve
asked me whether simpler
devices, such as the ther­
mal overload units corn­
manly fou nd on the back of
TV sets, wou ld suffice.
These have been tried a nd
their use cannot be justified
since the t ime delay is into l­
erable where an expensive
unit requires protection.
Personally, I almost lost a
very nice Pcwerstart while
attempting to live with suc h
prote ction.

Perhaps solid-state de­
vices might be designed to
furnish the same function? I
would be disincli ned to de­
pe nd upon suc h a setup in
view of the relatively high­
voltage spikes wh ich are en­
countered when a highly in­
ductive component-suc h
as the power transformer in
a large a mateu r rig- needs
to have its primary circui t
interrupted. For that rea-

led me to develop the most
elementary circuitry to ful­
fill the concept. When cur­
rent is passed through the
2.5-vol t winding a curren t
will be induced into the
12o-volt wind ing (now the
secondary). After rect ifying
and fi ltering, the dc voltage
is used to ac tua te the
24-volt de relay. The va ri­
ab le resistor, R, can be ad­
justed to al low various ac
currents to pass before the
relay will trip and open the
ac circu it.

This wi ll not completely
suffice , however, since the
relay will bu zz back a nd
forth between on and off
unless some form of lock­
up is provided. The added
components, shown by dot­
ted lines, attend to this
funct ion . l ock-up is ob­
tained with lower current
than is required for pull-in,
and simple ha lf-wave recti­
ficat ion will serve. Reset is
furnished by opening the
switc h, which is norm ally
closed.

The system that fina lly
evolved is shown in Fig. 2.
The full-wave bridge recti­
fier furnished mo re voltage
than the original half-wave
c ircuit and allows the relay
to t rip out at a lower cur­
re nt. In a thorough sea rch
for a relay of better suitabil­
ities, over a dozen relays
were checked out experi­
menta lly. Finally, it was
decided to opt for a rela­
tively se nsitive unit which
has the added advantage of
having three sets of con­
tacts, all rated at 10 Am­
peres. To be on the safe
side, these a re wired in
paral lel.

My thoughts then were
directed to the feasibi lity of
obtaining a su itable vari­
able resisto r, in order to en­
able the relay to actuate at
va rious current setti ngs .
Easier said than done!

The three principa l ca li­
brating resistors a re used in
place of a " nice to have"
300D-Ohm, 1o-Watt wire­
wou nd potentiometer. The
g-wan, 100D-Ohm size is a
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