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Rx and ex
- easy-to-build substitution boxes

fig. 1. Schema tic for resistor substitution box.
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steps - res istance values of
1 to 9,999,999 O hms.

Construct ion of thi s uni t
is simple . The resistors a re
mounted across the switc h­
es' termina ls. By opening a
switc h, that resistor is con­
nected in c ircu it.

The sw itc hes are a r-

I finally got tired of trying
to read the ohmmeter.

hold the test leads in place,
and turn the potentiometer
to find a resistance value
that would keep my experi­
menta l c ircu it from going
up in smoke.

What I needed was a re-

•

si stor s u bs t it u t io n box.
Wel l, I got out some paper
and a pencil and went to
work. The ci rcuit shown in
Fig. 1 is t he resu lt.

By using 28 resistors and
sw itches in t he 1 ·2 - 3~3

arra ngement, I now have at
my finge rtips - in one-Ohm

,.. ..,

ranged in rows of seven
across and four down (See
Fig. 1). Then the re sis­
to r/switc h com b ina t io ns
are connected in se ries . I
used slide switc hes in my
un it (I happened to have
them on hand).

The rectangula r openings
were cut o ut with a nibbling
tool and the switches were
mounted to the box pa nel
with pop rivets.

With the use of 1 % resis­
tors, t here is a possi ble e rro r
of + 100k (that's with al l
res istors in c ircuit fo r a tota l
of 9,999,999 O hms).

With t his circuit, there is
a possible monetary adva n­
tage over conventiona l re­
sistance substitution boxes
which usua lly req uire sixty­
three resistors and seven
ten-position switches to
cover the same range.

A Capacitor
Substitution Box

A ham shack without a
capacitor substitution box?
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Fig 2. Schematic for capacitor su bstitu tion box.

i" i" i" 1'" 1'"*" *" *" ;:*=:c n *Cll

f" I" I"" }" I"oF" oF" *C IO *c,. * C18

, I " ,I s t f", f" f,.t, t , *en
* C15 --.T C I9

i" i" i," i'" i'"oF" oF" * C12 * C16 *C 20

-1

J don't believe it. Well , I've
been wrong befo re, so, if
yours happens to be with­
out one, build th is one.

This ca pac itor subst itu­
tion box has a range of from
10 pF to w ithin 10 pF of 1
uF, in 1O-pF steps. That
amounts to 99,999 possible
values. This is do ne with

o nly twenty capac itors and
sw itches. Co nst ruct io n of
thi s u n it is s im p le and
stra ightfo rward. The ca pac­
itors are connected be­
tween a common line (B1)
and one term in al on each
sw itch. The ot her termi nal s
on the switc hes are wi red to
82 . The sw itches are ar­
ranged in rows of four down

Resistor Substitution Box
Parts Li st

A1 1 Ohm
R2 2 Ohm
R3-R4 3 Ohm
R5 10 Ohm
R6 20 Ohm
A7-RB 30 Ohm
A9 100 Ohm
Rl 0 200 Ohm
Rll -A12 300 0hm
R13 lk Ohm
R14 2k Ohm
A15-R16 3k Ohm
R17 10k Ohm
R18 20k Ohm
A19-R20 30k Ohm
R21 l OOk Ohm
R22 200k Ohm
R23-R24 300k Ohm
R25 1 Megoh m
R26 2 megohm
R27-R28 3 megohm
S1 th rough S28- SPST slide or
togg le switches
BPI, BP2- 5-way binding posts
M isc .-wire, ca bi net, rub-on
letters and numbers

and f ive across (Fig. 2). I
used mica (5 %) and pol y­
styrene (2%) capacitors in
my unit.

Capac itor Substi tut ion Box
Parts Li st

C l 10 pF
C2 20 pF
C3 30 pF
C4 30 pF
C5 100 pF
C6 200 pF
C7 300 pF
C8 300 pF
C9 0.001 uF
Cl 0 0.002 uF
C11 0.003 uF
C12 0.003 uF
C13 0.01 uF
C14 0.02 uF
C15 0.03 uF
C16 0.03 uF
C17 0.1 uF
C18 0.2 uF
C19 0.3 uF
C20 0.3 uF

Sl throu gh S20-SPST switch­
es (s lide or toggle type)
Bl, B2- 5·way binding posts
M isc.- w ire, ca binet, rub-QC.
letters and numbers

Of cou rse, the tighter the
to lerance on the capaci­
tors, the more accu rate the
unit..
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Q RAPID MOBILE CHARGER "SEE THE WORKS" j)
~ T h e DEB-TED Rap id Mobile Charger is a - , CLOCK ~
~ c o n s ta n t voltage Charger that will Charge OUR EASIEST CLOCK TO )J

" your batteries off a 12 Volt source in 4-6 ASSEMBLEI D
~ h o u rs . You may use tne Cha rger at all 6 Digits 12 or 24 Hour Format D
(f t i m ~s , tnis include.s trans~it and .receive Cloc k rests between two D
~ periods, It IS equipped With. a ciqarette pieces of clear plesiglas A D
Qllgnter plug on the Input side and the GREAT CONVERSATION PIECE!
It appruprtate Charging plug on tne output Kit is comolete including top ~
\( side. Models available now ror tne Kenwood TR2400. Yaesu 207R.Tempo .' )J

QS1. S2. S5 and the Wilson Mark II and IV. Otner models available also Qual lt~ PC board, all components pre-cu t D
Qplease call or write for info $34.95. an.d drilled plexiqlas and all hard ware.$29.95 J\
<I COMING SOON THE NEW AC VERSION Wired and Tested $39,95 D
~ VEHICLE INTRUSION ALARM D
<t An easy to assemble and install kit that offers options not normal ly found .j' .j' D
Q in other alarm systems. Hidden switch mounts under the dasn. Kit nas ~ ~ D
It provisions for sensors and remote control switcn. Programmable time Q. Q.
~ delays for exi t. entry and alarm periods. Basic nook-up utilizes dome lignt eo, eo, ~
~ circuit activating wnen doors are opened . The alarm will drive a siren or )J

\( pulse horn at a 1HZ rate. Not prone to false alarm do to reliable CMOS 1>" . N I · . dr C kit wi , f II MOOEL53 14 CLOCK KIT12 or 24 hour lormat 6 large" 5 OigilS. Kit is J\
\( circuitry. 0 extema SWitch req Uire . omplete it With easy to 0 ow complelewithall parts,pc toecc andcus tom designedcabine1.(specify )J
Q instructions and diagrams $12.95 whileo'black)... .. .. '" $29.95 D
~ Wired and Tested , ,,,,, , ,,,, ,, ,,,,, ,,,,, ,, ,,,, , ,,,,, ,,,,,,, 519 ,95 D

~~ DEBCO ELECTRONICS ~D
Q DE P.O . BOX 9169 • :d~a~O:dSahipplngfO rU,S, • ~;~~r~~~1~1~~g$20.00add

~~ INC INN A T1 , 0 H I0 4 S209 • Alilo reign orders add 10% • Dnro re sidents add 4'1/% Tax h
\{ • COD orders add $1.25 )J

Q • Master Cha rq e and Visa ~It v 330
, Phone : (Sl:J) 73 1-7220 Welcome CA LL OR WRITE FOR CAT ALOG
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