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Build 
11Sure-Luck'' 

Ohms 
BY CHARLES D. RAKES 

Do you experience the "color­
code blues" every time you 
search through your junkbox for 

a resistor? And do you make like a ma­
gician and vanish when a color -code 
question comes your way? Have you 
tried to teach a budding electronic en­
thusiast the resistor color code without 
resorting to some off-color memory 
scheme? If so build our Sure-luck Ohms 
color-code decoder and never ever 
again suffer from those resistor color­
code blues. 

Why. might you ask, should I go to the 
· trouble of building an electronic 
gadget to read resistor color -code val­
ues when I can use a chart or color­
code wheel? For one thing our Sure­
luck Ohms is easier to read and the 
resistor values are indicated in OHMS, K 

ohms, and MEG ohms without showing 

all of those zeros that complicate the 
process when using a chart or.wheel. If 
you can read numbers from 0 to 9 and 
know that "k" is the prefix for 1000, and 
"M" is the prefix of1.000,000, you will not 
have any problem converting the col­
ors on a resistor into a resistance value. 

Take a look at any construction proj­
ect in this publication and most others, 
and you will find in the parts list and on 
the schematic diagram that the resistor 
values are usually shown in their short­
est possible form. A two-thousand-two­
hundred ohm resistor (2.200) will be 
shortened to read 2.2k and a two-mil­
lion-two-hundred-thousand ohm re­
sistor (2,200,000) wi l l read 2.2 
megohms. And thafs what the circuitry 
in Sure-luck Ohms does to make de­
coding the color code on a resistor's 
body a snap. 

If selecting a required 
resistor solely by color 
code is giving you 
headaches, or ifyou 
simply don't know the code 
well enough to use it 
accurately, check out Sure­
luck Ohms-the easy-to­
build color-code sleuth! 

About The Circuit. The schematic .di­
agram for Sure-luck Ohms is shown in 
Fig. 1. The circuit is little more than a 
well-thought-out switching arrange­
ment-built around three single-pole 
10-position (SP10T) rotary switches-­
that are used to decipher the resistor 
color code thafs stamped in the units 
body. To operated Sure-luck Ohms, the 
three switches are rotated to match the 
resistor's three colors. A pushbutton READ 

switch is then used to apply power to 
the circuit and light the proper LED'S to 
indicate the resistor's value. In between 
the switches and LED's is a bit of "diode­
transistor logic" that turns on a flashing 
decimal point LED, the OHM LED, the K, or 
the M LED as required. 

The function of S1 is the simplest of the 
three selector switches. When S1 is 
pressed, battery power is applied 
through a 470-ohm current-limiting re­
sistor and the wiper of S1 to the selected 
LED to indicate the first digit of the re­
sistor's value. 

The second rotary switch, S2, selects 
the LED for the resistor's second digit. 
The first position on all switches is 
marked black indicating a zero. Since 
S1 selects the resistor's first digit a zero 
LED isn't needed, but in the second and 
third digit the zero is necessary. If a re­
sistor has a color code of brown-black­
red, S1 will be in the brown (number 1) 
position and the S2 will be in the black 
(zero) position, and S3 will be in the red 
(number 2) position. Butforthe circuit to 
show a reading of 1k, the zero LED for 
the second digit must not light. Thafs 
where Q1 and D1-D3 come into play. 

The wiper of S3 connects the 9-volt 
bus to the number-2 (red) position and 
on to the base of Q1 through D1. That 
turns Q1 on, clamping the voltage ~ 
across the zero LED to ground, keeping ~ 
it from lighting. The positive voltage at <D 

position 2 of S3 also supplies current 5! 
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Fig. 1. Sure-luck Ohms is little more than a well-thought-out switching arrangement­
comprised of three single-pole 10-position (SPJOT) rotary switches-and LED's to 
decipher the resistor color code that's stamped on a resistor's body. 

through 09 to turn on the OHM LED. Of 
course the READ switch must be acti­
vated for the LED's to light. 

If the resistor had been a 1.5k (brown­
green-red) instead of a 1k, the wiper of 
S2 would be on the number 5 (green) 
position. Current would then flow 
through R7, LED15, R8, R12, and the 
base-emitter junction of Q2, turning it 
on and bringing the cathode of LED24 
to ground. The wiper of S3 supplies a 9-
volt source to its number-2 (red) posi­
tion and on through 015, R2, and on to 
light the blinking, decimal-point indica-

~ tor LED24. 
z The third zero (LED20). as well as the K 

~ (LED22) and M (LED23) indicators, are 
0 controlled by switch S3 and their simple 
~· diode logic. 
w 
a: 
:5 Construction. In the author's unit. the 
::::> 
a.. majority of the components are circuit-
~ board mounted and housed in a 6% x 
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3% x 115/16-inch plastic cabinet. The 
circuit is by no means complicated or 
critical, and can be built breadboard 
style if you wish. However, to simplify 
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~ Fig . 2. To simplify 
assembly and reduce the 
possibility of error, 
printed-circuit 
construction is 
recommended. Here's a 
template for the circuit­
board layout used by the 
author. 

assembly and reduce the possibility of 
error, printed-circuit construction is rec­
ommended. Figure 2 shows a template 
for the printed-circuit layout used by the 
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Fig. 3 . Assemble the printed-circuit board using this illustration as a guide. When 
mounting the components to the board, be sure that the polarized parts (diodes and 
LED's) are properly oriented. 
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ALL DIMENSIONS IN INCHES 
Fig. 4. Once the board has been assembled, prepare the frontpanel of the enclosure 
using this layout as a guide. Note that the front panel of the enclosure has 24 holes 
spaced to match the LED's mounted on the board. 

author. Regardless of the method of 
construction taken, you should be able 
to build your own for under $20, or even 

less if you maintain a well stocked 
junkbox. 

Assemble the printed-circuit board 

3 
4 

5 

6 7 

using Fig. 3 as a guide. When mounting 
the components to the board be sure 
to orient the polarized parts (diodes 
and LED's) as shown. Note that all the 
LED's, except LED24, are mounted with 
their cathodes facing the left edge of 
the board. Also note that the cathodes 
of all of the LED's in row 1 and all but one 
in row 2 are common. The anode of 
LED24 is facing the left edge of the cir­
cuit board. 

If you want to save a dollar. you can 
substiMe a regular LED for the flashing 
unit used for the decimal point, LED24. 
All17 of the 1N914 diodes are mounted 
on the board with their anodes con­
nected to the pads that are located 
along the outside rim of the printed­
circuit board. A jumper from the cath­
odes of D7 and DB to S3 position zero (0) 
will have to be added for the OHM LED to 
light when decoding resistor values of 
100 ohms and less. There's no hole in the 
circuit board for that jumper so just tack 
a wire on the back side of the board at 
the junction ofR3, D7. and DB. Also note 
that there are two additional short jum-
pers on the board. ~ 

Using color-coded wiring between ~ 
the board and the switches will help ~ 

~ (Continued on page 97) -
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SURE-LUCK OHMS 
(Continued from page 51) 

simplify the job of keeping track of 
where you are and where you are 
headed. The rotary switches in the pro­
totype are actually 12-position switch­
es, which for some reason are easier to 
locate than 10-position units, but either 
will do. 

Once the board has been as­
sembled, prepare the front panel of the 
enclosure using the layout shown in Fig. 
4. The 24 holes in the front panel of the 
enclosure are spaced to match the 
spacing of the LED's that are mounted 
on the board. 

In the author's arrangement. the LED's 
do not extend through the front panel 
of the enclosure, but instead are 
mounted so that the crest of the LED 
lenses rest on the inside surface of the 
enclosure at the proper positions so 
that lighted LED's can be seen. The off-

PARIS LIST FOB SURJ;-WCK 
OHMS 

DlLClORS 
""~N3904 pr 2~22~2 .~eneral-
se NPN silicon transistor 

~'Dt-,Dl7-1N914 general~puJ.pOse small­
signal silicon,diode.'*' , 

ED23-JumbQ red LED 
Flashing (Radio Shac.k 

36) or stand{lfd LED, see· teXt 
~ <:;;'( 

toRS 
8,(i:).IJ.ire§istprs are Y4-"?l\1 5% units.) 
Rl-:R6-470-ohm 
R7-R,?-270-ohm 
IU0-=4700.-ohm 

.Jpo,QOO-ohm 
. / 1000.-ohm 

.DDITIONAL PARTS ANDcMATERIALS 
'bt . 9-volt transistor~radio battery 
S1-S3-SP10T or SPl2T rot,ary switch, 

see text 
~4-SPST normally-open pushbutton 

0switch 
· ,oi~cuit board materials; 

battery bOldet;, and 
~. <i,Q!lfi$!S.~Pf· kn()p§h·•~i&¥:;,m~Sllder, 

hardware, etc. 

No~e: The following items are available 
K.rystal Kits, P.O. 445, 

onville, ARi721712.::1A kit' 
qJpwg the cir~uit b2<~!:d and all . 

paqs (excluding tile cap~net, switcQ:es; ' 
'Jmobs, and fiashing .. LED) is available 
for $14.95 postage paid; thecircuif 
l>Qard only is available. fo~ . $7.95 

•ngosjageipaid. i:).r~l!.nsas residents 
lease add apphcl!,~le>sa1es taX. 

board components, which consists of 
four switches (three rotary and one 
pushbutton). are positioned on the 
front panel as shown in Fig. 4. 

There are several schemes that can 
be used to label the front panel of the 
enclosure--anything from rub-on let­
ters to cut-out letters and numbers 
glued in place. The ten colors used to 
mark the switch positions can be made 
with r;narking pencils. After finishing with 
the front panel's lettering and coloring, 
give it a good coat of clear plastic 
spray. 

Check Out And Use. To check the 
circuits operation. first set the three ro­
tary switches (S1-S3) to black-black­
black and press S4. The o (LED10) and 
OHM 'LED's should light. Switch S1 to 
brown and LED1. LED10, and the OHM LED 
should light. Set S1 to brown. S2 to 
green, and S3 to red and you should 
read 1.5k with the decimal point indica­
tor, LED24, flashing. Keep checking 
each switch out one position at a time 
to be sure there are no wiring errors 
between the switches and circuit 
board. 

Position 9 (GOLD) on. S3 does not indi­
cate the resistor's tolerance, but is used 
to decode a resistor of 10 ohms or less. 
You won't come across such values too 
often, but when you do the circuit will 
read them, too: 

You can also work backwards: If you 
need a particular value of resistance. 
but do not know the color code for that 
value, the circuit can be used to figure it 
out. Simply press switch S4 and hold 
while rotating switches S1-S3. For in­
stance, lefs say you need a 1.2k re'sistor. 
Simply rotate S1 until the 1-position LED, , 
which is located in the rightmost col­
umn, lights; then do the same for S2 until 
the 2-position LED lights; and finally ro­
tate S3 until the K LED lights. 

Finding the color codes of resistors 
with values of a hundred-thousand 
ohms is only slightly more difficult. be­
cause the o LED must be taken into ac­
count. For example, if a 750k resistor is 
needed, you would rotate S1 and S2 as 
described above, but S3 must be rotat­
ed until both the K and o LED's light­
thafs 75 followed by 0 for 750, and the K 

to indicate that that number is multi­
plied by 1000 for a total value of 
750,000 or 750k. 

You'll soon discover that old timers 
and new comers alike will find Sure-luck 
Ohms a valuable ally in decoding 
those hard to remember color-code 
values. • 
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0 2617T-BUILD ARE- .. 
MOTE-CONTROLLED 
ROBOT ..... regular $9.95 
...... SPECIAL $8.95. Fool­
proof instructions for putting 
together your own full·size 
working robot at a fraction of 
the commercial cost. 

... 0 2645T -117 PR,AC­
TICAL IC PROJECTS YOU 
CAN BUILD ..... regular 
$10.95 ..... SPECIAL$9.95. 
Dozens of fully tested 
ready-to-build circuits you 
can put together from read· 
ily available, low-cost IC's. 

0 BP53-PRACTICAL 
ELECTRONICS CAL- ... 
CULATIONS AND FOR-

. MULAE ..... regular $6.95 
..... SPECIAL $5.95. Six 
basic sections: Units and 
Constants, Direct Current 
Circuits, Passive Compo· 
nents, Alternating Current 
Circuits, Networks and The· 
orems, Measurements. 

... 0 2706T-BUILDING 
METAL LOCATORS ..... 
regular $9.95 ..... SPECIAL 
$8.95. A treasure hunter's 
project book. Build your 
own high-quality metal de· 
teeter for a fraction of the 
factory-built cost. 

0 BP234-TRANSISTOR .. 
SELECTOR GUIDE ..... 
regular $10.00 ..... SPE­
CIAL $9.00. Offers a range 
of selection tables compiled 
so as to be of maximum use 
to all electronics engineers, 
designers and hobbyists. 

Electronic 
~~~-~ology ... 0 ETTCAT-ELEC­

TRONIC TECHNOLOGY 
TODAY INC. CATALOG ..... 
$2.00. 36·pages list a wide 
variety of electronics books . 
Included with catalog is a 
coupon good for $3.00 off 
your first purchase. 

MAIL TO: Electronic Technology Today, Inc. 
PO. Box 240 
Massapequa Park, NY 11762-0240 

I SHIPPING CHARGES IN USA AND CANADA 

I I $0.01 to $5.00 ... $1.25 $30.01 to $40.00 $5.00 
$5.01 to 10.00 ... $2.00 $40.01 to $50.00 $6.00 

I $10.01 to $20.00 $3.00 $50.01 and above $7.50 
1 $20.01 to $30.00 $4.00 
1 SORRY, No orders accepted outside of USA and 
1 Canada 
I Total price of merchandise . $ ____ _ 

I Sh~~~~gt~~ee chart) . . . . . . ~ ____ _ 

I Sales Tax (NYS only) . $ ____ _ 
1 Total Enclosed $ ____ _ 
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