
... GRAPHIC PLOTTING 

that includes graphic and plotting 
software. 

The Panasonic (Quasar) HHC is 
also equipped to do graphical and 
plotting functions when equipped 
with the mini-plotter/printer. Soft
ware for these machines is supplied 
by the manufacturer through man
uals and distributed through some 
of the information networks. 

The Sinclair ZX-81 (Timex TS-
1000) computers have memory
mapped video and special graphic 
characters that can be used to pro
duce graphic plotting images. The 
Graphic Kit and Programmers 
Toolkit from Softsync Inc. (PO Box 
480, Murray Hill Station, New 
York, NY 10156) at $14.95 for each 
cassette provide the capability for 
using this computer for statistical 
plotting. Use of the mini-printers 
available for this computer and the 
additional memory capacity provid
ed by the Memopak plug-ins from 
Memotech Corp. (7550 W. Yale 
Ave., Denver, CO) complete the 
peripherals needed to do plotting 
with the Sinclair/Timex computers. 

Plotting Graphics for Epson QX-
1 0. One of the features of the 
Valdocs Operating Systems for the 
QX-10 computer is the DRAW facili
ty. It is entered by merely pressing 
the ORA w button. The system will 
ask if you want shapes, or lines, or 
business graphs. If business graphs 
is selected, the system next asks if 
you wish to make a (L )ine graph, 
(P)ie chart, or (B)ar graph. Upon 
selection, the system asks additional 
questions and the user is prompted 
to specify the parameters of the 
plot. Once the data is input into the 
computer, the system generates the 
graph and stores it on the disk. The 
plot can also be sent to the printer 
for reproduction. The user also has 
the ability to label the graph with 
the same selection of type available 
in the word-processing mode. This 
includes normal, italic, bold, or a 
combination of bold and italic 
types. It should be noted that this 
capability is built into the Epson 
Valdocs Operating System. No ad
ditional software package is 
needed. 0 
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CALCULATING 
PARALLEL RESISTANCE 

PAIRS 
Using a programmable calculator 

to find two resistance values to 
substitute for an unobtainable one 

By Kevin Quinn 

E VEN in this age of the IC, ex
perimenters are often faced 

with the simple problem of parallel
ing two resistors because a compo
nent with the exact value isn't avail
able. For example, you may need a 
15-ohm resistor, but there's none in 
your box. Formulas are of little 
help, since you're looking for two 
unknowns. So what do you do? 
Here are a few ways to solve the 
problem. 

If you need a 15-ohm resistor, 
multiply 15 ohms by a number such 
as 4. You get 60 ohms- that's one 
resistor, Rl. Then divide 60 by 
3-that's 20 ohms for R2. Resistors 
Rl (60 ohms) and R2 (20 ohms) in 
parallel give you 15 ohms. 

Another way is to multiply 15 
ohms by 3, so that Rl equals 45 
ohms. Then 45 divided by 2 gives 
22.5 ohms for R2. Another pair! 
You can do the calculations in your 
head. It's much easier than "the re
ciprocal of the sum of the 
reciprocals." 

One other way to solve the prob
lem is with a programmable calcu
lator. You can set up a simple pro
gram that will give you 5 or 6 pairs 
in no time. The program for a TI 
machine is shown below. 

00 X 
01 R/S 
02 STO 1 
03 = 
04 STO 2 
05 R/S 
06 RCL 1 
07 
08 1 

Begin by entering the number of 
the desired resistance. Press R/S. 

Then enter the multiplier. The num
ber that will be displayed is Rl. 
Press R/ S. The next number dis
played will beR2. Press R/ s again to 
repeat the cycle. 

Sometimes this method gives val
ues that do not correspond to stan
dard values such as 47 kilohms or 
82 kilohms. But in the trials we 
made, using the closest standard 
values ( 4 7 kilohms for 49 kilohms, 
etc.) worked out to an accuracy of 
better than 5%. 

To find 3 or more resistors equiv
alent to the desired value, first find 
the first two values. Then use one of 
them as the new desired value and 
find two more. For example, if the 
desired value is 47 kilohms, 

47 X 5 = 235 
235/4 = 58 
58 X 3 = 174 
174/2 = 87 

(Rl) 

(R2) 
(R3) 

Using standard values of 240 
kilohms, 180 kilohms, and 91 
kilohms in parallel will give an 
equivalent resistance of 48 kilohms. 
Usually, this is close enough. 0 

09 = 
10 -:--
11 RCL 2 
12 = 
13 1 /x 
14 R/S 
15 RST 
16 R/S 
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