
refer to a cell in row 5 and we want the y 
value always to refer to a cell in column B. 
To do this, we have to employ cell 
references which have a relative column 
value and an absolute row value for x 

whereas for y we need an absolute column 
value and a relative row value. This means 

that the formula which should be entered 
into C6 and copied right and down to the 
rest of the array should actually be "=-

EXP(-ABS(C$5*$136)/10)*SIN(C$5+$86)-

COS(C$5*$B6)". Note the use of the dollar 
signs to turn the normally relative column 

or row values into absolute ones. If you've 
not come across the concept of absolute 
and relative references in Excel you can 
find out more about this important feature 

in Excel's help. 

Contour and Surface Plots 
Perhaps the most obvious way of plotting a 
function of this sort is as a contour map. In 
fact we can do better than this — rather 
than having numbered contour lines like 
those on an Ordnance Survey map, we can 

use different colours to represent different 
ranges of z values just as altitudes are 

represented on a topographic map. TO do 
this, select the whole 41 x 41 army of cells 

with C6 at its top left and then click on the 
chart wizard. Under "Chart type:" select 
"Surface" and for "Chart sub-type:" pick the 
picture of the coloured contour map 
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Sit; 
In Electronics and Beyond issues 141 and 

149 you had articles by Mike Holmes on 

valve power amplifiers, these incorporated 

"Current Generators". Would it be possible 

to obtain the information on how to 

calculate the values to enable them to work 

at different currents, I would appreciate any 

information you have on these interesting 

circuits. 

Regards Peter Rush 

which, in Excel 97, is the bottom left of the 
four sub-chart types shown. I won't guide 

you through all the remaining options 
since they're much the same as with the 

2D graphs we've already looked at and, 
after all, the best way to learn is just to try 

things out. 
An alternative way of representing this 

data graphically is as a 3D surface plot. 

Now, rather than looking down on the 
terrain represented by the function, we see 

it in 3D with high z 
values appearing as hills 
or mountains and low z 
values as valleys or 
plains. Once again, 
colour coding is used 

but you can turn this off 
if you want, or you can 
change the colours to 

match more closely 
those which tend to be 
used in topographic 
maps. In fact, this is what 
I did in my workbook. 
The 3D surface plot is generated in a very 
similar manner to the contour map — the 

only fundamental difference is that you 
should select the picture of the coloured 

3D surface plot (top left in Excel 97) as the 

sub-chart type. 
Presented here is a screen shot of the 

pertinent portion of the workbook, a close-
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Mike Holmes replies: 
Hello Peter, 

Basically this is nothing more mysterious 

than Ohm's law If the Vbe (voltage drop 

across base-emitter junction) of the low 

power transistor that controls the base of 

the main transistor is 0.7V (approximately!), 

then you only divide this by the current 

you want. 

In other words: 0.7 / I = ohms, where I 

is in amperes. E.g. if you wanted 88mA, it 

would be 0.7 / 0.088 = 7.95 ohms. This is a 

non-standard value of course so you will 

need to make up this resistance by 

combining resistors in series and/or 

parallel. 

Finding the values for resistors to be put 

in parallel can be done with reciprocal 

calculations, i.e. the nearest standard value 

for the above is 8.2 ohm, & this can be 

used if another resistor is put in parallel 

with it. The reciprocal of 8.2 is: 1 / 8.2 = 

0.122 (rounded). The final value required 

being 1 / 7.95 = 0.1258 (rounded), 

Subtracting 0.122 from this gives 0.0038; 

the reciprocal of which is 1 / 0.0038 = 263 

ohms, so you could use the nearest 

standard resistor value of 270 ohms, i.e. 8.2 

& 270 in parallel. (Or alternatively, 2 x 3.9 

up of the 3D surface plot in the workbook, 

and the contour map alone. You'll notice 
that this graph doesn't look exactly the 

same as in the screen shot — this is because 
I'd imported it to a separate drawing 
package for tidying up as I described in a 

previous article in this series. One thing I 
had to change was the labelling of the x-

axes since Excel's automatic labelling isn't 
always particularly logical. It might have 
been possible to persuade Excel to 

produce something 

more acceptable but, in 
my opinion, it's far 
easier, and certainly 
more flexible, to do this 
sort of thing outside 

Excel. Note also that I've 
made an effort to format 

the workbook so that 
it's easy to read and 
have included some 

explanation as to what it 
does. This is important if 
you want to share it with 

others or even to understand it yourself at 
a later stage and was the topic I discussed 
in last month's column. Also, don't forget 

that you can download this, and all the 

other Excel workbooks used as examples in 
this series, from our Website at 
<IOW. el ectroni csandbeyond. com> 
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ohms in series!) 

Incidentally I have since upgraded this 

biasing method to use instead a L7812 CP 

12V constant voltage regulator chip 

(diagram below). The principle for 

determining the current flow by resistance 

is exactly the same, the only difference 

being that the constant voltage is here 12V 

instead of 0.7V This drawing is from my 

web page http : //www. mc - 

h . demon . co . u k/kt88bi as2. html 
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