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K2559 

Do you need to measure the E H T voltage in a CET-based scope, computer 
monitor or T V receiver, or perhaps in a photocopier, laser printer or 
microwave oven? YouTl need an E H T probe to suit your digital multime­
ter (DMM) to do this and youTl find they are pretty pricey. Not to woriy 
though, because here's one you can build for less than $40. 

Reprinted with k i n d permission of SilicoT> C h i p Magazine 

M e a s u r i n g r e a l l y h i g h v o l t a g e s i s not 
s o m e t h i n g y o u c a n n o r m a l l y d o e a s i l y or 
safely . So if y o u w a n t to m e a s u r e the E H T 
of C R T - b a s e d T V r e c e i v e r s or the c o r o n a 
vol tages in p h o t o c o p i e r s or laser p r i n t e r s , 
w h a t do y o u do? 

T h e y are up a r o u n d 2 2 k V or more - far 
o u t o f the r a n g e of a D M M . A n d i f y o u 
w a n t to m e a s u r e t h e h i g h v o l t a g e i n a 
m i c r o w a v e o v e n - about 3 k V or so - that 's 
a lso w a y out of range of a D M i V l . 

Y o u c a n ' t m a k e t h i s k i n d of m e a s u r e ­
m e n t j u s t w i t h a n o r m a l m u l t i m e t e r or 

D M M , because i n most cases they h a v e a 
m a x i m u m i n p u t v o l t a g e r a t i n g o f 
lOOOVDC or 7 5 0 V A C . 

T h e o n l y w a y th is type of meter c a n be 
u s e d to m a k e m e a s u r e m e n t s o n h i g h e r 
vol tages is to connect a s p e c i a l l y d e s i g n e d 
E H T d i v i d e r probe between its i n p u t sock­
ets a n d the s o u r c e of h i g h v o l t a g e . T h e 
probe d i v i d e s d o w n the vol tage to be m e a ­
s u r e d b y a k n o w n fac tor ( u s u a l l y e i t h e r 
100:1 or 1000:1), to b r i n g it w i t h i n the v o l t ­
age range w l i i c h c a n be h a n d l e d s a f e l y b y 
the meter itself. 

T h i s type of E H T d i v i d e r probe has been 
a v a i l a b l e c o m m e r c i a l l y for m a n y y e a r s , 
a n d they ' re s t i l l a v a i l a b l e if y o u h u n t them 
d o w n . 

T h e y ' v e n e v e r been p a r t i c u l a r l y c h e a p 
t'fiough a n d if y o u w a n t to b u y a b r a n d -
n e w p r o b e n o w a d a y s y o u ' l l f i n d t h e y ' r e 
p r i c e d f r o m a r o u n d $100 a n d u p v / a r d s -
i.'ot easy to j u s t i f y if y o u o n l y w a n t to mea­
s u r e E H T vo l tages e v e r y n o w and aga in . 

O u r p r o b e , w h i c h w e ' v e d u b b e d the 
" E H T S t i c k " , h a s been d e s i g n e d to a l l o w 
y o u to m e a s u r e D C vo l tages up to a r o u n d 
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Safety Warning 
In order to use EHT divider probes like the one described in this article safe­

ly, please note carefully the following points: 

1 . The probe's ground return must always be connected securely to the 
'earthy' side of the EHT circuit in which you are making the measurement 
- BEFORE you connect the probe's measuring tip to the 'hot' side of the 
circuit. This is most important because if the probe tip is connected first, all 
of the probe's internal circuitry AND YOUR DMM will be 'floating' at the full 
EHT voltage and thus represent a very serious safety risk. 

2. The probe's ground return lead and its connection clip must be regarded 
as a vitally important part of the probe itself. It is crucial to achieving cor­
rect probe operation, because it provides the only connection between the 
bottom end of the probe's voltage divider and the EHT circuit in which you 
are making the measurement. 

3. NEVER connect the probe's ground return lead to the 'hot' side of the high 
voltage circuit, as this will also cause your DMM to be floating at the full 
EHT voltage. If you need to measure an EHT voltage that happens 

to be negative with respect to ground, simply reverse the polarity of the 
probe lead connections to the DMM input jacks. The probe's ground return 
lead should ALWAYS be connected to the 'cold' or earthy side of the EHT 
circuit. 

4. If at all possible, turn off the power to the EHT circuit before you connect 
the probe's ground return lead and input measuring tip. Only turn the 
power back on when both connections are secure and your hands are 
safely withdrawn. This will help ensure that you don't receive a shock 
when the probe tip comes into contact with the 'hot' side of the EHT cir­
cuit, and also that a 'flashover' arc cannot develop. 

5. Turn off the power to the EHT circuit again after you have made the mea­
surement, and before you remove the tip and ground return connections 
(in that order). 

6. If it is not feasible to turn off the power to the EHT circuit before making 
the probe connections and you have to hold the probe body in your hand 
while making the measurement, make sure you hold it down at the output 
lead end. Do not risk a flashover or punch-through by holding it closer to 
the tip end. 

7. Do not attempt to use this type of probe to make measurements in 
high voltage power distr ibut ion systems. These can supply a huge 
amount of energy/power and in most cases cannot be turned off in order 
to make the probe connections. The risk of serious injury or death is there­
fore extremely high. 

2 3 - 2 5 k V , u s i n g a n y s t a n d a r d d i g i t a l m u l t i ­
m e t e r ( D M M ) w h i c h h a s an i n p u t r e s i s ­
tance of l O M Q . It p r o v i d e s a d i v i s i o n ratio 
of 1000 :1 , so k i l o v o l t s at the i n p u t are read 
s i m p l y as v o l t s on the D M M . 

L i k e m a n y c o m m e r c i a l E H T p r o b e s , it 
p r o v i d e s a n i n p u t res i s tance of j u s t o v e r 
8 0 0 M Q . S o w h e n i t ' s c o n n e c t e d a c r o s s a 
c i r c u i t w i t h a v o l t a g e o f s a y 2 0 k V 
( 2 0 , 0 0 0 V ) , the p r o b e w i l l d r a w a m o d e s t 
' l o a d i n g ' c u r r e n t of o n l y 25?A. 

I n their d i v i d e r ' s c r u c i a l i n p u t l eg , c o m ­
m e r c i a l E H T probes h a v e a l w a y s u s e d spe­
c ia l v e r y h i g h v a l u e ' l o n g s p i r a l ' res is tors 
rated to w i t h s t a n d v e r y h i g h v o l t a g e s but 
t h e s e h a v e n ' t b e e n r e a d i l y a v a i l a b l e for 
s o m e t ime. 

S o i n s t e a d , w e h a v e u s e d 80 ( y e s , 
e i g h t y ! ) h i g h v o l t a g e ( 1 . 6 k V ) l O M f i 0.5VV 
metal f i l m res i s tors in series to p r o d u c e the 
8 0 0 M Q i n p u t leg. T h e F a i n e l l type n u m b e r 
for the l O M Q is 110-0295. 

Because of the large n u m b e r of res is tors 
in series, the v o l t a g e d r o p per r e s i s t o r is 
k e p t w e l l w i t h i n the ir m a x i m u m v o l t a g e 
r a t i n g . 

E v e n w h e n the E H T St ick is m e a s u r i n g a 
v o l t a g e of 2 5 k V for e x a m p l e , the v o l t a g e 
across each res is tor in the i n p u t leg i s o n l y 
3 1 3 V . T h e p o w e r d i s s i p a t i o n p e r res i s tor 
w i l l a lso be less than l O m W . 

B y the w a y , don ' t be tempted to subs t i ­
tute s t a n d a r d 0 .25W or 0 .5W r e s i s t o r s for 
the h i g h v o l t a g e t y p e s s p e c i f i e d . M o s t 
0 .25W a n d 0 . 5 W r e s i s t o r s h a v e a v o l t a g e 
r a t i n g of o n l y 200 -250V or so - c e r t a i n l y 
not e n o u g h ! 

N o w before w e move on to look at the 
p r o b e ' s c i r c u i t a n d h o w i t ' s b u i l t a n d 
u s e d , p l e a s e read the text in the safety 
w a r n i n g box carefully. 

M a k i n g m e a s u r e m e n t s in E H T c i r c u i t s 
i n e v i t a b l y p r e s e n t s a n i n c r e a s e d s a f e t y 
risk, b e c a u s e even in a C R T - b a s e d T V set 
or a m i c r o w a v e o v e n the E H T c i r c u i t r y can 
p r o v i d e a le thal shock . 

So i t ' s i m p o r t a n t - i n fact , v i t a l - that 
y o u net o n l y b u i l d the probe exac t ly as \ve 
d e s c r i b e a n d that y o u f o l l o w the c o r r e c t 
p r o c e d u r e s w h e n m a k i n g a m e a s u r e m e n t . 
If y o u are care less , the m e a s u r e m e n t m a y 
be the last y o u e v e r m a k e ! 

Circuit description 
A s y o u c a n see f r o m the c i rcu i t of F i g . ] , 

the probe is jus t a res is t ive vol tage d i v i d e r , 
w i t h an i n p u t leg formed by the 80 l O M Q 
resis tors i n ser ies . '-̂  

T h e l o w e r leg is f o r m e d by the 8 2 0 k Q 
a n d 30k? r e s i s t o r s i n ser ies w i t h t r i m p o t 
V R l , w i t h the l O M Q i n p u t resistance of the 
D M M itself i n p a r a l l e l . 

W h e n the v a l u e of this c o m p o s i t e l o w e r 
leg is ad justed u s i n g V R l to h a v e a res is ­
tance of 1 /999 of the i n p u t leg ( ie , n o m i ­
n a l l y 8 0 0 M Q / 9 9 9 , o r S O O . S O l k Q ) , t h e 
d i v i d e r p r o v i d e s an exact d i v i s i o n ratio of 
1000:1 . 

T r i m p o t V R ] a l l o w s y o u to c o m p e n s a t e 
for the w i t h i n - t o l e r a n c e v a r i a t i o n s in a l l of 
the other resistors , to g i v e the probe m a x i ­
m u m accuracy . 

S o w h i l e the c i rcu i t of the probe is v e r y 
s t r a i g h t f o r w a r d , the p h y s i c a l c o n s t r u c t i o n 
p r e s e n t e d u s w i t h q u i t e a c h a l l e n g e , i n 
o r d e r to meet the s o m e w h a t c o n f l i c t i n g 

n e e d s of f i t t i n g n o f e w e r t h a n 82 0 . 5 W 
r e s i s t o r s p l u s a t r i m p o t i n t o a case t h a t 
w o u l d be c o m p a c t e n o u g h to be h a n d ­
h e l d , yet p r o v i d e a s u i t a b l y h i g h l e v e l of 
e lectr ical i so lat ion and safety. 

Construction 
T h e a p p r o a c h w e c a m e u p w i t h w a s to 

fit a l l of the res is tors a n d the t r impot onto 
a long n a r r o w P C b o a r d , m e a s u r i n g 228 x 
3 7 m m a n d c o d e d 04104101 . T h e 80 r e s i s ­
tors in the d i v i d e r ' s input leg are l a i d out 
in a long ' z i g - z a g ' pat tern o v e r most of the 
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l u s t ,st;tu|) i i s i n i i l l u ! t ' H T S l i r k isrul ; i d i -^ i ta i n i i i l t i m i ; t i ; r . 
A l w a y s f M i s u r i ; t h a t the; ^^H'.DU u r o u n d i n t : i s i u n i i y 
; i !tii<:li(:fi to a s i i i t . ' ih l f ; f u r i u n f l p o i n t i n the c i r c u i t u n d e r lost 
B E P O R K !)r()i)iiK> t i u ; S ' H T . 

b o a r d ' s l e n g t h , to p r o v i d e the n e c e s s a r y 
s p a c i n g in a reasonably c o m p a c t a rea . 

T h e P C b o a r d s l e e v e d i n SOn^.m heat -
s h r i n k t u b i n g , is d e s i g n e d to f it i n s i d e a 
2 5 0 m m l e n g t h o f 4 3 m m O D / 3 9 m m I D 
P V C - U c ondui t , w i t h a 4 3 m m I D P V C pipe 
cap at each end to comple te the sa fe ty iso­
lat ion. 

T h e P V C - U c o n d u i t (the - U s t a n d i n g for 
u n p l a s t i c i s e d ) is t y p e D W V ( s t a n d s f o r 
d r a i n , was te c f e v e n t ) a n d it and the m a t c h ­
i n g end caps are m a d e by c o m p a n i e s s u c h 
as V i n i d e x a n d I p l e x . T h e c o n d u i t a n d the 
end caps can be o b t a i n e d f r o m h a r d w a r e 
stores and p l u m b i n g s u p p l y out lets . Most 
w i l l s u p p l y m i n i m u m lengths of 1 metre -
a bit of a wa s te , if y o u ' l l p a r d o n the p u n -
but our I m length o n l y cost u s a c o u p l e of 
d o l l a r s . O n e of these d a y s w e ' r e s u r e to 
come up w i t h a use for the rest! 

O r y o u m i g h t also try y o u r f r i e n d l y local 
p l u m b e r for an of fcut . T h e p l u m b e r m i g h t 
a l s o be good for a s h o r t l e n g t h o f 4 m m 
b r a s s rod ( e g , b r a z i n g r o d ) to f a s h i o n a 
probe tip f r o m . 

T h e e n d c a p s a re a ( t i g h t ! ) f r i c t i o n f i t 
onto the c o n d u i t . T h i s p r o v i d e s a d e q u a t e 
p h y s i c a l s e c u r i t y w h i l e m a i n t a i n i n g good 
e lec t r i ca l i s o l a t i o n . W e s ugge s t y o u d o n ' t 
t ry to check the fit out before f i n a l a s s e m ­
b l y , b e c a u s e once o n , t h e y ' r e not e a s y to 
get off a g a i n ! 

A 4 m m b a n a n a socket is m o u n t e d i n the 
c e n t r e o f o n e e n d c a p to p r o v i d e t h e 
p r o b e ' s ' h o t ' i n p u t , the i d e a b e i n g t h a t 
w h i c h e v e r p r o b e t ip (or v e r y s h o r t c l i p 
l e a d ) y o u use p l u g s into the socket v i a a 
s t a n d a r d 4 m m banana p l u g . 

A s w e m e n t i o n e d ear l ier , a shor t length 
of brass rod m a k e s an excel lent probe t ip -
w e m a d e o u r s f r o m a piece of b r a z i n g rod 
a b o u t 5 0 m m l o n g ( c e r t a i n l y n o t c r i t i c a l ) 
w i t h a point f i l ed one end a n d so ldered to 
a b a n a n a p l u g to m a t e w i t h the b a n a n a 
socket . 

A cable g l a n d is m o u n t e d i n the cent re 
of the other e n d cap to p r o v i d e an exi t for 
the p r o b e ' s o u t p u t l e a d s a n d i t s g r o u n d 
r e t u r n i n p u t l e a d . 

W i r i n g u p the probe b o a r d is not d i f f i ­
c u l t b u t is a l i t t l e t e d i o u s b e c a u s e of the 

large n u m b e r of r e s i s t o r s to be f i t ted. T h e 
easiest par t is f i t t ing the f o u r P C board ter­
m i n a l p i n s used to m a k e the off-board con­
n e c t i o n s - o n e at the i n p u t end to m a t e 
w i t h t h e s o l d e r l u g a t t h e r e a r o f the 
b a n a n a socket , a n d the o t h e r three at the 
o u t p u t e n d to p r o v i d e the cable c o n n e c ­
tions. 

Note that the s ing le p i n at the i n p u t end 
s h o u l d be fitted f r o m the copper s i d e , w i t h 
its ' top e n d ' c u t off f l u s h w h e n y o u h a v e 
so ldered it to the p a d u n d e r n e a t h . 

O n c e the p i n s h a v e been f i t ted, y o u can 
proceed w i t h i n s t a l l i n g the f i x e d resistors . 
T h e y ' r e f i t ted i n the s t a n d a r d w a y , w i t h 
the l eads bent d o w n at 90° qui te close to 
the res is tor b o d y so that w h e n they pass 
t h r o u g h the b o a r d h o l e s , the r e s i s t o r is 
l y i n g f lat on the top of the b o a r d . 

T h e leads are then s o l d e r e d c a r e f u l l y to 
the p a d s u n d e r n e a t h , w i t h j u s t e n o u g h so l ­
der used to p r o d u c e a n i c e l y rounded joint . 
T h e e x c e s s l e a d s a r e t h e n c u t o f f w i t h 
s h a r p s i d e c u t t e r s as c l o s e as p o s s i b l e to 
the j o i n t s , so that no s h a r p w i r e e n d s or 
' p o i n t s ' are left. 

Pages 
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THIS SECTION AaWTOiN 
PROTECTiVE PVC CYUNDER 

VRl 
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25T 

820k 1% 

30k 1% 

CAUBRATE 

(Rin- lOMQl 

GROUND _ . MOST IMPORTANT FOR YOUR SAFETY: 
RETURN CUP- ALWAYS CONNECT GROUND RETURN CUP TO 

THE HIGH VOaAGE CIRCUIT'S GROUND SECURELY, 
BEFORE CONNECTING THE PROBE TIP TO THE HV SOURCE 

M EHT STICK [1000:1 HIGH VOLTAGE DIVIDER FOR DMMS] 
Fig . l (above): the circuit is simply a voltage divider giving a suitable output 
to measure on a digital multimeter. 
Fig. 2 (right) shows the P C hoard component overlay. I t s not difficult to 
build but it is quite tedious fitting and soldering 82 half-watt resistors. Note: 
do not substitute other resistors as their voltage rating may be insutHcienf. 

T h i s is quite important , because any 
sharp points on conductors carrying high 
voltage tend to concentrate the surround­
ing electric field and cause ionisation of 
the air - producing a 'corona' discharge. 

The only other thing to w a t c h w h e n Final assembly 
you're fitting the resistors is to fit the 820k? 
and 30k?resistors down at the output end 
of the board, as shown in the overlay dia­
gram. 

V R l and your probe's P C board assembly 
w i l l be complete. It can then be put aside 
w h i l e you prepare the probe's tube and 
end caps and assemble the whole thing. 

You might want to fit these first, to make 
sure they're in the correct positions. Then 
you can fit the remain ing 80 res is tors , 
happy in the knowledge that they are all of 
the same value. 

f»iiii ail Kji iiic i i A C i j i c j i S i v J i a 11 is ici i ici-j, 

the only remaining step is to fit trimpot 

Final assembly also involves calibration. 
This could be done now that the PC board 
is complete but it's better to wait until the 
unit is partly assembled (and therefore 
partly insulated) as it involves high volt­
ages. 

First cut your length of 43mm O D P V C -
U D V W conduit to 250mm long. If neces­
sary, square off each end with a flat file, 
usine it to remove anv burrs as wel l . 

Parts List 
1 PC board, code 04104101, 228 X 37inm 

1 250mm length of 43mm OD/39mm ID PVC-U DWV conduit 

2 43mm ID PVC pipe cap to suit conduit 

1 230mm length) of 30mm diameter heatshrink 

1 4mm banana socket, red with matching double-adaptor banana plug 

1 3.5-6mm cable gland 

2 1.2m long SOOV-rated test leads (one red, one black) with shrouded banana 
plugs 

1 1m length of mains-rated flexible earth lead, with green insulation 

1 32mm (medium) alligator clip, with black or green insulating shroud 

4 1 mm diameter PC board terminal pins 

1 Nylon cable tie, 4mm wide 

1 short (~50mm) length brass rod, around 2-3mm diameter (for tip) (not supplied) 

Resistors 

80 10MQ (1.6kV rating) 1 B20kQ 1 30kQ 

1 50kQ 25-turn vertical trimpot (VR1) 

ff 
3 c A I 

VRl 50k 
.UBRATE 

t H 820k H 
OM 1 5 -
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o 
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' G R O U N D 
CUP HV PROBE TIP SOCKET 

DMM 

Page 4 
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JJere"s a sliot o l t h e c o m p l e t e d P C b o a r d , 

i m m e d i a t e l y p r i o r to fitting it to the i n p u t socket on the 
front e n d c a p , s o l d e r i n g on the D M M c o n n e c t i n g leads a n d 

g r o u n d c l i p l e a d a n d f i n a l l y c o v e r i n g it w i t h h e a t s h r i n k . 

N e x t , d r i l l the holes i n the centre of each 
e n d cap to r e c e i v e the 'hot i n p u t ' b a n a n a 
socket a n d the o u t p u t cable g l a n d . T h e s e 
b o t h n e e d r o u n d h o l e s of a r o u n d 9 m m 
d i a m e t e r b u t t h e e x a c t d i a m e t e r w i l l 
d e p e n d o n the p a r H c u l a r c o m p o n e n t s y o u 
use - a n d the holes s h o u l d n ' t be a n y larger 
than is necessary to rece ive t h e m . 

S o i t ' s p r o b a b l y bes t to d r i l l a ~ 5 m m 
h o l e i n e a c h c a p f i r s t a n d t h e n u s e a 
tapered r e a m e r to enlarge it c a r e f u l l y u n t i l 
the socket or g l a n d w i l l jus t p a s s t h r o u g h . 
T h e n r e m o v e a n y b u r r s as before. 

M o u n t the i n p u t b a n a n a socket s e c u r e l y 
i n i ts e n d c a p , u s i n g one of the t w o n u t s 
s u p p l i e d to fas ten it in p o s i t i o n . N e x t , f i t 
the solder l u g a n d the second nut , t ighten­
i n g t h i s u p s o t h a t t h e l u g i s s e c u r e l y 
a t t a c h e d to the b a c k of the s o c k e t . T h e n 
bend the l u g o v e r a g a i n s t the s i d e of the 
second nut . T h i s w i l l b r i n g it into pos i t ion 
w h e r e its e n d ho le w i l l be as near as poss i ­
ble to the i n p u t t e r m i n a l p i n on the end of 
the d i v i d e r probe ' s P C b o a r d , w h e n a s s e m ­
b l e d . T h e bent l u g w i l l a l s o h e l p to h o l d 
the nut i n p o s i t i o n . 

N o w s l i d e the P C b o a r d into the e n d cap 
so that the so lder l u g o n the b a n a n a socket 
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a n d the P C b o a r d i n p u t p i n c a n mate . T h i s 
is a l ittle t r i c k y b u t if y o u keep the s o l d e r 
l u g a n d P C b o a r d p a r a l l e l to e a c h o t h e r , 
y o u s h o u l d h a v e success . 

O n c e the p i n does pass t h r o u g h the ho le 
i n the s o l d e r l u g , y o u c a n s o l d e r the t w o 
together c a r e f u l l y to m a k e the c o n n e c t i o n 
p e r m a n e n t . 

M a k e sure that y o u a p p l y e n o u g h s o l d e r 
to f o r m a s t rong a n d n i c e l y r o u n d e d j o i n t -
a l s o take care not to b u r n the s i d e of the 
P V C e n d cap w i t h the b a r r e l of the so lder ­
i n g i r o n . Y o u r e n d c a p a n d P C b o a r d 
a s s e m b l y s h o u l d n o w look v e r y m u c h l i k e 
the p h o t o b e l o w r ight . 

Putting it together 
L o o s e l y f it the cable g l a n d to the o t h e r 

end cap a n d p a s s the bare ends of the three 
e x t e r i o r w i r e s ( ie, the t w o leads w h i c h go 
to the D M M a n d the g r o u n d lead) t h r o u g h 
the g l a n d f r o m outs ide to i n s i d e . P u l l these 
three w i r e s t h r o u g h as far as they w i l l go 
so that the D M M p l u g s a n d g r o u n d c l i p 
l ead are against the cable g l a n d . 

I f n e c e s s a r y , c u t the 3 0 m m d i a m e t e r 
h e a t s h r i n k to l e n g t h ( ~ 2 3 0 m m , g i v e o r 
t a k e ) a n d e i t h e r c u t or d r i l l a p o t a c c e s s 
h o l e . W e p l a c e d a s c r a p of t i m b e r i n s i d e 
the h e a t s h r i n k a n d d r i l l e d a 6 m m h o l e , 
r i g h t i n the centre a n d 1 0 m m d o w n f r o m 
the e n d . 

P a s s t h e t h r e e e x t e r n a l w i r e s r i g h t 
t h r o u g h the h e a t s h r i n k , f r o m t h e p o t 
a c c e s s - h o l e e n d , a l l t h e w a y a l o n g t h e 
w i r e s ( y o u w a n t to k e e p the h e a t s h r i n k 

a w a y f r o m the heat of s o l d e r i n g in the next 
step) . 

S i m i l a r l y , p a s s the three e x t e r n a l w i r e s 
t h r o u g h the P V C - U p i p e a n d sl ide the p i p e 
u p the w i r e . D o n ' t p u s h the end cap onto 
the pipe , at least not yet ! 

N o w s o l d e r the three e x t e r n a l w i r e s to 
t h e i r a p p r o p r i a t e p o s i t i o n s o n t h e P C 
b o a r d , as s h o w n on the o v e r l a y . F i t a s m a l l 
N y l o n cable tie a r o u n d the three w i r e s to 
keep them together b u t not so close to the 
P C board that it causes u n d u e s t ra in on the 
w i r e s . 

I he f i n a l s t e p b e f o r e c a l i b r a t i o n i s to 
s l ide the h e a t s h r i n k back d o w n the three 
w i r e s a n d a l l the w a y onto P C board , locat­
i n g the pot access h o l e o v e r the pot a n d 
then s h r i n k i n g the h e a t s h r i n k onto the P C 
b o a r d . A hot air g u n is best but a h a i r d r i e r 
o n a h i g h heat s e t t i n g w i l l w o r k - it j u s t 
takes a bit longer. 

Calibration 
Before c o m p l e t i n g the Probe, n o w is the 

t ime to a d j u s t t r i m p o t V K l for a d i v i s i o n 
r a t i o of e x a c t l y 1000:1 - in o ther w o r d s , 
ca l ibra t ion . 

I d e a l l y , y o u ' l l need a convenient source 
of stable m e d i u m - h i g h vo l tage to do th is 
(say 750-950V D C ) . 

I f y o u d o n ' t h a v e s u c h a s o u r c e y o u r 
best p l a n w o u l d be to s i m p l y set V R l to 
a r o u n d the m i d d l e of its range, u s i n g one 
of y o u r D M M ' s r e s i s t a n c e r a n g e s to d o 
t h i s . S i m p l y c o n n e c t t h e D M M l e a d s 

H e r e we have r e m o v e d the end c a p 
for c l a r i t y but n o r m a l l y the cap (with input socket) 

w o u l d be in plact; belore the h e a t s h r i n k is a p p l i e d . W i t h the 
h e a t s h i i n k , the c o m p l e l e d board is a s n u g tit ins ide Ihe D V V V condui t . 

I i isel lop left is Ihe " p r o b e " in its b a n a n a p l u g , here w i t h optional crocofl i le c l i p connector . 
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d i r e c t l y a c r o s s V R l , a n d t u r n i ts a d j u s t ­
ment s c r e w w i t h a s m a l l s c r e w d r i v e r u n t i l 
y o u get a r e a d i n g o f c l o s e to 2 5 k ? . T h i s 
s h o u l d g i v e y o u r P r o b e a d i v i s i o n r a t i o 
w i t h i n about 3 % o f the correct f i g u r e . 

I f y o u d o h a v e a s o u r c e of s tab le h i g h 
vol tage, c a l i b r a t i n g the Probe is qui te s i m ­
p l e . Y o u j u s t n e e d to be f a i r l y c a r e f u l , 
because h igh v o l t a g e can " b i t e " ! 

H a v i n g a b a n a n a socket w i t h r e m o v a b l e 
tip also m a k e s it eas ier ( a n d safer) to con­
n e c t y o u r h i g h v o l t a g e to , a s e x p o s e d 
metal is kept to a m i n i m u m . 

Y o u ' l l a lso n e e d to connect the b o a r d ' s 
g r o u n d re turn l e a d p i n (at the o u t p u t end 
of the board) to the n e g a t i v e s i d e of y o u r 
h i g h v o l t a g e s o u r c e s e c u r e l y , b e f o r e y o u 
start. 

M e a s u r e a n d n o t e d o w n the v o l t a g e 
u s i n g y o u r D i V l M d i r e c t l y , .set to its top D C 
v o l t a g e r a n g e . R e m o v e the D M M l e a d s 
f r o m the D C v o l t a g e s o u r c e a n d connec t 
i n s t e a d the o u t p u t l e a d s f r o m the P r o b e 
board . 

T h e n connect the P r o b e ' s i n p u t socket to 
the p o s i t i v e s i d e o f t h e h i g h v o l t a g e 
source, and y o u s h o u l d be able to read the 
P r o b e ' s o u t p u t v o l t a g e o n the D M M . I t 
s h o u l d be v e r y c l o s e to 1 / 1 0 0 0 t h of the 
first reading a n d a l l y o u n o w h a v e to do is 
adjust V R l w i t h a s m a l l s c r e w d r i v e r unt i l 
it becomes as c lose as possible . 

T o e n d t h i s p r o c e d u r e d i s c o n n e c t the 
probe tip f r o m the p o s i t i v e s ide of the h igh 
voltage source, then disconnect the tempo­
r a r y g r o u n d r e t u r n lead f r o m the negat ive 
s i d e a n d f i n a l l y d i s c o n n e c t it f r o m the 
g r o u n d lead pir i i n the rear of the Probe P C 
board . Y o u r E H T S t i ck s h o u l d n o w be ca l i ­
brated, a n d r e a d y for f inal assembly . 

G i v e e v e r y t h i n g the o n c e - o v e r a g a i n , 
just in case - r e m e m b e r that once the end 

F i g . 3 : t h i s s h o w s h o w the c o m p l e t e d p r o j e c t goes together. T h e o n l y 
t h i n g n o t s h o w n h e r e ( a g a i n , for c l a r i t y ) is the h e a t s h r i n k tnbing o v e r 

the P C b o a r d . T h i s p r o v i d e s ex t ra e l e c t r i c a l i n s u l a t i o n . 

c a p s go o n , t h e y ' r e r a t h e r d i f f i c u l t to get 
off a g a i n ! 

I n fact , i t ' s a good idea to loose ly p l a c e 
the e n d c a p s as y o u f o l l o w the next s teps 
a n d t h e n m a k e s o m e t r ia l m e a s u r e m e n t s , 
jus t to m a k e s u r e e v e r y t h i n g is st i l l w o r k ­
i n g . 

It's complete! 
S l i d e the p i p e b a c k d o w n the w i r e s a n d 

o v e r the h e a t s h r i n k - c o v e r e d P C b o a r d . I t ' s 
a s n u g fit b u t it does go i n . 

P lace the f ront e n d cap onto the pipe n o w 
and s l i d e the other end cap r ight back 
d o w n the w i r e s to the cable tie. 

L e a v i n g a s m a l l a m o u n t of s l a c k i n s i d e 
the p i p e , t ighten the cable g l a n d and then 
p u s h t h e r e a r e n d c a p l o o s e l y o n t o the 
pipe . 

! f y o u r test measurem.ents look sat is fac­
t o r y , p u s h b o t h e n d c a p s h a r d o n t o the 
pipe . N o s c r e w s (or g lue) are necessary to 
h o l d the c a p s i n place - they w o n ' t c o m e 
off b y t h e m s e l v e s ! 

InriDortant Note: 
Please note that we can offer a • 

warranty only on the components 
—supplied with this kit. BecauseAwe— 
are unable to guarantee your labour, 

there is no warranty on either 
partially or fully built kits. We are 
able to offer a repair service, but 

once construction has commenced, 
this service is chargeable. 

t . o n k i n g i n i n the e n d c a p 
s h o w i n t ^ h o w the i n p i i i 

s o c k e t s o l d e r l i i i 
c o n n e c t s to tin 

P C h o a r d j i i n 

D e a r K i t C o n s t r u c t o r , 

A t A l t r o n i c s w e t a k e g r e a t p r i d e i n 

t h e q u a l i t y a n d p r e s e n t a t i o n o f 

o u r k i t s . I f y o u f i n d a n y d e f i c i e n c y 

i n t h i s k i t o r h a v e a n y c o n s t r u c t i v e 

c o m m e n t s w h a t s o e v e r , p l e a s e 

w r i t e to u s . 

A l t r o n i c s A t t e n t i o n : 

T h e K i t M a n a g e r 

P . O . B o x 8350, P e r t h B u s i n e s s 

C e n t r e W . A . 6849 
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