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sistent relationship between 

: d(€E) 

dt 

and i. One could say that these two deriva
tions from E correlate by definition. Since 

d(€E) 

~ 
and i are obviously functions of E, it is 
mathematically impossible for the reverse 
mathematical process (cf. logs and anti-logs) 
to produce anything other than the original E 
field from which i and displacement current 
are derived. 

The key question is, "Does any function 
which is correctly derived from a real 
physical entity also have physical reality?" 
For instance, to carry the point to absurdity, 
what physical reality can be attached to the 
, "circularity," a, of a circle, defined in terms of 
the circumference as follows: 

from which it can be deduced that the circle's 
area A is 

Ci 

A=-
y;IT 

We could have just as much futile fun with 
"circularity" as )Ye do with "displacement 
current." They are both the results of valid 
mathematical manipulation. But do th.ey , 
exist physically, and are they useful? 

Displacement current has shed no light 
and produced much fog. Is i~ anything more 
than a mathematical derivation from the 
Poynting Vector, which we call the Heaviside 
signal? 

To put it another way; if we describe an 
E XH wave which has an edge, does it have 
an edge? Displacement current "shows" that 
we have the thing we defined. 
I. Catt, M. F. Davidson, D. S. Walton 

CURRENT IN COAXIAL 
~ABLES 
Your recent contributions on the subject of 
current flow in coaxial cables (March letters 
and "Did you know?" December issue) make 
heavy weather of the problem, but fail to 
come to terms with the nitty-gritty. 

When a current-carrying conductor 
penetrates a hole in a perfectly conducting 
sheet, an equal and opposite current is in
duced in the boundary of the hole; the total 
curreot through the hole must be zero. This 
follows from the fact that there can be nQ 
penetration of magnetic flux into the 
material of the sheet. 

A coaxiat cable is merely an elongated 
hole. A current in the centre conductor 
induces. an EflUal and opposite current on the 
inside of the .sheath. If the sheath is not 
connected at one end, the current on its inner 
surface must continue bacl~ along the outer 
su$c~ until it carl again flow to the ground. 
plane, and thence to the load. If follows 
that "voltages induced alol'l:g the outside of 
the cable by lin external field will tend to 
prodtft:e current in the inner conductor, so 
that proper shielding is not obtained. 

If energy is required to be fed thrdugh a 
sheet, the go and return conductors should 
ideally be fed through the same hole. Lack of 
attention to this can result in unwanted 
coupling between r.f. circuits, and to 

·ground-loop effects causing hum in sensitive; 
audio amplifiers. 

This subject is excellently treated by E. E .. 
Zepler, in "The t(i!chnique of radio design" 
(Chapman and Hall, 1945) in a section on the 
principles of screening. · 
J. L. Crosthwait 
Cheltenham, Glos. 

NOVICE LICENCE FOR 
AMATEURS? 
The recently formed European CW Associa
tion is examining the possibility of western 
European nations introducing a c.w.-only 
novice amateur radio licence. This licence 
would be a stepping-stone for beginners who 
'wish to eventually qualify for a full amateur 
licence. Suggested licence conditions are: 
1. A simple examination covering regulations 
and radio theory. 
2. A 5 w.p.m. morse test (administered by any 
amateur who has held a full licence for at 
least 3 years). 
3. Crystal control only, in defined segments 
of amateur bands (h.f. and v.h.f.). 
. 4. Maximum power input 10 watts. 
5. Holders of an RAE pass certificate need 
only pass the morse test. 
6. A novice licence could only be held for 2 
years in any 5 year period. 

To try and establish the volume of support 
for such a proposal I would be obliged if you 
would publish this letter. Those in favour of 
the idea, whether licensed amateurs or not, 
should send their name and address to me on 
a post card, at the address below. In the case 
of local radio clubs correspondence could be 
saved by the secretary informing me of the 
number of his members who are in favour of 
the idea. Considerable support is essential if 
the proposal is to succeed, and even then 
negotiations may take many months. 

The European CW Association currently 
consists of the Scandinavian CW Activity 
Group (Denmark, Finland, Norway and 
'Sweden), the West German CW Activity 
Group, The TOPS CW Club (UK), and the G 
QRP Club (UK). It represents over 1500 
licensed radio amateurs and a number of 
short wave listeners. 
A. D. Taylor, G8PG 
European CW Association 
37 Pickerill Road 
Greasby Merseyside L49 3ND. 

ANTENNA AIMING 
CALCULATIONS 
As a yachtsman, I studied Mr A.M. Stephen
son's article in the March issue with consid
erable interest. The article is too short. 

We were shown how to calculate the angle 
subtended at the centre of the earth by two 
points on the surface. The author should 
have pointed out that if this angle were 
expressed in minutes (by multiplying by 60) 
we have the distance in nautical miles. It 
sureb' is of interest that it is 9291 miles from 
Kit Hill to Melbourne? 

The use of the nautical mile, of 6080ft leads 
to the proposition that the grazing range 
from an antenna at a height of h ft, is v/h 
nautical miles. Two 100ft antennae have line 
of sight over water of 20 miles. The use of ylh 
rather than the more accurate 1.06 v/h gives 
a small margin of safety. 
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The author's calculations were checked! 
using the well established haversine formula 
and exact agreement found. It would not 
have occurred to me to programme a calcu
lator for a one-off calculation; what a pity 
that the article was restriCted to program
_mable machines when any scientific calcula-· 
tor will do! 

I must protest that there is no such thing as 
a negative angle. Latitude is either north or 
south of the equator and longitude is either 

.east or west of the Greenwich meridlan.' 
Longitude has the dimensions of time and 
whoever heard of negative time? Has Mr 
Stephenson's calculator taken charge? 
Fig. 1 does not seem very helpful to me.-

There may well 'be differences be
tween paths t<> the antipodes; it is 
recommendect that the great circles be plot
ted on a Mercator's projection of the earth 
when the differences between land masses 
and sea will be apparent. 

A very useful and much needed article -
perhaps Mr Stephenson should have written 
a book! 
P. Wadham 
Carshalton 
,Surrey 

The author. replie~: 
As a yachtsman, Mr Wadham has hit on one 
application which, to be honest, was not 
envisaged when the article was written. 
Actually, the article evolved from the real
isation that (back in 1976), although good 
scientific calculators were becoming an 
economic proposition for private small users, 
the procedures then employed were very 
likely still bound by the restrictions of the old 
days when log tables and slide rules were 
about the best tools that most folk could lay 
their hands on. No doubt this is still so in 
many instances. 

Another considerat~on is that of appli
cability. Calculators are ' developing rapidly, 
'Wlder market pressures that demand from 
the makers inore and more features so that 
their products will continue to sell. Texas, 
Hewlett-Packard, CBM are only three of the 
names that have shown signs of being aware 
of the 'specialist' markets by bringing out 
calculators dedicated to navigational calcu
lations . . (Well, perhaps H-P have tended to 
rely more on the programmability of their 
established lines.) In 1976 one had to consider 
the difficulties associated with running a 

. non-waterproof, electricity-consuming de
vice out at sea before ~erving the needs of 
someone like Mr Wadham. Now one can buy 
dedicated devices. So perhaps, sub
consciously, I omitted the-seafarers on the 
grounds that they might prefer the traditio
nal methods. 

It is reassuring to learn that old and new 
approaches have yielded the same answers. I 
must confess total ignorance of the haversine 
formula* . The equations given in the article 
were all the result of some rather tedious 
slogging through spherical geometry 
relationships and pages of algebra, an exer
cise I would not be eager to repeat. So, 
although I suspect Mr Wadham of lodging his 
tongue firmly in his cheek when he protests 
my use of negative angles, may I excuse 
further effort on the grounds that (a) my 
calculator lacks compass-point keys and (b) 
it works? Falkland Islanders and other in
habitants of points south and west please 
copy. · 
Andrew M. Stephenson 

*The name haversine comes from · "half of the 
versine" of an angle, that is Vz(l..,.cos6) where e is the 
angle concerned.- Ed. 

WIRELESS WORLD, JUNE 1 979 83 

Teletext remote control I 
,_ 3 

This concluding part of the article covers 
the construction, installation and 
operation of the ultrasonic remote 
control for the Wireless World teletext 
deeoder. The receiver and transmitter for 
the controller were described in the April 
and May issues. 

WHETHER USING copper-strip board 
or a printed-circuit board there should 
be just about enough room in the or- . 
iginal decoder cabinet (if used) for the 
remote control unit, although it will 
probably be necessary to reduce the 
:spacing between the original boards as 
much as possible. If the character roun
ding board has been fitted, then the 
remote control board fits alongside, at 
the front of the cabinet. Only three 
connexions to the remote control board 
(IC48, pin 12, IC8o, pin 9 and IC78 , pin 4) 
are inaccessible without dismantling 
the decoder, the majority of the 
remaining connexions going to digital 
board one or to the switches, although if 
'board 4 (character rounding) and/or 
board 3 (new facilities) t:~-re fitted, access 
will be a little more difficult. It is sugg
ested that the 'automatic clear' modifi
cation to board 2 be carried out and at 
the same time three flying leads 
attached at the above points for con
nexiori . to the remote control' board. 
The decoder may now be partially re~ 
assembled and tested to ensure that it 
still works. The automatic clear can be 

,tested by momentarily connecting the 
·lead from (78.4) to 0 volts, whereupon 
the header should start "rolling" and, on 
arrival of the selected page, the display 
should clear just before being re
written. Choose a page on which a 
genuine Clear Page bit is r10t expected. 

At this stage the remote control board~ 
can be fitted. Many of the connexions 
go to points on digital board one and, if 
done with care, the wires can be sold
ered directly to the i.e. pins on the top of 
the board. The minimum of heat should 
be used, consistent with getting a good 
joint. 

If it is desired to dispense entirely 
with the original push-button and 
thumbwheel switches the wires or
iginally going to these should be transf
erred to the appropriate points on the 
remote control board. These are auto
newsflash select, time on, time select, 
clear, video switch (to tv), cut box; 

Installation and commissioning 

by R. T. Russell 

reveal and the thumbwheel wipers 
-(comn1onoo). If preferred, the switches· 
may be retained and a multipole local/ 
remote changeover switch fitted to 
select either the remote control or the 
thumbwheels and pushbuttons. 

· Power supply 
The interface board requires a + 5V 
supply at approximately 650mA plus a 
-12V supply at 15mA max. for the u.a.r.t . 
The power consumption could be 
reduced considerably by using low
power Schottky i.cs (74LS) instead of 
the standard types specified, although 
~C307 must be a 7473, not a 74LS73. 

Testing 
Because of the digital nature of the 
circuitry there is a good chance that it 
will work first time, assuming there are 
no wiring errors. For this reason it pays 
to take extra care with assembly and to 
make sure that no connexions are 
omitted or transposed. The boards 
should be examined closely for any 
unsoldered i.e. or component leads or 
solder-bridges between pins. When first 
switched on a check should be made 
that the power supply voltage is 
reaching all the i.cs and that it is in the 
correct range ( 4. 75V to 5.25V for the 
receiver and decoder boards). The tv 
receiver must be fed from a mains 
isolating transformer whilst testing. 

A normal, steady display (probably of 
random characters) should be obtained . 
at switch-on, although the video-switch 
signal to the tv might have to be tem
porarily disconnected from the remote 
control board and connected to + 5V. 
Any obvious display fault at this stage 
must be due to one or more of the 
connexions from the -lioriiontcil'and 
vertical addressing to the remote con
trol board having been connected to the 
wrong point or shorted. Such a fault can 
be located by disconnecting each of 
these in tum. 

Once a normal display is obtained, the 
remote keypad can be tried to see if any 
of the control functions operate. If it is 
completely "dead" it is advisable to 
bypass the ultrasonic link by temporar
ily adopting the "wired" option shown 
in Fig. 3. It should be found that the 
serial input to the interface board is 
normally at logic 1, but goes to logic 0 
for a short time when any key is 

pressed. If this does not happen the fault. 
lies in the keypad unit. If an oscilloscope 
is available the signal can be examined. 
to ensure that it corresponds with the 
format shown in Fig. 1. 
If a signal is observed at the serial 

input, but still no commands are 
operative, a check should be made that 
(304.19) pulses to logic 1 each time a key 
is pressed. If not, then IC304 or its con
nexions are at fault. Once some degree 
of response has been obtained, testing 
should be fairly straightforward. The 
miscellaneous functions (reveal, clear, 
text, tv) should be checked first, fol-· 
lowed by the entry and display of page 
number /time and finally a check that 
the selected page is correctly acquired 
and displayed by the decoder. 

The spare command 
As mentioned previously, a seven
teenth, spare, command was included 
for general purpose use. When this 
command is sent (302,10) goes to logic 0 
and remains there until another com
mand is sent. An inverted version of this 
signal is available at (302, 11 ). If a pulse 
rather than a steady signal is required 
then (302,11) may be gated with the 
pulse at (305,6) using either diodes or a 
NANDI AND gate. There are two points 
to note if the spare function is to be 
used. Firstly, if it is used to provide a 
sequential channel-change, it should be 
borne in mind that the decoder uses 
line syncs as a timing reference and if a 
channel is selected which has no signal 
present then the remote-control will 
"lock-out" and inhibit further changes. 
One solution to this would be to feed 
IC304, pins 17, 18 and 40 from a separate 
1600Hz oscillator rather than from the 
line divider. Secondly, by the nature of 
the coding system adopted for the 
ultrasonic link the "spare" command is 
the most likely one to be spuriously 
activated by reflections or other sources 
of ultrasound. If the occasional spurious 
operation is undesirable (as in the case 
ofchannelchange)animprovementcan 
be effected by additionally gating with 
the spare command a signal which is · 
active only when the four least 
significant data bits (IC306, pins 3, 6, 8 
and 11) are all zero. 

I would like .to thank Humphrey Hin
ton for his encouragement and advice, 
and Messrs. Catronics Limited for their· 
assistance with printed circuit work. 


