
Dea1ing with the high-pass flIter and re
arranging the third equation, a quadratic in
y{=R)1R2) is obtained, namely
y"+Y(2-Czl(C).<r»+ I =0. Since the quotient
of the coeffs of the .; term and the constant
equals I, it follows that the two roots are mu
tually reciprocal, i.e. that one should be able to
interchange R) with Rz (C) and Cz for the low
pass), which was verified experimentally with
out Q't)/ change in the performance of the flIter.

Assuming that a Q of not much less than Y2
is desirable for steepness of cutoff, for y real we
set C2/CI~8. One can see immediately that a
ratio of 10 would be advantageous, bearing in
mind the cost of odd sized values of capacitors.
Substituting ~lCI= 10 it is found that, for y
positive, 2<Q'"<2.5, conveniently in the de
sired range.

With CzICJ=lO and solving for y, it is found
that, for QZ=2-2.4, there is a linear
relationship expressible as QZ=(7.8-y)/2.6, y
lying between I and 2.62. A choice of y=2.2 is
apin advantageous, as 2.2 is a multiplier in all
the 'series' and provides easy choice of resistors
(capacitors for the low-pass). This value of y in
turn fIXes <r=2.15 with Q=1.47.

Summarising, we have : CzlCI = 10,
RI1R2=y=2.2=RzlR., and QZ=2.15, with
duality defming the low-pass configuration as in
Fig. 16 in the anicle. It is wonh repeating here
that equ. (i) imposes constraints on the CzlC I
ratio, reflecting on y, Q and the turnover fre
quency. Just selecting Q and y as indicated by
Mr Hood can lead to an unrealisable flIter.

After some small computation and defming
R"c,,= 1/(2.lt.fD) - 'n' standing for the normal
roll off frequency/time constant relationship 
and substituting for Cz and RI (from their
ratios) one obtains: CIRz(HI)
= c"R,,!Y22 xI.t' and CIRz(LO)=
(c"R,,!Y22) xQ", the last term in Q being a
'correction factor' insisted upon by all the
experimental flIters! This constrUction gives a
maximum peak of about 5 dB.

In addition, from equ. I and 4 of the article,
by eliminating frequency, we have: C~3

(HI)=C)R2(1 +y)=3.2CIRz and C3R3
(LO)=CJRz(1 +y)Qz=6.9CIRz.

If maximum flatness is required in the res
ponse, then it is best to use a lower resistance for
R3 than obtained from the equations and use a
trimmer pot, as the response peak is strongly
dependent on the precise values of the two resis
tors and two capacitors - and their ratios - of
the bootstrapped flIter.
Coutraction: For a high-pass flIter with a
cutoff frequency fDof 1250 Hz, RDCD= 12714S,
giving CIRz=127/(Y22x1.21)=22.4I4S or InF
and 22kohIn. Cz=IOCI=IOnF and
RI=2.2Rz=48kohm (a high 47k).
C~3=127x3.214S, or 22nF and l8k4, a 16k re-
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sistor anda4k7 trimmer, say.
Finally, a band-pass flIter using two bootstrap

flIters in cascade fit easily enough in terms of the
relative interface impedances and can be con
strUcted with a dual TL072 op-amp, over the
audio frequencies and higher. Overall ripple can
be within about 0.5 dB.
RDC. = Time constant of desired cutoff.
C)Rz=R.CJ5.68
RI = 2.2Rz
Cz = lOCI
C3R3=3.2CIRz
C)Rz=R"c,,/3.87
C2 = 2.2C)
RI = lORz
C3R3=6·9CIRz
P. A. Duval
Theydon Bois
Essex

The author replies:
I would like to thank Mr DuvaJ for his com

ments, which I have read with interest. The
summary of the design data which was given on
pase 64 of the November, 1982 Wireless World,
was not intended as a complete design pro
gramme, though the equations quoted are
correct and adequate.

The full mathematical anlysis of this circuit in
its high-pass and low-pass forms was given by
me in EleclTOllic Engineering Guly 1976, pp55
58), from which the design summary was
extracted. The calculated and measured per
formance of these flIters, as so described, was
checked over a range of Qs and operating fre
quencies, with several different component
relationships, and was found to agree with the
predicted tsaDSDlISSlOn within 0.2dB, which
satisfied me that my calculations and formulae
were indeed correct.

If it would be of interest, I have worked out a
suitable programme to allow the performance of
this flIter to be calculated using either a Texas
T158/59 programmable calculator or a Hewlett
Packard HP-65. For the sake of completeness, I
have done the same exercise for the SaIlen and
Key design, which shows up the differences
between these fIlters at the higher attenuation
levels.

I would like to take the opponunity, while
writing, to remedy some of the errors and omis
sions which had crept into this series of anicles,
and to which my attention has been draWn.
PoweramplitierWW August 1982.
I had omitted the types of some transistors. Tr.,
Tr2=BC447. Trs, Tr6=MPSA-93 (the base
connections of these were shown reversed on the
p.c.b. layout Fig. 21) Trlz=2S]49. Tr4'
Tr,=BF259. Trl3=BC212. TfJo=BC182 (not
on output heat-sinks). I had also shown C3 and

+1

(b) Low-pass

its associated zener the wrong way round.
Sorry! The supply line bypass capacitors can be
made as large as the constrUctor wishes, and
these can be bypassed by small non-polar capa
citors (O.II4F) with advantage. The majority of
these errors were corrected by WW in Sep
tember 1982, p63.

On a more theoretical note, in my description
of the design of the power amplitier, July '82,
1'66, I had referred to the need for a wide band
width and good linearity in an amplitier in
which positive feedback was to be used, in that
p.f.b. will worsen these characteristics. This is
true. However, if any significant amount of
p.f.b. is to be applied in a circuit using both
p.f.b. and n.f.b., it is essential the bandwidth of
the p.f.b. loop must be less than that of n.f.b.
one, or otherwise the amplitier will oscillate
at some frequency at which the n.f.b. has
disappeared.

In the design shown, this p.f.b. bandwidth
limiting function is performed by RZ6 and CII' I
am grateful to my correspondent, Prof. M. D.
Cherry, of Mooash University, for a reminder
on this point.
L. protection circuit
In the p.c.b. layout, Fig. 26, IC. (74C02) is
shown viewed from the top, and pin 6 should be
connected to pin 7, and to OV. In the diagram
this is obscure. However, since National
Semiconductors, who appear to be the sole UK
suppliers of the 74 compatible c.m.o.s. i.c.s. of
this type, appear to be phasing these out in
favour of the similar but much faster
'74HC- -' series, and as an initial step have
substantially increased the cost price, it is prob
ably wonhwhile to amend this p.c.b. layout to
use the similar, but much cheaper CD4001 i.c.,
which has a different pin layout.

Microphone amplifier
Trll' which is not specified, should be a 2N5457
Rumble filter
Co, the input bypass capacitor, should be
lOOOpF (InF) not II4F.

Finally, the overall performance, at 1kHz and
IV rms should have been quoted as 'less than
0.01%' - not 0.10.

DISCUSSING
RELATIVITY
Should inquiry into relativity theory be en
courqcd? J. Kennaugh (Letter., March 1983)
complains of the inaccessibility of the theory's
consequences to mechanistic explanations.
Could this not reveal a degree of misconception
with regard to the theory's foundations? At the
point of depanure of the argument for the
special theory are the two conjectures which
Einstein dubbed "postulates" in his paper of
19051• The fust postulate, not at variance with
the conventional laws of mechanics, is by
Einstein's own admission, incompatible with
the second, which offers utter frailty in the face
of the challenge of potential empirical refuta
tion . From these conjectures, the theory is de
veloped under the constraints of mathematical
rules, devised as an anifact of the intellect to
form a closed, internally consistent logical
system. Thus the theory is not necessarily
matched to the realities of the physical world
nor, indeed, to the requirements of concepts,
which constitute intellectual effort, to accom
modate to physical observations.

On encountering difficulties in adapting the
consequences of the theory to the intrUsion of
facts we can adopt one of two approaches; we
reject it as of no funher assistance to our endea-
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voun in interpretation and undentanding, and
seek to construct I new theory, or we contrive to
protect the old theory. The adoption of the
latter course may appear to be questionable if
we would claim commitment to the scientific
method, and might seem to imply some alterna
tive concern as our motivation. The punuit of
this sugestion could prove of interest else
where, but for the present let us take note of a
remark reponed recently in the press, of Profes
sor David Bohm: "But the question is whether
physicists will rcprd explanation as imponant
at all. The ttend in physics at the moment is to
discoUDt concepts and only to take seriously
what you can compute with equations"z.

Now let us make i conjecture of our own. If
utronomen employing refined techniques of
measurement should acquire evidence which
supponed the contrary to the second postulate,
i.e. that each emittiq body is fixed in its indi
vidual medium of energy dispersion; if this
should be broupt about, or perhaps some other
observations be made to the same effect, are we
then to accept that a certain section of the scien
tific commUDity would disdain from taking the
reports seriously?

Could not J. Kennaugh and, indeed, many
others, suffer from misconceptions not only of
relativity theory, but of the expectations we
have of physicists? These people receive consid
erable enCOurqemeDt in material terms for their
somewhat exotic and extravapnt activities; but
should inquiry into relativity theory be en
courqed, as well? Could we hope to see the
debate developiq further in these pages,
perhaps? The open-minded policy of the
cditorahip would appear to be, indeed, en-
COUI'IIinI.
Colin Frandtsen
FamborouP,
Hampshire.
Refaeacea
1. "Zur Elektrodynamik. bewegter Korper", A.
Einstein, translation from Ann.d.Phys 17, 891
921 (1905), in "The Principle of Relativity",
Dover Publications Inc., New York 1952.
2. "Why Einstein was wrong about light",
Danah Zohar, T1tI SIl1ItltJ.y Tima, London, 20
March 1983.

GRAVITATIONAL
WAVES
Beginning with the publication in Wireless
World (Oct. 1978) of Or L. Essen's "Relativity
and Time Signals", I had been following closely
the lively discussion regarding the validity of
certain postulates of Einstein's theory of relativ
ity (the twin paradox, etc.) and other such im
panant topics which you kindly had given space
in your magazine. I, as well as many other of
your readen, appreciate the fact that though
Wireless World is essentially a technical publica
tion it, nevertheless, is giving room - when
other doors are seemingly closed - to writers of
differing views particularly when the subject of
discussion is fundamental theory. This is an
excellent example for not separating practice
from theory and thus involving technologists
with current problems even if related indirectly
to their fields.

Equally I congratulate you on the new series
of articles by Or W. A. Scon Murray dealing
with the various problems of modem physics
and the hidden contradictions seriously un
dermining its seemingly imposing outer
structure. Certainly, this is the way to let the
layman feel that all is not not the word of God
and therefore lead him to question rather than

to accept blindly as a word of faith, all the stuff
pumped into his mind since early school days.

However, the real reason I am writing you
concerns an article related to our discussion that
had appeared in Scientifu American (The Gravi
tational Waves from an Orbiting Pulsar, Oct.
1981) which should be of special interest if its
conclusions are accepted to be true. In this arti
cle, the writers claim to have proved beyond
doubts: the "existence of gravitational waves"
and of settling the question of "relativity of
time" or the "twin paradox" as it is known in
popular relativity parlance. For over a period of
six years they had been measuring the decaying
orbits of the binary pulsar PSR 1913+·16 and
found the accumulated shift in the time of
periastron passage amounts to be about 0.04
second a year. According to their argument (and
relativity), the source of energy for gravitational
radiation belongs to orbital motion. And if this
loss of energy is very large, such as is the case
with this pulsar system, then it leads to a mea
surable decrease in orbital period which they
had successfully detected.

Mter further explanation of "time dilation"
and how it was proved by experiments involving
atomic clocks flown by jets, they conclude that
this orbital decay is caused by gravitational
radiation and not due to possible collisions with
stellar gas or other matter such as is the case
with an artificial earth satellite orbit decaying
mainly because of collisions with molecules in
the upper atmosphere. Also there is no mention
of the fact that pan of the decay can be caused
by loss of mass by the pulsar due to ordinary
conversion of mass into radiant energy or the
mass lost through the agency of the mysterious
and very strong radiowave pulses from the pul
sar. The authors fmally hint that other workers
are trying to detect these very weak radiations in
the laboratory when suitable equipment become
available. Surely many await the results of these
experiments as the factors mentioned above
would then be ruled out.

I appreciate possible comments from Dr Es
sen or from other interested readers regarding
this new development as I am personally still
not in total sympathy with all the claims of
Einstein's theory of relativity. Such responses
may indeed be reassuring if only to keep the
door open - which has been so, thanks to WW!
M. Zaman Akil
Safat, State of Kuwait
17th April 1983.

RED SHIFT
Nicholas Kirk's letter on the "Red Shift" (WW
February 83) questioning whether it might not
result from simple loss of energy rather than
expanding universe is very interesting.

Had it not been for the semi-religious appeal
ing idea that all things must have started from a
single point, would all that effort have gone into
the "expanding universe"? One can almost sug
gest starting a· research which has as its starting
point the assumption that light loses frequency
in proportion to the distance it covers. And by a
well-known amount too!
G. Kubba
Pumey

Mr N. K. Kirk echoes exactly my own queries
in his letter (Wireless World February) but for
different reasons.

My fmt point is of general principle. We are
told that there is no such thing as perpetual

motion. Whenever there is relative motion
between two things which have interaction
between them (for example photons in gravita..
tional fields) then energy is given up, which
frequently manifests itself as loss of velocity.

My second point is connected with the experi..
mental evidence to support Einstein's theory
that light is refracted by very strong gravita
tional forces. The refraction of photons passing
very close to the surface of the sun shows that
photons are affected by gravity.

Can anyone conclusively demonstrate that the
velocity of photons, as they pass through the
gravitational fields of inter-galactic space more
or less continuously for many millions ofyean is
absolutely and utterly unaffected by so doing,
because this is an essential requirement for the
receding universe theory if it is to be based on
observed spectral red shift.

On the other hand, if the velocity is reduced
by some fmite amount during its enormous
journey, it would produce an apparent spectral
red shift.
J. Snowden
Managing Director
Rediffusion Service (Singapore)

SENSITIVE?
I have come upon one or two cases of people
who have acute sensitivity to electricity and to
electrical devices, such as television sets, com
puters, radios, electric lights, etc. I would be
very interested to hear from any readers who
experienee this effect, or who fmd even the
presence of electricity disturbing. I wish to
make a study of this condition and any reports
that readen send me will be treated with com
plete confidentiality.
Michael Shallis
Department for External Studies
UDiversity of Oxford

CABLE AT
MILTON KEYNES
Speaking as a user of the Milton Keynes cable IV
system for the past two years, I have found the
reliability of the system leaving a lot to be de.
sired, since the system has failed on averqe
once every two or three weeks. If it should fail
after 6.00p.m., then it would remain out of
service till next day, and even when it wu
working the quality was well below broadcast
standard - as measured using Marconi IV a.t.e.
For all this, every user contributes £12 p.a.
towards its up-keep - the argument being that
you get a better picture from the cable than "off
air"; in reality this is not true. Although Milton
Keynes is in a fringe area, it is still possible to
get a better picture from a modest loft-mounted
Yagi.

In addition to the overall poor picture quality,
the system also radiates very badly into the 2m
amateur band: most of this radiation comes
from poorly screened distribution amplifiers.

It is to be hoped that the Milton Keynes
system does not set a precedent for future
systems and that others learn by its flaws.

Fibre optics would be the obvious answer to
some of the problems, but the more complex I

system gets, the more likely it is to fail, so all in
all I intend to stick to my little Yagi in the loft
(which cost me £5.50), to save myself £12 p.a.
and still have a better picture.
Tim Forrester
Milton Keynes
Bucks
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