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Letters of technical dnlevest are alwoys welcome,

In publishing such commmicaticis  the

Edilors do ant necessarily endorse any lechnical or general statements which they may contain.

& of Solenecid Coils
To the Editor, * Wireless Engineer ™

Sir,~From Mr. Medhurst's paper in TFireless
Engineer for March, one concludes that the results
of his careful measurements on solenoid coil
should be falen as superseding Butterworth's
formul® wlhich have for so long been taken by
enginecers as a practical basis for coil design-

Ay, Medhurst's resulls for the O of coils wound
with the optimum gauge of wire are contained in
his formula @ = o,158¢/f and his curve for ¢
shown in Fig. 13. It is interesting to note that
the latter curve agrees to an accuracy of a few per
cent with the simple empirical equation ¢ = 1f{1.03
+ o.8K;1) as shown in the graph. Thus we arrive
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at the [ollowing sin-le and practical formula for
the ¢ of 2 properly designed solenoid, using plain
copper wire, at high radie frequencies :—
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* T 69R £ 5.40)
where R and { are the radiys and length of the coil
in centimetres. In a majority of practical cases
we can use the even simpler formula

Q= o154/ (1R + 1)
t\\'hich follows the data to a few per cent, provided

> R,

The range of conditions uncder which this formula
applies is the same as that to which Mr, Medhurst's
data refer: in particular—

(@) The ratio of wire diameter 1o wire spacing
must approximate to the optimum {ie, this
ratip should lie between .3 and o.7 for short
coils ({<z2f?} or 0.6 to o.8 for { order of 4R, and
.73 to 0.5 for very long coils),

{0} The formulx apply strictly only for very
high Trequencics, but (hom Sect. 10} the accuracy
will be better than - 10 per cent provided
#>7; ie, provided frequency in Mefs exceeds
o.5 divided by (wire diameter in mn)2,

Sclenoids are chiefly used in current practice
on frequencies above about 3 Mc/s, and here
Litz wire is of little or no advantage; the
Iollowing table, giving the thinnest gauge for
which the formula applies to = 1o per cent,
shows that most practical solencids will be
covered,

freq. | T Mcfs 4 Me/fs 16 Me's

wire

2z s W.G. | 28 5.w.G, ‘ 37 5.w.G.

() The (orinula: do not hold for coils of very
few torna (or extremely short coils).  Mr. Aled-
hurst gives uns little guidance as to how far
Butterworth's correction factor for coils of few
turns can be relivd on,  Turther experimental
waork seemis indicated in view of the practical
impoertance of coils of very few turns on v.h.f.
and u.h.f.

i) Dielectric loss i3 not, of course, allowed for.
This is unlikely to be niaterial except where the
coil has 2 rather poor dielectric (bakelite or
worse] and is used in a circuit having a low
parallel tuning capacitance.

M. V. CaLteENDAR.
E. K. Cole & Co. Ltd,,
Scuthend-on-Sea,
Essex.
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Absolute Rotation and a Rotating Magnet
To the Editer, " Wireless IEngineer

Sir,—There are two aspects of the cld rotating
magnet problem : one is the absclute propurty of
rotation, and the other is the electromagnetic
reaction on the magnet itself,  Various suxgostions
have Dbeen put forward by difierent authors to
explain absolute rotation and from them to interprel
the electromagnetic reaction upna the magnet.?

The probluin is, however, as fundamental o~ it
is hoary. We should especially notice that the
questions of absulute acceleration and absolute
rotation, which were sanctioned in the special
relativity and which signify a return to the
Newtonian Hypothesis of absolute space and
absolute time, served, in fact, as the genesis of
Einstein's theory of general relativity. Einstein's
* principle of equivalence ” asserts that, for the
destription of physical processes, we may iake
either the view.point of an observer A, at rust with
an inertial ¢oordinate system: or thal of another
observer B, on a constantly acceleraled coordinate
system who measures thg physical processes by
means of the coordinates of cbhserver A and, in
addition, assumes the presence of a homogeneous
gravitational field.* This principle, properly appliad
here for any particular instant, gives us a simple
way of explaining se-called ' absolute rotation ™.
The eclectromagnetic reaction upon a rotating
magnet and the resultant electric field distribotion
in it can then be obtained from Maxwell's equations
madified for ihe relativity effect.

1. Absolife Kofation
Consider an irertial system Z, in which the
position-vector of any point is given by
r=ir+jiy+ ke .. . .- - {r)
and another coordinate system X’, with its k'-axis
and origin coinciding with the k-axis and origin of
the first system, and rotating about the k-axis
with constant angular velocity e The position-



