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This article gives an account of the adaptation of a civil multi-channel carrier telephone equipment to meet Service

needs for a robust and portable equipment to give good communication facilities. It deals with the problem of providing

these channels over aerial lines or cables, over short and long distances and under conditions peculiar to Service use.

equipment described has had extensive use by the Army and Royal Air Force in India, Africa, Italy and North-Western
Europe.

Introduction.

HE Post Office Carrier System No. 4 is in use on

I a number of routes in the United Kingdom and

in this form it has already been described in this
Journall, Itis a five channel carrier telephgne system
in which one channel is obtained by simple voice
frequency apparatus and four channels from the
modulation of carrier frequencies between 6 and
16 ke/s. The four carrier frequencies are 6kc/s,
9-2 kc/s, 12-6 ke /s and 16 kc/s and the lower sideband is
selected in each case by band filters, passing a fre-
quency range equivalent to the transmission of voice
frequencies between 300 and 2,600 c/s. From these
four band filters the combined outputs are amplified
before transmission to line. The receiving equipment
is similar; the incoming frequency bands are
amplified to a suitable level before passing to the
receiving band filter which selects the band corres-
ponding to the individual channels. The demodulator
is similar to the modulator and the resulting voice
frequency output is again amplified in each channel
before passing to the exchange line. As described,
the system was intended for use on unloaded under-
ground trunk cables.

Six years ago discussions took place between the
authorities concerned, with a view to producing a
system for service use on aerial lines and embodying
the main features of P.O. Carrier System No. 4.
At this stage the contractors who had supplied the
equipment for the latter system were called in, and
detailed discussions ensued on the necessary and
desirable features of a new system.

Basically the decisions reached were as follows :—

1. The equipment was to be transportable and
mounted on bays similar to P.O. standard type
but shorter and of special construction.

2. Open wire operation on a group frequency
basis so that four carrier channels in the fre-
quency range of 3-4 kc/s to 15-7 ke/s should be
group modulated into the frequency range of
32 to 19 kc/s to form the return circuit for the
low frequency group.

1 PO.E.E.J. Vol. 29, pp. 226 and 294.
%Y

3. The equipment was to be capable of satisfactory
operation under extreme climatic conditions
and the general design and construction suffici-
ently robust to withstand the rough handling
to which it would be subjected under service
conditions.

Prototype equipments were constructed and sub-
jected to very thorough tests. One of these prototypes
served with the B.E.F in the Flanders campaign of
1940, and the main production equipments were
first used in the North African campaign. Even
before this equipment came into general use, it was
realised that the rapid miovement of modern warfare
demanded equipment which was smaller and more
readily transportable, and attention was given to the
design of an equipment which should be much smaller
than formerly but yet embody the same performance,
and have more general application under varying
conditions which might occur in service. From this
study the company with which the writer is associated
put forward proposals for the equipment to be
described which has since been manufactured in
considerable quantities. A comparison of the features
of the first and second equipments, the Apparatus
Carrier Telephone (1+44) Mk.1 and Mk.2 respectively,
is therefore interesting.

In the first place a considerable reduction in bulk
has been obtained. The Mk.1 terminal equipment
occupies three bays each 5 ft. 6 ins. high by 204 ins.
wide by 16} ins. deep, weighing in all 11§ cwts. and
occupying about 52 cubic feet. The Mk.2 equipment
occupies two bays 2 ft. 10} ins. high by 20} ins. wide
by 1ft. 2} ins. deep, weighing 6 cwt. and occupying
18 cubic feet.

‘Whereas the Mk.1 terminal was intended for open
wire line operation and could be used on cable circuits
only by adding additional panels to the third bay, the
Mk.2 terminal can be converted for either type of
working by re-arranging U-links, an operation carried
out in a few moments.

The Mk.1 equipment had a fixed group carrier
frequency of 35 kc/s so that with more than one sys-
tem on a route, the crosstalk between systems
depended on the quality of the line. The Mk.2 equip-
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ment provides alternative frequencies of 35 and
33-8 ke/s so that a frequency staggering is obtained
with consequent improvement in privacy and signal-
to-noise ratio. '

The generator equipment and associated power
supply bay necessary for the operation of the Mk.1
equipment is dispensed with in the re-designed equip-
ment where all power is derived from A.C. mains or
accumulators. This has been made possible by a
considerable reduction in the power required mainly
due to the use of lower consumption valves.

The signalling has been modified to a valve operated
system of much greater sensitivity, so that the range
of the equipment should never be limited by signalling,
with the result that under emergency conditions
considerable extension of line attenuation is possible.

Since the Mk.1 equipment was soon superseded by
the Mk.2 and exists only in much smaller quantities,
it is not intended to desctibe it, but to confine this
account to the later version and the repeater equip-
ments developed to work with it.

BAY 2

BAY
CHANNEL UNIT —

i

photograph. Immediately under this panel on Bay
No. 1 is the test panel, where one U-link field controls
the connections for open wire (2-wire)? or cable
(4-wire) working and a second set of links brings in a
spare line amplifier in each direction in the event of
failure. A source of 500 c/s tone and attenuation pads
brought out to sockets on this panel can, when used
with the decibelmeter shown on the right of the panel,
provide measuring apparatus for setting up the ter-
minals at each end of a connection without the use of
portable testing apparatus. The voltmeter at the
left of the panel is used for checking valves by measure-
ment of cathode current. o

Below this panel is the line equaliser, comprising
sections for different lengths of open wire line and
cable together with resistance pads for overall gain
adjustment in relatively coarse steps.

Immediately under the equaliser is the power
supply panel for the bay. An A.C. mains transformer,
rectifier, smoothing and vibrator are provided for the
line amplifiers and group frequency oscillator, and a

—-|—-—‘BAY1
+5db
o i

(b) 2-wire working.
F1c. 1.—BLOCK SCHEMATIC OF ONE TERMINAL.

Description of Equipment.

Fig. 1 is a block schematic of the system, and also
shows the distribution of the component items be-
tween the two bays which go to make up a terminal.

Fig. 2 shows a Mk.2 terminal, comprising the two
bays, mounting apparatus on standard P.O. type
19-in. panels with individual and removable dust
covers. The left-hand bay carries the common
equipment, voice channel filters and signalling panels
and the right-hand bay the modulation and de-
modulation apparatus and band pass filters for the
four carrier channels.

All connections between the bays, and external
connections for exchange lines, trunk line and power
are made from the terminal panel at the top of each
bay. The copuecting cords are not shown in the
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duplicate set of apparatus for the signalling panels.
A change over from A.C. mains connection to 12V
battery is made by the two 8-pin plugs shown at the
right-hand side of this panel. A similar plug changes
the power supply connections from the normal to the
spare line amplifier. This arrangement is simple and
less liable to dirty contact trouble than a more elab-
orate multi-point change-over switch. “ H.T. fail”
“L.T. fail”’ and ‘““ Relay Supply fail” relays are
fitted, each being associated with an alarm indication
lamp. . :

? Throughout this article the term ‘‘ 2-wire "’ is used to
denote the open wire line condition when all circuits (both
audio and carrier) use the same 2 wires for both directions of
transmission. This differs from the usual use of the term since

the carrier circuits utilise different frequency bands for
transmission in the two directions.













The nominal sending level to line is 45 db. per
channel but this can be increased to -+ 12 db. per
channel at the expense of the signal to noise ratio.

Typical values obtained are as follows :—

Sending at +5 db. per channel.
Far-end Crosstalk average 69 db., worst 67 db
Near-end Crosstalk average 62 db worst 54 db.

Sending at 412 db. per channel.
Far-end Crosstalk average 62 db., worst 58 db.
Near-end Crosstalk average 62 db., worst 51-5 db.

Any attempt to extend the length of line by raising
the sending level will of course always be at the
expense of the near-end crosstalk, and the figures
quoted above are for a 30 db. non-reactive line taking
no account of the effect of equalisation in modifying the
crosstalk obtained when working over a physical
line.

-On open wire lines, provided that the frequency
groups always transmit in the same direction, far
end crosstalk will be the main result from couplings
between pairs carrying separate systems. The
equipment provides for alternative group -carrier
frequencies of 35 and 33-8 kc/s, so that the resulting
sidebands in the upper frequency group are staggered
by 1,200 c/s with respect to one another. This makes
the inter-system crosstalk unintelligible and gives at
least 10-12 db. improvement on a volume basis.

The quality of transmission is within the former
C.C.IF. requirements for carrier systems on aerial
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Fie. 6.—QuaLiTY or TRANSMISSION.

lines, the frequency response for a complete connec-
tion being as shown on the block chart in Fig. 6.
Clearly the carrier frequency spacing does not allow
of realisation of a band-width extending the response
to 3,400 c/s.

The group and channel carrier frequency oscillators
have been designed for a high degree of stability and
the frequency drift with temperature has been kept
as small as possible. At 16 kc/s the variation of fre-
quency with 10 per cent. change in H.T. and L.T.
supply is about 1 ¢/s and the change of frequency
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with temperature is in general less than 1 ¢/s per degre
centigrade change. For the channels below 16 kc/:
the changes are smaller and in rough proportion to th
frequency.

At the group carrier frequency of 35 kc/s, the effec
of the supply voltage stability is again so small as t
be negligible and the change of frequency with tem
perature is less than 14c/s per degree centigrad
temperature change. The signalling receivers have :
band pass characteristic about 25 c/s on either side o
the nominal 500 c/s signalling frequency, and failur
due to carrier frequency drift is not likely to occu
until the drift has exceeded 20 to 80 c/s, a frequency
difference which is noticeable on speech. Althougl
the equipment was not intended to transmit voice
frequency telegraphs over the carrier channels, thi
can readily be done on cable circuits where groug
modulation is not used, and has in fact been carriec
out on open wire lines with group modulation in many
instances with quite successful results.  Shoulc
drift occur, the synchronisation of the carrier fre
quencies between terminals is so easily carried oul
that no trouble arises in maintaining the circuits.

Power Supply.

All the equipments described have been intended
primarily for operation from alternating current mains
with an accumulator battery as a standby or for those
situations where no generator source of supply is
available. In all equipments the principle adopted
has been to provide transformers connected to the
mains giving low tension supply from secondary
windings and a rectified and smoothed H.T. supply
through dry plate rectifiers and choke and condenser
smoothing. When due precautions are taken the
circuit noise is little worse than when supplied from
station batteries. Operation from batteries in the
field must be from low tensionaccumulatorsand 12V
is universal. The battery then supplies the low tension
direct, so that all connections of 6 V valve heaters
are made in pairs. Accordingly on A.C. the step-down
transformer windings provide 12V. For H.T.
supply from accumulators, current is fed to the mains
transformer through a vibrating interrupter of the
“car radio” type. With a suitably proportioned
winding on this transformer, usually common with
the A.C. heater winding, the same effective voltage is
induced into the H.T. winding feeding the rectifier
system as occurs when the primary is joined to the
A.C. mains. The rectifying and smoothing equipment
is then used for either source of supply and self
rectifying vibrators are not necessary. Unless due
precautions are taken, this arrangement can cause
considerable circuit noise and radiate interference to
nearby radio sets from all conductors connected to the
system. Since the life of the vibrators can be very
short under incorrect operating conditions the
circumstances of vibrator sparking, useful life and
radio interference have to be considered together. In
earlier equipments precautions were taken merely to
reduce sparking at the contacts without paying any
special attention to radiation. It was, however,
found that sensitive radio receivers could not be
operated at anything near their full gain when in



close proximity to the equipments or to the exchange
or trunk lines connected to them. Later equipments
are fitted with low-pass filter networks in the vibrator
leads and the whole unit comprising vibrator and
filters enclosed in an earthed screening case. In
these circumstances the interference in nearby radio
receivers is only some 6-10 db. above the background
arising in the receiver itself.

Maintenance and Spare Parts.

Equipment for service use has to withstand rough
handling with transport under difficult conditions
and may have to operate under climatic conditions
much more severe than experienced by permanently
installed civil equipment in fixed locations. Cansider-
able attention was devoted to.these physical and
mechanical questions when the prototypes of the
Mk.1 terminal equipment were built and the experi-
ence then gained has been incorporated in all the
later equipments. Important components are enclosed
in sealed cans, where possible small components
working in close proximity, such as the interstage
elements between two amplifying valves, have been
mounted in small cases similar to transformers. All
wiring is in flexible lead and rigidly supported at
frequent intervals where the run exceeds a few inches.

Maintenance of equipment can be divided between
the routine checking and replacement of consumable

items like valves, vibrators, fuses, lamps and cords,
and the replacement of faulty components. The Mk.1
terminal equipment carried a large selection of con-
sumable and general spares in a separate carrying
case. On later equipments the principle of carrying
spares on the equipments themselves rather than in
separate cases has been followed. On Mk.2 terminals,
the carrying case is constructed to include a spares
compartment in the form of a flat tray below the run-
ners carrying the bay framework. This compartment
cannot be opened while the bay is in the case, but
when the bays are out and standing normally on the
case, the side flap can be taken out, the lid of the tray
opened and the spares are exposed to view.

Conclusion.

The equipment described has proved very useful for
service communications, where the small bulk has been
of advantage in transportation and the simple pro-
cedure for putting into service has enabled new
circuits to be set up and worked in a short time.
Large quantities of equipment have been and are
being supplied with only minor alterations since the
prototype stage, which testifies to its suitability for
the use for which it was designed. The grade of trans-
mission provided is high, and satisfactory circuits
have been set up over distances very much longer than
envisaged for the equipment at the time of design.

Crystal Filters

R. L. CORKE, A.M.LEE.

Part 2.—Reactance Circuits and Lattice Filters

U.D.C. 621.318.7 621.392.52

Two-terminal reactance circuits are dealt with in more detail than in Part 1.

Then follows a description of simple

methods of determining the properties of lattice filters.

Reactance and Susceptance Curves.
HE final paragraph of Part I contains three
I general rules concerning the behaviour of two-
terminal reactance circuits. These rules are
most easily applied to more complicated circuits if
the circuits are in either of the two standard forms
shown in Fig. 1. Any reactance circuit, however‘

L
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Fic. 1.—STANDARD ForRMs FOR Reactance CIRCUITS.

can be reduced to these forms by circuit transforma-
tionst. Circuits in these standard forms are free
from redundant elements and they can be dealt with

ic.f. ““Transmission Circuits for Telephonic Communication,”’
hy K. S. Johnson, Appendix D, Part 2.

simply by using Foster’s Reactance Theorem which
will be explained later in this article. In Fig. 1 (a)
the form is a series connection of a number of parallel
connected pairs of inductors and capacitors except
on the left where an inductor, shown dotted, has
infinite value, and on the right a capacitor, also
dotted, has zero value. These dotted elements have
been indicated to preserve the symmetry and also to
emphasise how the reactance at zero frequency and
infinite frequency due to the left- and right-hand
pairs respectively can be regarded as an anti-
resonance. The circuit of Fig. 1 (b) has the inverse
form, being a parallel arrangement of series connected
inductors and capacitors; the dotted elements indi-
cate that the left-hand pair limits to an inductor only,
resonant at zero frequency, and the right-hand pair
limits to a capacitor only, resonant at infinite fre-
quency. For brevity the following description will
deal mainly with circuits of the type shown in
Fig.1 (a), but since the two standard forms are inverse
networks it follows that consideration of the reactance
of one standard form will also suffice for the susceptance
(the inverse of reactance) of the other form. In
Fig. 1 (a) the tune frequencies of the centre pairs
are labelled as f, and f4, at which frequencies the
reactance is infinite. At zero frequency and at
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infinite frequency the remaining elements shown
provide infinite reactance so that the complete
circuit will exhibit anti-resonances at these four
frequencies. Bearing in mind that the reactance/
frequency curve must always have a positive slope
this means that it is not possible to have two adjacent
resonances or anti-resonances, but that a frequency
frequency scale by an anti-resonance, and so on.
Thus the reactance and susceptance curve of Fig. 2
dotted part in

this corresponds

; i I t f

FOR 5 elements, o
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FiGg. 2.—REACTANCE AND number, not

of resonance must be preceded and followed in the
is obtained. The
l'/

’r‘n&% + o / / ‘ to the pairs of

fa

'l
/ be any finite
SuscCEPTANCE CURVE.

drawn but in-
dicated by the
dotted lines in Fig. 1. The foregoing has illustrated
the three rules for sketching reactance curves of
given circuits. As a further example Fig. 3 shows the

f2 fa
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F1G. 3.—REACTANCE AND SuSCEPTANCE CURVES OF VARIOUS
CircuUlTs

ES

reactance/susceptance curves for different circuits
obtained by successive simplification of Fig. 1.
Application of the same principles enables circuits to
be drawn corresponding to any given reactance or
susceptance/frequency curve.

Foster's Reactance Theovem

In addition to being able to tell the general form
of the reactance curves of any two-terminal reactive
circuit, it is, of course, necessary to be able to, calcu-
late the reactance at any frequency as well as the
values of inductance and capacitance to produce any
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desired result. The simplest method of calculation
involves the use of Foster’s Theorem? which shows
first how the reactance can be expressed in terms of
the critical frequencies and of one of the elements in
the network, and second, how all the other elements
may be determined in terms of this element and the
critical frequencies. In this article it will be necessary
to make use of the first part only of the theorem;
the second part is of value in the design of filters of
which little can be said here.

The first part of Foster’s Theorem states that the
impedance Z of a reactive two-terminal circuit at any
frequency f is given by

H (w12 — w?) (‘”32 - of) (‘”52

jo (we? — 0¥ (w — w?) (wg2 — w?)....

- w?....

Z =

in which w27 = {, w27 = {, wy/27r = {,, etc.

f,, I3, 1;, etc., are frequencies of resonance,
f,, 1y, f5, etc., are frequencies of anti-reso-
nance,

0<fy<fy....,

and H is a positive constant related to one element
in the circuit. (H can be zero, but discussion of this
condition is omitted for simplicity). For example,
the expression for the impedance of the circuit in
Fig. 4 with the critical frequencies numbered as
shown in the reactance curve is

_ 2l (- P) (i) (2 — 1)

=5 GFoeEE— D

If the capacitance C is omitted from the circuit the
frequency f; will move to zero (see Fig. 3 (4)) and the
expression for the impedance will become

(s> — %) (fs> — %)

G0 (F— B

This is obtained from the previous equation because
2jifL (— f2) = 27Lf . (_Tl) =j2nLf
since j =4/—1

From the foregoing it is clear that it is possible to
sketch the general shape of the reactance (or the
susceptance) curve of a two-terminal reactive circuit

in the standard

Z = j2nLf

L forms irrespective
o~ f2 fa of the number of
c elements involved,

and further by a

simple application
X + of Foster’s Theorem,
/53 3a/f5 ~~§ to write down an
expression for the
reactance (or the
susceptance) of the
circuit, With these aids it will now be possible to
examine in some detail the characteristics of lattice

Fic. 4.—EXAMPLE FOR FOSTER’S
THEOREM.

*B.S.T.J., April, 1924, p. 259,



filter sections with more complicated arms than the
simple low pass section so far described.

Lattice Filter Sections.

It will be recalled that in Part I it was shown that
the pass band of a lattice section embraces all those
frequencies at which the reactances of the series and
lattice arms are opposite in sign and that attenuation
regions exist where the reactances have similar sign.
In particular, infinite attenuation develops at those
frequencies for which the reactances of the series and
lattice arms are equal. Suppose a filter has the

(b)

(c)

Fig. 5.—Low Pass FILTER WITH ALTERNATIVE
CHARACTERISTICS.

configuration shown in Fig. 5 (a). The full lines in (3)
and (¢) show the type of reactance curve for the
series arms. The reactances of the lattice arms have
the general shape shown by the dotted lines, and
these can be related in the two ways shown at ()
and (¢) to give the conditions for a low-pass filter. In
(B) f; is a frequency of resonance for the lattice arms
and of anti-resonance for the series arms. In this
case therefore f,, the resonant frequency of the series
arms, marks the edge of the pass band, and is thus
the cut-off frequency. The pass band is continuous
from zero to f,, since at all frequencies in this band
the arm reactances are opposite in sign. For the
alternative arrangement in Fig. 5 (¢) f; is the cut-off
frequency and the attenuation band is continuous for
all frequencies above f;, since the reactances in this
range have the same sign throughout. Both arrange-
ments of the same filter circuit therefore result in
low-pass sections, but the characteristics of the two
are very different. To find out how they differ, each
will be taken in turn and expressions found for the
characteristic impedances and for the number and
location of any frequencies of infinite loss.

From Fig. 5 (b) and using Foster’s Theorem the
impedances Zg and Z, of the series and lattice arms
«espectively are

3 f,2 — 2
ZS=]27TL°.f.I i:—22"_~:—f—2
1

and Z, = 2]77-{; (f,2 — )
Therefore
Zo=NZgly, = 2m ATl (i — 1)

and the nominal value of Z; at zero frequency is
Ry = 271y A/ T,
which is obtained by making f zero,

Z 2
and therefore ﬁ = \/ 1— ffT—
2

This last expression is a convenient form for
determining the nature of the impedance curve.
Turning next to the peaks of loss, these occur at the
frequencies f., when Zg = Z;, as explained in the
first part of this article. Thus the condition is given
by the equation
f,2—1f,.2 27 L,
J27TL0feof2 f2= jf

(f* — £.%)

Snnphfymg and rearranging, this equation, a quadratic
in f_2, becomes

f°.4('_1—1)— 2Llf1 f2)+ = f8=0

and the two values for f_2 may be found by using the
ordinary solution for a quadratic equation. The
most significant fact for the moment is that there are
two frequencies of infinite loss (at positive frequencies)
shown diagrammatically in Fig. 5 () at f,, and {,_,
which are the points of intersection of the reactance
curves.

The alternative arrangement for this filter,
Fig. 5 (c), has arm impedances of

. 2 — {2
Zs = ]27T Lof <f']2.—2—__-—f—2)

27 L

-a,nd 7, — ]'fl(f22—f2)
L.L,
so that Z, = 27 f12o—l R (f2 — 3
and R,= 2m/L_ i ‘;2“

Hence——o—x/l_ (1—_

This expressmn is somewhat different from that of the
previous example. A comparison of the two charac-
teristic impedances is shown in Fig. 6. At f,, the cut-
off frequency in Fig. 6 (a) (corresponding to the
arrangement of Fig. 5 (b)) the impedance is zero,
whereas at the cut-off frequency f; in Fig. 6 (b)
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(corresponding to the arrangement of Fig. 5(c )) the
impedance is infinite. At frequency f, (Fig. 6) ()
the impedance is zero. The position of thlS frequency
in relation to f; controls the shape of the curve in the

pass band. It will be found that the characteristic
I'd
25 * ,// gt .
LT -
0 g 0 ;’,
_ f2 —-f _ fi /f2 —F
(o) (b)

FIG. 6.—ALTERNATIVE IMPEDANCES.

impedance of (b) (Fig. 6 (a) ) is the same as that of a
series-terminated constant-K low passladder filter®, and
that of (c) (Fig. 6 (b)) corresponds to that of an
m-derived shunt terminated low-pass ladder filter4.
Further analysis of the m-derived lattice filter
shows that there are two frequencies of infinite -loss ;
one corresponds to f, and the other occurs elsewhere
at the intersection of Xg and X; as shown in
Fig. 5 (c). Equating Zg and Z gives
f, =1,

o

and flo = ,\/1 _ %o_
1

The latter expression is similar to one found for the
section in Fig. 2 of Part 1.

Examination of other circuits will demonstrate
that the rules which follow for ascertaining the nature
of the characteristic impedance and the number of
peaks of infinite loss are true for all lattice-filter
sections. A distinction will be made between the two
kinds of frequencies of infinite loss. The first kind,
as in Fig. 5 (b), are those that can occur due to inter-
sections of Zg and Z; away from the frequency axis.
The second kind, which will be known as impedance
controlling frequencies, includes all those that corres-
pond to a critical frequency in the attenuation region,
as does f, in Fig. 5 (¢). The rules are these :—

(1) The total possible number of peaks of loss of
the first kind is equal to the number of intervals
into whith the pass band or pass bands are
divided by critical frequencies.

(2) The number of impedance controlling fre-
quencies determines the nature of the charac-
teristic impedance of the filter. (When the
number is zero the impedance is related to that

34 Ladder filters are series terminated at an end when a
series or longitudinal branch of the network is connected to a
terminal, and shunt terminated at an end where a shunt
branch is connected across a terminal pair. The ladder filter
with m-derived impedance has at least one frequency of in-
finite loss which, according to its frequency, controls the
impedance curve as does f, in Fig. 6(b). The constant-K
version is a special case in which, for the low pass case, the
impedance controlling frequency has infinite value.

of the constant-K ladder filter. When the
number is one or more the impedance charzz-
teristic is modified.)

Two examples will serve as a summary. Fig. 7 (a)
gives an arrangement of reactance curves which

A
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FiGg. 7.—Low Pass AND BAND Pass FILTER CURVES.

inspection shows gives a filter with the following

characteristics :—

(i) Low pass, cut-off frequency f,.

(ii) Derived mid-shunt impedance with f; the
impedance-controlling frequency.

(iii) Three intervals in pass band, i.e. 0 to f;, f; to f,
and f, to fg, and therefore three peaks of loss
(with f, additional). :

Fig. 7 (b) shows the reactance of a filter with the

following :—

(i) Band pass, cut-off frequencies f, and fs.

(ii) Constant-K impedance (mid-shunt), since
there are no impedance-controlling frequencies
and the impedance is infinite at the cut-off
frequencies.

(iii) Two intervals in the pass band and therefore
two peaks of loss. These have been shown'in
the loss diagram with one in each attenuation
band, but they can both be designed to appear
on the same side of the pass band if this is
desired.

The circuits of these two filter sections can be deduced
by applying the principles of two terminal reactance
circuits, already described.

Part 3 will describe the nature and characteristics
of quartz crystal resonators and will show how they
can be incorporated in filter networks.

10















with water present. By the time an excavation
of 32 ft. from street level had been made it became
apparent that conditions would not improve, as the
water was coming in faster and pumping had been
resorted to. It appeared that the subterranean lake
which is reputed to be the source of supply for the
historical Roman Bath on the adjacent site had been
reached, as the excavation being outside the main
walls of the C.T.O. was not protected by the 6 ft.
concrete raft on which that building was erected.
After observing that the water came to a certain
level and remained static it was decided to import
heavy clay and seal the water off with a clay pan
in the bottom of the excavation. The electrodes
were then placed in position and more clay punned
in, until the plates were covered. Filling then con-
tinued with the excavated material until the loamy
clay band was reached. At this point six Earth
Spikes No. 1 were driven laterally and equidistantly
round the perimeter of the hole, the tails being
protected by lead piping, jointed and finally connected
by a solid joint to the main 37/16 earth lead in the
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manner shown in Fig. 7, which also illustrates the
strata and general scheme. The resistance of this
combination measured 2-5 @ on completion.

Public Address System.

This, an innovation as regards telegraph offices,
consists of a public address unit by Parmeko
of Leicester and is capable of 30 W undistorted
output feeding thirteen loud-speakers. These are
placed in south and west galleries at selected points
and the reception is satisfactory in spite of a con-
siderable noise from teleprinters. The installation
has been of great value during rush periods and
emergencies, being used for important announce-
ments, and instructions to staff on occasions when
time is of vital importance.

General.

Apart from the considerable modifications to the
M.D.F. mentioned earlier in this article, the mezzanine
platform was modernised and suspended by a method
more suitable to the modified frame. The main
racking carrying cables from the basement to the
instrument galleries was specially designed with an
artificial turn to obtain the correct numerical ** drop
off 7 of the cables. A further complication was
introduced by the whole of the cabling being taken
through one cable hole, and on reaching the first
floor branching respectively north and south and
the racking having to be reduced to 9 in. in width.
This was necessitated by the racking in the instru-
ment galleries being installed 6 in. from the floor in
the narrow gap between the floor V-band conveyor
and the table ends, the advantage claimed for this
method being the elimination of a large number of
racks dropping down from high level to the tables
and also cabling for the main part without ladders
and trestles. An interesting feature of the cable
racking is the fact that it is of welded construction
throughout, mass produced in the L.T.R. workshops
and cut to requisite lengths and fish-plated together
on site. Approximately three-quarters of a mile of
9 in. racking, the framework of two control boards
and associated woodwork, 20 apparatus racks and
miscellaneous fittings were designed and installed by
the L.T.R. Power Section in collaboration with the
City Area Construction Staff.

Features of the installation from a construction
angle are :—

Approximately 12 miles of switchboard cable,
some individual lengths being over 200 yards in
length, eight miles of jumper wire and ten miles of
miscellaneous wire used.

In addition some 2,000 pieces of apparatus were
mounted for teleprinter positions alone.

From these figures it will be seen that the under-
taking may be considered a major one and note-
worthy that it was planned on site and the whole
of the telegraph construction work carried out by
departmental staff, 20 per cent. being female en-
gineering assistants. The installation was completed
and ready for service in slightly under four months.

Pre-transfer testing was carried out on an organised
scheme whereby distant offices all over the country
passed testing traffic on main and reserve lines and
spare channels, the Telegraph Branch co-operating
and contributing*in a great measure to the successful
opening on June lst, 1943. Since this date further
equipment in the shape of a complete phonogram
installation and high speed telegraph apparatus in
the Overseas Section has been completed.

Conclusion.

The foregoing article has been written to mark
an occasion rather than to describe anything novel
in the equipment. At the same time the description
of well-tried telephone exchange construction tech-
nique as applied to telegraphs is of interest and may
possibly exert an influence on future design and
development.
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Aerlal Cable Suspension by the

Spinning Method

U.D.C. 621.315.242

C. A. MITCHELL, aM.EE

This article describes a method of supportmg aerial cable from a suspension w1re, which replaces individual suspension
units hy continuous open lay wjndings of wire round both the cahle and suspension wire. The method is undergoing
trial and conclusions regardi~g the relative merits of this and other methods have not yet been reached.

Introduction

F all the components used in the erection of
O aerialcables, that by which the cable is attached

to the suspension wire has been produced in the
greatest variety of design. The reason for this is the
difficulty in devising a fitting which embodies all the
desirable features. Ideally, the device should be as
durable as the cables and suspension wires themselves,
otherwise renewal will be necessary from time to time
and occasions will arise when impending failure will
not be detected, with the result that a section of
cable will be found in an unsupported condition.
The device should not, however, be so hard and

unyielding, or the method of using it such that the -

cable sheath is damaged as a result of movement and
vibration imparted to the system by wind. Moreover,
the variation in length of a cable due to seasonal
temperature changes being greater than that of its
suspension wire, the suspension device should permit
the cable to expand uniformly throughout its length
and so avoid the accumulation of slack at a few
isolated points, where restraint is weakest, a condition
known as “ bowing.” Finally, installation cost should
not be so high as to be out of proportion to any
advantages conferred by a particular system.

Methods of attaching cables to suspension wires
may be divided into two groups :

(1) those using individual suspension units such
as raw hide or marline suspenders and steel
cable rings, and

(2) those using a continuous suspension, by an open
lay binding of metal tape or wire round both
the cable and suspension wire.

Many of the methods in the first group are already
well known in this country but those in the second
group have not been used by the Post Office except
for the experimental length of cable at Caxton,
near Cambridge, described by W. H. Brent in this
Journal.l In that experiment the cable and suspension
wire were supplied from the factory already bound
together by two high-purity iron tapes.

Spinning Methods

Means whereby a suspension wire already erected
on poles had cable bound to it with marline running
from a cylinder which was drawn along the wire were
used in America many years ago. In more recent
years the idea of a cylindrical device for binding
together cable and suspension wire with galvanised
iron wire has been developed and improved machines
aave been produced in that country. Some machines
ire designed to be drawn along the suspension wire
by a rope, whereas others are propelled by a man

1pP.O.E.E.]., Vol. 26, p. 219

riding in a chair which is part of the appliance.

It is possible that’ the method may result in less
sheath cutting and bowing than 1s experienced when
cable rings are used. On the other hand it appears to
suffer from the disadvantages that the life of the
single strand of No. 14 S.W.G. wire used for spinning
may be expected to be short relative to that of the
7/8, 7/10, 7/12 or 7/14 strand suspension wire and
the cable, and that the breakage of the spinning wire
at any one point due to local defect or general
deterioration would let down a whole span of the
cable.

It is only by field trials extending over a sufficiently
long period that positive information can be obtained,
and when an offer was extended by Pirelli General
Cable Works, Ltd., to use a “ Neale spinner,’
which they had obtained from America, on a short
section of a cable they were about to erect for the Post
Office, it was gladly accepted. The machine was
subsequently used by the Pirelli General Co. on
other sections of cable for which alloy E (containing
0-4 per cent. tin and 0-2 antimony) was the only
material immediately available for the cable sheath
at the time when an urgent requirement arose.
This alloy is softer than alloy B (0-8 per cent. anti-
mony) which is generally used by the Post Office for
aerial cables. To afford a comparison of sheath
cutting tendencies under the different conditions,
some lengths were erected in rings and others by
the spinner. The firm was also good enough to loan
the machine to the Post Office for the experimental
erection of some 20 spans of 25 pr. 101lb. cable
in an exposed situation in the South Western Region,

The * Neale Spinner ”

Fig. 1 shows the Neale spinner resting on its pack~
ing case. Its weight, complete with the operator’s
chair, is 65 Ibs.

The crank handle on the right of the machine is
connected to a spindle carrying two wheels, one of
which rides on the suspension wire and the other,
being a sprocket wheel, carries a roller link chain,
connected to a similar sprocket at the left of the
machine. To the spindle on which the latter sprocket
wheel is'mounted is also attached a secord riding
wheel and a bevelled gear wheel A.

The two wheels which ride on the suspension wire
are grooved about their peripheries and at the
bottom of the grooves are hard rubber inserts which
increase the grip between wheels and wire imparted
by the joint weights of the operator and the machine
itself. A ratchet and pawl is associated with one of
the riding wheels to prevent the machine from
running backwards and so relaxing the tension on the
binding wire.

19


















Notes and Comments

Roll of Honour

The Board of Editors deeply regrets to have to record the deaths of the following members of the Engineering

Department :—

While serving with the Armed Forces or on Post Office Duty.

Aberdeen Telephone Area
Belfast Telephone Area .
Birmingham Telephone Area
Birmingham Telephone Area
Birmingham Telephone Area
Birmingham Telephone Area
Blackburn Telephone Area. .
Blackburn Telephone Area. .
Bradford Telephone Area ..
Bradford Telephone Area ..
Bristol Telephone Area
Cambridge Telephone Area. .

Cambridge Telephone Area. .

Cardiff Felephone Area
Chester Telephone Area
Chester Telephone Area

Dundee Telephone Area

Dundee Telephone Area ..
Edinburgh Telephone Area
Edinburgh Telephone Area
Engineering Department .

Engineering Department
Engineering Department

Engineering Department
Engineering Department
Engineering Department

Glasgow Telephone Area
Glasgow Telephone Area
Glasgow Telephone Area
Guildford Telephone- Area .
Lincoln Telephone Area

Liverpool Telephone Area ..

Liverpool Telephone Area ..

London Telecommunications
Region

London Telecommunications
Region

London Telecommunications
Region

London Telecommunications
Region

London Telecommunications
Region

London Telecommunications
Region

London Telecommunications
Region

-Johnson, P.

Johnston, J. O...
Adlington, J. T.
Chatwin, F. R. ..
Hands, J. E.
Purvey, H. A. ..
Jackson, A. C.
West, R. A.
Porrelli, J. .
Siddle, F. V. ..
Hooper, L. W. ..
Crane, G. C.

King, A. J.
Gale, E. G.

Cairns, P.
Golding, R.

McHardy, G. L. P.,

D.F.C.
McKillop, J. ..
Finlayson, W. D.
Russell, J. A. C.
Cody, J. ..

Gardner, J. W,
Harrison, J. H. ..
Levens, E. D.
Peacock, F. J.
Tingay, K. A.
Clark, D. ..
Sheridan, C. H. ..
Soutar, R. A.
Kearey, S. W,
Pratt, D
Faragher, C. R.
Lewis, A.

Bright, R. W.
Cocks, W. E.
French, E. D. G.
Harman, J. H. ..
Jackson, D. H. ..
Jacques, M. B. ..

Lowes, W.]J.L.S,,

DF.C

Skilled Workman, Class II
Skilled Workman, Class 1T
Skilled Workman, Class I1
Skilled Workman, Class I
Skilled Workman, Class II
Skilled Workman, Class 11
Skilled Workman, Class 11
Unestablished Skllled Workman
Skilled Workman, Class IT ..
Unestablished Skilled Workman
Unestablished Skilled Workman
Labourer. .

Unestablished Skilled Workman

Unestablished Skilled Workman
Skilled Workman, Class II
Skilled Workman, Class I

Draughtsman

Skilled Workman, Class I1
Skilled Workman, Class II
Skilled Workman, Class 11
Cleaner

Mechanic-in-Charge, Grade I
Staff Officer

Unestablished Skilled Workman
Unestablished Skilled Workman
Unestablished Skillgd Workman

Skilled Workman, Class 11 .
Unestablished Skilled Workman
Unestablished Skilled Workman
Unestablished Skilled Workman
Unestablished Skilled Workman

Skilled Workman, Class I1
Skilled Workman, Class II

. . Skilled Wo kman, Class I -

Unestablished Skilled Workman
Labourer. .

Unestablished Skilled Workman
Unestablished Skilled Workman
Skilled Workman, Class 11
Skilled Workman, Class I1

On Post Office Duty.
Sergeant, R.AF.
Signalman, Royal Signals
Pilot Officer, R.A.F.
Flight Sergeant, R A.F.
Flight Sergeant, R.A.F.
Sergeant, R.AF.
Flying Officer, R.A.F.
Sergeant, R.AF.
Signalman, Royal Signals
Sergeant Pilot, R.AF.
Lance Corporal, Beds. and
Herts. Regt.
Sub-Lieutenant, Fleet Air
Arm
Signalman, Royal Signals
Corporal, Welsh Guards
Flight Sergeant Navigator,
R.AF.
Flight Lieutenant, R.A.F.

Lieutenant, Black Watch
Signalman, Royal Signals
Warrant Officer, R.AF.
Private, South Wales
Borderers
Major, Royal Electrical
and Mechanical Engineers
Lieutenant, Green
Howards
Flying Officer, R.A.F.
Pilot Officer, R.AF.
Leading Aircraftsman,
R.AF.
Signalman, Royal Signals
Warrant Officer, R.A.F.
Sergeant, R.A.F.

Warrant Officer, R.AF.
Sergeant Air Gunner,
RAF.

Signalman, Royal Signals

Flying Officer, R.A.F.

Electrical Artificer, R.N.

Flight Sergeant, R.AF.
Private, Highland

Regiment

Sergeant, R.A.F.

Flight Sergeant, R.A.F.

Sergeant, R.A.F.

Flight Lieutenant, R.A.F.
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London Telecommunications
Region

London Telecommunications
Region

London Telecommunications
Region

London Telecommunications
Region

London Telecommunications
Region

London Telecommunications
Region

Manchester Telephone Area

Middlesbrough Telephone
Area

Newcastle-on-Tyne Telephone
Area

Nottingham Telephone Area

Oxford Telephone Area

Peterborough Telephone Area

Scotland West Telephone
Area
Scotland West Telephone
Area

Southampton Telephone Area

Stoke-on-Trent Telephone
Area

Tunbridge Wells Telephone
Area

York Telephone Area

Recent Awards

Paddison, J. E. ..

Tradesman Wireman

Pemberton, D. S.W. Labourer

Rowe, J. E.
Taylor, E. C.
Vince, D. T.
Waters, V. A.

Kenyon, A. T. ..

Cotton, E. R.
Fender, J. D.

Casajuana, R. D.
France, R. C.

Thorne, N. W. ..

Davidson, A. B.
Middleton, D.
Poynter, H. R.
Genno, E. N.

Seaward, G. L. ..

Townshend, E.

Skilled Workman, Class IT

Labourer. .

Unestablished Skilled Workman

Unestablished Skilled Workman

Unestablished Skilled Workman
Skilled Workman, Class I1

Unestablished Skilled Workman

Unestablished Skilled Workman
Unestablished Skilled Workman

Inspector

Skilled Workman Class II

Skilled Workman, Class IT

Youth-in-Training

Unestablished Skilled Workman

Unestablished Skilled Workman

Inspector

Flight Sergeant, R.A.F

Bombardier, Maritime
R.A.
Sergeant, Essex Regiment

Private, South Wales
Borderers

Sergeant, R.A.F,

Sergeant, R.A.F,

Pilot Officer, R.A.F.
Sergeant, R.AF.

Lance Corporal, Royal
Signals
Flight Sergeant, R.A.F.

Pilot Officer, R.A.F.

Sergeant,- Royal Signals
Sergeant, Royal Signals
Capté.in, Royal Artillery

Sub-Lieutenant, Fleet Air
Amm |
Sergeant
RAF.
Driver, Royal Signals

Air  Gunner,

Commissioned Gunner,
RN

The Board of Editors has learnt with great pleasure of the honours recently conferred on the following
members of the Engineering Department :— :

While serving with the Armed Forces, including Home Guard, or on Post Office Duty.

Aberdeen Telephone Area ..
Birmingham Telephone Area
Bradford Telephone Area ..
Brighton Telephone Area ..
Bristol Telephone Area

Engineering Department

Engineering Department

H.M.T.S.
HM.T.S.
HM.T.S.
Hull Telephone Area

Laneaster Telephone Area ..
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Byers, W. S.
Parker, F. G.
Askew, E. A.
Laker, W. J. J. .
Frampton,

H. F. J.
Calverley, C. E.

Stonebanks, A. M.

Leech, W. H. ..
Nairne, 1. U. D.
Oates, J. G. B.

Thompson, W. H.,

M.M.
Gilpin, F. A.

Skilled Workman,
Class 1
Skilled Workman,
Class I
Skilled Workman,
Class IT1
Draughtsman,
Class 1T
Skilled Workman,
Class IT
Executive
Engineer

Assistant Engineer

Commander
Second Officer
Commander

Inspector

.

Unestablished
Draughtsman

Sergeant (now Lt.),
Royal Signals
Flying Officer,

R.AF.

Flying Officer,

R.AF.

Staff Sergeant,
Home Guard
Sergeant, Royal

Signals

Lieut.-Col., Royal

Signals

Major, Royal Signals

On Post Office duty
On Post Office duty
On Post Office duty

Major, Home Guard

Sub.sLieut.,
R.N.V.R.

Mentioned in
Despatches
Distinguished
Flying Cross
Distinguished
Flying Cross
British Empire
Medal
Military Medal

Officer of the Order
of the British
Empire
Member of the
Order of the
British Empire
Distinguished
Service Cross
Distinguished
Service Cross
Distinguished
Service Cross
Member of the
Order of the
British Empire
Distinguished
Service Cross












Staff Changes

Promotions .
Name Region Date Name Region Date
Regl. Eng. to T.M. Insp. to Chief Insp.
Procter, W. S. . Scot. Reg. to Glasgow  7.2.45 Bell, R. J. B. .. .. HC.Reg.toScot.Reg. 17.12.44
. Hulcoop, G. J. .. Mid.Reg.to H.C. Reg. 31.12.44
**Pearcey, J. F. H. .. N.Ire. Reg. .. 31.21.44
Area Eng. to T.M. **Thornton, F. R. . E.-in-C.O. . 17.12.44
Goff, A. A. .. LT.R. to N.Ire. Re; 31.12.44
. . N.E. Reg. A1 oL, g
Hopps, ¥ NMidfc{lfegst}:;ugh BIL4 | Bols E.H. .. . LTR. to N.Ire. Reg.  LL45
Chfford F. G. E.-in-C.O. . 17.12.44
Scarborough, W. H. .. L.T.R. to Canterbury 31.4.45 Hutton.Penman, P. R EninCoO. ' 16.10.44
Hayman, H. W. S. .. SW. Reg. to 31.12.44
W. & B.C. Reg.
Area Engr. to Regl. Engr. Lugg, J. V. . S.W. Reg. to 31.12.44
Straw, J. G. . L.T.R. to Scot. Reg. 7.2.45 W. & B.C. Reg.
Bogg, A. .. E-inCO. .. 31.12.44
Pullen, L. . Mid. Reg. 3.1.45
Asst. Engr. to Exec. Engy. Cleary, E. J. . N.W. Reg. 14.1.45
Pettitt, V. R. .. E.-in.-C.O. 1.12.44 Hodglinson, A. A. A, E.-in-C.O. 1145
Fogg, G. H. .. E.-in-C.O. 18.1.45 Freshwater, R. A, A, L.T.R. 4.2.45
Leach, F. . N.W. Reg. 15.12.44 Cooper, R. S. .. . S'W. Reg. 25.2.45
Pyrah, F. . .. E.Aqin-C.O. 21.12.44 , ,
Devereux, R.C. .. LT.R. 10.1.45 | Domam CL 11 b Disman, <. L. :
Corkett, H. .. E~in-C.0. 12.2.45 Nowlan, N. N. - LT.R. 1.1.45
Branson, J. W. .. Scot. Reg. 7.2.45 S.W.1 to Insp.
Jeynes, E. H. - LT.R. 81.145 | Courtman, J.C.S. .. E-in-C.O. 21.11.44
Chief Insp. to Asst. Engr. 2nd Officer to Chief Officer
" . Garnett, F: J. . HM.T.S. 18.9.44
Kidd, C. E.-in-C.O. 18.1.45 Bates, O. R. H.MT.S. 25.7.44
Cheetham, H. . N.W. Reg. 14.1.45 :
Bavin, A.E. .. .. LT.R, 26145 | SraOficer lo2nd Officer
Alford, G. E. .. HM.TS. 25.7.44
) Lamb, J. .. HMT.S. 29.8.43
Chief Insp. to Chief Inspec. with Alice. Smith, J. B. . HM.TS. 29.11.44
Thompson, J. G. . N.E. Reg. . 1.2.45 4th Officer to 3rd Officer
Verney, J. P. S. .. SW. Reg. . 1.1.45 Stivey, J. C. .. .. HMT.S. 25.7.44
Arran, H. .. LT.R. .. 1.1.45 McLagan, G. .. .. HMTS. 24.9.44
Henderson, W G . N.Ire. Reg. .. 1.1.45 Gillespie, A. B. . HM.T.S. 29.11.44
**Promoted ‘“ In Absentia ”’
Retirements
Name Region Date Name Region Date
Exec. Engr. D’sman, Cl. I.
Maddocks, D. C. . LT.R. 31.12.44 Hillis, J. B. .. N. Ire. Reg... 31.12.44
Vickers, G. H. E.-in-C.O. 17.1.45 Wake, E. G. . LTR. 31.12.44
Insp.
Asst. i Rowell, W. T... .. LTR. 31.8.44
Asst. Engr Webber, R. N. .. LT.R. 6.12.44
Bardwell, W. J. .. H.C. Reg. 31.12.44 Harrison, L. J. .. LT.R. 7.12.44
Reeves, T. F. .. . H.C. Reg. 31.12.44 Green, C. H. .. .. N.E. Reg. 31.12.44
. Honeywill, T. C. .. SW. Reg. 31.12.44
; ; . Winson, T. H. . Mid. Reg. 31.12.44
Chief Insp. with Allce. Forristal, E. J. .. NE. Reg. 31.12.44
French, W. S. .. N.Ire. Reg. .. 31.12.44 Johnston, J. .. N.W. Reg. 31.12.44
Messenger, C. W. .. LT.R. 31.12.44 Barber, W. .. .. N.W. Reg. 31.12.44
Sceats, F. W. .. .. S.W. Reg. 31.12.44 Sargent, F. J. .. LT.R. 31.12.44
Beaumont, H. R. . N.E. Reg. 31.1.45 Springett, H. J. G. .. L.T.R. 4.145
Cartwright, C. N. . Mid. Reg. 4.1.45
. Sansome, P. V. . Mid. Reg. 9.2.45
Chief Insp. Briggs, F. J. .. N.W. Reg. 14.2.45
Lynch, W. J. .. .. LT.R. 17.11.44 Mullis, H. R. .. W. & B.C. Reg 21.2.45
Traviss, F. D, .. SW, Reg. 31.12.44 Henry, A. G. . LT.R. 27.2.45
Howcroft, A. .. N.W. Reg. 31.12.44 Barnsdall, A. W. .. Mid. Reg. . R 28.2.45
Edwards, W. W, . Mid. Reg. 2.1.45 Plumbly, V. G. . LT.R. .. .. 28.2.45
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Transfers

Name Region Date Name Region Date
Exec. Engyr. Insp.
Coleman, W. L. A, .. E-in-C.O. to S.W. 26.11.44 Pariser, F. A. A. . Cable Test Section to  4.12.44
Reg. Mid. Reg.
Bevis, W. F. . E.-in-C.O. to N.E. 3.1.45 Colburn, J. T... . Mid. Reg. to Cable 4.12.44
Reg. Test Section
Smith, G. E. . . Scot. Reg. to LT.R.  7.2.45 Seager, E. F. » B-in-C.O. to HC. 18.12.44
eg.
Asst. Engr. ) Everett, A. A. F. . Cable Test Section to  28.12.44
coon e . E.-in-C.O.
McWalter, W. V. .. Mlg'egeg' to Scot. 14245 | Tymer, W. . E-in-C.O. to Mid. Reg. 1.1.45
Chief Insp. . .
g S F . Corrin, W. . E.-in-C.O. to Lond 1.
Brown, E.H. K. .. E-inCO.toSW. 261144 ° Tt oo wondon - 8.1.45
, Reg. Digby, W. . London Test Section  11.1.45
D'sman, Cl. 1. to E.-in-C.O.
Barrett, R. E. . H.C. Reg. to S'W. 13.11.44 Roach, J. D. . E-in-C.O. to W.& B.C. 15.1.45
Reg. Reg.
Appointments
Name Region Date Name * Region . Date
Prob. Insp. to Insp. Prob. Insp. to Insp.—continued.
Cooper, H. .. .. E.-n-C.O. 1.1.44 Martin, F. N. .. .. E.An-C.O. 1.1.44
Driver, E. R. .. .. E.-in-C.O. 1.1.44 **Newham, K. C. . L.T.R. 1.1.44
Leask. D. R. .. E.-in-C.O. . 1.1.44 Allery, G. D. .. .. E.-in-C.O. 1.1.44
Low, F. A. .. .. E.-in-C.O. 1.1.44 Howells, A. W. .. E.-in-CO. 1.1.44
Redman, F. W. G, .. E.-in-C.O. 1.1.44 Faulkner, R. A. R. .. E.-in-C.O. .. .. 1.1.44
Arnold, G. F. .. .. E.-in-C.O. 1.1.44 Anderson, J. G. .. E4in-CO. .. .. 1l1.44
Milne, F. A. .. .. E-in-C.O. 1.1.44 Fletcher, J. L. .. E.-in-C.O. . 1.1.44
Archbold, R. B. .. E.-in-C.O. 1.1.44 Barton, R.W. .. E.-in-C.O. 1.1.44
Brown, W, A, .. .. E.-in-C.O. 1.1.44 Fleming, J. M. .. E..in-C.O. 1.1.44
Davis, E, .. .. E.-in-C.O, 1.1.44 Crosby, E. e .. E-in-C.O. 1.1.44
Jeffery, N. E. .. E-in-C.O. 1.1.44 Foster, F. W. .. .. E.-in-C.O. 1.1.44
Frost, E. J. .. .. E.-in-C.O. 1.1.44 Hall, R. R. .. E-in-C.O. 1.1.44
Garlide, J. .. E.Ain-C.O. 1.1.44 Graty, H. J. .. .. EAn-C.O. 1144
Hutter, J. .. .. E.-in-C.O. 1.1.44 Deville, C. W. A. . E.-in-C.O. 1.1.44
Pember, A. L. .. E.-in-C.O. 1.1.44 Edwards, A. J. .. E.-in-C.O. 1.1.44
Glanville, J. H. .. H.C. Reg. 1.1.44 Brough, R. .. .. Scot. Reg. 1.1.44
Varrall, J. E. .. .. E.-in-C.O. 1.1.44 Nesbitt, W. R. .. SW. Reg. 1.1.44
Heeson, S. D. .. E.-in-C.O. 1.1.44 Sinclair, B. R. .. H.C. Reg. 1.1.44
Mallett, T. H. .. E.-in-C.O, 1.1.44 Ayling, S. R. .. E.-in-C.O, 1.1.44
Allan, T. .. E.-in-C.O. 1.1.44 Farmer, W. H. ., E-in-C.O. 1.1.44
Hince, E. W, .. E.-in-C.O. 1.1.44 Cooper, G. . .. E-in-C.O. 1.1.44
Homes, A. C. .. .. E-in-C.O. 1.1.44 Thomas, J. F. P. .. E.-n-C.O. 1.1.44
Lilley, M. .. .. E.-in-C.O. 1.1.44 Glazier, A. W, .. E-in-C.O. 1.1.44
Walesby, H. N. . E.-in-C.O. 1.1.44 Dickson, J. S. . E.-in-C.O. 1.1.44
‘Warburton, D. E.-in-C.O. 1.1.44 Parks, F. . E.-in-C.O. 1.1.44
. *#% In Absentia,
Deaths *
Name Region Date Name Region Date
¥ i
Asst. Engr. Exec. Officer.
— . » Parker, J.A.T. Death presumed
Dodge, J. C. .. E.-in-C.O. 26.11.44 " (Mobilised) . E.-in-C.O, 28.1.44
Insp.
, c I Bradley, E. A. .. N.Ire. Reg. .. 22.11.44
D'smam, Cl. 1. Mantle, A. L. .. .. Mid. Reg. .. 2.12.44
Fletcher, W. ]J. . E -1a-C.O, 11.2.45 James, G. E. C. .. H.C. Reg. 10.2.45
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Junior Section Notes

Aberdeen Centre

We are pleased to report that the membership is now
over 100, a record for the Centre.

This session has also extended to members in Kirkwall
and Inverness a novel method in participating in the
meetings. This has been made possible by using 4-wire
circuits with suitable terminal amplifiers and micro-
phones so that bothway speech is obtainable. The
arrangement has proved very successful and has created
a téle-a-téte atmosphere at the meetings.

We have decided to hold a film night on Sunday,
25th February; the selection of films is being loaned
from the Central Film Library. It is hoped that out-
station members will be free from ‘ emergencies ”’ so
that they can avail themselves of seeing this interesting
show. S.D.F. B.

Leeds Centre

The Leeds Centre of the Junior Section of the
IP.O.E.E. was re-formed on the 10th January, 1945,
when a meeting was held 4t the Regional Conference
Room, when the following officers were elected :—

Chatrman : Mr. Couch (Area  Engineer)
, (Internal).

Vice-Chazrman - Mr. A. Lodge.

Secretary : Mr. L. Smith.
Mr. T. Whitaker.

Treasurer :

Mr. S. Lancaster.
Mr. T. Barker
Mr. R. Willans.

Commitlee :

The programme arranged for the session ending April,
1945, is : '

21st February : ‘“ Wayleaves,” Mr. A. E. Lancaster.

27th March: “ The New Leeds Automatic Ex-
change,” Mr. T. Barker.

10th April : Annual General Meeting.

Tunbridge Wells Centre

The inaugural meeting was held at Tunbridge Wells
on September 23rd, 1944, and a committee of six was
elected as follows :(—Chairman, C. T. Polhill; Vice-
Chairman, R. A .Evans; Secretary, D. L. Bendall;
Treasurer, A. E. Chapman ; Committee, T. W. Lusted
and F. W. Scott.

The Centre has a membership of thirty, and the pro-
gramme for second half of the 1944-45 session is as
follows :—

27th January, 1945 : ““ Thermionic Valves,” by F.
.Lambert, read by R. P. Coleman.

24th February, 1945 : “ Underground Works,” by
J. Aldred. .

- Tth April, 1945 ; “ Drawing Office,” by A. G. Fagg

and W. H. Sturges. .

April 4th, 1945 : Film display and Annual General
Meeting. *

C. T. P.
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Our fighting men must have tele-
phone communication equipment that
" will work anywhere, whether in tropic
e / heat or arctic cold, in the sands of the
= desert or on the landing beaches after

,' the dash through the surf. They must
=P have equipment they can trust at all
- _& times and under any conditions.

Today G.E.C. Telephone produc-

tion is devoted entirely to this and to

other essential tele-communication

, | \2%
%AND TOMORROW

équ{pment, but we hope that the day is

" not far distant when the progress and

development of the past five years will

be available in -our post war designs. "

In the meantime our expert advice
and specialised knowledge of the
design and manufacture of all types
of tele-communication equipment, par-
ticularly for use in tropical climates, 1s

always at your disposal.

For Public or Private Telephone Exchanges, Telephone Repeater Equipment
for Long Lines, Carrier Telephone Systems, Railway Control Telephones,
Voice Frequency Telegraph Equipment, Power Line Communications, and
Light Current Signalling Systems of all types, specify—

- gécru

E-COMMUNICATION

EQUIPMENT

ADVT OF THE GENERAL ELECTRIC CO. LTD. HEAD OFFICE: MAGNET HOUS
KINGSWAY, LONDON, W.C2. . TELEPHONE WORKS s COVENTRY, ENGLANI
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