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YOUR GUARANTEE

w HEN we were the only manufacturers of Selenium Rectifiers in this
country there was no need to give a special name to our product.
The many advantages of the “ Standard” Selenium Rectifier over other
types has inevitably introduced competition, and we have therefore adopted
the name of “SenTerCel ”asour trade mark, so that our customers may know
that rectifiers bearing this name will have the high standard of performance
to which they have become accustomed..
The name “SenTerCel" combines theidea of centre-contact construction, which is an

exclusive feature of our rectifiers, with the S.T.C. registered trade mark which is known
all over the world as the symbol of the highest quality in tele-communication equipment.

Standard Telephones and Cables Limited

Oakleigh Road - New Southgate, London, N.II

Telephone: Enterprise 1234.'
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RICHARD THOMAS &BALDWINS
LIMITED.

COAL, SILICA BRICKS.
IRON, STEEL & BRASS CASTINGS, ROLLS.
STEEL BARS, SHEETS & PLATES.
BLACKPLATE & TINPLATES.

HEAVILY COATED TINNED, TERNE &
LEADCOATED SHEETS & PLATES.

ELECTRICAL SHEETS, STAMPINGS &
DIAPHRAGMS.

TANKS, CISTERNS, KEGS & DRUMS.

ALLOY STEEL INGOTS, BILLETS,
BARS & SHEETS.

ALUMINIUM ALLOY SLABS & SHEETS.

On Admiralty, War Office, Air Ministry, Board of Trade
and other lists.
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1 he overthrow of Nazism has been accom-
plished. This great achievement has crowned
the gallant efforts of the fighting forces of the
United Nations, backed up by the tireless efforts
of the workers. Industry has provided the tools
for the job, tools of the finest quality, tools
cunningly contrived and produced in stupendous

quantities in an amazingly short space of lime.

The whole of the resources of the Henley Organ-
isation have been directed to the prodigious
industrial effort which has been the foundation

of this great achievement.

famous for over a century

W._T. HENLEY'S TELEGRAPH WORKS CO. LTD.

MLTON COURT * V\ESI'(I)‘IT * DORKING * SURREY  monAwncm an (mutts)

obbkihs =
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TANKS
AIRCRAFT ADWED

chicles NAVAL
Some achievements of British Industry VESSELS

under the impetus of war.

(vide "Statistics relating to the war effort of the
United Kingdom. H.M.S.0. Nov. 1944.)

THE POWER
BEHIND PRODUCTION

AT COUNTLESS WORKS AND FACTORIES

i$ carried by

IIRELLrijENERAL

CABLES

made at Pirelli-General Cable Works

The Cables that play a vital part both
in the production and the operation of
equipment for war

¢ fo t tfrjfto m

Advt. of The General Electric Co., Ltd., Head Office, Magnet House, Kingszsay, London, W.C.2
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With the B.l. Detachable Fused Tec Box a safe, flexible and economical system
of power supply at almost any position is possible. = It solves problems arising
fromchanging machineshoplayout due to new production demands. <« It will
facilitate thechange-over from warto post-war production layout. < Supply
points can be inserted at any point in the cable run to suit machine shop
layouts. <« The Box is for wuse with conduit systems or other standard
wiring. = Assembly comprises top cable

chamber and detachable fused tec

box. e Tee box provides fuse protection

the branch circuit. = Installation

is economical and simple and can be
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Pre-eminent
in the
Air-blast
class !

by ihe OA/66 DUO BLAST

CIRCUIT BREAKER

Exhaustive tests have proved it to he
a Breaker of outstanding merit

Enquire for fuller details from :

FERGUSON, P,a\ILIW LIMITED

MANCHESTER, 11 E N G L A N D
N
L

hone DROYLSDEN 1301*(S linesJ * LONOON: Temple Bar 8711 /z
BIRMINGHAM™* sSutton Coldfield 2744 * ASGOW- Central 5080
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AIR-INSULATED
HV.UNIT

COMPLETE ACCESS Wr
FROM FRONT OF UNIT

FULL COMPLEMENT OF INTERLOCKS
CABLE EARTHING VIA O.C.B.

Safe Access to C.T. and Cable Box compart-
ment while Busbars are alive.

Busbar and Feeder shut-
ters padlock independ- — -----------mm-eee-

Circuit checking and rosT = ai
CABLE EARTHING DEVICE re-connecting facilitated |-t ; g
FITTED by clean wiring system.

Operating Handle gives fN-fa-Jt.-J-™:
max. effort at contact
[ make 7

Tmm- Easily distinguishable
On-Off indicators.

A.S.T.A. Certified O.C.B.

250 MVA at 11 kV Cert. No. 6M.
150 MVA ,, 1l kv
SHUTTERS PADLOCK 1ISO MVA ,, 5-6 kV EXCEPTIONALLY CLEAN
INDEPENDENTLY 75 MVA  3-3 kV W IRING

JOHNSON & PHILLIPS LTD

CHARLTON, LONDON

Telephone : Greenwich 3244 (13 lines). Telegrams : "Juno,” Charlton, Kent

ki VIXjIL tbeJt MUOALFtIC t "ttitU M A TIM .
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There isa “KEITH BLACKMAN” FAN for
every purpose for which a fan is essential.

Propeller, Centrifugal, High Pressure, Medium
Pressure, Axial-flow, Portable and Hand-
driven Fans for Ventilating, Cooling. Drying,
Mechanical Draught, Dust, Steam, Smoke,
Fumes Removal, Forge, Furnace and Cupola
Blowing, Plenum Heating, etc.

ANCILLARY EQUIPMENT

If it Is an air moving job Keith Blackman
make the Fan that will do it efficiently.

KEITH BLACKMAN LTD.
MILL MEAD ROAD, LONDON, N.I7.
Phone : Tottenham -4522. 'Grams : “ Keithblac, Phone, London.’
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u
SIEM Eﬁl -the firm with 16 years of electrical experience behind it

SIEMENS ELECTRIC LAMPS & SUPPLIES LTD.. 38/39, UPPER THAMES STREET, LONDON, E.C4.



Xii

THE ELECTRICIAN May 18, 1945

EMPIRE RUBBER

EMPIRE SERVES
THE FIGHTING FORCES

EMPIRE RUBBER CO. cietisias.
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FLAMEPROOF
CONTACTOR

STARTERS

DIRECT-ON-LINE

for motors up to
10 Horsepower
at 400/550 volts.

STARTER, with mechanically and
electrically interlocked isolator,
for motors up to 10 Horsepower.

Cover cannot be removed STARTER (without Isolator)
unless isolator is open. for motors up to 7; Horsepower.
Isolator—

In separate flameproof chamber. i
Flameproof Reversing Starters up to

Starter can be examined with 6 Horsepower at 400/550 volts.

isolator open in perfect safety,

and complies with Coal Mines F;ameproof Star-delta Starters uf> to
Draft Regulation Id (Hi). 5 Horsepower at 400/550 volts.

Conform to BSS.229/1940

BTH RUGBY

THE BRITISH THOMSON-HousToN COMPANY LIMITED. RUGBY. ENGLAND
A3501
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THISTLE DOWN
This floating seed oi
such beautiful sym-
metry, so fine that it
is lighter than air, is
yet not so fine as one
thousandth of an inch
the size of the finest
fine wire

Fine Wires,.insulated and covered, 8/100'

latest and most modern machinery and
materials, by a firm with a lifetime of

experience in delicate textile coverings

FINE WIRES

Fine Wires Limited Grove Road Castle Boulevard Nottingham



May 18. 1945

THE ELECTRICIAN XV

v ~CK®°IT

v \\\\\\\\m i, /TNI/////>///////// cv

ITMffITS-W |

t/111111111/7,/7/711VkvyivIVN A s\ »\ vIN

| | PPILaw

So0éve& 0

tA

jlp *io 0 £ e 4n

From black-out to dim-out, and soon to be
‘lights-up.” The lifting of the black-out
in many parts of the country Is an omen of
happier days to come. No longer will the
old lamplighter so frequently plod his way
down the streets, however, for here is the
modern lamplighter— the Ripplay Switch—
operated from one central point.

The METROVICK RIPPLAY SYSTEM OF
CENTRALIZED CONTROL will be In great
demand by the Supply Authorities.

IC K e rS CO.. LTD.

TRAFFORD PARK - MANCHESTER 17.

G/H501

INCREASE PRODUCTION BY fH B S SIE R ,
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EFFICIENT
VE NTI LATI ON

These Fans are reversible (rotation

being reversed by change-over

switch), with motors liberally rated
and built to B.S.l. standards.

Write for Technical Brochures quoting ref. EBIt

MATTHEWS & YATES LTD
SWINTON (Manchester) & LONDON

f Swinton 2273 (4 lines)

‘Phones t London, Chancery 7823 (3 lines)

CLASCOW - LEEDS mBIRMINGHAM <« CARDIFF

May 18, 1945

FUSE-SWITCHES

Double and Triple Pole

ROBUST
MECHANISM

POSITIVE
Q.M.S. SNAP
ACTION

QL H.R.C. or
Re-wirable Fuses

All contacts are mechanically pressed together by a cam.

Switch blades contact directly on to fuse ends, thereby-
eliminating intermediate connections.

Cable can be brought in at either or both ends of box
with extra large space for connecting.

Sole Agents ; except for Midlands. Write Dept.
BARRIES ELECTRICAL AGENCIES Ltd.
KING STREET, BRIGHTON. I. SUSSEX.

Telephone : Brighton 4456.

FAMOUS THROUGHOUT
THE WORLD

Millions in Use
since the inception
of broadcasting
in 1922

BAD10 INSTRUMENTS LTD.
Purleu Was. Croydon.
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Orders can now only be accepted which
bear a' Government Contract Number
and Priority Rating.

v.]_IIE world-wide use of “AVO”
Electrical Testing Instruments is
striking testimony to their out-
standing versatility, precision and
reliability. In every sphere of
electrical test work, on active
service and in industry, they are
maintaining the®* AVO” reputation
for dependable accuracy ; which is
often used as a standard by which

other instruments are judged.

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPM ENT CO., LTD.

W INDER

HOUSE

m DCUOLAS

STREET

«+ LONDON S-WI TCUPtWHt VICTOPIA 3*04/7
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HOPKINSON MOTORS & ELECTRIC CO. LTD.

in common with most other engineers
are wholly employed on production
for furthering the total war effort.
On the termination of hostilities they

will be in the position to supply:

ELECTRIC MOTORS

Fractional horse - power motors

Industrial motors up to over 100 h.p.

ALTERNATORS « CONTROL GEAR
&

OTHER ELECTRICAL EQUIPMENT

and will welcome enquiries for the

post-war period

HOPKINSON MOTORS
& ELECTRIC CO LTD

Grangeway <Kilburn eLondon NW®6 Telephone: Maida Vale 9306/8

A member of the

oVsHiX
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MISCELLANEOUS ~ ADVERTISEMENTS

SITUATIONS VACANT
BIRMINGHAM CENTRAL TECHNICAL
COLLEGE,

SUFFOLK STREET, 1
Principal: Dr. D. S. Anderson.

DEPARTMENT OF ELECTRICAL
ENGINEERING.

A IMPLICATIONS invited for two Lecture-
rships, one carrying an extra payment.*
Applicants should have an honours degree'or
its equivalent and recent industrial experi-
ence. The post carrying extra payment
requires a first-class knowledge of radio and
high-frequency work. Salary in accordance
with the new Burnham Technical Scale.
Application form and articulars  of
appointment will be sent by the Principal on
receipt of stamped, aadressed foolscap
envelope.
* This extra payment has hitherto
been £48, but this amount will shortly
be reviewed in the light of the new
Burnham report, which lays it down
that such extra payments for men.
shall range from £50 to £100.
P. D. INNES. Chief Education Officer.

FOR SALE
CEARCHLIGIITS (sale or hire), Carbon Rods,
“-'Ebonite, Fibre Hightensite, Porcelain

House-wiring and other Cleats, Reels and
Knobs, Mirrors, Lenses. Lamp Lowering and
Suspension Gear, T.R.S., lead and other
Cables, Winches (hand), hundreds of thousands
in use, etc—London lectric Firm, Croydon.

P'OR SALE.—Large number of 2 Volt, 1000
x ampere hour Accumulators in perfect.con-
dition ; £3 each. Special terms for quantities.
—E. R. Longley, Priory Place, Dover.

T EATHER FINGER  STALLS.—Made of
m~Chrome Hide. Very strong and hard
wearing. Length 3 in.” Price 4s. per doz.

Prompt delivery. Sample on application.—
Willson Brothers, Industrial Clothing Manu-
facturers, Epsom, Surrey.

PATENT AGENTS
MEWBURN, ELLIS & co.,
PATENTS. DESIGNS AND TRADE MARKS,

70 & 72, Chancery Lane, London, W.C.2.
Crams: " Patent, London.”  ’Phone: Holborn 0437 (2 lines)
And at— NEWCASTLE : 3. St. Nicholas Buildings.

THE ELECTRICIAN

REWI NDS

MOTORS, GENERATORS, TRANSFORMERS
ALL SIZES WITH THE MINIMUM DELAY

FOR EFFICIENT SERVICE WIRE
"PORTER,” LINCOLN

PRIORITY ORDERS ONLY UNTIL
BETTER TIMES

PENNEY & PORTER (1932) LTD,
LINCOLN

Grams : Porter.

PRESSPAHN.LTD

Electrical Insulative Material Manufacturers

Phone : 1706/7.

Tflcsnms & Cables:

A BRADFORD
REGISTERED OFFICES : "
38 WELL ST., BRADFORD, England

MANOR ELECTRIC OVEN
& FIRE CO.

175, Windsor House, Victoria Street,
London, S.W.l Tel.: Abbey 1782

'ELECTRICAL ENGINEERS

Manufacturers of

HOSPITAL FOOD TROLLEYS,
IMPREGNATING OVENS. Etc.
Also Apparatus to Customers* own specifications

SHEETS

AND

STAMPINGS

FOR THE ELECTRICAL TRADE

JOSEPH SANKEY& SONS, LI2:

LONDON

BILSTON

168, REGENT ST., W.I



THE STEEL PLATE BATTERY

These batteries are in use wherever the
Services require MAXIMUM RELIABILITY.
Although supplies are temporarily restricted,

we would welcome your enquiries.

LIt « S lip
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Established. 1861. The Oldest Weekly Illustrated Journal))/

Electrical Engineering,

Industry,

Bouverie House. 154, Fleet Street, London, B.C.4,

Science and Finance

Telegrams ; “ Benbrotric, Fleet, London.

TelephoneCentral 3212 (Ten Lines).

Midlands Office; Daimler House, Paradise Street, Birmingham.
"Giasgow Office; 116, Hope Street, Glasgow, C.2.

Telephonet Midland 0784«
Telephone; Central 3970.
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INDICATIONS that the authorities in

the United States have been quick to
take advantage of the changed conditions
in Europe to start again the process of
industrial conversion, entitle the British
manufacturer to view with concern the
little that is being done in this country
to facilitate either home or export trade,
Since it was made known that the
authorities were ready to permit experi-
mental and development work with a
view to promoting overseas trade, some
1200 applications for materials have been
approved, but no relief has been allowed
with respect to labour. Existing staffs are
mainly engaged in war production, and
aro likely to remain so until the Pacific
war is brought to a successful conclusion ;
not so much because the potential war
output is as great as was needed two or
three years ago, but because the staffs
have been so depleted by military' and
technical necessity that industry lias now
little man-power to spare for the produc-
tion of peace-time goods. How far the
European situation will make additional
man-power available to industry is un-
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certain, but while it is still true that war
needs must come first, it is equally clear
that every effort should bo made to secure
that both raw materials and trained
operatives be made available as early as
possible so ‘'that works’ plant may be
modernised, new processes installed, and

th°s® tr2d?s whicl; ». «***»1 make
substantial contributions to British ex-
port trade may be provided with the
necessary electrical and other gear to
enable their manufacturing capacity to
bo at least as efficient and economic as
that of their overseas competitors.

n relaxations wMoh have already
been made, such as the extension of
the list of countries to which goods may
be shipped, the curtailment of the
formalities attendant upon the purchase
of machine tools, and the provisions in
the Supplies and Services (Transitional
Powers) Bill, are satisfactory only up to
a point, in that while in theory they
assist production, in actual fact they do
little more than make more prominent the
need, for a quicker release of skilled
labour.

The present trend of things in the
United States makes the position in this
country even more urgent, if we are to
make any effective counter to American
competition in the export field, for while
the United States is already devoting
some of her production capacity to peace-
time needs, British industry has first to
replace much of its worn-out or obsolete
plant, and then to find the man-power
to operate the machines. It must not
be overlooked that in addition to
superiority in man-power to work it, the
United States production machine has
too, the advantage of not having been
damaged in any way by enemy action,
neither lias it been required' to work at so
high a productive rate on war munitions as
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hasiis counterpartin this country. That
being sd, it is time that those charged
with the responsibility of exercising con-
trols over British industry and labour
realised that unless they are more co-
operative the problem of re-establishing

our manufacturing capacity, will be-
come more difficult of solution with
each passing month.
Re-Mobilisation

industry

THE efficiency with which
will be able to absorb the labour re-
leased to it, depends upon the way de-
mobilisation is carried out, and some
explanation of its implications was given
by Sirernest Benn, in last week’s issue
of“ Truth.” In September, 1939, all those
in industry, who, because of their age or
from the nature of their positions and
experience carried the least responsi-
bility, were called to the colours, while
applications for deferment were approved
in the case of those whose work was of
importance. By degrees the call-up
reached the higher grades until only key-
men were left. The national need, being
still unsatisfied, the key-men, last of all,
were themselves combed out and indus-
trial man-power was reduced to a shadow
of its former self. Now the need is to get
some thousands of men and women
back to work, but, as Sir e rnest points
out, if under the *“ first in. first out”
arrangements industry is to be presen-
ted with the less responsible part of its
personnel demanding re-employment, a
difficult situation may arise. It Is
ordinarily impossible to employ a labourer
without his craftsman and the same thing
applies to engineering. If tli® “ first in,
first out ” principle is applied too rigidly,
therefore, the State will bear the respon-
sibility of supporting “ the first” -until
“ the last” resume their civil life.
VE-Day Floodlighting
THE examples of floodlighting which
were seen on Tuesday and Wednes-
day of last week were happy remindersof
the days when floodlighting of our
national and other buildings was part
of our public lighting arrangements, and
suggested the thought that more wide-
spread use might be made of this form
of illumination when full days of peace
return. The floodlighting of buildings in
former years has largely been concerned
with Government, offices, churches and
historic monuments, but with so much to
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be rebuilt in our cities, we suggest that
when the exteriors of our new buildings
are considered, some thought should, too,
be given to what effect floodlighting
might have upon them. The illuminated
exteriors of those existing buildings which
warrant floodlighting, present a beauty
all their own for floodlighting, unlike
natural fighting, more generally illumi-
nates from below. The result is that
the architects’ conception of fight and
shade is, in the case of old buildings, re-
versed when lighting is applied from the
ground.

A Building Suggestion
THE effects which can be produced

by floodlighting are without question
beautiful, whether the building be old-or
new; the effects which have been seen so
far, however, are the result of the fighting
engineers’ skill rather than the outcome
of co-operation with the architect; and
it occurs to us that when new public
buildings are built to take the place of
those damaged by the Germans, some
thought should be given to the shape
and depth of such tilings as sills so that
if floodlighting is applied, the fight and
shade effects, though altered in character,
may still be preserved. The floodlighting
of such buildings as Westminster Abbey,
the Houses of Parliament, Middlesex
Guildhall, Big Ben and so on, produces
a picture far more pleasing than does the
floodlighting of many of our modem con-
crete buildings, for in the latter case the
absence of light and shade gives the
buildings a flatness they do not possess
in natural lighting, and is unjust to the
work of both architect and engineer.
Aluminium Houses

HE likelihood that aluminium will

be used for building purposes was
mentioned by Sir
Minister of Aircraft Production, last
week, when he announced that the
Minister of Works liad placed an order,
for 50 000 temporary aluminium houses.
From humble beginnings, the light alloy
industry lias already extended its opera-
tions to the aircraft, engineering and
electrical fields, and though, no doubt,
its entry into the domain of the builder
will be strongly contested, the outcome
will be watched with considerable inter-
est. The large-scale consumption of
aluminium which acceptance of the idea
would entail might have a material effect

Stafford Cripps,
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upon the electrical industry, both with
respect to the metal itself and the con-
sumption of current used in its produc-
tion, shaping and finishing. The electrical
industry is at the moment suffering from
n severe shortage of aluminium for the
making of domestic appliances, and any
large-scale use of the metal in the pro-
duction of houses might prolong that
shortage. On the other hand any attempt
to increase flie production of aluminium
in this country might offer opportunities
for additional load in the years to come,
when it is hoped' the present shortage of
generating capacity will have been made
good.

Circuit Protection

N this week’s issue is discussed some
of the problems involved in circuit
protection, and criticism is made of the
I.E.E. Regulations insofar as they cover
the subject. The author of these-remarks
has been intentionally controversial for
it is felt that the time has now arrived
for a wide-spread ventilation of opinion
on earth-leakago and similar devices, so
that theory may be tempered with ex-
perience. The various schools of thought
on the subject of circuit protection have,
over the course of many vyears, shown
little inclination to reach agreement, but
it may be that under the stress of war
when technical reserve was required to
break down under sheer necessity, there
may have grown a better understanding
of the limitations governing every point
of view. During the war years, there
must have been built up a wealth of
experience upon which to draw for future
guidance, and the suggestion that the
whole problem should receive further
consideration, may not, after all, be an
over statement.
High-frequency Heating
HERE was discussed recently at a
meeting organised by Birlec, Ltd., a
number of interesting details on the sub-
ject of high-frequency heating. The meet-
ing, at which the bulk of the audience
comprised electrical and metal industry
technicians, was held in Glasgow, and
among the speakers was Mr. T. G. Tan-
ner, Who referred to a machine which is
being increasingly used in the metal in-
dustry for heating bars and billets; par-
ticularly in the black bolt industry.
Questions raised after the address, con-
centrated on the economic aspect of this
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form of heating, when it was generally
agreed that it was essentially a mass pro-
duction tool, in view of the heavy' costs
involved in capital expenditure. Detailed
information on the question of cost of
high-frequency heating is still difficult
to obtain, although there must be by now
some reasonable understanding .of the
position. As a war-time measure this
form of heating has played a most valu-
able part in assisting our war-production,
and though economy may not have been
practised to an extent comparable with
peace-time standards, sufficient know-
ledge must have been gained of the costs
involved to indicate whether or not high-
frequency heating will play an even big-
ger part in assisting the needs of peace-
time production. Not so far, however,
has anyone committed himself.

Installation Problems

MANY of the arguments associated
with electrical installation technique
are as far from settlement as they have
ever been, and any form of compromise
appears to be unattainable. This every
one admits to be unfortunate but none
is prepared, to giye ground. Now that
the war in Europe is at an end, the in-
stallation trade will, sooner or later, trans-
fer at least some of its attention from
war-time wiring to peace-time housing,
and though it had been hoped that the
trade would bv that timo have settled
its technical differences, the industry' is
still faced yvith such a variability of
opinion that settlement is only a remote
possibility. This is, in many ways, a great
pity, for instead of the industry being
able to give to the public something
which can be put forward as accepted
practice, the public is confused by diy'er-
sity of opinion and disinclined to make '
decisions until the industry itself has
reached some agreement. The Housing
Committee of the L.C.C. is reported to
have already' recommended that a start
be made on at least two of the London
dev'elopment schemes, and the time can-
not, therefore, be far distant before those
responsible for the electrical installation
work will be looking for some guidance
from the industry yvith respect to such
problems as ring or room mains, fused
plugs or sockets, and so on. The de-
cision at all times rests with the local
authorities it is true, but even so they
appear to be hoping for some lead.
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132 kV Compression Cable

Installation at Osbaldwick Now on Load

N The Etectrician 0f October 20, 1944,
was described in detail, the arrangements
made by the Enfield Cable Works, Ltd.,
in co-operation with the Central Electricity

switches;

all the I.t. cables for auxiliary
circuits are underground,

The sealing bells and rotating post isola-
tors are, it will be seen from Fig. 2, erected
on reinforced concrete supports,
in the manner described in our
issue of October .20 last, while
below each sealing bell is the
compensator housing a flexible
bellows under gas pressure, for
automatically maintaining a
constant oil-pressure in the
bell under all conditions of load
and ambient temperature.

It will be remembered that
in the cable used for this
installation, the dielectric is
subjected to a constant me-

L.IijW.SiLSfi'm ~- t - hit clianicul pressure exerted by
aV LT nitrogen gas contained between
[ B arn | I'ie cable lead sheath, cncom-
P1LSIrH the impregnated paper
insulation, and a further lead
R . L \ sheath or alternatively a seam-

Fig. 1.—General view of the Osbaldwick installation steel pipe. y
The gas is, therefore, not in
Board, for a long time test of their 0.4 sq. actual contact with the dielectric; it

in', single core 132 kV compression cable in
a situation where it will carry a rapidly
fluctuating load, and where it will be sub-
jected to such lightning and switch surges
as would bo experienced by
u commercial line.

It may now be stated that
the installation, which was
planned for experience, is at’
Osbaldwick, near York, and
was put on load last month.

At the invitation of the
Enfield Cable Works Ltd., we
visited the site last week and
saw in completed form the
earlier work examinod last
October. The installation is
the same in all details as
previously described, and its
further interest therefore is
found in the manner in which
the work is completed. This
for obvious reasons, lends
itself better to pictorial
rather than word description
and the illustrations repro-
duced give a good indication
of how the installation has
ehanged in appearance since
our visit in October last.

The picture Fig. 1, showing the general
view of the site was taken on March 23,
when the pressure test was made. In it
may be seen the incoming 132 kV lines, and
the compression cable terminations and

is not circulating but is in a purely
static condition and no voids or low-
pressure spaces can, it is claimed,
exist in the dielectric, resulting in the ab-

Fié. 2—Sealing bells_and rotating post isolators. The com-
pensators for maintaining the oil pressure may also be seen

sence of ionisation under all conditions of
load.

The Enfield Cable-Works Ltd., have al-
ready established a reputation for their
work with this type of cable and the in-
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stailation at Osbaldwick will be watchedlation, and all have so far been impressed

with interest by a wide circleof engineers

concerned with power trai*smission prob-

lems. Many have already seen the instal-

by the opportunities which the develop-
"ment of the cable presentsin the future
scheme of things.

Earth Leakage Protection

By “SUPERVISOR™

ONTINUING an examination of pre-

war problems requiring attention for
the now post-war era, it will be remem-
bered that the date of publication of the
11th Edition of the I.E.E. Regulations for
the Electrical Equipment of Buildings—
June, 1939, with amendment February,
1940—was such that little attention, if any,
could bo devoted to it from the critical
aspect, and one or two outstanding matters
have gone by default up to the presenttime.
Now that the whole question of regulations
is likely to go into the" molting pot, with
at least some revision of the 11th Edition,
one of these matters might receive atten-
tion here, with a view to consideration
later.

Leaving aside the wider question as to
whether the whole of Section 10 requires
redrafting, Regulation 1006 certainly does.
It will be remembered that this latter pur-
ports to regulato the wuse of voltage-
operated earth leakage circuit breakers,
called in the regulation “ earth leakage pro-
tection.” In addition, some references to
current-operated circuit breakers are made
in this regulation, with the result that the
compilers appear to have become thoroughly
confused between the two differing sets of
conditions, and the proper way to apply
protection by their means. The result is a
regulation that should never have been in-
cluded in any set of rules, as it is mislead-
ing, uninformed, and in places inaccurate.

An Educational Shortcoming

The theory and practice of circuit protec-
tion is apparently not taught to any extent
at our technical universities and colleges.
Thus a good many engineers, although
thoroughly conversant with the intricacies
of Ohm’s Law seem quite unable to apply
it to circuit protection. Let us examine
the requirements of this regulation, bearing
in mind that we are dealing with a voltage-
operated device, responsive, according to
B.S.S. 842, to a voltage of 24 V against an
electrode resistance of 200 ohms, and not
more than 40 V against an electrode resist-
ance of 500 ohms. Curiously enough, Reg.
1006 does not mention this B.S.S.; it ap-
pears only in Section 13, a mere mention
with no amplification, but it might be
stated here that against negligible earth
electrode resistance the device will operate
on 10-12 V.

The note to Reg. 1006 lays down the fol-

lowing; “ Attention is drawn to the possi-
bility of the tripping solenoid being short-
circuited owing to contact (either inten-
tional or fortuitous) of metalwork of the
electrical equipment with extraneous metal
(e.g., steel structures, gas pipes or water
pipes). For compliance with Reg. 1006,
any kind of short-circuiting of the tripping
solenoid to such an extent as would render
it inoperative must be avoided ” —and goes
on to say that where this fortuitous con-
tact is feared connection should be made to
a separate earth electrode Temote from any
others.
Multiple Contacts with Earth

Now surely the normal condition in any
installation employing metal conduits or
lead-sheathed cables, plus metal-clad equip-
ment is that many fortuitous, and inten-
tional, contacts with other earth connected
metal exist, and must exist. The mere
compliance with Reg. 1002, special pre-
cautions in rooms containing fixed baths,
ensures that contact is intentionally made
with water pipes and other metal, and even
with gas pipes if a gas geyser is installed.
In any steel structure contact between
conduits and steel must be numerous, but
the point at issue is—does this constitute
a short-circuiting of the tripping solenoid,
or will it render the circuit breaker inopera-

tive? The answer must be that if
a voltmeter is rendered inoperative
by means of a resistance connected

across its terminals, instead of recording
the voltage drop across this resistance—yes.
We know, however, that provided it is of
suitable range, the voltmeter will not be
rendered inoperative.

In any case, the remedy suggested in the
note, a separate earth electrode, is so im-
portant that it should be made the subject
of a special regulation. It has always
been known by those who have studied the
voltage-operated device that a separate
earth electrode is imperative, under all
conditions of installation, for its proper
operation, but the regulations apparently
visualise its connection to the generally-
recognised good electrode, the water pipe
or the cable sheath. Granted, the fact
that there must always be contacts between
electrical metal and non-electrical conduct-
ing media, then a separate electrode for
the voltage-operated device is essential,
and should be given proper weight in the
regulation. Earth leakage circuit breakers
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should never bo connected to conventional
electrodes, but provided with a small driven
electrode of their own.

This is not to say that a voltage-operated
device connected to a water pipe will not
function, even with fortuitous earth con-
tacts on the conduit, tout the amount of cur-
rent which will have to flow over the for-
tuitous contact in order to produce the re-
quisite operating voltage between the Con-
duit and the water pipe may prove exces-
sive, and the fuse blow before the voltage
operated device functions. It is Certain
that a voltmeter, connected in place of the
voltage-operated device, will record some
jjotential difference, but after all, the con-
duit is already in contact with the water
pipe ; as a modern Euclid might say, things
which are electrically connected to the
same thing are connected to one another.
Even so, it will be ensured that the circuit
will be isolated without rise of voltage on
the conduits, as if the operation of the fuse
under.excess current be delayed, then the
requisite potential for the oporation of the
trip will appear.

A Debatable Point

In view of the foregoing, a prior sentence
in the note is rather incomprehensible. This
says : “ The solenoid of the circuit breaker
may be connected in series with the earth
continuity conductor, and, as an alterna-
tive method, direct earthing may, if desired,
be provided in addition.” Surely, this is
short-circuiting the tripping solenoid with
a vengeance, and if the compilers of the
regulation visualise the operation of the trip
under these conditions, why fear that it
may be stultified with fortuitous contacts
between the conduits and other earthed
metal ?

It is clear that there is some idea in the
compilers’ minds that, tho device is going to
operate with a rise in voltage, but they
cannot entirely divest themselves of con-
ditions associated with current-operated
trips, which might be affected by leakage
currents being shunted all over the place
through fortuitous contacts, and the result
is confusion. This view is borne out by
the fact that the original 10th Edition, and
its later amendments, continually referred
to the voltage-operated device as a circuit
breaker “ operating with a current not ex-
ceeding 30 milliamperes,” whereas, of
course, it did not matter one iota if the
tripping solenoid required 30mA or 300
iriA, provided the voltage was controlled.

-Further confusion of thought between
current and voltage-operated leakage de-
vices is apparent in the Report by the Com-
mittee on Multiple Earthing of the Neutral
Conductor, presented to the Council of the
I.E.E., and published in the Journal for
July, 1942. This speaks of “ protective
devices responsive to very small leakage
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currents ” and proceeds to argue the mat-
ter from the current operation angle. One
quotation will. suffice : “ Fault conditions
giving rise to a voltage above earth (on
the framework of apparatus) of less than 40
volts might result in a leakage current from
tho apparatus to earth through a fortuitous
contact (i.e., in parallel with the circuit
through the relay coil) of considerably
greater magnitude than the current in the
relay circuit, and sufficient to produce
danger from fire ”

It is difficult to imagine a fortuitous con-
tact producing a fire without considerable
voltage rise on the connected equipment,
and it is pointed out that the voltage of 40
is only necessary against an electrode resist-
ance of 500 ohms; with any lower electrode
resistance the voltage is correspondingly
reduced, and it is reasonable to assume that
if tho electrodo resistance is 500 ohms then
any fortuitous contact in the same area will
be of very much greater resistance to
earth. As pointed out above, however, it
is necessary to get away from all ideas
associated with current flow in connection
with the voltage-operated device, and .to
consider that it is affected by voltage rise
alone.

The whole matter requires careful con-
sideration, however, with the production of
regulations based upon experience, divested
of some of the delightful theories advanced
in committee, This point will be further
dealt with in my notes next month.

In Parliament

The following is a reply to a recent
question in the House of Commons.

Electricity Supplies (Norfolk).—Mr. He
Chair asked the Minister of Fuel and Power
whether he was aware that 4G villages in
the Shuth-West Norfolk Parliamentary
Division were without an electricity supply
at present and that only 37 of these were
provided for in the post-war development
schemes of the East Anglian Electric Sup-
ply Co.; and would he institute an im-
mediate inquiry into tho position of elec-
tricity supplies in this area with a -view to
supplying these villages with electricity in
the shortest possible tune. In reply, Major
Lloyd George said it had been necessary
during the war to restrict electricity de-
velopment because of the shortages of man-
power and material. Such restrictions could
not yet he relaxed. Tho post-war develop-
ment schemes of the East Anglian Electric
Supply Co. would result in supplies being
available in 85 of 94 villages and hamlets
in the area referred to. Limited supplies
were already being given in most of the re-
maining nine places. In view of these facts
he did not consider it necessary to institute
any inquiry.
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Export Market Opportunities

Further Review of S. American and European Conditions

rT'<HE Department of Overseas Trade has
A published further reports in the series
of reviews of commercial conditions in 26
countries. They deal with Argentina,
Portugal, Sweden and Uruguay.

The spirit of political, and economic
nationalism has been growipg in Argentina.
In the economic field, states the report,
this is evidenced by the desire to attain
a far greater degree of self-sufficiency than
has existed in the past.

The trade returns for the five years im-
mediately preceding the outbreak of war
indicate that Argentine importers looked
upon the U.K. as a primary source of
supply and that in many lines of business
the U.K. exporter was still well able to
meet foreign competition.

Local Production Capacity

In 1937 and 1938 the value of electrical
goods and apparatus imported by Argen-
tina from the U.K. was £545 000 each year.
Duiing the war the scarcity of fuel has
led to the extended use of electricity for
heat and power and a considerably in-
creased demand for electrical equipment;
this lias resulted in a noteworthy expan-
sion of local productive capacity. With the
exception of some apparatus and materials
of special use and fine manufacture, almost
everything in current use is being manu-
factured in the country in appreciable
quantities. A limiting factor which has
affected the production notably of motors,
transformers, alternators and switchgear
has been the difficulty of obtaining electric
steel sheets.

Motors of about 200-250 H.p. and up
to 1000 V are manufactured. These are
a.c. three-phase motors, of the asyn-

chronous type, with short-circuited rotor,
for sizes up to 10 ii.p., and with starting
resistances in the larger sizes. These
motors are of the open or enclosed types.
D.c. machines of limited sizes for motor-
generator equipments anil for battery
chargers are also being built, though not
on a large scale. The production of
auxiliary equipment such as starters,
including automatic resistances and
controllers, has commenced. Trans-
formers up to 500 kVA for voltages
up to 15 kV are also being built,
and it is reported that transformers up to
1500 kVA could be built in certain fac-
tories. Representative of types of machines
that cannot yet be produced are alter-
nators, converters and mercury vapour
rectifiers.

Among, articles in the cutcgory of switch-
board accessories which are now made
locally are certain types of Lt. Kknife
switches, automatic switches, steel switch-
boards for I.t. oil immersed current and
potential transformers for voltages up to
10 kV, small condensers, a.c. motors (Irom
semi-manufactured parts), relays and
switchboard accessories.  Voltmeters and
ampere meters are made on a small scale.
Watt-meters, frequency indicators and
d.c. meters are not yet produced in the
country.

Before 1939 the only types of insulated
cable made in Argentina were flexible cord
and insulated cable up to 5 m.m. in sec-
tion. Since then the production of a
number of now lines has begun, e.g., lead
covered wires for surfuee installations in-
doors are now made in appreciable quan-
tities. Qualities of armoured underground
cables, for pressure up to 16 kV are now
made and it is expected that this limit will
shortly bo raised to 30 kV. Certain highly
specialised products, however, cannot yet
be produced locally, notably copper wire
of very narrow diameter (under 18 m.m.).

Among other local products for indus-
trial, commercial or domestic use are
electric furnaces of the resistance type, are
and spot welding machines, cookers up to

w00 kW, other domestic heating appli-
ances, refrigerators, electric fans, irons
and radiators, and incandescent and
fluorescent lamps.
Electrical Imports
The local radio industry devotes itself

almost entirely to the work of assembly,
most radio components being imported.
Such industry may be expected to expand
rapidly after the war.

Electric automatic signalling equipment
is not made locally and it is improbable
that it will be .in the near future. Electric
generating sets are being made locally; it
is not likely, however, that the manufac-
ture locally of large sets, whether Diesel-
driven or iturbine-driven, would be an
economic proposition for some time to
come. Telegraphic instruments must still
be imported, but telephone receivers and
many of the parts for automatic switch-
boards are already being manufactured in
Argentina, and plant is being erected which
will shortly produce all kinds of telephone
equipment including complete automatic
switchboards.

In Portugal,
graphical proximity and

owing to reasonable geo-
to close com-
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mercial ties, the United Kingdom starts
with definite advantages provided she can
cffer merchandise on reasonably good de-
livery terms and at competitive prices.
Among the main shortages in consumer
goods are insulated wires and cables.

Portugal’s potential supply of hydro-
electric power is considerable. A few years
before tho war a Government commission
was appointed to study the possibilities of
developing it. At the end of 1942, there
were 657 power stations in operation with
a total capacity of 282 574 kW, 109 of
those stations with a capacity of 86 249
kW were hydro-electric. The total output
in the year was 465 230 706 kWh. Schemes
for further development are under con-
sideration.

U.K. Supplies to Portugal

The value of electrical machinery and
apparatus imported into Portugal was
£520 000 in 1939, £402 000 in 1940, £570 000
in 1941 and £596 000 in 1942, of which the
United Kingdom supplied goods to the
value of £61 000 in 1939, £116 000 in 1940.
£145 000 in 1941, and £117 000 in 1942. In
the same four years the U.S.A. supplied
electrical machinery and apparatus to tho
value of £59 000, £94 000, £213 000 and
£48 000, while tho imports from Germany
were £131 000, £32 000, £101 000 and
£224 000.

It is tho policy of the Government of
Sweden, says the report on that country,
to press forward with the development of
hydro-electric power in order to reduee
Sweden’s dependence upon imported fuel.
Sweden to-day is the third largest con-
sumer, per head, of electrical current:
output exceeds 2 million kW. The Swedish
Board of Waterfalls, a State-owned enter-
prise, produces and sells a large part of the
output and co-ordinates the whole of the
electric power supply of the country. About
one half of the State-owned railways and
a considerable proportion of the privately
owned railways are electrified. It is con-
templated that the State should own all the
railways and a wide extension of their
electrification has been planned.

As a result of this development of power
Sweden possesses first-class hydro-electrical
.experts and a flourishing electrical engineer-
ing industry which competes strongly in
foreign markets. The authorities are active
in encouraging the use of electric power
which has led to a considerable expansion
of general industrial activity, with the result
that Sweden is becoming increasingly self-
supporting, both in machinery and in the
consumer goods industries.

In 1939 Sweden imported electrical
machinery, apparatus and material to the
value of £5 020 000, imports from the U.K.
amounting to £219 000, U.S.A. £650 000,
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Germany £2 997 000,-Holland £564 000, and
Switzerland £110 000.

The United Kingdom'’s trade relationship
with. Uruguay, the smallest of the South
American republics, has a long and happy
tradition behind it and an excellent under-
standing exists between the commercial
communities of both countries. In 1937,
1938 and 1939 the U.K. was the principal
source of Uruguay's supplies, with the
U.S.A. and Germany in close competition.

For the four years 1936-39 the U.K. sup-
plied electrical goods and apparatus to the
value of £12 000. £11 000, £21 000 and
£15 000, respectively.

Tho development of hydro-electric power
on the Rio Negro is a scheme which
Uruguay has had in mind for many years.
Considerable preliminary constructional
work had been done by German engineers on
the site before war broke out: the war
interrupted progress. Whilst it is improb-
able that the U.S.A. firm to which the
contract has been transferred will be able
to complete the plant for some time, some
electric power is expected to be generated
late in this year. The power developed here
and transmitted over several hundred miles
to the Montevideo and other areas, should
provide an abundant supply of cheaper
power than is now available and will provide
the basis for a conisdernble expansion of
industrialisation.

Among imported lines for which future
prospects appear good are industrial elec-
trical equipment and domestic appliances.

[Extracts form previous reviews ap-
peared in The eiectrician 0N March 23
and May 11.]

X-RAY ANALYSIS IN INDUSTRY

The X-ray Analysis Group of the Insti-
tute of Physics held its 1945 conference in
London recently, the opener being Professor
Sir Lawrence Bragg, F.R.S., chairman
of the group. Thursday morning was
devoted to short contributions on new and
improved methods, and in the afternoon
there was a symposium on the equipment of
X-ray laboratories, at which papers- were
read by Dr. R. F. Hanstock, of High Duty
Alloys, Ltd.; Mr. H. S. Peiser, of imperial
Chemical Industries; and Dr. W. A.
Wooster, of the Department of Mineralogy
and Petrology at Cambridge University.
In the evening Professor J. D. Berpal,
F.R.S., gave a talk on the future of X-ray
analysis. Friday was devoted to a discus-
sion on the application of optical principles'
to the interpretation of X-ray diffraction
photographs, among those taking part
being Professor Sir Lawrence Bragg, Dr.
H. Lipson, Mr. G, B, Hey and Professor
J. M. Robertson;
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We are always glad to receive from
publication in this page.

As announced in our last issue, Sir James
S. Pringle, whose portrait is reproduced
on this page, is to act
in an advisory capa-
city for the Metro-
politan-Vickers Elec-
trical Co., Ltd. He
was Director of Elec-
trical Engineering for
the ~Admiralty.
Mr. R S A

Thwaites, chief elec-
trical engineer and
manager, Liverpool
electric supply de-
partment, has been
appointed by the
C.E.B. to the
Sir James S. Pringle  National Consultation
Committee.

Bradford Electricity Committee has ex-
pressed appreciation of the services of Mr.
F. H. Barnett, consumers’ superintendent,
who is retiring after 41 years’ service.

.Mr. William L. Marshall, formerly mana-
ger of the English Electric Company’s
Preston works, who was appointed on the
Labour Supply Committee in 1940, and
as technical adviser to the Man-Power
Board, has been made a member of the
Preston Bench.

Mr. C. M. Cock, whose appointment as
chief electrical engineer of the Southern

Kailwoy Co.. was an-
nounced in our issue
of May 4, was bom in
Melbourne, Australia,
and received his engi-
neering training in
that country. After
serving in the Navy
in the last war he
joined the staff ol
Messrs. Merz and Mc-
Lellan, consulting
engineers, and took
part in railway elec-
trification schemes in

Australia and India,

Mr. C. M. Cock later becoming the
G.1.P. division al

superintendent for the area including

Bombav.

Dr. Eric Balliol Moullin has been elected
to fill the newly established Professorship
of Electrical Engineering at Cambridge
from October 1.

Councillor John Atkinson, who is em-
ployed by the North-Eastern Electric
Supply Co., Ltd., has been elected chair-
man of Darlington Rural District Council.
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Personalities

readers news of their social and business activities for
Paragraphs should be as brief as possible

The staffs of the Glasgow office and
Edinburgh and Dundee depots of the
B.T-H. Company met
to do honour to Mr.

R. McAllister on his
retirement after 45
years' service. Mr.

Miller (manager of
Glasgow office)
handed to Mr. Mec-

Allister a cheque as a
slight indication of
the esteem of the
friends gathered to-
gether, and a draw-

ing by Mr. A.
Edward, of the
Glasgow stores de-
partment, with the Mr. R. McAllister

signatures  of  the
members of the staffs at Glasgow, Edin-
burgh and Dundee.

The Aluminium Development Associa-
tion has appointed its first council as

follows Messrs. The Hon.  Geoffrey
CunlifTe (president), Horace W. Clarke
(vice-president), D. Cannon Brookes,.
W. C. Devereux, H. E. Jackson, E.
Player, Austyn Reynolds, and G. A.
WoodrufTe.

In the accompanying picture Mr. Arthur
Willis is seen with the long service testi-
monial presented to him at the English
Electric Company’'s Stafford works on his
retirement after 48 years’ service. As was

Presentation of long service testimonial to Mr.
Arthur Willis at the English Electric Co.’s
Stafford works

mentioned in our last issue, the presenta-
tion was made by Mr. J. IV. C. Milligan,
manager of the works.
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Mr. P. H. Coales retired from the
Witton works of the General Electric Co.,

Ltd., on April 30,
after 37 years' ser-
vice, He had held
the post of chief

draughtsman of the
switchgear depart-
ment since 1911. Ho
is succeeded by Mr.
S. R. Spruce, who
has been with the
G.E.C. for 35 years,
during 15 of which he
was Mr, Coales’ chief
assistant-.'

The G.E.C. Well
Wishers Club at Mag-
net- House, Kingsway,
—formed early in the
war to maintain contact with men and
women drafted into the Forces, and pro-
vide them withparcels of comforts—in
April sent out the30 000th parcel. It
was an extra large one and the recipient
was decided by ballot.

No fewer than 101 employees of W. T.
Henley's Telegraph Works Co., Ltd., re-
ceived long service certificates for twenty
years' service at a recent gathering at the
company’s Gravesend works. Mr. E. E.
Judge, works manager, presided, and the

Mr. P. H. Coales

Mr. Leslie Gamage, vice-chairman of the
G.E.C. and president of the Well-Wishers
Club packs the 30 000th parcel

presentations were made by Sir Montague
Hughman, chairman of the company. Dr.
P. Dunsheath, the chief .engineer, men-
tioned that 1500 certificates had been
awarded. Mr. Richard Charles Fox re-
ceived a gift of war savings certificates and
a framed copy of a resolution of the board
in appreciation of fifty years’' service. Per-
sonal gifts from Sir Montague and Lady
Hughman to Mrs. Fox were also presented.
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Sir Donald Fergusson, Permanent Secre-
tary, Ministry of Agriculture and Fisheries,
has been appointed Permanent- Secretary,

Mr. R. C. Fox, on completion of 50 years
service, receives a testimonial from Sir
Montague Hughman at W. T. Henley’'s works

Ministry of Fuel and Power, in succession
to Sir Frank Tribe, who is to be Permanent
Secretary, Ministry of Aircraft Production.

Obituary
Mr. Norman Shaw, vice-chairman of
Dictograph Telephones, Ltd.
Mr. Arthur Dickinson, superintendent of
Agecroft power station, on May 1
Sir William G. Max-Muller, chairman of

the Bagdad Light- and Power Co., Ltd.,
aged 77 years.

Mr. Joseph Hepworth, M.P., chairman
of the Bradford Piston Ring Co., and

formerly managing director of Hepworth
and Grandage, Ltd.

Mr. A. V. M. D'Arcy,
Before his retirement in June,
had been in the
service of the
British Thomson-

Houston Co., Ltd.,
for forty-eightyears.
He joined the com-
pany in 1895 as a
tester in the meter
department, West-
minster. In 1902 he
was transferred to
their. Rugby works,
and put in charge,
of standardising
work and the ex-

aged 71 years.
1943, he

perimental labora-
tor¥. When the Air. A.V. M.D'Arcy
meter department

was moved to the B.T-H. Willesden works
in 1916, Mr. D'Arcy went there as its head.
He returned to Rugby in 1931 to take
charge of the instruments and meters in
the research laboratory, and retained this
position until he retired.
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Instrument Bearings

A Survey of Research on Behalf of the E.R.A.

HE subject of discussion at the meet-

ing of the I.E.E. Measurements Sec-
tion on May 4 was a paper by Mr. G. F.
Shotter on “ Meter and Instrument
Jewels and Pivots.”

With a view to obtaining a more funda-
mental knowledge of the phenomena re-
lating to meter and instrument bearings
and to improve such bearings, research lias
been carried out for a number of years
on behalf of the Electrical Research As-
sociation at the meter testing laboratories
of the Norjthmet Power Company. The
paper gave a brief survey of the various
aspects covered by this research, dealing
mainly with the sapphire/steel combination,
both dry and lubricated, but also included
other combinations of materials.

The apparatus and methods of test were
outlined, followed by a survey of the re-
sults from life tests, including an analysis
of the various factors which contribute to
wear. The results of a microscopical ex-
amination of the units at the end of their
life run were discussed. A brief theory
of the boundary lubrication existing in such
bearings was given, with a short extract
of the detailed discussion of the various
factors disclosed in E.R.A. Reports T/T31
and T/T39.

Mathematical formula; developed during
the research had been simplified into nomo-
grams.

The results of experiments on the resist-
ance of sapphire jewels to impact forces
were given. The phenomena associated
with bottom bearings at various loads,
caused by parasitic forces existing in meters,
were also dealt with-

The actions of the ball-type bearing and
that of the pivot bearing were compared,
and an approximate estimation of the life
of bearings in practice, based on life tests,
was made.

Mr. E. Fawssett (North Eastern Electric
Supply Co.) said the paper was a con-
densed account of a very fine example of
a carefully planned research in which, as
far as possible, interfering variables had
been eliminated. There was no mention
in the paper nor in the E.R.A. report on
which it was based, of the speed at which
the tests were made, but an earlier report
in 1937 referred to a speed of 280 r.p.m.
This seemed to have been the ruling speed
throughout and no doubt was adopted to
save time. This, however, was very differ-
ent from the average actual meter speed,
and it was felt it was no criterion of what
would happen in an ordinary meter, the
speed of which varied from 0 to 60 r.p.m.
There was justification for the author’'s

conclusion that ball bearings “ if in per-
fect order to start with ” should last very
much longer than the pivot type *“ in
present designs.” The paper clearly indi-
cated it was not wise to over-run a'meter
of the present conventional design, or con-
template a considerably larger full load
torque on such a meter, though it must be
remembered that the number of hours in a
year during which the meter was operat-
ing at high loads was usually very small.
Much more serious, probably, was the
statement—which ought to have been'in
italics or capitals—that “ a normal meter
has no-load wear equivalent to 157 million
revolutions per annum.” If the author
could combine the effect of this with the
load tracking, and apply it to a typical
meter load programme over the year, we
should get an extremely interesting answer,
not "too comforting to the meter engineer,
and likely to reduce the term usually
thought satisfactory for a meter to remain
out on service. Oils other than those men-
tioned in the paper, had been developed
with similar properties of dispersion,
stability, etc., and with a flatter viscosity
curve, and he had heard it said that these
gave better results in a cold climate.

Dr. D. Clayton, representing the Institu-
tion of Mechanical Engineers, and the
Government expert on lubrication, dealt
mainly with this aspect and said the differ-
ences between oils could be very great ac-
cording to the part of the friction/velocity
curve on which they fell. He asked how
much work had been done in selecting
Pennsylvania No. 2 oil and wondered
whether oils from other sources would not
be equally satisfactory’. He did not think
this particular job called for anything
special in the way of the source of the
lubricant. Also, the author was a little
too strong in his statement that medicinal
paraffin was practically devoid of lubri-
cating value, as evidence existed that for
clean steel surfaces the friction could be
reduced one-third by the use of such on
oil. He was surprised at the statement
that Pennsylvania oil was the only one
to maintain a film and some justification
for this should be-provided.

Mr. L. J. Matthews (Electrical Appara-
tus Co., Ltd.) said he would like "to
know to what extent the tests approxi-
mated to service conditions, and whether
the same results could be expected under
service conditions. Even under controlled
test conditions there was very considerable
variation in performance in units which, so
far as could be seen, were identical, and
under service conditions the variation was
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likely to be wider still. After discussing
the relative merits of the jewel bearing
and the ball bearing and suggesting that
before final comparisons could be made it
was necessary to test the two types under
precisely similar conditions, Mr. Matthews
said it was obvious from these researches
that in order to obtain the results set out
in the paper it was necessary to use the
very best sapphire obtainable in respect of
optic axis 'and particularly in respect of
the operating surface.

Mr. P. Grozinski (Diamond Research De-
partment) said it was not clear whether
other jewels than sapphire had been ex-
perimented with, for instance, diamond.
If there had been such tests, it would be
interesting to know the results, and, in
particular, the effect of orientation. Whilst
it was suggested in the paper that the
sapphire was “ softer ” in the direction of
the optic axis and “ harder ” at right
angles to it, this was the opposite to
findings by other workers in this field.
The paper dealt only with plate and v-
type jewels, but data on the wear and
eperformance of ring-type jewels as ap-
plied to watches and instruments would
also be interesting.

Mr. L. B. S. Golds (Edmundsons Elec-
tricity Corporation) said that the paper in-
dicated how unwise it would be to attempt
to standardise meter design at the present
stage of development, and it was also im-
portant not to jump to conclusions as the
result of the work dealt with in the paper.
Therefore, ho hoped that Mr. Shotter
.would continue his work on the funda-
mental analysis of other parts of the meter,
such as the top bearing. Having had
some 18 years' experience with the ball
bearing, he had found that this gave as
good results as, if not slightly better, than
the pivot bearing.

Dr. N. L, Anfilogoff (Texas Oil Co..
Ltd.) said that since this work was started
a great number of changes had taken place
in the refining of oils and it did not follow
now that Pennsylvania No. 2 oil, as used
in these experiments, would give the best
results. Moreover, there was no reason
to think that a less, or more, viscous oil
would give better lubrication.

Mr. H. Cobden Turner (Salford Electrical
Instruments, Ltd.) expressed the view that
the instrument bearing was a much greater
problem than the meter bearing, but
nothing had been said about the former in
the paper. The point- was that meters
came in for recalibration after so many

years’ service and it was easy to put a new.

jewel in, but- the instrument was not- so
well placed in that respect and might go
throughout its -life with the bearing it
started with. He thought the diamond
would be better than the sapphire be-

THE ELECTRICIAN

May 18, 1945

cause it was the hardest jewel known, and
ho expressed the hope that Mr. Shotter,
with all the resources of the Northmet Co.
behind him, and also with the help
of the instrument makers, would try to
provide better bearings.

Mr. G. E. Moore (Sunderland electricity
supply department) referred to the use of
springs with jewels, and asked if there was
any intention of investigating whether
jewels should be sprung or not. Ho also
suggested that the jewel should be cement-
ed into the mount, as otherwise a certain
amount of oil was bound to seep away
in the interstices between the mount and
the jewel. Again, would the author recom-
mend that the jewel should be more deeply
sunk into the mount so that a fair amount
of oil could be put into the well and if a
meter was laid on its side a certain amount
of oil would always be retained on the
inside walls of the well? Finally, he asked
if consideration had been given to the im-
portance of always carrying meters upright
when being taken from the testing station
for fixing on site? That would prevent
the loss of oil.

Mr. L. C. Maskell (Silvertown Lubri-
cants Ltd.) said that whilst he had been
responsible, with others, for developing
the oil used by Mr. Shotter, there appeared
no reason why other oils should not be
equally satisfactory.

Mr. Shotter, jin reply, said a speed
of test at 200 r.p.m. was adopted
because if any lower had been decided
upon, it would have taken too long
for the tests to be completed. He
did not expect to live until he was 1501
The effects of tho viscosity of oil was an
old argument, but the oil used was adopted
having regard to. (the conditions under
which the research was carried out, and
he thought the results showed there was a
decreased coefficient of friction with the
oil that was used. It was not suggested
that the sappnire was “ softer ” than the
diamond in the direction of the optic axis,
and Mr. Grozinski had misread the paper
in that respect. He had never claimed
there was no oil in existence as good as
Pennsylvania No.'2, but it was necessary
to start somewhere. The problem was put
up to the oil people and that was the oil
they provided. He did not agree that the
instrument was a more difficult problem
than the meter from the point of view
of bearings, and certainly had never seen
an instrument which went through its life
with the same jewel. He agreed that the
spring would help the jewel, but some
makers, when they put in a spring, used
one strong enough to hang the meter on.
The real solution, of keeping the oil in the
bearing and preventing damage during
transport was to lift the disc off the jewel.
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Protection

H.R.C. Fuses and Relays for Medium Voltage Circuits

WO papers on excess-current protection

—-one by Mr. R. T: Lythall, dealing
with the use of h.r.c. fuses on medium-
voltage circuits, and the other by Messrs.
A. G. Shreeve and P. J. Shipton, review-
ing the application of over-current relays—
were read before a meeting of the I.fi.E.
Installations Section on May 3.

The first paper reviewed the problems of
excess and fault current protection in so
far as they might be solved by the use of
h.r.c. fuses, or by developments based on
these fuses. Following a brief commentary
on two types of fuse (non-tripping and
tripping) and on the fault-clearance ability
of the cartridge fuse, consideration was
given to the various forms of protection
afforded. A survey was made of future
possibilities, with special reference to a
scheme for open-circuit protection, a new
time-limit fuse with an accuracy equal to
the h.r.c. cartridge fuse which might super-
sede the overload coil with a fuse in shunt,
and a solution of the earth-fault protective
problem. Consideration was also given to
the selection of fuses for different duties,
to the economics of fused switchgear, and
to the need for fuse designers to attempt
a greater measure of standardisation.

The second paper reviewed existing
methods of protection from excess load
current in medium-voltago circuits, and

outlined problems encountered with the
wide variation of industrial applications.
The need was stressed for full co-operation
between engineers, and also between en-
gineers and the user, in the control-gear,
motor and distribution fields. B.S. specifi-
cations dealing with excess current were
considered, suggestions were made to cor-
relate them, and a review was made of the
main factors which determine the protec-
tion required. Motor starting loads,
starting times, and various duty cycles,
were mentioned, coupled with faults
which could be caused by the inherent
characteristics of some electrical equip-
ment. Existing basic designs of overload
relays, and some of the difficulties ex-
perienced with them, were dealt with. The
effect of temperature variation on thermal
and oil devices was outlined; also excess cur-
rentdue to lost-phase faults, with suggestions
for the type of protection required to meet
various circuit conditions. General design
points were reviewed in the light of past
experience and recent developments. The
relation of equipment to both excess load-
current capacity and short-circuit ruptur-
ing capacity was considered; also the corre-
lation ot fuses and overload relay design

with the thermal rating of electrical gear
m the protected circuit.

Mr. H. W. Swann emphasised the state-
ment in the second-paper that “ The prob-
lem of providing excess current protection
in medium voltage circuits can be solved
by co-operation between user and manufac-
turer of electrical equipment,” and added
that a great deal more should be done to
facilitate that co-operation. The earth
fault striker described by Mr. Lythall was
a welcome innovation. The fact that the
earth fault striker earned with it the
additional advantage of being a protection
against single phasing on local circuits,
was all to the good, because single phas-
ing led to burn-outs which resulted in fires.
Ho asked why we had not kept track
of leakage curronts which definitely oc-
curred when a single-phase earth fault
developed, and mentioned cases of fires
occurring in this connection. Referring to
Mr. Lythall’s comments on the dangers
of haphazard selection, he said ho wondered
how many of them had been taught at
school or technical college the fundamental
principles of circuit protection against ex-
cess current earth leakage. There was room
for that kind of thing in the curricula of
technical colleges. Undoubtedly the theme
of both papers was the need for studying
and tackling this problem from a strictly
technical angle and he emphasised what an
unbridged gap there was between, engineers
and a considerable section of people who
used these products. He was thinking of
the small one-man contractor and the
single-handed electrician in the works who
was sometimes just a “ handy ” man.

Mr. H. E. Cox (B.T-H. Co., Ltd.) re-
marked that although the h.r.c. fuse had
already carved a place for itself, it suffered
from certain disadvantages, although the
paper went far to suggest that most of
these disadvantages had been removed.
Nevertheless, it was necessary to make a
critical examination and try to determine
the scope of these fuses. The question was
whether these new devices became a mem-
ber of an already existing family, with
complementaiy functions, i.e., did they
increase the usefulness of an already exist-
ing family, or did they displace existing
members because they could do the job
better and more economically? As to the
second paper, there was a large number of
difficulties and the authors themselves gave
the clue when they pointed out that there
was no existing overload device in general
use whose characteristics matched the ther-
mal characteristics of the motors which
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were jbeing protected. If they did match-
there would be no difficulty because a relay
which would match could be selected. It
was possible to obtain the average
characteristic for types of motors and make
relays to match that average and he hoped
eventually it would be possible to solve
tliis problem along those lines.

Mr. L. H. Welch (Central London Elec-
tricity, Ltd.) spoke of the difficulty of
identifying the capacity of fuses by differ-
ent makers, and suggested that each manu-
facturer should have a distinctive number
or letter so that the user would know what
it meant. .Commenting on the wuse of
h.r.c. fuses to back up a circuit-breaker,
ho said that if the job was'best done by a
circuit-breaker, then a circuit-breaker
should be employed and not a hybrid affair
of a fuse and a circuit-breaker. He appre-
ciated that economically at present that
was not' possible, but he hoped that switch-
gear designers would be able to give the
correct article for the job. He favoured
earth fault indicators, but was against
earth fault trips.

Mr. J. W. Gibson (General Electric Co.,
Ltd.) asked for the views of all the authors
on the question of single phasing, and
added that the solution put forward by
Messrs. Shreeve and Shipton was much less
complicated than that of Mr. Lythall. On
the question of selection, he agreed that
design conditions should be brought into
consideration, and said that too often the
designer heard nothing more about his de-
sign except when there was trouble. For
slip-ring motors he suggested that a larger
fuse than was recommended by Mr.
Lythall should be put in, but a 60 A fuse
for a 1-6 n.p. motor, as indicated in one
of the illustrations, was too large. He did
not think the 6 per cent, toleranco recom-
mended jby Mr. Lythall on fuses in service
was high enough, and suggested that the
correct'figure was somewhere between that
and the 33 per cent, given in the other
paper.

Mr. S. J. R. Allwood (L.M.S.), said there
could be no disagreement on the principle
of using h.r.c. fuses for fault protection of
equipment and leaving the overload pro-
tection to the switchgear,' jbut there was
necessity for a satisfactory overload relax.
The majority of machine tools were now
driven by a.c. squirrel cage motors (self-
contained with the machine). and it was
necessary to provide a time delay in order
to cope with the starting current. From
graphs in the first paper it was seen that
the sizes of the fuses to allow for starting
the current depended on the rate at which
the switch operated, but the problem which
confronted the user was to know what was
the speed of operation of his switch, so
that he could instal the lowest value of
fuse rating to make up a satisfactory com-
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bination. The satisfactory operation of the
combination depended on the uniformity
of fuse performance under the conditions
of load and fault current which might be
imposed, and more particularly that the
fuse should maintain its rated fusing and
clearing time under these conditions. There
were various factors which affected this,
such as fuse tompcruture, the nature of the
load.and the quenching powder with which
the fuse was filled. This latter was most
important for he recently had a case in
which a fuse, filled with the wrong grain
of powder, performed in a most unsatis-
factory manner. The physical dimensions
of the fuse and its associated mountings
should receive careful consideration, as on
several occasions he had experienced
severe flasliovers between the caps of the
fuses on their attempting to clear inductive
loads on 440 V a.c. circuits and Q0O V
d.c. circuits. This could have disastrous
effects if other circuit fuses were in close
proximity. Further, the contact area of
the connecting tabs and their clamping
and mounting arrangements should be
given close attention to prevent heating
and thereby reducing the carrying capacity
of the fuses; this was most important in
the higher capacity fuse.

Mr. J. Collins (English Electric Co.,
Ltd.) said the popularity of the standard
h.r.c. fuse was the simplicity of the equip-
ment with which it was used, but he
wondered whether the advantages claimed
for equipment incorporating the tripping
type of contacts would make up for the
very considerable elaboration of switchgear
necessary, if the advantages of the tripping
fuse were to be fully utilised. The whole
question of motor protection was tied up
with the heating caused by the excess cur-
rent-, and it would be better to use this
heating to operate some sort of relay rather
than uso the current itself. In other words,
he was pleading for co-operation between
the control gear manufacturer and the
motor manufacturer, for the incorporation
of a thermal type of relay in the motor
windings on the lines suggested by the
authors of the second paper. Then it
would bo possible to use a simple type of
switch fuse and a simple type of fuse
board; these were the lines on which
development should take place.

Mr. H. W. M. Parker (Brookhirst
Switchgear, Ltd.) said the fuse had niany
advant-ages which were not always ap-
preciated and the circuit-breaker could be
used in a different field in many cases.
The h.r.c. fuse could protect cables
against sudden shocks and had a consider-
able advantage over the circuit-breaker.
With regard to single phasing, there were
cases where it was dangerous, particularly
on fans. In boiler house equipment single
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phasing protection was particularly neces-
sury.

Mr. J. R, Taylor also stressed the im-
portance of co-operation between the
manufacturer and user, especially in the
enquiry stage. The control gear maker
should be told what the motor was going

to drive because the starter was there .

more for starting the machine than start-
ing the motor.

Mr. F. C. Fuke said Mr. Lythall rather
implied that there was strict interchange-
ability between fuses, and asked if that
were so.

Mr. N. N. Humphreys called attention
to.the fact that no mention was madeg in
Mr. Lythall's paper to the ambient tem-
perature in which the fuses were installed.'
A fuse might be installed in a cold place
or in a boiler house and it was advisable
to ask the fuse maker what effect this
would have on the fusing curve. With re-
gard to the second paper, it was about
time that somebody spoke up in public and
exposed the inconsistencies of the British
standard specifications. A starter maker
had the motor specification brought up
against him, and the motor maker
had the starter specification brought up
against him. The motor specification had
nothing to do with the time constant of
the motor. Starter makers would be glad
of any guidance which the motor manu-
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facturers could give as to what shape of
curve would suit the majority.

Mr. J. Solomon said that in regard to
earth fault protection it was necessary to
educate users as to the limits of the cart-
ridge fuse in relation to earth faults.

Mr. R. Shinnie said he did not quite
understand Mr. Lythall’'s definition of
earth faults and asked for a clearer one.

Mr. Lythall, in a brief reply, said he
believed that the correct answer to correct
fuse selection—or the biggest part of the
answer—lay in the user giving the manu-
facturer much more information than usual
about the circuit on which the apparatus
was to be used. Then there was the point
as to whether these new developments
were part of an existing family or did
they form a new family ? The new fuses
fell into the category of a new family.

Mr. Shreeve, in his reply, said trouble
was found most frequently when the prob-
lem was not handled by a professional elec-
trical engineer, or where there had not
been co-operation between the various
manufacturers. Generally, the trouble was
duo to the manufacturer not obtaining the
necessary information from the user. As
regards education, if equipment based on
British standard specifications was to be
used, there must be education of the user;
without that, he did not see how
non-electrical engineers
could select apparatus.

Hydro-Electric Development in Australia

WO major hydro-electric develop-

ments in Australia are planned for the
immediate post-war period. The first in-
volves harnessing the Clarence river, and
the second the waters of either the Snowy
or Shoalhaven rivers. The former, known
as the Clarence Gorge scheme, and esti-
mated to cost some £5 million, will en-
tail the construction of a dam and power
house 103 miles from the rriouth of tho
Clarence river, at a site immediately be-
low its junction with the Mitchell river.
The dam, which will be .the largest in
Australia, will back up the waters of the
two rivers for some 80 miles, establish-
ing a reservoir of 93 155 million cu. ft. The
water will be drawn through a two-mile
pressure tunnel and the power generated
will servo the northern part of New South
Wales and Southern Queensland. Brisbane
will benefit by this development to the
extent of 50 000 kW at a cost of Is. 2d.
per kWh.

The final plan for the second scheme has
not yet been decided upon, but the most
favoured proposal calls for the utilisation
of Snowy river and a concentration on the
production of electric power rather than
irrigation.

The estimated cost of the proposal is
£10 600 000, of which 80 per cent, would
be labour costs. Development would in-
clude a 15-mile tunnel through granite
with an 1850-ft. drop, an underground
generating station and a secondary dam.

The output will be distributed to Can-
berra and Sydney and intermediate towns,
with a branchline to Port Kembla, by 265
miles of h.t. lines carried on steel towers.

Electric Irons and Cleaners.—The Cen-
tral Price Regulation Committee have ap-
proved the following prices, exclusive of
purchase tax, for electric irons manufac-
tured by British Diamix, Ltd.: B.D.L.S.
Type A electric iron, manufacturer’'s sell-
ing price, 18s. 6d.; wholesale, 23s. Ijd.;
retail, 30s. 10d.; type B, 16s. 7d.; 20s. 9d.;
and 27s. 8d.; type C, 8s. 7d.; 10s. 9d.; and
14s. 4d. The Committee has also approved
the following prices for “ Tireless Tim ”
vacuum cleaners manufactured by Hogan
and Wardrop : Manufacturer’s selling price,
excluding settlement discounts, £4 4s. Od.;
wholesale, £5 5s. 0d.; retail, £7 0s. Od.
These prices do not include purchase tax.
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Engineers

Annual General Meeting—Proposed Record of War Work

HE annual general meeting of the
Institution of Electrical Engineers rvas
held on Thursday, May 10, the President,
Sir Harry Railing, being in the chair.
The Council's report, of which abstracts
were given in our last issue, was adopted.

Victory Celebration Suggested

In the course of a short discussion upon
it, Mr. A. W. Phillips suggested that the
institution should arrange a victory cele-
bration worthy of the occasion, and again
expressed dissatisfaction with the fact that
nothing had been done to form an educa-
tion section. He recalled that the best
attended meetings had been those dealing
with the training of engineers and, remark-
ing that .the old world had gone, said that
if the institution, was going to play its
part in the new and broader world, elec-
trical engineers must be educated in the
truest sense of the word. He .therefore
asked the Council to give speedy considera-
tion to the formation of an education sec-
tion. He also called attention to the fact
that there whs not a single representative
of technical schools and colleges on the
Post-war Planning Committee of the insti-
tution, and said that whilst he personally
did not object, there was a large number
of people throughout the country who had
voiced their dissatisfaction with the posi-
tion and asked that it should be remedied.

With .regard to the joint engineering lec-
tures for young people and others mentioned
in the report, Mr. Phillips said these would
be very helpful if run on the right lines.
The lecturers chosen should be those who
could interest an audience and did not
merely give a lantern show with a prepared
script.

He also asked that consideration should
now be given to social functions.

The President said the General Purposes
Committee was considering the question of
social functions now that the war in Europe
was over. He assured Mr. Phillips that
everything was being done to ensure that
the lecturers to young people and others
would be chosen to fit the audience. With
regard to the formation of an education
section, he recalled that Mr. Phillips had
raised this matter on a number of previous
occasions, hut there was no disinclination
on the part of the Council to have educa-
tional lectures and anything relating to
education. The fonnation of an education
section, however, depended upon the num-
ber of papers available and the fact was
that, the Council had been trying to get
such papers without much success. Ob-

viously, if a specialist section was to be
formed there must be ahead sufficient
papers, and not only a few, immediately
available. Then there would be no inclina-
tion on the part of the Council to hold
back.

In reply to further questions put by one
-or two other speakers, the President said
that although the institution had taken up,
through the Post-War Planning Committee,
the needs of graduates and students who
were serving in the Forces or engaged in
similar work of national importance, the
placing of these men in industry was not
strictly within the sphere of the institution.
It was being handled by the Ministry of
Labour, and a circular letter had been sent
by the Ministry to all firms asking them
to give a forecast of their vacancies for a
period of years ahead.

Overcrowding of Lecture Theatre

As to the possible overcrowding of the
lecture theatre in .the future, having regard
to the attendances being so much larger
(mentioned by Mr. Rowland of the G.E.C.)
Sir Harry said that certain discussions on
this matter took place in 1939 and they
had been resumed now .that conditions had
changed.

Finally, concerning a suggestion that a
second-volume of the history of the institu-
tion should be published as a memorial to
the work done by the institution during
the war, or that it should be recorded in
some suitable manner, the President said
that was a good suggestion and would be
considered. What form it would actually
take it would be premature for him to say,
but one of the ways in which it was hoped
to celebrate the finish of the war would be
the provision of a fund—for which a pro-
visional appeal was made last year—to
provide a number of homes for members of
the institution. Another appeal might soon
be made with regard to this.

The President promised that all the
points raised would be given careful con-
sideration by the Council.

The accounts were adopted without dis-
cussion.

Tynemouth.—Charges for supplying elec-
tricity to temporary houses have been con-
sidered by the T.C. A charge of
2s. 6d. weekly (to be collected with the
rent) has been fixed for a- four-roomed
house using electricity for cooking, wash-
ing, lighting and heating in bedrooms.
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News

Reduced Electricity Charges Campaign.
—The Great Clifton (Cumberland) P.O.
has complained that electricity charges for
households are too high and is inaugurating
a campaign to havo them reduced. All
the parish councils in the area which are
supplied by the Mid-Cumberland Electricity
Co., Ltd., are being urged to press for a
reduced and uniform household tariff.

Kitchen Display.—The St. Pancras Elec-
tricity Committee has given a display at
the showrooms of an
electric kitchen unit

borrowed from the TWENTY-FIVE
Poplar B.C.

Social Item.—Fer- T7ROM  The
ranti Ltd., recently

'bought the whole of announced °f

the 2 300 seats in a
Manchester theatre,
seat tickets being
sold to the employees
at the firm’'s various

tween Great
United States.

works in order to
assist the comforts Porthcawl.
fund for the crew of of age.
the Canadian frigate,
Loch Polick.
Institute of Fuel Students’ Medal.—To

encourage the reading of papers by student
members of the institute, also those taking
courses at universities and technical col-
leges, the Council has decided to make an
annual award of a medal, together with a
prize consisting of books and instruments
to the value of £5.

Trolley-bus Scheme.—The South Shields
T.C. is to buy three trolley-buses from
Bradford Corporation at £300 each.
At a town’'s meeting, the Council’'s plans
to convert the remaining tram routes to
trolley-buses and operate trolley vehicles
over other routes, were approved.

School Wireless Installations.—The ques-
tion of installing wireless in schools through-
out the Durham county area, is to be con-
sidered by the County Education Commit-
tee. At present 222 schools have wireless
receiving sets which have been supplied
through the co-operation of teachers, child-
ren and parents.

I.E.E. Transmission Section.—The meet-
ing fixed for May 9, was cancelled in con-
sequence of the National Holiday. The
Committee have, therefore, arranged for
the paper by Mr. J. H. Savage on “ Locali-
sation of Faults in Low-Voltage Cables,
with special reference to Factory Tech-
nique,” to be read at a further meeting of
the Section on May 30, at 5.30 p.m.

University College Lecture.—Prof. R. O.
Kapp, will deliver a public lunch-hour lec-
ture on “ The Future of Domestic Heating
and Lighting ” in the Anatomy Theatre of
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University College (entrance, Gower Street)
on May 29, at 1.15 p.m. No fee or ticket
'is required. This lecture was originally
arranged for May S, but had to bo post-
poned on account of the National Holiday..

Cardiff Trunk Calls.—For the third
month this year Cardiff had the shortest
average time for telephone trunk calls—
3 min. 14 sec.

Scottish B.B.C. Anniversary.— The Scot-
tish Region of the B.B.C. recently cele-
brated its twenty-
first anniversary with
a reception in Broad-
casting House, Edin-
burgh, at which Mr.
Melville Dinwiddie,
the Scottish Director
received the guests.
Mr. George Marshall,
the first Scottish
Director recalled the
early days of Scot-
tish broadcasting and
many other veterans
of the earlier days
attended.

Electricity irv
Madrid.— It is announced that on account
of drought, electric light is to be cut off
from 9 p.m. to 9 a.m. two days a week.

Wireless Licences Record.— The number
of wireless receiving sets for which licences
are in force in Great Britain and Northern
Ireland has reached the record total of
9 710 850.

Electricity in Eire.—It is announced
that work on the £3 000 000 River Erne
power development scheme, which will in-
volve the flooding of some 900 acres of land
in the River Erne basin, will begin very
shortly.

Deaf-aids Appliances.—Mr. Dalton stated
recently in the House of Commons that the
Central Price Regulation Committee were
examining the question of the high cost of
deaf-aids appliances, in consultation with
the Electro-Acoustic Committee.

Electrical Firms’ Savings.— In the Slough
National Savings Industrial Groups League,
employees subscribed the following amounts
from their wages : Sciaky, Ltd., 9d. in the
£; Ferguson Battery Co., Ltd., Is. Ijd.;
Hanovia, Ltd., 2s. 5fd.; Lindley Thomp-
son Transformer Co., Ltd., Is. ljd.

Principles of Triode Design.—At a meet-
ing of the Institution of Electronics to be
held on June 4, at the Royal Society of

YEARS AGO

Edward Bull,

and the

Arts. London, W.C.2, at 5.30 p.m., Dr.
J. H. Fremlin will give a lecture on
“ Principles of Triode Design. Applica-

tion for tickets should be made to the
Secretary, 64, Winifred Road, Coulsdon,
Surrey.
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A.S.E.E. Prize Papers

District Heating— Maintenance Recording— Domestic Installations

HE papers that were awarded prizes
in the branch competition for the year
1944-5 were read at the meeting of the
Association of Supervising Electrical En-
gineers at the Lighting Service Bureau,
Savoy Hill, London, on Tuesday, May 15.
Mr. J. F. Bridge, of Manchester, the
winner of the fust prize, took for his
subject “ District Heating.” He said it
was estimated that there was sufficient
heat rejected from a typical 50 000 Kk\V
turbo electric-station, working at 80 per
cent, full load, to the condenser in the
form of saturated steam at a temperature
approximating 228° F., to supply 4 900
fiv,e-roomed houses with hot water for
central heating and domestic purposes.
Instead of passing the steam rejected from
the turbine through the condenser in the
normal manner it could be directed
through a steam-to-water caloriiier before
being passed to the liotwelt. In this way,
the heat in the waste steam would be used
to raise the temperature of the district
heating water which could then be pumped
at high velocity round a single ring main
and returned to the station for re-heating.
The ring main could be tapped for each
consumer, and a portion of the hot water
diverted through a water-to-water calori-
fier installed on the consumer’s premises.
In order to make this action effective, a
valve, or orifice plate, would be inserted in
the main at a point between the con-
sumer’s flow and return tappings, thus
restricting the flow of water in the main
slightly and forcing circulation tlirough
the consumer’s calorifier. The heat in the
mains water would then be imparted to
the water in the consumer’s calorifier, and
hot water would flow round the internal
pipework by natural circulation. The cal-
culated heat drop in a circuit consisting
of an insulated main 6 000 ft. long and
8 in. diameter, from which 700 dwellings
were served, would be abput 30° F. This
limit would not have to be exceeded,
and in order to obviate an excessive heat
drop on an estate composed of 4 900
houses, seven separate circuits would have
to be arranged.

Cheap Tariff Claim

If existing stations were converted to
thermo-electric operation he felt experience
would prove that the cost of the genera-
tion of electricity would be reduced to
such an extent that tenants of property
erected beyond the limits of the district
heating main would be able to take ad-
vantage of an all-electric installation at a

tariff which would be far cheaper than
any other form of heating.

“ Recording of Maintenance ” was the
title of the paper by Mr. C. Rhodes, of
Leeds, who was awarded the second prize.

Importance of Systematic Checking

Maintenance of plant, he said, was due
to man made-equipment and man-handled
equipment— the latter being chiefly respon-
sible. To keep plant operating it was
necessary on the one hand to give it a
certain amount of attention and on the
other to check up on the operator to see
that it got a fair deal. The latter point
was very essential.

The system of keeping the records must
be simple, must tell the whole story at a
glance, must bo absolutely correct, but still
not take much time to keep up to date.

The first step was to divide the works
into various departments or sections and
he had found it best to stick to the officially
r_ebclognised names for those if at all pos-
sible.

He went on to describe a scheme divided
into two parts, the first covering spares,
installation, material, etc., used for the
various machines; the second recording
the history of the machines.

The third prize wus won by Mr. F. S.
Ibbs, of Liverpool, with a paper on “ Post-
War Domestic Installations.”

His proposals for a sound and reasonably
cheap electrical installation for a small or
medium-sized house included :—

(@) A cooker (say 6 kW), wash-boiler
(3 kW), immersion heater (3 kW), and H
gall, storage cylinder, (b) The service and
intake panel to bo fixed in a recessed cup-
board in the hall, (c) The main switch to
be interlocking, (d) The system of wiring
to be v.i.r., or similar cables enclosed in
enamelled light gauge welded steel conduit
with grip fittings. All conduit to be erected
first and the cables drawn in afterwards,
(e) All fittings to have machined entries,
free from enamel, (f) The ends to have
the enamel removed for the exact distance

required to enter the fittings. (g) The
following circuits to be run from the
intake panel: Lighting, 3/.029 cable;

cooker and wash-boiler, 7/.044 cable; im-
mersion heater, 7/.029 cable; ring main
for socket-outlets, 7/.029 cable, (h) Tap-
pings off the ring main to the socket-outlets
to be in 7/.029 cable, using special tee-
boxes and line taps, (i) All sockets to be
of 10 A (2 kW) rating and fixed 1 ft. from
the floor, (j) All portable appliances to have
fused plugs.
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Electricity Supply

Lichfield.—Tlio Electricity Committee
has obtained sanction to borrow £965 for
an additional feeder to the Trent Valley
area.

South Shields.—The T.C. has approved
revised charges for street lighting pre-
pared by the North-Eastern Electric Sup-
ply Co., Ltd.

Hydro-Electric Undertakings. — The
Hydo-Electric Undertakings (Valuation for
Eating) (Scotland) Bill has been read a
third time, and passed.

Bedford.—Sanction has been obtained to
borrow £3 028 for mains and equipment
and £115 000 for the technical development
of the electricity undertaking.

Gateshead.— The T.C. has approved a
new schedule of charges submitted by the
North-Eastern Electric Supply Co. Ltd.,
for the lighting of street lamps.

Hastings.—The Electricity Committee is
seeking sanction to borrow £5 000 for mains
and services, £3 000 for meters, £3 000 for
sub-stations and £3 000 for apparatus.

Toronto, Ontario, — Central electric
stations generated 917 232 000 kWh in the
first two months of the year, compared
with 893 004 000 kWh in January' and
February of last year.

Hazel Grove and Bramhall.— The U.D.C.
is applying to the Commissioners for sanc-
tion to borrow £5 215 for the purchase of
1025 relays for the remote control equip-
ment of water heaters.

Stretford.— The Corporation is seeking
sanction to lend the Stretford and District
Electricity Board a further sum of
£850 000, the Board to pay the Corpora-
tion an agreed proportion of the Corpora-
tion Loans Fund.

Tummel-Garry  Inquiry.—The inquiry
into tile Tummel-Garry hydro-electric pro-
ject which opened in Edinburgh on April
25, before Mr. John Cameron, Sir R. Bruce
Walker and Maj. G. H. N. Brown Lindsay,
ended on Hay 5.

Glasgow.—The Electricity Committee has
decided'to defend any action that may be
taken to claim damage said to be due to
property and tenants’ furnishings as a
result of the deposit of grit emissions from
Doimamoek power station lodging in the
roofs and gutters of adjoining premises.

Southwark (London).—Objections to the
proposal of the City of London Electric
Lighting Co., Ltd.,' to rebuild its Bank-
side power station because it will seriously
prejudice any scheme for the redevelop-
ment of the south bank of the Thames
are being raised by the Works Committee.

Bradford.—The Electricity Committee
recommends that in all cases where a
change of tenancy takes place and the out-

going tenant does not desire to take the
hired apparatus away, and consequently
terminates the agreement in respect
thereof, the new tenant be allowed to
retain such apparatus on hire.

Manchester.—Owing to the increased
load which necessitates improving the
transformer capacity at tho Denton West
transforming station, the Manchester Elec-
tricity Committee proposes to replace a
4 500 kVA transformer, purchased in 1922,
by a 10 000 kVA transformer with auto-
matic voltage variation equipment. The
cost will be £12 000.

Supply in Lakeland.—The Cockermouth
R.C. is supporting the petition of the But-
termere Green Slate Co., Ltd., to obtain a
supply of electricity. Regarding the posi-
tion which may arise under the National
Park project, Mr. F. W. Walker, advo-
cated an underground cable to avoid the
erection of pylons. It was pointed out
that Borrowdale had agitated for a supply
for eight years and that the slate would
be an asset to the R.C. in connection with
its housing programme.

Contracts Open

W E give below the latest information
regarding contracts for which tenders
are invited. In the case of overseas con-
tracts, particulars are to be had from the
Department of Overseas Trade, Millbank,
London, S-W.l (corner Horseferry Road),
unless otherwise stated.

Adwick-le-Street U.D.C.. May 19.—
Supply, delivery, direction and laying and
jointing of (a) e.h.t. steel wire-armoured
cable; (b) I.t. steel tape-armoured cable;
(c) 250 kVA 3300/400/230 V indoor
transformer and (d) l.t. sub-station dis-
tribution panel. Specification from the
Electrical Engineer, Electricity Depart-
ment, Church Lane, Adwick-le-Street.
near Doncaster.

Salford Electricity Department, May 26.
—Supply and delivery of 36 steel street
lighting standards. Particulars from the
City Electrical Engineer, Frederick Road,
Salford, 6.

Ounbar, B.C., June 9.—Supply, delivery
and installation of street lighting equip-
ment, including poles, lanterns, wiring,
and control gear. Specifications from the
Burgh Surveyor, Town House, Dunbar.

Leeds Waterworks Department, June 11.
—Supply of two electrically-driven centri-
fugal pumps, 700 g-p.m., with motors and
float-operated switchgear. Particulars from
the Manager and Engineer, Waterworks De-
partment, Civic Hall, Leeds, 1.
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Industrial

British Admiralty Charts.— The British
Nautical Instrument Trade Association
have published a pamphlet outlining a
post-war chart service for British shipping.

War Damage Insurance.—The issue of
policies of insurance under the Commodity
Insurance Scheme, the Business Scheme
(including thelFarming Scheme) and the
Private Chattels Scheme has ceased. Cur-
rent policies will remain operative until
their dates of expiry.

B.S.S. for Light Sensitive Recording
Material.—With a view to reducing the
number of sizes of light-sensitive film and
paper for recording instruments, thus
facilitating the supply of the material from
stock, a specification (B.S. 1193: 1945)
has been issued by tho British Standards
Institution. Copies may be obtained from
Publications Department, British Stan-
dards Institution, 28, Victoria Street,
London, S.W.I, price 2s. post free.

Notes for Contractors.— The National
Joint Industrial Council for the Electrical
Contracting Industry announce that in
accordance with an agreement dated
April 28, 1945, the hourly rates payable
on and from the third pay day in May,
1945 (for tho pay period covered by that
pay day) shall be, until further notice, as
under.
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To these rates is to be added the current
amount of cost of living (war) adjust-
ment applicable to the age groups con-
cerned.

Grade Grade Mersey Grade

Category I1. “AY “B." Disti o"
s.d s d s d s d

Age 16 (19%* 04 0 3B 0 4 0
Age 17 (25%* 05 0 5 0 5 0 5
Age 18 (30%%*) 07 0 L)) 0 53
Age 19 (45%%) 010} o 9 09 o0&
Age 20 (60%*) 12 1o} 1 03 o 13
mGrade Grade Mersey  Grade

Category I11. “AC B.” Dist “Cct

s. d. d. s. d. s. d.

Age 16 (25%* 05 05 05 05
Age 17 (35%* 0 sg 07 071 o 6
Age 18 (40%* 0 9 0 8 o 8} o 73
Age 19 (55%* 1B o 11; 0 113 0 103
Age 20 (70%* 14 1 2 13 1 13

Ot Journeyman’s Bate.

This agreement supersedes - that dated

March 20, 1945.

It is also agreed that the cost of living
(war) adjustment applicable to Categories:
Il and 11l labour, as defined in the First
Schedule to the Agreement dated June 14,
1943, shall be as follows: Under IS years
of age, 33) per cent, of the Journeyman’s
Cost of Living (War) Adjustment; between
18 and 21 years of age, 661 Per cent, of the
Journeyman's Cost of Living (War) Ad-
justment.

Commissioners’ Memoranda

HE Electricity Commissioners have
Tinformed chief engineers and general
managers of electricity undertakings that
the Civil Defence organisation is no longer
needed, and can now be disbanded and
all A.R.P. measures discontinued. There
should not, however, be any abatement of
measures relating to matters such as fire-
prevention and first-aid in so fas as they
are desirable in the operation of the under-
taking.

Air raid shelters provided for the pro-
tection of the staff, and structural or other
measures taken for the protection of plant,
etc., which seriously impede the efficient
working of the undertaking may be re-
moved as and when labour can be made
available from within the undertaking’s
own resources, and subject to any neces-
sary authorisations being obtained under
Regulation 56a of tho Defence (General)
Regulations.

No assistance by way of grant will lie
available in respect of expenditure in-
curred in the removal of the protective
measures referred to above.

The Central Electricity Board have had

under consideration the necessity for the
retention of the national stores of emer-
gency equipment, and havo come to the
conclusion that, in view of the war situa-
tion, a considerable amount of such equip-
ment can now bo sold. The Electricity
Commissioners, after consultation with tho
Ministry of Fuel and Power, concur.
Requests are being received from
liberated and other allied countries for
the sale to them of some of the equipment,
but before coming to a decision on such

requests the Commissioners desire to
ascertain whether and to what extent
authorised undertakers in this country

wish to purchase an5 of the equipment to.
meet urgent requirements.

The equipment was mostly purchased in
1939-1940, since which date prices have
materially increased, and after consulta-
tion with the National A.R.P. Committee
for the Electricity Supply Industry and the
Treasury, it has been decided that the
price to be asked for each item should be
the original cost plus 21 per cent, to cover
accrued storage and other chaTges.
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F. Braby and Co. Ltd.—Intm. div. etc., £3 149 (£629), pft. total £14S 004
23% (same). (E53 137). Dirs.’ fees £4 500 (£4 494), divs.
Lake and Efliott Ltd.— Intm. on ord. on prefce. and ord. £95 958 (£66 152),
5% (same). A.R.P. £12 000 (£5 000), and genl. res.
John Rigby and Sons Ltd.—No intm. £30 000 (nil). Surplus of £5 546 makes

on ord. (5%).

General Electric

cents (35 cents).

(U.S.).—Qtrly. 40

R. W. Crabtree and Sons.—Net plt
after all taxn. £37 519 (£39 229).
Altrincham Electric Supply Co., Ltd.
— Fin. on defd. 4s. 4.19d. per sh.
~“"R ansomes Sims and Jefferies Ltd.—
Fst. and fin. div. on ord. 7J% (same).
W alter SrENdfeR and Co. Ltd.— Intm.
div. 5% (same).

St. Austell and District Electric

Co., Lta.—Fin. div. 6%, mkg. 10% (same).

Stream Line Filters, Ltd.— Sec. intm.
and fin. 7% mkg. 10% (same).
Tube Investments, Ltd.— Intm. on ord.

10% (same).
W estxnghouse Electric and Manufac-

turing Co. (U.S.)—SI on com. and prefd.

(same).

Ever Ready Co. (Gt. Britain).— Fin.
div on ord. 25%, mkg. 40% (same) for yr.
to Mar. 31.

Lewis Berger and Sons.— Intm. div.

6%', less tax, on ord., for yr. ending July
31, payable May 19 (same).

Broom and W ade Ltd.—Div. on ord.
5s. shs. numbered 1 to 600 000 inclusive,
111%, less tax, (7£%) for yr. ending Sept.

30, 1945.

Associated E quipment Co., Ltd.—
Intm. div. 6d. per unit (same), payable
May 25.

Glenfield and Kennedy, Ltd.— Fin.
div. 5% and bonus 10%, mkg. 20%
(same). Net pft. £59 684 (£60 871).

British Oxygen CO., Dtd—Fin. div. on
ord. 8%, mkg. 16%, less tax (15%). Net
pfts. for 1944, after deprecn., inc. tax and
E.P.T. are stated at £370 369 (£384 527).

Ayrshire Electricity Board.—It is
understood that negotiatns. are in progress
for the conversion of the outstandg. bice,
of the Ayrshire (Local Authorities) Elec-
tricity 4£% redeem, stk. 1945-55, of the
Ayrshire Electricity Bd.

Radiomobile, Lta.—Co. has been
formed with a cap. of £10 000 to manu-
facture, distribute and service motor-car
radio exclusively. The shareholders, in
equal parts, are Smith Motor Accessories
and The Gramophone Co. It is intended

to specialise entirely on “ mobile ”. radio.
W allsend Slipway and Engineering
Co., Ltd.—Net tradg. pft. £144 855,

£92 347 increase, after deprecn., inc.-tax and
E.P.T. With pft. on sale of investmts.,

£34 881 (£29 335) fwd.
North British Rubber CO. L td.—After
deprecn., A.R.P., etc., trdg. pft. £163 797

(£160 276), plus £89 803 (£84 111) brot.
in. To deb. int. £12 750 (same), dirs.’ fees
£2 500 (same), inc.-tax and E.P.T.
£85 000 (£70 000), war dam. insur. £2 531
(£3 084), leavg. avail, bice. £150 819
(E156 053). Pref. divs. absorb £11 250
(same), ord. div. 6% (5%) £30 000

(£25 000), to gen. res. £45 000 (£30 000),
fwd. £64 569.

Allen West, Lta.—Trdg. pft. to Jan.
31 (after tax) £102 281 (£97 294), divs.
and int. £5 757 (same), mkg. £108 038
(E103 051). To deb. int. £8 838 (£9 080),
dirs.” fees £3 000 (same)’, deprecn. £15 000
(same), bldgs. res. £10 000 (same), defd.
repairs £10 000 (nil), deb. skg. fund £4 585
(£4 350), war risks ins. £6 418 (E11 747),
leavg. net pft. £50 197 (£49 874). Brot. in
£62 104. To gen. res. £15 000 (same), div.

7}% £36 563 (same), fwd., £60 738.
(Continued on page 456)
Monday, May 14,
Capper— Price. Inc. Dec.
Best Selected (uom.) per ton £60 10 0 — —
Electro Wirebars ... " £62 0 0 — —n
H.C. Wires, basis ... per Ib. 9*d. — —
Sheet ..o » Hn~d. — —
Phosphor Brorue—
Wire(TelephoDe)basls Is. Oftd. —
Brass (60/40)—
Rod, basis... " — —
Sheet ,, — — —r
Wire lid. —
Iron and Sled—
Pig Iron (E. Coast
Hematite No. 1)... perton £7 13 6
GalvanisedSteelWire
(Cable Armouring)
basis 0.104 in. ... £28 5 0
Mild Steel Tape
(Cable Armouring)
basis 0.04 in. ... J £20 0 O
Galvanised SteelWire
No. 8 SW.G. ... " £26 0 0 — —
Lead Pig—
English ... " £26 10 0 —
Foreign or Colonial " £25 0 O — . —
Tin—
Ingot (minimum of
99.9% purity) ... ,  £303 10 0
Wire, basis.........c..... per Ib. 3s. 10d. — —
Aluminium Ingots . perton £85 0 O —_ -
Spelter....covivinicncens " £25 15 0 — —
Mercury (spot) Ware-
house ....per bott. £69 15 0 _ -

Prices of galvanised steel wire and steel tape supplied by
the C.M.A Other metal prices by B.l. Cables Ltd-
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North Somerset E lectric Supply.—
Gross rev. for 1944 £467 446 (£411 232),
expend. (ineldg. deprcn.) £404 566
(£348 998); net rev. £62 880 (£62 234),

add int. and divs. £1 380 (£1 048); to int.
nil (£6), tax provn. £40 500, less £22 350
from gen. res., inkg. £18 150 (nil), in-
surance and contings. £4 000 (same), gen.
res. £5 000 (same). Pref. net div. £5 500

(same), ord. div. 7%, less tax (same),
£17 500 (£35 000 gross), fwd. £6 434
(£6 074).

Company Meeting
Johnson and Phillips Ltd.—In the

course of his address at the annual meet-
ing held in London on jMay '10, Mr. G.
Leslie Wates, the chairman and managing

Commercial

Mortgages and Charges

Note.— The Companies Act of 1903 provides tha,
every Mortgage or Charge shall be registered within
21 days after its creation, and that, every company
shall>in its annual summary, specify the total amount
of debt due from it in respect of mortgages or charges.
The following mortgages and charges have been
registered. The total debt prior to the present creation,
as shown in the annual summary, is given— marked
with an *—followed by the date of the summary, but
such total may have been reduced.

Birkenhead E lectric Acetylene
Welding Co. Ltd.— Apr. 18, deb., to
District Bank Ltd., securing all moneys due

and

or to -become due to the Bank; general
charge.

Electrical and R adiological Instru-
ment CO.. Ltd. Ruislip.—Apr. 26, £500

mort., to A. Lightfoot, Lansallos; charged
on partof BrentField, Killigarth, Lansallos.
Page and Miles Ltd., Brighton, elec.
engrs.—Apr. 14, £8 000 mort., to Mrs.
N. E. Burgoyne. Haywards Heath; charged
on 60 Western Road, and 43, Castle Street,
Brighton, also £2 500 second mart, to Miss
D. 1. ST. Whittaker, Hove; charged on
same ppties. *£1678. Nov. 9, 1944.

County Court Judgments

Note.— The publication of extracts from the
" Registry of County Court Judgments” does not
imply inability to pay on the part of the persons named.
Afany of the judgments may have been settled between
the parties or paid. Registered judgments are not
necessarily for debts. They may be actions. But the
Registry makes no distinction. Judgments are not
returned to the Registry if satisfied in the Court books
within 21 days.

Patterson, Craster, 152, Windsor
Avenue, Gateshead, electrician. £11 19s.
Mar. 22.

R adio and Electrical Services, 21,
Newport Court, London, W.C.2, radio and
electrical engineers. £14 12s. 2d. Mar. S.

Mutten, Thos., 2, Burnville, Heaton,
Neweastle-on-Tvne, electrical’ welder.
£13 0s. 3d. Mar. 22.

W itkins, W. E., Banbury Street, Kine-
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director, said that in view of -the near ap-
proach of the change over from a war
basis to peace; -they were increasing sub-
stantially the allocation to research and
development, and also the allocation to
their contingencies reserve. As to research
and development last year the company in-
creased the amount set aside to £15 000
—this year they proposed an allocation of
£25 000. He was now able to state that
the three electricity distributing companies
had all carried on their work without inter-
ruption or major incident. .They had all
increased their turnover and their profit.
Since the close of the financial year the
company had purchased the whole of the
issued share capital of Aurora Lamps, Ltd.

Information

ton. Warwick, electrical engineer,
£38 Is. 6d. Mar. 23.
Wood, Thos. C., 78, High Street, Aston,
radio dealer. £17 7s. 2d. Mar. 12.
Anderson (male), la, Sheldon Road,
Chippenham, electrician. £39 16s 8d.
Feb. 13.

K aye, Maurice, 9, Bprdale Place, Brad-
ford, electrician. £18 2s. 5d. Mar. 20.

Lindeck, Gustave W., 1, Freshfield
Place. Brighton, radio engineer. £53 4s. 2d.
Feb. 28.

125, Bolsover Road,
£26 19s. 3d

Rodgers, Sydney,
Sheffield, electrical engineer.
Feb. 27.

Coming Events

Friday, May 18 (To-day).

I.E.E., Measurements section—London,
W.C.2. Lecture, " Magnetic Materials,” Sir
L. Bragg, i.30 p.m.

Tuesday, May 22,

I.LE.E.. 'RADIO Section—London, W.C.2.
Discussion, on " Non-Ferrous Contact
Springs,” H. G. Taylor and L. B. Hunt
530 p.m.

Wednesday, May 23.

ROYAL SOCIETY OF ARTS.—John. Adam Street,
London. W.C.2. Thomas- Howard Lecture,
“ Wire Broadcasting,” Paul Adorjan. 155 p.m.

Thursday, May 24.

-|.E.E.—London, W.C.2. " High-Voltage Steel-
Tank Mercury-Arc Rectifier Equipments for
Radio Transmitters.” J. C. Read, and " The
Application of High-Voltage Steel-Tank
Mercury-Arc Rectifiers to Broadcast Trans-
mitters,” P. A. T. Bevan. 530 p.m.

Saturday, May 26.

Birmingham Electric club—Grand Hotel.
Luncheon-Reunion. 12J0 for 1 p.m. ,
I.LE.E., BRISTOL STUDENTS' SECTION—Bristol.

Annual general meeting. " Some Hydro-
Electric Possibilities and Achievements,”
W. A. Hatch.
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IRONCLAD INDICATING SWITCH PLUG UNITS

The "BRITMAC?” Ironclad Indicating Switch
Plug Unit illustrated is Catalogue No. P.4207,
and is one of a complete range available. May
we send you full details ?

ELECTRICAL ACCESSORIES
FOR ALL WAR-TIME INSTALLATIONS

P OI NTS OF P ER FE C T 10 N

Telephone Britannia Works Telegrams-.
ACOCKS GREEN Wharfdale Rd. Tyseley HECTOMAR

16*2 sunes B I R M I N G H A M 11 BIRMINGHAM
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WATERTIGHT
CABLE COUPLINGS

N 659. 5 Amp. 250 Volt

3-pole earthed
Flange Angle Plug.

PHONE.

ROCHDALE 2237-8. " RILOSPRING *

LANCS
SIMMOND S

& STOKES LTD.

Victoria House.Southampton Row. London. W.CJ.-Moibo«n86i7t2163
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Write for details of the
complete SOLON range for
low and normal voltages_

SOLDERING IRON for INDUSTRIAL USE

SOLON Industrial Type Electric
Soldering Irons rated at 65 watts
are now available for use where a
low voltage system of supply is
employed. Thereare two models,
one fitted with a round pencil bit
as illustrated, the other with an
oval tapered bit, and they will do
the same class of work as the well-
known SOLONS of 65 watt rating
for normal supply voltages.
Their design incorporates the
many special SOLON features,
including the fitting of the heat-
ing element Inside the bit.
Both models can be supplied fitted
with elements for 12 volts or for
24 volts supply, as required.
Complete with 6 ft.
of HENLEY twin
core flexible.

W. T. HENLEY’'S TELEGRAPH WORKS CO. LTD,,

Engineering Dept. - Milton Court - Westcott

Podt-

ELECTRIC COO KERS

EIEXCEL LTD-VICTOR WORKS «BROAD OREEN «LIVERPOOL

- Dorking - Surrey.

xxiii
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DUNDAS

XXV

MATERIALS
Varnished Cloths

IN SILKS AND CAMBRICS

Tapes

As hope \ IN SEWN AND SEAMLESS
> "S" our us“* \ BIAS FORM

" p* » A SS EDWARD Guaranteed toB.S./.Specification
i VChbér Part5-

\ the mc ,or per-
\ enviu'r'e ,set"-'»1

U mle

P IR T O 1ID

Our extensive range covers all requirements for
Bobbins used in the manufacture of Transformers,
Chokes, Relays, Solenoids, No-Volt Coils, etc.

The Bobbins are manufactured by us In both “ Pirtoid,”

which is a Laminated Bakelite Product, and Presspahn.

They possess both high Electrical and Mechanical
strength.

Ask for " ATLAS ** Bobbin Card M.12391 which covers all the require-

ments of the Small Mains Transformer Industry.

H. CLARKE & CO. (MANCHESTER) LTD.
PATRICROFT, MANCHESTER

ATLAS WORKS,

0 r.ceWe
-re-on
WELLINGTON MILLS
POUT DUNDAS, GLASGOW i C.4
Ttitphaa* r D*«rl»* 5S6i (3lian)
con B O B B IN
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CjAMhvrAtiiy
ffhiendii. ..

DURACABLES

DURAWIRES

DURATUBE & WIRE LTD
is Road, FELTHAM. Middl

USED BY ADMIRALTY, M. ofS., G.P.O.. H.M.
DOCKYARDS & LEADING ELECTRICAL FIRMS

FAN DISC LOCK WASHER
VIBRATION PROOF

Overlapping teeth cannot be flattened.
Teeth grip and cannot shake loose.
In steel or phosphor bronze. Sizes from
10 B.A. For all types of bolts and screws.

SEND FOR SAMPLES.

jitRLAPP,N~ WIOT FLATrt

NORTHWOOD ST., ST. PAUL'S. BIRMINGHAM 3

STOCK

EMERALD STREET. LONDON, W.C.L TELEPHONE HOLLORH 9722

TUNGSTEN
SILVER & SILVER ALLOYS
IRIDIO-PLATINUM >

ON AIR MINISTRY LIST.
Made by the London Platinum Screw Mfg. Co. Ltd

ELCORDIA LIMITED

2, Caxton Street, Westminster, London,
S.W. I Telephone : ABBEY 4266
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FOR SUBSTATION USE

FEEDER
SWITCHBOARDS

No cools required for H.R.C. Fuse
Cartridge replacement.

0 No springy contacts. Fuseholders
have solid contact jaws and WEDGE
expanded bridge contacts.

0 Number of joints reduced to a

minimum.
The Donovan Electrical Co., Ltd. Electrical Engineer! and
Birmingham 9 Stockholders
Telephone-STE. 2277 (P.B.X.) Grams'-" Donovan, Birmingham

in m ind

It's a name to remember where internal
telephonic communication is concerned,
It stands for a service that combines
reliability with efficiency, economy
with value. Ericsson is the name.
Remember to consult us.

ERICSSON TELEPHONES LTD.
56, Kingsway, London, W.C.2.
(Tel. HOLborn 6936;
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VISIT THE

ALUMINIUM

EXHIBITION

to be held at

SELFRIDGES

OXFORD ST., W.I
M ay 30 — June 30

The fascinating story of Aluminium

— its war-time achievements and its

post-war applications for Industry and
in the home.

ALUMINIUM DEVELOPMENT ASSOCIATION
Union Chamber*, 63 Temple Row, Birmingham, 2

e We are now able to’
supply Brass or Steel
Studding from stock
in the following sizes :

0—8 BA
—vYy Whitworth

Supplied in 12 inch
lengths in gross bundles.
Special lengths supplied
to order.

We are manufacturers
of Screws, Small Turned
Parts and Inserts.

Enquiries invited.

May 18, 1945

ESTABLISHED 1887

PLASTIC RAW MATERIALS
IN SHEETS, RODS & TUBES

EBONITE
LAMINATED BAKELISED SHEET
CASEIN CAST RESIN
ETC.

53b, CITY ROAD
LONDON, E.C.
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THE RECORD "MINOR” INSULATION TEST SET

ivill give you the data you require

THE RECORD ELECTRICAL CO., LTD.

BROADHEATH . ALTRINCHAM . CHESHIRE.
Telegrams: 3221/2 Altrincham. Telegrams: "Infusion" Altrincham.
LONDON OFFICE: 28, Victoria Street, Westminster. S ,W. I.

REELS L TD.

BYRON STREET : PRESTON : °*PHONE: 3922
M S S iigitlj -1

# # d H

Makers of all kinds of wood and steel reels for the
electric wire and cable trades.

Our speciality:— Steel flanges with very strongly beaded
edges in a wide range of diameters.

try REELS LTD. for RT* E™”*Elding U HSt°rs
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FAMOUS HYDRO-ELECTRIC STATIONS

The Wilson Dam at Muscle Shoals, U.S.A., stood idle for eight years until taken
over by the Tennessee Valley Authority which operates some of the largest hydro-
electric stations in the world. The dam set in rich verdant country is nearly a mile
long and provided most of the powerfor the construction of other dams in Tennessee.
It is the largest low head dam in the world and has an electricalpower of 600,000 H.P.

T I(POiJTECH NIKE1

MEASUREMENT LIMITED

Electricity and Water Meters of Quality
TERMINAL HOUSE, LOWER BELGRAVE ST., LONDON, S.W.I

cm 13

Printed in Urest Britain by strasbb Bb .thbb, Ltu., IsH-iuo, BuiiupAtrato, KC.S, Bad puDliihad oy
S*nx Biothbbs, L td., at BouTeriu Hon*:, ISI.'Fleat Strset. London. E.C.4.—Friday. May IS. 1915.



