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My 2k, 1959
SUBJECY: "LEAD NEWS®

To the Meoders of the
Lead Industries Assoclstion

Through reciprocal arrangenents vith the Lead Development
Assnclation, vaich 18 our counterpart in Frglec(, wve are pleassd
to send you the latest issue of their semfanrial publication
"lead Feva™. They are, in turn, distributing & quentity of
our quarterly pudlicatica "Lead” in England,

We hepe you will find this publicatim of intereet and
value. We vill plan to send it to you in the future as

1ssued.,
Very truly yours,
(v A5 g
Secretary
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THI’. Lead Desclopment Assactation has pow published

s Resien of Services for the yeas 1988 Tt dewnbes
how important steps were tahen during the penad 1o von-
udidate the fundamental developments in iy maadis
operandi vhich oweurred during the previous 1K moaths.
in an endeavous o sumulatz 3 hetter appreciation of its
wrvicen, 8 record has heen made of the various ways and
mcam which have heen employed to ferther the objactives
of the Asxiation.

The repon commences with a brief sccount of 1L.DAs

hakground and desclopment., and paes on to tevall the
stages wherehy its anterests and influcnce have gromn The
techaical activiis of the Awawiztion during 1958 are
wnerad by paragraphs on fickd visits, rescarch, libaarny,
“Tevhnical Abtracts™, kntures, advertising 2.8 editonal,
and menten the hine future policy is likely to ta'e.

In the matier of public relationn the Review ofi ' infors
aation on cutrent LI AL publications and 8 now fim,
“Lead The Faduring Metal™, which will be asail bk by
mid 1959,

Cundiderable headway was made by LI A, during the
perid under review in the sphere of internation f relations,

and some account 6 piven of the General Munager's visit
Last Apeil 1o the U nited States and Canada and of his tour.
accompanicd by the Technical Manaper, to effect contacts
with friend> and counterpart crganizations in Holland,
Germany., Belgium and Frame in the sutuma.

The Review inludes 2 reference to the United Natioos
Conferenves on Lead and Zin held in London and Geneva
in Seprember and Novemibher reypectinely. st which the
AssNiation was representad, and 3 comment on the figures
of comumption for lead in the UK. for 1958,

Finally, the work of the Lead Sheet and Pipe Section of
the Awsniation is deenbad in some detatl. The docvument
i supplemented by illustrations and five appendices giving
detsih of memhenship, comnuttoes, stafl, publicatwns,
flnn and comumpiion figures e ead for the perind
1449. [9SR.

i1t Is prebable that @ copy of the Review hat beer
posted with this editien of Luad Nows, bet ¥ this ks
not the case oad you would be laterested to reed
ot leagth, please do aet hesitete te sotify your

request.
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RAIN WATER HEADS

Cast fead “ruinwater pipc-heads”™ are another of the
many examples of the remackable kong kfe of kad for the
evential purne of exchnion und dispersal of raimwater
from buildings. From the fourteenth century, kead has been
usad by the plumber as an expeession of fancy. and in later
years, (o the desigh of our mont famous architevts, (o make
these particularly Englivh features.

The trudition has heen well maintained and it is ofien
ponsible 10 date 3 buildivg from the design on the heads
of, in many caamples. by the actual date included in the
omament. Thete is at Windsor Castle a cast kead rainwater
head dated 1589,

Lead rainwater heads and pipos. properly made and
firel with equally permancnt materials, will certainly out-
fast the surrounding fabric of a building. They do o
require any fuainlcnance of praotaction. Where  square
section pipes are used, whether on the face of a buikding or
tuilt into a chase, they are unaflacted by the inmads of
rust of corronion on the inacoowable facas.

The rainwater heads illustrated oa the front coner are
two examples of current wigh: on the ft for the Hawder-
Siddeley Building at Kingston-on-Thames and on the right
for Manheter Univerity  bath dosigned by Sie J0 H
Worthington

Thane illustrated in the centre pages are:-—

From kft to right top:
Brisod Council Offwes (F. Vincent Harria, ot maA.
FRLRA).
Unity House. London (H. and M. Lidbetter, ¢+ =.0.0A).
London Uninenity (Adams, Holden and Pearvon,
FERIEA)
Guildford Cathedral (Sir £. Maufe, RA., Fx1LRAL
Middic Temple, London (Sir J. H. Wonthingion, o.ns .
KA. FRIEA)L
From ket to right bottom:
Sisinghurst Castle, Kemt (Sir £ Maufe, kA, tR.1RAD
Ryalty Count. Londoa (Thos, and Peter Braddadk,
FARIRAD
Houves of Parhament. London (Sie Giles Gilhert-Soott,
OM., kA, ERIRA)
University Collepe. London (Sir A £, Richandwn, g4,
FRARA)
Kingy  Schal. Canterbury  (Braddell and Lawrence,
ARLRA)

All thexe examples were made by Stoner and Saunden
Lid under the perwnal direction of M. S D A Saunden.

ISOTOPRPT CONTAINERS

A revent addition 1o the pow long list of kead tilled
contuineny ased n ind il radiography has conxe to
mte The main bulh of the umit comprises a cast-lead
shickd  In addieon 10 heing used Do radiogpraphy i situ.
the iwdtope van he used inconjunction with a handling red
for “open sounce”™ technigoes.

Two azes of wntainer are available fir use with tidium
192 or Thulwar 170 The smalict ney he accompamicd by
a lead bnad bou for entra protection during transpewt, and
the larger v completely “self-pritecting™, having suflwient
thekness of fead “buwit in” all round

Thee contanen oot of o adpscent patts. whach
mate along o spherical aurface When (knad. the radny-
actine copaube v kwated centrally wt the pn To open,
the top pivots about an avis fovated at the centre of curva-
ture of the mating surfaces, so that rays can he dirated
hortzontally The diustention portrays the container in the
open peiten,
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The wne of kead e the shickding medium in Madical
lrradiation Units is som well eatablished. As new instru
fents appear in this Acld, the tendendy is increasing W
accept without conment that ther shiclaing will consist of
kcad. and the inherent propertics of the metal arc. as a
rewlht, inclined 0 he overlooked.

In the treatment of tumoun chwe to the slin, such as
thone in head and nevd, the vital problem s 1o deliver
an adequate done of radiation to the tumour, withoot
cypning the neighbouring healthy  tisue 10 excewive
irradintion.

The peneral practice employed to achieve this has heen
to wne 3 narrom icuawed” beam of the cadiation. This
method pormally emploss 3 spherical kead shicldad ona-
Loncs foe pencral prtection and a lead shickted treatment
mvske.

Tarly units were the well-baoma radium gum whivh
coatainad up 1o 1o pon. of radium. With their masise kead
shickds, they were Liter converted far use with up to L

cutes of Cobalt 60 New units have since heen devipnad”

and one which has heen developad spevially 1o prnide a
range of vt and mdium distamce tevhaiques s of spevial
intcrest.

The imtrumient, hnown as a twin-wwece Cobalt &1 ke
theramy unit, has a total wource strength of £ cunies of
Cohalt 60 1 iHustrated tright) and a sectewnal diagtom
theiom ) shoms the masive bead hikad steet shiclding con-
tuncr The shickd is capable of containing the swive w
eficntly that the radiation at the surface of the intruncat
 oaly atout & millicoentgens he. In approvinute term
this imiplacs that an opcrator would have 10 stand in contagt
woth the unit for a sia-day week, of cight bour per day,

Tuinm wurce Colalt Mt urt

onder 1o reveive the acveptod mavimum permissible done
of radiatwa.

Perhupn an exen more impressive indicatioa of the
pratation given by this kead shickd is the fact that it would
he nccevary to stand at a distamce of over SO0 yards from
the umbhickiad source 1o e as safe as an operator in actual
physical contact with the unit.

T attated from a papses ominked Soa Meoduud und Chemncd
Kewarch lreadianiom t aae by 1) N Bcard and G Munday. pee.
wrkd ot the “Alormn fae Poace”™ Conferonce ebd 10 Goencva o
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Whild Nuclkear Fnergy ss a source of propulsion may be
considered at present o te somewhat uncconomic, the
special situation which arises in the case of 3 whaling
factory ship makes this type of power unit a very practical
peoponition. In this hind of vessel a reactor can be used
o only to provide the mative power for the ship itself,
but alsa steam for the various processes carried out oa
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tourd as well aa foe isopes foe arradiation of the produts
of the factory.

The type of veactor at prosent woponed folloms a soudy
by an intcrnational team of engincers us part of the Nuclke w
t ngincering Programme at the Univenity of Califoenis.
A ctons sextion is depicted disgrammatically in Fig. i. The

NODLEAR D W LER

core consists of 19K plate-type fucl chemients and is armanged
as indwated in Fig. 2. The overall diameter of the coce i
130 cm. and ity height 190 cm. This is immediately sur-
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roundal by a2 X om. water refiator which in tum s
hlanketed by a | em. Liyer of indium providing the istonpes
ermiplned for irradiation of the products of the factory.
Circulating around it is the water whah is used hoth for
moderation and cooling.

fhree § am. steet plates with 2 cm. colant pasaga
hetween provade the novesaary thermal shiekd. and a further
A om. apace outsde the shickd is similady water<conked,

The core, with its indium blanket, cooling water and
steel plate thermal shickd, is contained within a 12 em. thick
posure soel, the whole of the insullation being sur-
rounded with M) em. £ kead, which is reduced to 10 cm.
on top of the reactor. The bottom is umbhiclded.

Fau ncutron shickding is, of coune. supplied by the
water in the reactor and the kead peovides gamma shickd-
ing The imtallation will cathady approximately 138 (om
of kead. and a further Guantity will be used as a container
in which damaged fucl clements can be off-haded for
sMorage when the ship returns to port.
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The firt twin-car bullery raikar to be seen in Great
Britain has heen o trial oa tiee Aberdecn-Ballater line of
the Sattinh Region of British Railways and appeans to
have prwed succesaful.

The photographs show the full train with the batteries in
Msition.

The hutteries, cach weighing & tons, are carricd in two
half sectiom under the sehicko and comprise 216 kead-avid
celly with a voltage ¢f K0 and capacity of 1,070 ampere
tounn, They are housed in cradles s arrangad that they
van he partially withdrawa for maintenance and imspection.

With kead-acid baticrice, the operating voltage rarcly
saries by muwe thum -S° and - 10 | and this ladiiitass
the denign of the traction equipment. §n addition. there are
none of (he intereuptions in the mator circuit duc by jump-
ing of a collector shoe or paatograph

Battery < harging equipnxent comprising circuit-breaken,
tranformen and rectifion are pronvidad at Aterdeen Joint
and Balluter Stations.

The batterics are charged at a high rate whilst the train”

i~ standing at the platforms duning liccover periods. By
spevial arrangenient of the clevtrical circuits, the charging
cables cannat be connevied or discoanccied feom the train
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while they are alive, nor can the train he moved while these
are conievted. Air is cirvulated threugh the badery com-
parinkents by elevtrically ofcrated blowen w0 prevent the
hatteries averheating during charging. ’

Crudlc howsing for the Nattcrior puctiolly withdian o fur
MRicnuncr und v pection
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CALCIUM

There are many facton 10 obnerve when wing paint to
protect a steel surface fnvm corromion, and  neglat of
any of these will wually accekerate failure. The advent
of a new and effative pigment in this fick! is not, therefore,
the solution of all difficulties, but it does place 3 powerful
weapan in the hands of those cumerned with these peob-
lema

Cakium plumbate has heen bnowmn for over sty yean,
bul its use as a pigment in Priming Paints was mo wwggested
until the middic of the last war Juring an inveMtigataon into
mcasures fuor covnomising in the ue of kead. There s a
strong sugpentioa of & marked umilarity hetween cakium
plumbate, which ix really cakium orthoplumbate, 2Ca0)
PHO. ant red kad which iv kad orthoplumbate CPNO
P . Wien made into 3 paint with linced il # wan
found expenimentally 10 huve rnt-inhibitony properties of
the sanie cuder as thone of red Iead. and it was chear that i
had conside.able promise.

Munufacturing methods were davinad 1o give 3 comnistent

produt and Lirgeacake fichd triak were put in hand. Aot
1950, the matenial havame asailable commenaally and i
uC in priming raint ke ing and steel has grown sicadihy
sinve, .
It s now widely acveptad that the rusting «f e or
ateed is an chatncal phenomenoa. The wudface of a com-
nercial steel antnlke is ot abmalutely uniform. but contain
wwie arcas which are nwe active. chatrivalhy, than the
bulk of the metal. while ovher arcas are ks active. If the
surface is wetted, smalt chevtrical currents will ke spewg-
ancaxnly from some podnts of the metal (calked anades)
inte the liguid and then hack oave anwe inle the metal
at other regions (Anown 2 cattedar). At the anndoe.
atoar of the metal are taken into solution By the current
and a scvondary chemical reactioa subreyucntly converts
thewe metallic iom into the famihar rust. Runting of 3 ateed
artile can therefive he prevented if this clevtncal cirvust
can bhe dotnnyed. Painting offen several ways of dovng
thin.

One mcthad i o try o displace the iquid in contact
with the wurface by tne substitution of 3 Daint hlm having
a high clevtrical revistance. This is not perticularly effwsent,
since all paint films are permcable by muoisture Wy some
catent, and the clectral current can continue 80 flom,
though pnaibly at a kwer value.

A hetter system is one in which the paint supprenas the
amuden. 10 thewe cases the active figment altens the contie

PLUMBSATE —

A PIGYVENT OF GCROWING 13PORTAANCE

tution of the amsde arcas and the fh of current is stifkd
at it swrce. One drawback 10 this privew is that if a
bocabdomn (uvvun and one amde hevomes unpritected,
then all the neighbouring cathades will concentrate their
influcnce on this one ywit and vorronion at that point will
be unwually rapsd. A requirement, therefore, of 3 paint
which protects by this micthad is that it should possess gocd
powen of scaling off any breabdowm whah may acai.
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Crancy ot dronmath fhuds Beosnd, promecd »oth
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dentally cwvur in practice. There are a few paints ia the
claw, chief of which are pamen hased on red kead, and the
outstanding reputaten wheh the latter have carned in
centunies of wne woukd nat have heen acquired had they
hoen detwient ia thes importan: property.

Yet ansther methad of prsation sould he to detin
of inhitit the cathedr. This wmoubd have the offat of

fu
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sopping the flow of chutricity and in addition would
provide a safeguird agaimt breabdown. Should beeak-
domn occur, then the cxponcd cathode would certainly
atteact current from all the ncarby anaden, but the
destrntive effect of this current feorresion at anade areas)
would he spread over 3 large number of points and the
damage at any one \pot would be amall. Unfortunately.
the propertics fequired by a pigmient (o mect these toyuire-
ments often render it unsuitable in other directions as a
comtituent of a paint. and there are few materiaks which
prove satisfactory in ail respects when put 10 the test.
Cakium plumbate appean 0 b one of the few.
Although the mevhanism of ity protective power is m
fully cluvidated, there i 3 growing weight of evidenwe that
N g priming paint i protects the steel by suppression of
hoth the anadic and cathadic areas of the structure.
Apart from these obvioun advantages, there is anher
wonequeme which i it w0 appareat at fint Sght. it
woneerns the hehasicur of hinwead o paints with «a water
Paints containing this very uscful schinke will blister and
wf1en when they hase been aprhbad 1o a cteel strwcture and
Liter ¢xpuned to abing speay . 1t is commaonly held that the
actinity at the cathodic arcas i regpoasable for this. When
cakium plumhate bs invrporatad in the paint, this offact

|
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is mn obnerved (helieved W be due to the suppressioa of
cathodic activity) and as a comeyuence the paint has a
much longer life. The paints are now finding extcasive use
in the priming of ships” supentenctures,

Calcium plumbate has a number of other characieristics
of advantage to a paint pigment. Its colour i light bofl,
which permits a wide range of colours to the finished paint:
it has a comparatively bow specific gravity, therehy ziving
a paint with a km weight pee gallon: it mites well with odl
o give a paint of good texture, although a small amount of
a dispening agent is usually added to preserve this peopenty
on stompe: its rust-inhibitory propertics are so proaounced
that the incorporation of a fair amount of extender in the
sint is possible; paints made with this pigment cover well
and leave few brush marks —these often being a souroe of
weaknew in & priming paint: and, fimally, a film of a
cakium plunthate paint on steet will continue 2 hardea
and toughen fong after cuats of other paints have beew
applicd oa top, although no case has been reported where
the hardening has proveeded ta the poiat of cracking.

The alkaline nature of the pigment calls lor some com-
ment 1t is probably this feature which is mainly repomsible
foe it bencticial suppresion of cathodic activity on steel
and it i alvs useful as 3 neutralising agent foe the harmfud
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acidic breabdown products of the organic constituents of
the paint. Depite this alkalinity, it is posublke to ue
cakiun: plumbate with a fair range of nwedia, and further,
it doos v seem (o atfect atkali-sensitive pigments such as
Prussian Blue.

Probably onc of the festures of cakiium plumhate painis
which has the greateant appeal to the practical man is theie
abulity to adhere satisfactorily to a vancty of “diffiult’
wurfaces. Thus, they can be applied dicectly 1o new galvan-
ised iron without the prioe use of 3 mordant of rocoune W
weathering. Galvanised inon has always proental one of
the higgest chalkenges 1o paint technologists and many
combinations of treatmcnts, media and fdgments have been
tried in the past with indifferent soccess, The adwent of
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cakium plumbate has solved these difficultics withowt the
use of special techniques or unusual formulations. As far

as ic known this remarkable adhesion t0 galvanised iron .

is unique among paints. Practical tests have shown that
thowe primien aba adhere well to hardwonds, such as aak,
and further that light alloys (¢ g. aluminium alioys) caa be
primed with every confidence.

This articke, ahich is writion (o introduce this versatile
pignient (o a wider public, doo not purport 10 give wocking
details of interent 0 a paint manufacturer o chemist. The
maken arc Aswniuted Lead Manufucturen Lid.. Clements
House, 13-18 Gresham Strect, London, £E.C2 who will
gladly forward panticulars on request.
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Red Viide primed v nes pulsunicd
v menlcd mith white pusnt

Codiium Plumbate pewmcd 14 Are Cudeinm Plurmiote primed on new gud-
evdhuniiod inm  watrewed vuniced iterm mebed aith wise pnd
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°OLD LEAD FOR NEW

Scveral references have revently been made to the
necensity for using old kud to shickd certain instruments
uwed in the detection and measurement of various jonising
radiations such as X and gamma rays, giving rise in some
quanters to the false imprevioa that only old lead is
cfiective in shickding applications generally. This, of coune.
ic el correct, and new o freshly mined kead is widely
used for shiclding purposes, being entirely satisfactory in
alt but a very small minority of cases. The exoeptions coa-
vern a few spexialiced inMruments designed to detat
radiations of low intensity levels.

The circumstances in which kead ore is found in the
natural state are respunsible for this situation. Most ore
todies are assaciated with rack formations such as granite,
which huve 3 small degree of natural radicactivity. Henoe.
ncaly mined kead is slightly contaminated and cmits a very
fecble radiation, which is not sffected by the subrequent
smulting and refining provewes. The resultant primany kead
o therefore very slightly rudicactive and the activity is such
that within S0 yean of its production it may be conidered
o have “died™: ’

Devclopments in atomic energy and the uwe of radio-
rotopes hive nevessitated the detection and measurement
of very werk radiations. One of the imtrunients ined foe
this purpene i iflustrated. {tis o high eftiviency sintillation
wounter in which 4 liquid phosphor (3 substance which
Jetewts radiation) contained in a glaws roceptacke i uvd
to count the radiations from an imeened weal odio-
active Mwrce.

The whole unit is wurrounded by 3 massive kead hickd
A mimmum thickness 1L in, to prevent evternal radiation
from interfering with the cxperinient provesding imvide.

When evperimenats are being perdformed  invedving
cntrenwly b intensity fevels it is found thai new kead
used 1o chichd equipaxent from caternal influcnces fiay give
nw to suftient entra radiation from the metal itwelf
mizrfere with the (ncasurenints. As a consequemx it is

ATONMIC SHIELDS

nevearny o apevify that the shickds for this type of appara-
tus should be made from old kad. Such imtruments are
comparatinely uncommon, and the market for old kead
which they offer is yuite small. The amount of kad avail-
able from pormal demolition work s quite adequate 1o
supply the quantity requircd. and old kead has, therefore,
no enhanved commervial value in this o any other fisld.
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tancr end outer vicws of the deeve washer in four different sizes

The illustration oo the imide front cover of this adition
shows a sclation of some of the muny types of bead
washers which are cutrently available.

It has heen the practice in small laboratories and work-
shops 10 satisfy apecial requirements by cutting from picves
of sheet kad. Nowadays, many different types are in
regular praduction and are used in a number of industrics.

The two phatographs illustrate the use of one particular
patented type of washer. It is a skeeve washer, usad for
corrugated roofing applications and is an improvement on
plain cupped examples which have deen vved hecause of
their ready adaptablity to irregular shapes, If extreme
presure is excrused on the nut and bolt usad with the
washer, the plain cupped tape can dose its conical shape,
reducing the effwiency of bhedding down. In roofing

applications. this can cause looseness to develop, with
resultant instability and tendency to kak.

The introduction of a slceve washer was desigred to
overcome thene drawhacks. Here, the hole i not cut but is
proned in such 2 manner that the matenial from the centre
of the washer is forced inwards, producing a solid neck of
cllar. When presure is applied oa the nut and bolt
aswmbly, the tubular centre mecets the roufing sheet at the
ame time as the outside edge is adapting itsclf to the
contours of the corrugation. At this point, only the most
vivious application of pressure will cuuse further spread or
collapne, and the washer retains its original conical shape,
thus giving 3 double-seated, permancat, solid and water-
prool jint

This piciure showns the wse
of seeve wushers for fring
oorrveuied  sheet (0 rvof
parlins

Stiom shouing uetrvide oof murher Seciion through
coolbar; in weened dowa ccstire of naf,
Psition; and »asher °
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An increasing intered in the menits of keaded steeds is
Secoming apparent. Information from the (LS. AL suggots
that nearly $)  of the har stecl uwd in that country now
contains fead. and extra plant & being beought into commis-
sion 1o cope with a growing demand. From Australia, too,
there is news of rising consumpiion, snd it is understood
that steps are now heing taken to establish production in
chat onatinent,

Lead is added to steed 10 improve its machinability. The
kad. which is prewnt as minute spheres homogencuusty
Jistnbuted throughout the steel. acts as an internal lubri-
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‘ Anulgaan, sach as are used for many industrial and
Jental provensen, are producad from mercury and a variry
4 allying clements. 1n most of these, mervury is one of
:he minof ingradients, and in a racent examiple the principal
constituents are 12 kad. 274 ting 168 chromium,
€4 nwercury. and 9.1 cobalt.

The new amalgas are deenbed as “silver-like™ alhoya,
and are apparently equivalent W silver for many industrial
stovenes. They are used both in dentivtry amd in the pro-
Juction of sifverware and ant artwles.

fa.

ILECTRICITY ShrpPLy
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cant by smwaring over the buried tips of cutting tooks. The
amaunt of mictal required is oaly about 0.3, tie. 7 the
per ton of steed). §t is found in practice that this additioa
makes no diffcrence to the phyvical or metallurgical
propertics of the parent steel and that the ease of machin-
ing arises sokely from a fubnicating action and not because
the steel is in any way made softer.

[t is evident, however, that in & number of countrics,
inchuding the UK., there is still a lack of appreciation of
the commercial menits of this material and it is considered
that the time is opportune for LD.A. to assist in the
dissemination of information and to stimulate intcrest.
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An interesting application of a kad amalgam i the
subject of 3 revent German patent. This dewribes hattery
grids made of 6 mervuny and 94 kead. and clains that
they have $3  greater durability than thiwe made from the
conventional lead-antimony athws, For general purpoes
it is sufficient to make oaly the ponitive grid of this alloy,
hut in cawes where km selfdicharpe is important, it is an
advantage to conmtrut the negatise grid abw from this
matcrial. :

We must defer giving further detaibs of the cables which will Yink the British and Fremh cloutrivity supply systems as
Aivated in our las issue. Full-wale triah ook place Lad Autumin, but suftivient data o foem the hasis of a report is as
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METAL  ENCHANGE Y

By The oonomist Tntefligence Unit fd.

This bk was commissioned by the Board of Diravton of the Loadon Mctal
Pachange 1tis @ histoey of the B rchange and prosades a compechenuve account of
e werhings and ospantation, and dosibes bow the Loadon T achange one o
hevorwe the worrkd's feading market for un, copper, kead and 7im The «enives the
marhet hus provedad for the mctal industtss are caplaincd 1n detad.

There are four pages of twocokour maps \hmmg woeld prodacten and
cotnumption of the base mvtabe X0 twoobour chants, 12 dlustrations, four sppen-

diven 3ad an indes.

Publishied by 1 he Ecvnomist Intellivence Una 1id., Fondent, Faclond, price

1 d.

FuNiked by

LEAD DEVELOPMENT assecClATION
10 ADAM STREET, LONDON, WC2

Fedcprams. Leadanep. Rand. London ek phoar Whnchall 4174

0 won srem wobed
o broudt

Prowed by § hales Hiphu b 1 od  Bosiosn mb Brdverdhire

T~ T Y (YT S Y S W g T S Ve



