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Here and there

Arabers dnternationat Conterence on Lexd

The Second Internetional Canlerence 0n Load 1 to tate
Mace at Atahenrin Hottand on the §-7 October 1965 The
fast confrrence, which was held 10 Lovdon in 1962 was
wety suve onsful and theee can be bitie doubt that the second
wili be ¢qualiy 0. The techncal sessions and works sevds
arc being 3r1anged in thies groups-~Cahle theathing, lead-
acd baltet.es, and genctal appiicationy of lead. Full part.
Culars can be oblaned from 1he Lead Degeiopment Asso-
Cation which i arganiing the conterenie on behatt of the
Curopean Lead Devetopment Comnautiee

Glasgoa —lead heeis for pachts

Yacht busidets on the Clyde and elscahere gre meeting the
Qrow-ng populsr diemand for craft of Lath “clasy’ and
specral designs ath mace adrancsd methods of buiding
thas those utrd n the past The designer mants berls ¢f
ACCGTL weightin & shape That (80 be tared clcaniy 16 the
ho'i win 2 hi:gh stangard of teish The yard requ.res &
CAvE g that At ers as e as PONL-Uie feady 107 as-
SYrliy And (0 el ey 70 <Oty 1aL:0ur in hiaisting and
rot ro'e @vaag 8y weng upto-date fourdry tech

Aaes, fead @ aLtactutets Can casure 1rat oo Lot brelsy

POJuCe 3 B Pt 30 (3T Qs OF A% 8 0ne Ot sand cast
gy v st ahane end dimensians! and weght W0 er-
AnCes ol 3atady Lath the desgnet and the bLudder

To get geod (antenl el the we B ¢ the cay! ng the
metal Lsed oy € bnawn tonposton ad 1y ted fc the
POUd;Cp (RN gues That e TRt IRy e greraio 33 0

ctrer fal'la . AR Could cfedt nut £y the wegnt bl

yg™y anbo oy

s e Cegel !
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4’6 The Lenlte O grantty For 3o o
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Accur
Goeegiaan
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heh 1o 26 'crt.ae The pigce 0 Cas’
AR AN AT O3 0%ed e a5 an 10 arrande Lo the tinnyg
reg 1 to facs tate F 4y the At
1o the Case @ Wltte-glany holls 2 v pactoul v aperisnt
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Cieran oy W e Mgy deyegraes

Lt to Cluse
N e MOre and Moty 10 hause IRe befast et w Y
i Glast $h WUt Ly WTvahieed (ONn patiner by
aNaped tead DIGdy Thee mabes accutiny of whape &= §
L Ard the incer

T

S tave

Certro! ¢f we gt tanere empurtant than o
peraton of swtahlc handing Litinta s 1 190 Cant tilaca
s ol Avsent,

Lt oAttt uLle Greatiy 1o the
for the "(1asy’ boat, the catial Cust ©f & lrad J-¢ Cast beel
Mot than oM onet by cconommics Al the yard 10 bod-ho'e
deihng, handing And oo steng as sl as by the superor
qualdy of 1he tna' pruduct Fg shows one of 8 batch
ul deely made by Alvaacdur, Forguisos & Co Lig of Glasy
Qe tor the Scamayiet 28 Rargs calass

Lonton - Huwsh Linre ant S chre

A new testautant @ Babed Street, London v caitod the
Houd, Line and Suder. 11 has a maded ingoduaily i that
archtects teerard Manasseh @ Pactaers have useddeco s
tve motoes thicughout that are doreed frons the fisher
muns’ gear imphied in the name. These ingiude bhghity
coleured floats mount d on ate ak panel on ooe of the aa’s
and fabag fies botead acrgtc resn fenses on another.
The 1ar o0t an otgams nted A 1 Cast tead Linbirs ave
fug ) boe s parpase e foad wndeoe e no less

Lovsdon - Lesd-fined doory at the TV Centie

A double decher bus could be doven nio the BUC's
number 1 TV ctudio al the Wh te Cty 1n London thraugh
the pamet opefate d doots abaut 181 high ) 151t wide
pravided 10 giae actess 1or Laige nbyed ty

Doors are. all toa rommanly, a wead spot i the sound
msutaton attorged by watty . bul ‘hese doors are devigned
10 be an efleclisd bartut aganst Latiancout noses, which
mual ol courne bre brpt out of 1he V'udia whena of ta v ue,
In the construchhon of the doors There atw two Chatacter-
Wt s of pacti utar sign.fcance sn attaining a high standard
of sound insviat-on Fustly The edges ate desgned 20 that
the, are well sealtd when the doors 8¢ closed, leanng
no a:-gaps through which no:te could rasdy pass
Secondiylatayert ol tead sheet is incorporated into the $.n
thicbness gt the doors Ledsd. tecausc of ify mass and
bmpness, pro.des a more eflectae Latter W ait-bome
10und than & (ompAatable thitness of we.ght of ary other
et Cuateeal oA Grneral use (see Fig 1)

Neacaste-Raer grsd Tyne

The moad corvirg shean on Fug & has Qu-he 3 hegtory ia
aklah dnad pant hes (Paged a (etfa a 1NZUGY vomewhat
renor part The head, o th e Geged «a three (lads, sur-
mounted ty a binsbet curtan ng (23 30d sunounded by
vanouy embicns of The frac.t 0nal 11ad-s ol the doatnct,
tegrosents the Rier-gua Tyne B rav v el g o a group
of none masiel (a%h0d (n AT0acL usrd 10 winament the
Strand cievation ol Somers t House 27 Lordcn whea
nas tebunl e 1TEE mhere 3 Centoal mask s presents the
Quean, figherd Ly + ght olhers feprasont og the Eagish
Paere T¥imes Moo, Hociae Taoed Wjaa, Der,
Sevetn and Ty

Anprgravng G INe Tyne mash aas creg 4t 4 ront spece
to Brand’s Matory 0! Neacaste cpen Tyne publishedn
1783 then o 1832 3 P ataste vrntet a5g LOGh YRt
Wt haing & sgn

Cgea

nehng 10ty oo TR Tag
Gowr the door o by sien, had 4 wood cary ng made from
the €=geaany for thyy Lyurpose--he a'vo uved 4 wood
fngr3..ng ¢ e Leead as 2 proster’s (oloptun Subse.
quently The catong passed o tre Fands o' Andecw Reid
The tourder of & weisnoan Heacsste proe g fum, and
G R umpangTy pre tese s wet D Glently ahen o
LTS AAN NG e Bt 1eom o the compang’s
Lenienas M ads0n 3t Andeva Redd L1

Qui g avitt o et aboat 1R, ArC L afasLre 1ne mash had
been aeli €2t 1 adh lead pa et for peotec’.on and when
struppag ol the d tf grone and £ ot €oan tothe barg mood,
Henerged o daceivat concton Lead pant 4aes ndeed

1 adorn

g.ec fastng prutectony

leneter Redilead pant for nsotsady biedje

I the face ol 0vany (Facges that Fave laden place i pant
testinslogy warecent yran, wh te lvad and ted icad 1cman
Llatty for paoung pants 1armu-
©n 10 protect.ie panl coatings.
The tunt intubuling properties that are mherentan red lead
paints meel many needs today as 1a the past .o protechng
steciantd For caatmphe the steel sadaay brige shown n
fug 5 ehich crosses the W1 motorady catension neare
Leicestes, has iven pomed with icdieed pant (Photograph -
supplied by Bratinh Rat Chet Cint Eng acer, Loadon
WM. tiand Roc.an)

Aapgertant pgnents, pa

Latgt to gren a gaod toun

Gttesacas ey j0act pius 1ad:0 torteod
Naose and atone Letloty | nacted imadustoat Tu b4 ate tong

3 et than nther patea) sole, alnch o gne of the m_ay
4
1 avptt atons of dead ahore weaght o a compant form and  ouet 1a Great Brtam (or Jean und efcaent saechanscat
2 rase of Aothing Comni nd ity use handting Wit a vpertacular groath o the agmher i use
X
4
oy - Clde an oo g Pr—— B T———— - Y Ao
N
.

ey




K e

el T IR A T O Y

4
x

B BT S

Selodt i

37440 the vaficty of pufpuses they sefvr slas NOtautptenmg
teat refinementsy such a3124.0 Contiol ate beingintrodyced
*ut fleety of truchs operating aver relatuiiy large atras. The
"ruch driver can be catied up by the control room at any
tre, gand be ditecied 10 his pest yob wtheut haung to
100t bach to a central point Thes saces ime, 10CIedscs
*"cienty in opcrating the trucha and, of course, Cuts
168t Huwood Mining Lid Gateshe ad opctate ten Staca-
teuc {orh-Lit tracks and two [lecticars by this means and
sstemate that it males a saang in droveny’ tme of about
1} bours per truch for cach 8-hout shit (vee Fig €},
S1eord— ALtomatx melfine detector

&ivo connccting kead-acd Latter-es with meming 13 the
4 ,10matc methane detector n-anutactured by The English
Ueztric Company al Staftord, wheen has beoen speCually
siptgved by the Munretey ot Poaer fur use in coal miney—
1ee F.g. 7. Boing compitiely autamalc. the deteclor can
te uged by unttaincd opcratiees It Mmaasute s the amount
4 e300 10 1N At frg 0 The as i temprature Cavsed
trchemaial actur butwes nIRG gas ac S a Cataiyatonhichay
oAt g G 1Y A thermocounie A siscal wlarm aiab rro-
s el At Lghits up AN Re (aacentratca of methade
Taxrerieedn 3 pre-delermeng § g it on

Tre aeght 0 the deveie anclud-ng =y leatoaoid Latler,y
coaer paty, in €'y 41E The Lty s a hgrlavight
1 yMytene tate sprCid 'y desgned Laap ratde Al Caps,
= 1 rs deaity ‘or 9 hours batare ne. ding A recharge

Tt eepr Tianl o Poact Iy d sleraned
S50 of fte o3t adianled e e e n thy wotd the

cve.g1-Trent aoris of Shetton tin= 21 Stevl foa in.

SACE e roRt Up thedate Lot gen e T ae
"2 and a new (CAtauous Lastag 4ot The toue e athines
WUAR g plante e Frgt 18 S0 pes s e 4 G R Yty 4 (oM.
Corateesgng e iand te s Ltsrarcs e ds P oese d
e Luddng SX0 Ly 60CT Treve 5 a'en a4 Feew RO By
T LLdng 197 the g 4 Lt s At strucTutal toliing
S4he st fug autamatc enl gt bong i the UK, and
1 Lays, rach about 16T W 2- 4na of varpng lengths
vy gt the Snching eny

"

T e andependenty draen ot

e oot

Tt poent suppry iy
arch aas mstsied g 8
[ Wwcoepotates 47 118V crg n
S 68,000 ,ds 0 dength, and s s s
VD pds. Fig B ahoas 11 eV 3 (un atecy and others
Tro irnopy o e (alles are

10~ taw vy v al.Chs.
Ashinagiat t Catiendurs Cabt o
A lead st atteg

fred calite A Ourr

" the mGlof 106G Las e
tomed whete they (10w 0
tor How O the posydahty ot uneot o tding seftiement

G A Lt 1 the sTrutlare

Sogapaore - Undera see fe.ciplaae Lord

A icad sheathed wubtotate e foleit coe cat's, 0 ane leagth
B U ydslong 1Ay boon shpned Gee the UK fotan undt-
water ok hetacen the tand;, of S.agapore and Pulay
B.dom (Freshwato? lland) §4 entual ia the Constiuction
attad to the ingregs
oot the te-ad- shealh.

G uch A Cable s @ touid and 1ehat,

! 2o ture, and thay o The maa et
1y A 3peciat 1CQuits i nl, A as 1 protection of the cable
27305 the tsk of attach by the terido g aoiall manne
appng ol capper
th compounded

aotigt—and thay gatdone addhan outer

e and doubife atte armGontng serau
vte yarn,

For 9 ahuas the ¢ teng Canted daan 10 the shup's
oot [k nte st To facitate traasgolation e the
s

e enal can 0ued s thrce foagthe e e cram 2,

Pay thy Cablv was o lod ento the hotd fxee

[BNRIETR]
o ' A Speceal quent deertoped by e Habish ot
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Dispersion-strengthened lead

The excelient carrosian tesintance of lead, recognized tor
many centuties, has been used lo advantage in & wide
vaiiely of apphcations, Furthermore, the metal's sofiness
and mallcabdity altow i 10 be wotked 1nfo & muttighcely of
shapes with httle eflont, For cectan applcations, however,
d would be an advantage il the general mechanical proper-
trcs of Icad, and especially ds Creep and {atigue prop-
erties, could be enhanced without teducing its valuable
Cotrosion tesistance A new technique, kaown ¢s Disper-
si0n Strengthening, promises 10 brng this aboul. The
strength of & metal may ‘be sclated to the €3te with
whuch the atoms in its Crystals will move, telative 10 0ne
another, under the infiuence of an esternally applied siress.
i this movement can be hindered or restricled, the metal
will agf defcrm $Q casidy 4ad will become Loth harder and
stronger.

One of the traditional ways of strengthening & metal Is by
alloytng. Here, 107e:9n atoms are introduced into the crystal
latice, and these by ressons of pagsical swze, energy
considerations and other tactors, pro«de obstacles to the
movement of the patent atoms and, consequentiy, the
Crystal distonts fess under a gieen siress Virtually no pure
metal 13 used 10 any eagirnectung apphcstion foday: alloy-
ing s nearly a'ways used 10 produce bettet mechanical
propectics,

Altoying. however, 1t ot ent.rely wethout its drawbacks
and, 10 Gircumeent some ot these. the technique ol disper-
si0n strengtheaing has been esplored. Here, fine particles
of loreign materiais are tncorporated nio the parent metal,
by one of & vanely of methods, 10 ¢ ve a1 imprevement in
properiies equal of supenor 10 that prowded by conven-
t:onal alloying.

A paper by Roberts, Ratchift and Hughes' mentions the
improvements  attaned w.th dispersion  strengthened
alumimum, nchet, copper and other metals and reviews
the applicatioa of the technique to lcad. The various
mcthods by which small particics of {grega bodies can be
incorporated are discussed and the introduction of lead
onde, PLO, by & poader metat technique 13 consdered to
be the simptes? approach.

Lenel' used another metal—copper—as the dispersed
phase. He 100b advantage of the lact that coppes 13 applecie
atly soluble n lead at clevated temperatures out wirtually
insoluble at i3 frecsing point. Melts af lcad, contamning
copper, were prepated (n the general range 850-1,000 C
and thea a fine stream of the molien alioy was ‘atomised’
by & jet of air. Mote than hal! the part:.cles of the resuliing
fine powdet wete less Than 325 mesh (.e. 44 microns] and
within rach lrozen droplet were iny particies of the second
clement which had precipitated on feecring. The small size
of each lead droplel ensured that the particles of the pre-
cpilated phase would be in the second otder of finencss.
On being compacted by mechanical pressure into & sol.d
bloch of metal, the pacticles of coppee weare uniformly
dispersed throughout the matr. in this caso the presence
ol orygen introduccs a complication. The fine lead par-
tcles, beloce compaction, ve found 10 be covered with a
fim of ozide and, ualess this is remaved, pactcics of lead
oride become incorporated in tne final product and aflect
its final slrength and ductility. In the case of the copper-
lead powder, the gude can be almost eliminated by heating
10 about 300 C in a sircam of hydrogen lor some hours.
For his tests Lenel estruded the poaders intg wite {orm by
a hydraulic press, at about 40 : 1 rato, using pressure in
the otder of 3,000 Ibs in. The products were near to the
theoretical density. The mechanical propecties of the wires
arc given +n the tablc below, the average particle diameter
{and the spacing beiween cach) baing caleulated on the

CFwTY ™ Cas

assumption that all the copper particies were spherical and
of uniform size.
Table 1 Tensile properties, otygea content, interparticle

spacing and avcrage Copper paiticle diameter of lead-
coppef powder exlrusions

Copper  Tensde ElonQatonOurygen  Avevage

cortent  slrength % ontam % WaLing  Averege

wi % L A briween paiiie
pariches  dlameter

{a) as received

[T

[ 2] 3800 n o 1% ex

e

[ 3] 2800 1 o4 T4 o

2 3100 n (X} 1% 0%

20 300 2 ose AR, e

[ 3} T200 3 04 AR o4t

(] redced

comse

s 3100 L1} .07 e e

fine

¢S 3 « o0 4Q ou

n 4300 3 00 AR ot

s0 $000 o ocs A ] o6

st €300 n oor 1 oes

1f the uitimate tensile strength of pure lead is taren 10 be
about 2,000 p.s.i., then it cen be scen that the intcoduction
of the dispersed phase has made an appreciable diflece
ence to this property, A study ol columns 2. 3 and & In
taoth halves of the lable shows that the presence of a small
amount of oside both strengthens and embutties the
product.

Table 2 shows the eflect on the crecp of lead (at 25 C) of
#dding 0557, of aluminium, By companson, it should be
temembered that the creep of nearly pure lead 13 about
14, petycar atoaly 4201bs. sq. in.at 30 C.

ey e

Taple 2

Stress 16 an.t Creen rate X year Duwratian of tcat hours
%000 o1 1300

7 on e

0 L1 1000

3000 113 Specimen faded after

00 hours

Later work has shown that systems containing discrete
particles of metals whizh have ielatively high solubildies
in fead at fliquid temperatures (e.g. Sb, Ag, Zn or Ca) are
not markedly supenor to ordinary fead. in particular they
are thermally sensitive, and these systems do not aopear
ta mecil tucther study toc the time being.

Oispersion ol lead oride alone can siso produce strength-
ening and the lead lcad oride rystem seems to have advant.
ages over other systems and 30 offer beller promise of
industrial exploitation. The amount of oride may be con-
trolled by varying the particte size of the tead powder—
which will usually carry a thin film of onide on it surdace—
and also by further treatment of Icad powder, in a batl miti
for example. Extrusion ot rofling techniques can then be
used a3 belore 1o oblaia the dispersion strengtaened
product. Atonctime it was thought that thare was a roughly
linear refationship between strength and otide conlent,
but tater wek riggests that the nature of the disperied
phase and its degree of dispersion arc more important than
the actyal amount present.

Extrusion temperature itsell has an cflecy and it is clcar
that the higher the estrusion tempuratute, the lower the
steength of the product. The dispersion strengthened
malcnials show & pronounced improvement in Creep
properties, when compared w.th ordinary lead and Table 3
shoas some figures for dispersion strengthentd lead,




TRV

;
;
!
i
'

i
¢

PR

3.

PP TR TR

ey

Mk

Lk

S

L1Az3

—_— Treeeel

526 '

Ar -m Fipand=d DS a1 St.p (DS

IS ey o
e

oyt

v

A
A0
FATAN
, &f&
XD
OO0
HOMoe
So0d
PO
RO
(HEEL

eﬁéﬁ
&
s
oS
ié%@@‘
00
An

,é%v

\
NA

N
(N
A
i
i

:
A
0
A
A

A
(3%

év
0
i
A
%

A
¢

i
SO0
X
ou
00
S
Gl
Q00
s
%95%
e‘ A@A

A
&0
Q ¢
A
)

@
A

A
A
s

%;95° TS
Szl ST e

e N e e I T e
%?f%%%ﬁgﬁ?ﬁiggﬁgﬁzﬁi

25
Lals & &

R ety
e e e
Lt KB at Ll et g ﬁ,sg
éa"s“&f"z" ‘66&¢¢&é:

>
Bt st a5l st el at e

fotmed lrom tead powdct having an average particle size of
25 microns and an oxide (PLO) content of 4-20%.

Tadle 3 Croep Iate

Temo.'C Steess Steady-  Toted Toldl elangation
(XYY state duralion W tesl %
Corep 1ate of
. peat fest (hs)
43 1029 (3] 160 @09 not hractwed
o000 ¢12 24%0 915 not fractured
2000 oM 1180 © 21 not fractueed
" 0 108 2M1% 038 not leactuied
1008 7 e 33 bioke
1900 180 24

103 bioke

By comparison, the creep rate for ordinary fead at 45 C
under a stress of 1.000 p.8.L. is in the order of 2,000°%; pet
year and lracture would occur in a few hours.,

Appircation of D.S. Lead

Several wo.kers have hisled the possible fields of erploita-
tion of dispersion strengthened lead. Evanz, Hufiman and
Yiarner' havse made protolype battery grids trom eapandced
dispeesior sirengthened lead strip, and pointed out that
this matenal, as well as having the necessary strengih, has
satislactory cotrosion  resistance, slightly improved
elecincal  conductivity {compared with conveational
anumony lead alloy used for this purpcse) and being free
from a second metsl cannot give tise to s~if-discharge
through ‘antimony poisoning’. These views find support
in a paper by N. €. Bagshaw and 7. A. Hughes' who
tabncated grids from d.spersion strengthened sheet lead
and {ested them undet servece conditions withencouraging
results,

Cable sheaths may pronde alarge outlet for this material,
in spite of the introduction of alternative cable sheathing
matenats, lead and convertional tcad aftoys sl find
extensive vse and are atmost invariably specified for the
mast sevcre service conditions. The main advantages of
lead are tmpermeability, high corrosion resistance and
case ol handiing and jointing, all of which are retained by
0.5. tcad sheaths. The improved strength of D.S. lead
would pereut & reduclion in sheath thickness, which would
once again make lcad competitive tor those types of cable
whete substitutes ate curtently being vsed.

Lead sheet and pipe have always provided a poputar outlet
loc lead 1 Great Betain, and the principal teason tor thewr
tetention in this market in the face of sirong competition
is the eate with which these matecials can be wotked and
inslalled, coupled with their permanence in service. It is
clcar, however, that if an alternative type ol lcad could be
provided which was stronger and more ngid in use, and
sUll 24 carrasicn tesistant, thea the two types could act
in complementary roles to one another, particularly in the
building aad allied industries.

The above is only a brict description ef somo of the eaten-
sive work aow in progress an dispersion ctreagthencd tead.
The tesults oblained to date show excellcat promise foc
commerciat application of the material and much of the
development work is now being cartied oul by {ndividual
scctions of industry with specific end uses in view,

Refecances

1 D H Robuts, N A Ratchft and J € Hughes, Ponder Metal-
futyr 192, Na 10, 0. 137

2 F_V.Llenel Poader AMelaiforey 1962. No 10, p 119,

3.0 4 1 Ersns, HO R Huflman and J P. Warner, Materials sa
Oevgn Engemeceing 1964, Aped, p. WA,

& N € Bsoshaw and T A Hughes, Fourlh Inletnational Sympo-
sium on Batterics. Bughton, Septeober 1964, Papwr No 14,
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Calcium plumbate paints
for galvanized steel
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When painting new galvanized stedl, itis usually nocessary
10 pre-treat the surface; but it is poss.ble to make a direct
application of certaln paints incorpocating calcium plum-
bate. This rustinhibiting lead pigment has analmost unique
prapecty that eaables paints bascd on it to adhere well ta
galvanized stecl without previous treatment, other than
simple degreasing.

Some years of praclical -osporience in the use of calcium
plumbate primers in this way have proved that they wil
continueto adhere firmly even after along period of weathet-
ing. The following four summaries of recently compited
case histores demonstrate that confidence ln the effi-
cacy of calcium plumbate paint is well founded.

Case I The erternal galvanized sheeting of the steel mitt
burlding of the Guest Keen lron and Steelworks at Cardifl
was pamnted in 1956, using calcium plumbate paint as a
pnmet. The surface was not pre-treated in any way other
than degreasing with white spirit, and after priming it was
painted mith one lead-based undercoat and one lead-based
finishing coat. The paint system is subject (0 Quite sevece
conditions of esposure. There areindustriat fumes, deposits
of powdered kme and ron oride, and furthermore the site
13 within a quartce of a mile from the sea.

An ewamination in 1962, some siz years after the original
panting, confirmed that no flahing from the galvanized
steel had occurted and at no time had it been nccessary
to renew the prming. Fig. 1 shows a close-up view of the
surtace at this time.

Case 2 A new building. erecied in the Spring of 1960 at
the Atbey Works of the Steel Company of Wales, has gal-
vaased steel cladding painted with two coats of calcium
plumbate prmer and one coat of an crlenor qualty
bitumen based paint. The surface was prepared simply by
degreas:ing with white spitit,

The sde s only a short distance from the coast and there-
tote the erposute conditions are partally manne as well
as mdustoal. Fig 2 gives a view of the plant.

An cramination of the condition of the paintwork in the
summer of 1962, showcd that alter four years erpasure
was st 1n escellent condition, with a0 signs of any need
fot te-prming. Fig. 3 gives a close-up view of the surface
at this time.

Case I The 1oof of & power house at Richard, Thomas and
Baldan's works at Scunthorpe was coustrucied of gafva-
niping theeting in 1958 and painted with & calcum plum-
bate primer and a 10p coat of white lead phenolic finish-
tng pant, after degreasing with white spirit. The environ-
ment is a severe industnal one—a sulphurous atmosphere
with deposions of finely powdered hme, coke and iron
oride dust. Esamined late in 1964, aller over thrce years
service, the paintwork was found to be in very good con-
ditton with excellent adhesion to the galvanuzed surface.
Case 4 in 1361 the Cdy of Montreal in Canada began to
teplace its cristing lemp standards with a new desipn.
These standards wete fabricated from sheet yteel, then hot
dip galvanized and paintedimmediately with acatcium plum-
bate ptimer applied by spraying at the galvanizer's works.
They weee then transporied to sites and further painted
with an undercoat and finishing coat after erection.

1n addition 10 the gencral town atmosphere to which the
pantwark is exposcd, the bascs of the standards are
subject 1o attack by salt used for snow clearance during
the winter. The specification of galvanizing plus calcium
plumbate peuming was chosen 10 avod the rapid detetiota-
tion of the base of the standards that was previously
crpenenced. In 1963, after Over two yoars sctvice, the paint.
work a5 a whole was teported to be in good condition, with
no fadure of adhesion 10 the galvanizcd surlace.
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Lead in modern
architecture

- a0l view 0Of part of the City of London shown n
1 aetves 10 ‘Nustrate the important role played by
S shect in budding, loday as « tre past The dome of
St Paut's, noa about 250 yrars ofd with most ol the oniginal
wad covcnng stdhintact, will be readily tecogmscd.

{2 the 10wt pacl 0f the piciute <an be seen the iIMptessive
= & headguartens of ‘The Tires’ acaspaper al Prating
House Square, Ihe S INsthas bee a the home of the paper
>aCe 1y loundat-on in 1JRS VWhen the photoglaph was
taren, all the rebulding work had not reached the final
$14gc, bul the main few buldings are scen complete with
150 Icad € oerted priched roots Here, wn contrast 1o the
sirong'y moulded archiectuce of the S Paul's dome, the
120! hat the mote simple and shaipet hines ot cantemporacy
drs.ga, 10 which the use of lead covenirg s Clearty adapt-
stie Wéhist lead shrel o3 not 30 w dely used tor toof
€2.¢r gy 1093y A4 0 the past o 23! hay Ao peet a5 an
Cottasding toot lor cutstanc:rg band.ngs. It will gue &
w7y iong ide moth Litle 0 ro mant (€, xRN vory
203 d positons, 2nd Aith build Aps byt 1e 1851 the beat
v Lty 10 be the Cheapestn the lorg tun

A Ltw fium the a1 fig 2on eGPy may 10 ee Al g
1=3e the whole ol another on o madors bead rool,
Attt toacr bk eI Bhe Contte A group €f large
ST e Ludd 2gs standing o0 Thames v-de South Bant e
LmEC Lalagen Waliel ard Weum
Tt A0 H L by tdng tals orTy altile ghoet
“ar of St Pauls ard the raet s cartan’y noa ey,
et praton Wt a ot aia ot 1181 GO the font
Rt At 23, ard wth g
Tt AT 1R 20 Al Ty e ettt oy figew 1rg
FEN .
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Tros oy 1S Katt acre Dot ~sen Fig
@ taw headguarter, otd ¢ evonal 6™ Yot

rop6ier dotce of the Poct of Landan Autncety 1t s
rounded by cacetio nlosanpies of 1971 century inzigstegt
Clertute and WAy been @ s grod 13 coatorm Lt aa

w87 SPELa e Al the Afchgude s a0 1t wde

- 1 ot arebtecty Andica Rontan & AssoCitles hag
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aiorngt it s ngtetthe tenadin
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whapartmentthaly suge -
‘prsed 0n dhe paain flat rwot Fip % goves.a generai
a0 e apartaiend and shades the scope of the frsdwork
s e fevotiag tor tasciss 40t tee tank Fouse. As can be
« o brom the lose up. Fig € e Jeadaork has Cican,
sr et 1o which the voit <ol welted joints add visual
eest Ledad shoet despite s comtipacatooly loa mecham

ttreaQth, can be appled to o

Crces Wil watilactonly, by procding Lengs af the aght
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Lead/asbestos anti-vibration pads ;
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For many ycsafs pads compising icad sheet and com-
pacted fibrous materal have been successfully used as
anti-uibration mountiags, both in Europe and the USA.
The pads are made in vanous forms, butl they consist
Dasically of layers of lead sheet and layers of asbestos or
wood fibre board Shown above 1t 8 cut sectionof atyp.cal
paddevelopedinihe USA ttsthicknessistjin. andthe outer
fayer of lead shert about § ea, thick, encloses two fayery of
asbestos board separated by a steel sheet stiflener.

T seems that such pads wete fust used in buldding neary
50 years ago mhen, on the recommendation of the Nea
York Centrat Radroad, they were instalied to isofate build-
ngs on Park Avenue from the vibrations caused by the
passage of trains oo the ac0ining ay Siace then the
use of the pads has become an acCepted method of re-
ducing the transm:ss.on of vibrations trom rail and road
traffic mnto buddings, and among wmportant buddings
recently «3s0lated (A this w4y are the new Ur.on Carbide and
Pan-Am buiid.ngs. both in New York.

Atter thesr introductian 131 7 uctural (3073t 00 i budd.ags,
he pady wore Subseguenty appled in tne USA as meunt.
Qs 10¢ heavy Machineey o aell-bnoar csample being the
neaspaper presses of the New Yors Hema'd Tobune The
furopean use ol the pads F3s in fact, uet! Quite recently
been confined 10 the erg.meeting insustry Machines
mountcd on the pads (usua'ly the leas fbreboard type)
are qu.te common «n France and the UK, ahere they have
bern midoigused uneardres hammers a~2 lorges and a’so

wder machanary 1hal 1y past.Cularly 369 . {0 mibration
Tre efmcacy of icad 24bestes pads Das = Uy been grmon.
alet Ovet IDE (a3 50 yoaty 1n 3 wide range of practcat
atory. On'y 1n tecery years, Poaever. has there
been A systematic 2%tempt 12 Medsure the charaCtecntics
of the pads yndr’ (37)ing ‘cads and O.er 2 ade rarge of
trequencies. Thay mosk 8 e NG Carniez out by the Irter-
aatonal Lead Zinc Resesrch Organisaton, Special fe'd
fexts haer boen carred out +» CONUNCOn wth the labora-
tory insestigaton, arg 0 eddition the performance of
Pads in sayeral well knoar applications hasy been ¢losely
studied and, where possib's Medsutements of the degree
of 1soiation achicimd have tcen made

1t has been shoan that as the beanng icad 18 increased
110m 200 p 8.1, 10 #L0Ut 1,000 p 31, the pertormance of the
pads 13 improsed and they become «®cctine al iower
frequencies. At prrsent the theory of the behaviour of the
fads ‘s stll not W'y uaderstood, but t~e s1a9c has beea
reached whete Operat.ng conditions a1 be fcasonably
well defincd—particulacty i burlding applications 1t s
tniefesting o note that (volahon valuts predicted from
theotetical considerationy r:.-«- inyarably proved 10 be
fowes than those actvally acnieved in practce. Resulty for
140 particular bulding instattations are descnibed below.
The Phdharmonic Hall «n the new Lincotn Centre for the
Pertorming Ants in New Yord 18 built 0.er a subway rad-
tcad, and lcad asbeilos pads were instalicd under the
buiding columns 10 ssolate <t from the  rations Caused
by the traffic. Stacks of pady making a totel thickness of
310 were placed undes the columns Acarest 1o the ratway
but the thickness was reduced 107 columns further anay
From a wide range of measutements carred out on site
the consultants conceined have assigned a value of
10-15 d8 for the low frequercy vibration reduction. Siace
low frequency vibeaton i an fact most Lvely 1o cause
annoyance, this 15 a ceryp sa2.41ac10ry (esoit and a marked
improvement on the eshimate ol pad pedormance that
would have been made from the catly tesearch tesulls,
The second apphcaton concetns the Queen tlrabeth
Holetin A7 )atrcal The hotel tuilding s imnvediately-adpa-

| VRNV CHE I SIIVL - PELIVSW . PRY 'S, JJrge IWIOR7 TR 7S RT X

-

R

cent tg the Dorchester Boulevard Bridge, both structures
being located directly sbove a farge array of tracks of the
Centrat Station of Canadian National Raidways. Since the
columns of the hotet are isolated and those of the bridge
are not, the a1tuation «s very surtable for a direct comparison
between an 1solated and uaisolated structure.
Measurements were taken simultancously at the same
levels in columns side by side, when trains were travelhng
on the tracks 4t distances from the columas of 17 to 220 ft.
Based on these measurements The consuftants calculated
that an average reduction of 8 d8 had been achieved aver
the tow frequency range (20-300 ¢.p.4.) of vibration—again
4 betler resulf than was eapected More accurate prediction
of pad behasiours should utumately be possible,

tn Europe, developments have taken place along somewhat
Cfletent tines, because the use of the psds has uatd
tecently been confined 1o machinery mountings. The
trad wood (iLre board pad has Leen the type us2d for this
pvrpose, tithet 10 ssolate the machine from general vibre-
Lon, 07 1o prevent vidration from the machine beng tcans-
m.ted theough The shop Noor 1o other equipment.
Mcasurements made i 19395 at the Geneve Schoot of
Horology ndicated that the pads bebaved as ‘elastc’
matenaly underioads betaven 15 p sy and 215 p.s.i. Based
©01 this funding, nearly all pad instatiations have been de-
s:gned 1o ensute thal the tutal of static plus dynamic
16a3:ng docy net caceed 200 ¢ 0. To rrotate forges, this
©'en means that the pad area 13 Calculated 0n a statec
foaging of less than 20 ps ¢, guing a capacry of up to
W3 p sy for the dyramc 1vading wthout escecding the
lastic homat”,

Ob.rousty, such a high dynam 10adi0g 13 possible with a
torge, butl there areo many machine applicstions where the
dynam« toad'ng 13 unidely 10 be 30 Much 1n cecess of the
sah¢ toad. 1a spite of this, the L.miting of statc loading to
such fom “gurrs has become vrtually standard practice
on the UK lor machine mountings.

10 1962 a sanicy of tests was caenied out by the Lille Institute
of Fluid Mechancs on the eflectiveness of pad 11olation
undet the concrete toundation block of a grinding machine.
in these tests, pads Tan thich were nstalicd over & suffi-
ceently tacge area to reduce the static loading to 14-2p s.i.
Weasurements of wbralion ampldude were taken in three
direchions, at nght angles on the concrete block, and in the
same dicclions nedrby on the shop floor. Transmission
tactors of 0-065. 0-17 and ™14 were oblained which can be
cipressed appronimately as ssolations of 24, 15 and 17 ¢B.
Qther measutements carnied oul under varping conditions
emphasized the wmital importance of ensunng that there
no posuibility of Ludging or short Citcuiing which can
minimaze the value of the pads, Tests on other machine
tools ptanncd 1n the UK will, it is hoped, yieid (urther
relable design data,

Taten tagether the Amencan and Turopean test results
1ndicate that eflective 1solalion can be achieved at ‘high® or
‘law’ l0ads; the relatively poor performance obtawncd at
intermediate loads being associated with the natural
frequency of the pads. Low loads are not practicadle,
howcvee, as far as budding applications are concedned, and
snthe Montceatapphication descuibed, for esample, speciaity
dusigned column bases wese required to kecp the loading
dann to the 900 p.3.(. 1ange.

For building appiications of the pads in the UK, the Amcri-
can practice 0f using the high toadings 1s being loNowed.
Evamples are, thetebuilding work at Sloane Square Station,
London, and a1 New Strcet Station in Bumingham, which
are pethaps the loterunncts of 8 more estensive luture use
of the pads for this purpose «n the UK.
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