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LEAD INDUSTRIES ASSOCIATION, INC.

293 MADISON AVENUE

. MEW YORX, WM. ¥, 10017

My sxperisnce in this fiald has dewn oorparstively short and to date s of
nmbnnnmrmnmmmuxw':uum:uummmmu
the horison, I wouldn't be here, I hasten to add, however, that under no eirous-
stances do I wish to pose as an expert in the fiald., Accordingly, you may regard
this talk as & bit of whistling ip the dark to keep xy coursge up, but my cbjective
is really to plant & pine cone in the industry's cushion of complacency in ite chair
of product development,

Our industry has invested a falr amount of money in proding the accustical
fiald and the inescapabls conclusion I drew from this work is that lead must be
designed or enginesred for the job or it will pot sell, If this
careful control of costs, I am oonfident that s substantial market for leed can
be developed,

E

of irpact or structural borne noise and the absorption of sound within a room by
reducing the reflsction of sound waves through the use of porous acoustical me~
terials,

The capacity of a barrier to block sound is axpressed in decibels snd 1s knowm
s its tranaxiseion loss or TL, The figure as commonly stated represents the arithe
-LiulannporthooandmmiouMGnibmau&ofdmmm
cles from 125 to 4000 cycles per sacond, The tranmmissiocn loss of a barTisr remsins
occnstant regardless of the magnitude or volume of the sourd,

The souwri! we hear is 8 ccrposits of many sourds of differect wave lengths or
frequencies, The sourd epectrum $» also Lzportant to consider, for the ear is
more sensitive to high frequency sound in the spesch renge than tg low frequency
sound, and fortunately tmummmhmiu'to-hutmwmlwm-
quency eound, Acco , when fudging the performance of a barrier, it is pre-
tmn-wmmmztumotmutormmmmm

To determine the desired or required capacity or TL of a barrier, cne must
econsider the magnitude of the offending noise, the background noise normally fourd
in the receiving rocm and the degree of quiet desired by the occupsut, It 4s
obrious that barrier requirenents can vary over a broad range of oanditions,
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Lot ne acoept for the time Leing that a barrier sich a» a vall or partition én s
typicsl office without air conditioning and shers reasonable quiet is desired,
should usually have a xinimum sversge transission loss of forty decibels and that
ummmwomwnqor'mummmmmw
t0 neet this requirement, oftea by a oonsidsrsble margin,

From the begirmning 4t was apparent that leed has all the desired propertise
for an scourtical barrier, namely high density, limpness, good damping capecity,
good workability, ready svailadility and resscnable cost at lesst in terms of its
oconventional uses, It wes soon evident, however, that ooncrete, gypewm block and
board, dry sand, steel sheet and other materials also possess relatively high density,
are lower in cost per pound, are available around the cornsr instead of miles nwmy,
and are familiar to most craftsmen. Purther, these ocwxon materials in the building
industry move in large quartities and at low profit margins and, if properly in-
stalled, can provide sstisfactory sooustical barriers. The specialty items in this
f£isld4, however, sre another matter. They cammand more sttractive margins by virtue
of better appearsnce, greater convenience or comfort, new or unusual
propertiss, lower labor costs, portability, or any one of s mmbder of othar advantages
which the buying public is willing to pay for. Specialty applications in xy Judge-
aerl are where lead must be made to fit, The mere addition of lead to ccnventiomal
wlls in most cases does nOt improve the barrier properties sufficiently to Justify
the cost, A prefabricated panel, howsver, designed for the incorporstion of leed,
can, 1 believe, qualify as s specialty material with sttractive propertiss,

The advantages listed for conventional materials, though formidable, are not
insurmountable, Pirst, lead can provide more mass in a given space than any oon-
ventional material and mass 1s an essentisl quality of a good soocustical berrier,
Second, lead whan properly spplied has & better naturel dasping capacity per unit
of weight than most other msterials. Third, the stiffnees of any msterial incresses
by the cube of its thickness with s result that its barrier properiies are partially
offset by its stiffness through the mechanism which the experts call the coincidence
effect where the material will readily transcit sound. In cootrast, leed as &
material can be increased in thickness from 0.010 inch to 1,0 inche without in-
ewrring coincidence effect in the range of sound with which we are concerned, Pourth
and finslly, in ocomdination with other materials — and this is fast beoaming an age
of composite materials ~ lead can frequently provide g better barrier st a lower
total weight per square foot than other materials.

It 18 now pertinent to inquire as to whether there is an actual basic need
isproved sound barrisrs and, if so, whether this market is likely to be an
ans,.

g
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oonstruction techniques and tsnant requirements have undergone some
drestic changes in recent yvars and the messive structures of s gensration ago have
given wmy to the glass and curtain wll closures, non-loadbearing interior walls,
and g ceilings, The extraordinary product development work and merchandising
efforts of the aluximm, stsinless stesl, glass, plastic, air conditioning and i~
sulation industries to naxe only the lsaders, have brought sbout changes in home,
office, store, apartment and motel construction and have provided a complete new
look to our living and working areas. This lightar construction has also brought
acoustical problams and the public clamor for the relief is now broadly acknowledged,

When the public press covers prominently the plight of a Brooklyn resident
at two in the moming called through the apartsent wall to his neighbor down the hall
to please prt on his pajamas and go to bed 0 the rest of the building oould get scme
6leep, it would appear that the market for good acoustical barriers is both of con~
siderchle importance and magnitude, If this doemn't convince you, then the fact thad
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the cocwpant of snothor apartaent further down the hall contributed an sudidle “emen®
to the first complaint, should do #o,

Thers 1is little doubt that poise or objectionable sound §is s prodlem of in-
creasing isportance in this day and ags, Individuals are aware of it shen they are
disturbed, annoyed or are unsble to work or sleep, landlords are aware of it vhem
tenant oomplaints necessitats expensive remedial scoustical work, tecants move out
or space does not rent because of it, Industry is swere.of it shen pecple refuse
to work in noisy areas or production slips or sccidents ocour Secauss of it, or
cccpensation oourts grant generous amsrds for hearing impairment cases frequently
dating back for several ysars. Thus there is in fact & basic Inman need for the
control of noise,

We have epprosched the problmm of incorporating lsed in sound barriers in
several ways: first, by testing the sddition of lead to conventional materials and
conventional types of construction under the IIZRD progran; second, by investigsting
in the fiald noiss problems referred to LIA as a result of their publicity; thind,
through cooperstive installations mede by LIA using information gained from the ILZRO
work and experimental application techniques; fourth, by direct solicitatiocn of large
potential users for introductory instsllations; and finally, by setting up our own
facilities to test and rank lead bearing panels of our o design and those of
fabricators interested in this fiald,

Under the TIZRO prograa & mmber of panels were constructed and tested ty River-
bank Acoustical Laborstory. These employsd, in various ways, lsad sheets in the
available weights from 2 to 8 1bs. per square foot. In this work it was demcastrated

. that the use of leed could improvs the sound barrier properties of many types of wlls

and panels, It alsoc became evident that the application of heavy sheets of lesd to
conventional walls would increase the cost msterially. It was clear that the market
was not likely to accept such costs and that a new spproach vas required,

During this period the HHAS people in Australis were perfecting s low cost
continuous casting process to produce light gauge sheet lead under an IIZRD program
and were testing saze in a varisty of sprlications. Evidence began to sccumilats to
indicate that two light gauge sheets might be preferable to one of equal total weight,
that to be most effective lead should represent s major proportion of the total
weight of the panel surface to which it was attached, which in turn pointed to the
use of thinner panel skins, that the use of viscoelastic adhesive wss prefersble to
a rigid adhesive in preserving limpness, that the use of fiber glass of mineral woal
with the lead would be benelicial, that the double wvall panels gave better results
than sclid panels and finally that there must be other untried designs for the in-
corporation of leed which might provide further isprovement within oaxpetitive limits,

Also during this period the LIA were investigeting various noise problams 4in the
field from power transformers, plastic shredders, cable mschines, ticket printars,
aircraft and office machine shielding, polygreph and motor test rooms, ard high
presure gas reducing stations, Several successful cooperative remedial installaticvs
have been made, the results of which have been made, the results of shich bhave been
publicised. They typify the specialty applications referred to esrlier,

A direct approach was made by Asaroco to the Tishman Research Corporation for use

‘ of light gauge lead shest as an overlay for acoustical tiles in hung oceilings and as

an over the partition plemm barrier for partitions which terminste st the hung
ceiling ir buildings ovned or opersted by the parent Tishman Rsalty Corporstion, A
test was run on & one-pound lead sheet plemuam barrisr between two offices in the
666 5th Avenue building, The satisfectory performance shown in the ac

graphs (Fig. 1 to 4) resulted in authorisation for ths use of lead as an altemnate
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material for this application ia that oompany's Getemay Center Building now under
oconstruciion in Chicago., Ths E. P. Hauserman Company which holds the contract for
partition work in that building has currently made an initial installation of 6000
square feet of one~pound sheet lead barrier in the new Chemical Bank Building at
277 Park Avenue in New York City. Seversl other introductory installstions in
othsr major new bulldings are pending,

In this application lead as & material is more expensive thin gypmm board but
is sasier to ocut, fit and install, thus providing a more effective barrier. 1In
ooccparison with an aluminum foil-asbestos paper-fiberglass berrier, cne-pound lesd
sheet 15 easier to fit and is half the cost per square foot, This merket will mot
Just drop in our lap. Architects and applicators must be taught how to apply it
properly and this will require constant followup to get it established.

The partition industry is variously sstimated to be a $100,000,000 business,
At $10 per lineal foot, there would be 10,000,000 lineal feet armually, With, way,
10 of the partitions requiring plem barriers, this would represent 1,000,000 feet
of lead shest 2-3 feet wide or 1000-1500 tons anmually. Ths partition market would
obviously be even more attractive if low cost, effective panels can be designed. i

With this objective in mind, we have installed in our laboratory at South
Flainfield, New Jersey a sound test facility to permit us to make noise reductisn
deterxinations on standard 4' x 8' panels or walls wp to 9 fest wide
if desired, We are interested only in ranking various materials and panels by
performance and cost, /e are not in competition with comsercial acoustical
laborstories.

.
T
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The facility consists of g sourcs room 9' wide by 8'L” high by 126" long, in-
side dinensions, and a receiving room 9' by 8'4 by 15', 1sclated from each other
by a §" saw cut through the floor and mimilar gaps in the ceiling and sids walls
which have been stuffed and caulked, comstructed of 8% »olid concrete block except
for the common dividing test wall which is mede up of two sets of panels comprising
8 pourd sheet lead on 27 x 3° wood fremes backed with fidberglass and placed back to
back with 4 inch of free air space to provide s test wall 8 inches thick with a
tranmiseion loss of 65 decidels. This was built, equipped, for less than $7500.

A L' x 8" section of a coammercially available steel partition system, embod-
7ing the norsal posts, joints and fittings, was installed in our test wall by the
vendor. Our test results in the as-installed condition fall slightly below the
manufacturer's published TL data but, after carefully plugging all leaks, our test
Tesults compare ctlosely with his and at several points exceed them, The next move
is to endesvor to affect an improvement through the application of lead to his
existing design or to modify it 80 as to permit an irprovement to de obtained,

In the sane vein we have endeavored to build tp lisp panel cores using one
pound sheet lead as ¢ basis for izxproved panel daesign. The results are certainly
not conclusive but, by the same token, they are encoursging.

For example, in Figure 5 we have plotted the nolse reduction values® in
decidels for a single sheet of one pound lead and then for two limp sheets with
varying space between ther, The curve for one pound lead is a typicel coe end
approximates the theoreticsl mass law curve, 7The sddition of a second sheet with
an air space of 1 5/8" shows marked improvemant. Increasing the air space to 3 §*
gives further attractive improvement, Five inches of air space, however, sdds
1little axcept at low frequencies and is hardly worth the space required,
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Pigure 6 shows two shests of lead 1 5/8" gpart and the effect of adding 2* of
to the air space, The Lwprovement here $s intriguing, A thin bardbosrd
skin added to the source room side {n similation of pansl construction adds several
decidels, Another siin of hardboard on the receiving room side unfortunately oould
not be placed anugly agsinst the lead core sheet so in this case the additional air
dead space has oontribduted more improvament than the skin, Bear in mind that this
panel was put together 4in situ and does not represent the equivalsat of a pre~
fab It presents anly an attractive objective of clothing an effective
oorcuoublq\d a frsne and skins in such s marmer as to maintain its berrier
to provide an attractive and dursble panel at low oost which can
be sasily installed by anyone, 1 regret to advise that we do not yet have the
answer to this phase of the problmm,
showe

7 .wummmrormmumai'mw
$* plywood instead of 1/8° hardboard. These curves seem to indicate that
ttle i3 gained by increasing the panel thicimness and perhaps the plywood stiffness
is reducing the barrisr cepacity st low frequenciss,

Perhaps it is umdse to axhibit such curves before obtaining a finished pro-
duct with documented substantiating field performance data., I prefer, however, to
take the gaxble for if we can retain a major portion of this barrier capecity in s
prefabricated panal, then we shall have something attractive to offer to a market
of considersble magnitude,

We invite you to join us in this effort — that is, if you sre strong of beart
and yourg in spirit,

#XR values determined in any given test facility
ancther and approximste TL values, tut they must
charecteristics of the receiving room to be clas
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