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This discussion 43 concerned with barriers to shut et or reduce the
sion of airborne sound. Collateral problems not covered bare involve the
of impact or structural borne noise and the abso of sound within a rooa by
. reducing the reflection of sound waves through the use of porous acoustical me~

The capacity of a barrier to block sound is axpressed in decibels sard 1s known
3 8 its tranaxzission loss or TL. The figure as comonly stated represents the arithe
e netical average of the sound reduction in decibels at

each
j cles from 125 to 4000 cycles per second, The tranmxissicn loss of a barrier remsins
ccastant regardless of the magnitude or volume of the sourd,

i The souri! we hesr 1s 8 coposits of many sourds of different wave lengths or
frequencies, The sound epectrua is also Lzportant to consider, for the ear is

more sensitive to high frequency sound in the spesch runge than tg low frequency
sourd, and forturately frequency sournd is sasier to shut out than low fre-
} Quency sound, Acco , vhen hxging the performsnce of a barrier, it is pre-

ferable to examine the plotted curve of the TL for the various frequencies tested,

To determine the desired or required capecity or TL of a barrier, one must
consider the magnitude of the offending noise, the background noise normally found
in the receiving roon and the degree of quiet desired by the cccupant, It 4s
obrious that barrier requirenents can vary over s broad range of oanditions,
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Lot ue acoept for the time bedng that a barrier such a2 a mall or partition dn &
i ° typicsl office without air conditioming and where reasonable quiet is desired,
should usually have a xinimm sversge tranmisgion loss of forty decibels and thet
ummmmowwnqorlmum-mmmmm
t0 eet this requiremsnt, often by a considersble margin,

From the beginning it was apparent that lesd has all the desired propertise

for sn scoustical barrier, namely high density, limpness, good damping capecity,
good workability, ready savailadility and resscnable cost at lesst in terms of its

] oonventional uses. It was soon evident, however, thst ooncrete, gypeum block and
board, dry sand, steel sheet and other msterials also poesess relatively high density,
are lower in cost per pound, are svallabls around the comnsr instead of miles sy,
and are familiar to most creftmmen. Purther, these odmxon materials in the building
industry move in large quartities and at low profit margins and, if properly in-
stalled, can provide sstisfactory scoustical barriers, Ths specialty items in this
f£1sl4, however, sre ancther matter. They occamand more attractive margins by virtue
of better appsarsnce, grester convenience or ocmfort, new or uusual phyeical
properties, lower labor costs, portability, or any one of s mumber of othar advantages
which the buying public is wdlling to pay for. Specialty applications in xy Judge-
E merl are where lead must be made to fit, The mere addition of lead to conventiomal
wlls in most cases does nOt improve the barrier propertiss sufficiently to Justify
the cost., A prefabricated panel, however, designed for the incorporstion of leed,
can I believe, qualify as s speclalty material with sttractive propertiss,

ﬂ The sdvantages listed for conventionsal materials, though formidable, are not
insurmountable, Pirst, lesd can provids more mass in a given space than eny oon-
. ventional material and mass 1s an essentisl quality of a good acoustical berrier,
Second, lead whan properly spplied has a better natural damping capacity per wnit
of weight than most other materials. 7Third, the stiffnees of any material incresses
by the cube of its thickness with a result that its darrier properiies are partially
offset by its stiffnsss through the mechanism which the experts call the coincidence
1 effect where the material will readily transcit sound. In cootrust, leed as s
material can be incressed in thickness frum 0.010 inch to 1,0 inche without in-
1 ewrring coincidence effect in the range of sound with which we are concerned., Pourth
and finally, in combination with other materials — and this is fast becaming an age
} of composite materials — lead can frequectly provide s better barrier st a lower
total weight per square foot than other materials.

It is now pertinent to inquire as to whether there is need for
improved sound barriers and, if so, vhether this market 1s likely to Le an enturing
ane,.

Bailding oonstruction techniques and tenant requirements have undergone sams
drestic changes in recent ywars and the massive structures of a gensration age have
given wy to the glass and curtain wll closures, non-loadbearing interior walls,
and hurg ceilings., The extrsordinary product development work and merchandising
efforts of the aluximm, stsinless stesl, glass, plastic, air conditioning and in~
sulation industries to nsxe only the lsaders, have brought sbout changes in home,
office, store, apartment and motel ccnstruction and have provided a complets new
look to our living and woridng areas. This lighter oconstruction has also brought
acoustical problems and the public clamor for the relief is now broadly scknowledged,

When the public press covers prominently the plight of a Brooklyn resident whe
at two in the moming called through the apartzent wall to his neighdor dowan the hall
i to please put on his pajamas and go to bed s0 the rest of the building could get scme
: elesp, 1t would appsar that the market for good acoustical barriers is both of oone

sidendle importance and magnitude, If this doemn't ocmvincs you, then the fact thad
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the cocwpant of snothor apertmant further down the hall contributed an sudible "emen®
to the first complaint, should do o,

Thers 4s little doubt that poise or objecticmable sound 4s s problem of in-

creasing imporiance in this day and ags, Individuals are aware of it shen they are
s annoyed or are unsble to work or aleep, Llandlords are sware of it when

tenant camplaints necessitats expmnsive remecdial scoustical sork, tecants move out
or space does not rent because of 1t, Industry s awsre.of it shen peopls refuse
to work in noisy areas or production slips or socidents occur Secause of it, or
cccpensation oourts grant generous awsrds for hearing impairsent cases
dating back for several ysars. Thus there 1s in fact & baxi¢ Inman need for the
comtrol of noise,

We have gpprosched the problem of incorporating leed in sound barriers in
several ways: first, by testing the sddition of lsad to conventional materials and
conventional types of construction under the ILZRO program; second, by icvestigating
in the field noise problexs referred to LIA as a result of their publicity; third,
through cooperstive installations mede by LIA using information gained from the ILZRO
work and experimental application techniques; fourth, by direct solicitation of large
potential users for introductory installations; and finally, by setting wp our own
facilitiss 1o test and rank leasd bearing panels of ocur o design and those of
fabricators interested 4in this field,

Under the TILZRO program & mmber of panels ware oconstructed and tested by River-
bank Acoustical laborstory. These employsd, in various ways, lead sheets in the
available weights from 2) to 8 1bs. per square foot. In this work it wss descostrated

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

ard panels, It also became evident that the applicstion of heavy sheets of lesd to
conventional walls would incresse the cost msterislly. It was clear that the market
ws not likely to accept such costs and that a new spproach wvas required,

During this period the BHAS people in Australis were perfecting & low cost
continuous casting process to produce light gauge sheet lead under an IIZRD progres
and were testing saze in e variety of aprlications, Evidence began to accumilats to
indicate that two light gauge sheets might be prefersble 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 atteched, which in tum pointed to the
use of thinner panel skins, that the use of viscoelastic adhesive was prefersble to
a rigid adhesive in preserving limpness, that the use of fiber glsss of mineral wal
with the lead would be benelicial, that the double wvall penels gave better results
than s0lid panels and finally that there must de other untried designs for the in-
corporstion of lesd which might provide further isprovement within ocaxpetitive limite,

Also during this period the LIA were investigsting various noise problams in the
field from power transformers, plastic shredders, cable nachines, ticket printars,
aircraft and office machine shielding, polygreph and motor test rooms, and high
presure gas reducing stations. Severul successful cooperative remedial installaticos
have been made, the results of which have been nade, the results of which have beem
publicised, They typify the specialty spplications referred to esrlier,

A direct approach was made by Asarco to the Tishman Research Corporation for use
‘ of light gauge lesd shest as an overlay for acoustical tiles Ain hung ceilings and as
an over the partition plemmm barrier for partitions which terminate st the hung
celling ir buildings cwned or opersted by the pareat Tiahman Rsalty Corporstion, A

test was run on & one-pound lead sheet plemm barrier between two offices in the
666 5th Avenue bullding, The satisfectory performance shown in the scoompanying
graphs (Fig. 1 to 4) resulted in suthorisation for ths use of lead &8 an alternate
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material for this applicstion ia that company's Getevay Center Building now under
oconstruction in Chicago. The E. P. Hauserman Coampany which holds the contrest for
partition work 4n that bullding has currently made an initial installstion of 6000
square feet of one-pound sheet lead barrier in the new Chexical Bank Building at
277 Park Avenue in New York City. Seversl other introductory installstions in
othsr major new buildings are perding,

In this application lead as a material is more expensive than gypeum board but
is easier to cut, fit and dnstall, thus providing a more effective barrier. In
coparison with an aluxinum foil-asbestos papsr-fiberglass berrier, one-pound lead
shest 18 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 tanght how to apply it
properly and this will require constant follow-up to get it established. 4

The partition industry {s varicusly sstimated to be a $100,000,000 businses,
At $10 per lineal foot, there would be 10,000,000 1ineal fest armmally. With, ay,
10% of the partitions requiring plecum barriers, this would represent 1,000,000 feet
of lead shest 2-3 feet wide or 1000-1500 toas arxmally. The partition market would
obviously be even more attractive if low cost, effective panels can be designed,

With this objective in zind, we have installed in our laboratory at South
Flainfield, New Jersey a sound test facility to perxit us to make noise reductisn
determinstions on standard 4' x 8' panels or walls up o 9 fest wide by 8 feet high
if desired. We are interested only in ranking various materials and panels by
performance and cost, lle are not in competition with commercial scoustical
laborstories.

The facility consists of s sourcs room 9' wide by 8'4" high by 12'6* long, in-
side dinensions, and a receiving room 9' by 8'4 by 15', 1solated from each other
by a §" saw cut through the floor and sixilar gaps in the ceiling and sids walls
which have been stuffed and caulked, comstructed of 8" sclid concrete block except
for the common dividing test wall which is mede up of two sets of panels comprising
8 pound sheet lead on 2" x 3° wood fremes backed with fiberglass and placed beck to
back with 4 inch of free air space to provide a 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 commercially available steel partition systes, embod-
ying the normal posts, joints and fittings, was installed in our test wall by the
vendor. Our test results in the as-installed condition fall alightly below the
manufacturer's published TL data btat, after carefully plugging all leaks, our test
results campare closely with his and at several points exceed them, The next move
is to endesvor to affect an improvement through the application of leed to his
axisting design or to modify it 80 as to perxit an irprovement to de obtainad,

In the sane vein we have endeavored to build p lisp panal cores using one
pound sheet lead as ¢ basis for improved penel design. The results are certainly
not conclusive but, by the same toksn, they are encoursging.

Por axazmple, in Figure 5 we have plotted the nolse reduction values® in
decidels for a single sheet of one pound lsad and then for two limp sheets wWith
varying space between ther, The curve for cne pound lead is a typical coe and
approximates the theoretical mass law curve, %The addition of s second sheet with
an air space of 1 5/8" shows marked improvemant, Increasing the air space to 3 §*
gives further attractive improvemsnt, Five inches of air space, however, sdds
little except at low frequancies and is hardly worth the spece 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 Lmprovesent here is intriguing, A thin harddoard
od to the source room side in simulation of pansl construction adds several
+ Another skin of hardboard on the receiving room side unfortunately oould
not be placed emugly agsinst the lead core sheet so in this case the additional air
space has oontributed more irprovement than the skin., Bear in mind that this
wss put together 4n situ and does not represernt the equivalaat of a pre~

It presents anly an attractive objective of clothing an effective
oore ssssmbly with a frane and skins in such s marmer as 10 maintain its barrier
to provide an attractive and dursble panel at low oost wiich can
be saxily installed by anyons, 1 regret to advise that we do not yet have the
answer to this phase of the problem,

7m;wummmz-ormmuum3}'mw
$* plywood instead of 1/8° hardboard. These curves seem to indicste that
tle i3 gained by increasing the panel thicimess and perhaps the plywood stiffnees
is reducing the barrisr capecity st low frequenciss,

Perhaps it 15 umdse to axhibit such curves before obtaining a finished pro-
duct with docunented substantiating field performance data, I prefar, however, to
take the ganble for 4if we can retain a major portion of this barrier capecity in s
prefabricated panal, then we shall have something sttrsctive to offer to a market
of considersble magnitude,

We invite you to join us in this effort — that is, if you are stroang of bheart
and yourg in spirit.

*5R values deterxined in any given test facility are
another and approximste TL values, tut they must be
charecteristics of the receiving room to be classed
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