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Sound Insulation of Wall and Floor Structures

Prepared by the Staff of the Sound Section®

The date obtained at the National Bureau of Standards on the sound tranamisslon of
door, wall, and floor construetions uen stmmarized,  Tha resulta in Roporl. BM817 (1630)
atl it4 twa Sunplemants (1040 and 1947) are inehuded, togatlor wiil Infor resuitn up o duren
1954, Tho geneenl prineiples of sound insulation sra discussed, and the factors governing the
tramamisaion of alrborne sod Impaet sonnd in structares sre examined.  ‘Tho importanee of
chooslug snitably qulet locations for bulldings 1n stressed, sud the hest use of the quictor roome
of n hailding (s urged.  "T'ho merits of suspended coilings, flonting floors, staggered stods, and
other typed of sound-insulnting construetion are discussed, ~ A brief description of the

maenduring taehninne is givan,

1. Introduction

In the design amd construction of office build-
ings, npartment buildings, nnd row houses, aa well
us delnehed singlefamily houses, attention has to
bo given lo sound insulaiion in Imrty walls,
partition walls, and exterior walls, - Prevention of
tho transmission of specch sounds originuiing
within the building is nocessary for privacy, - Qut-
sido noises linve grently incrensed during the post.
fow years in many laealitics bocnuse of heavier
vehicular traflie, including busses and teueks, In
addition, more clectrieal nud mechanical equip-
ment is being used, which increnses Lthe nmount of
noise produced within tho building, There is &
continuing need for pood sound insulation in
structures,

- Lightweight constritetion has been used to an
ineroasing extent in recent years, The measurs-
ments given in this Report show that, genevally
gponking, moro sound is trensmiltod  through
lightweight stroctures, By enveful design in such
cnses, however, good sound insulation can he
achioved, although it is more difficult to obtain
than in the case of a heavior (o, mnsonry)
construetion,

To aid in obtaining tho necessary data {or the
design of atructures that woulid have a satisfaetory
degroo of sound insulation, the National Burean
of Standards in 1022 eonstructed equipment by
means of which measturemaonts could be mude of
the sound insulation of different types of con-
structions, A largs number of different types of
pnrtitinns anl dloor streetures have heen tested,
These tests have been made on constructions

*Iha priginal ed(tlon af Repert 13 ATAYT, publisted u 103 and the el Sup-
Hemant, published [n 1040, wore preparm? by V. L, Chrisier, ‘I'he weond
applattient, piehbshed [n Y7, was frpsre hy A, Londig,  The prsent

Tupart wos prepured mudnly by 8, Edetman and 1. V. Waterhpose, wnd by

1. J, Tainbach, Jr,, whopnilertnok tho tetlous task af eliecking enrkler duin

am) assething the tnhglated material, '

ringing (ram lenvy mnsonry to gliss and thin
fiberboards, on customary types of wall and floor
structures, awd on modifications of the customury
types. A lsrge portion of this work has bean made
Eoss:h]u by the cooperation of manufncturers of

nilding materialz (110 61.* Thia report contnins
the results of mensurements of ol consiruciions
tested thal are likely to bo of intorest in any type
of building, .

The problem of sound nsulation is a very dif-
fieult ona, as there are many unknown faetors,
1 is often diflienlt to predicl whothor or not a
partition will be & good sound insulutor, and it is
generally impossible 1o prediet the numerical
value of the transmission lnss with any degree of
eerlainty.  As o result of the sound-transmission
mensurements that have been mude, it is possible
to maky o more intelligont estimate. (han horolo-
fore, Thers still remain, however, many elements
of uncertainty, DBelore presenting the numericnl
resulls of the measurements of various construc-
tions, the general principles of securivg quiet
buildings will be discussed,

2. Location of Building

When planning o building in which it is desired
to keop Lhe noise lovel as low as possible, one of the
first things that should be considered is loention,
The requircmonis of some buildings, such as hos-
pitals, schoolhonses, courthouses, ecte,, are such
that: they should not. ho loeatwl on streats where
the noise level is high unless extra preeaudions are
takon to insulate the building sgainst exterpal
noise, I it becomes necessary 1o locate such o
huilding on n noisy strecl, either the windows
should bo eliminated and artificial illumination
mmknu Dullsste: e Jitaeature peferences al the el of thls
lll‘ :ll"rl;nm publications nra sut af pring et may e pvallabdo for referooe 1150

I[Phuul' Jencling public, scientibe, eduentlonal, anld Gavernment depinaliary
rnries,



provided or deuble windows should he used and
precautions taken to eliminate any leakage of
sound around the windows, In cither case, me-
chanien] ventilution must be specified,

Whero a building is located close to railway lines,
subways, elevated railways, or streets where heavy
trucks are pussing, it is frequently necessary to
use speeinl chnu tions to praven! vibralions being
teansmittod through the foundation into tho strue-
ture, This i an important problem [7], but no
nttompt will be made to dizcuss it in this report,

3. Location of Rooms Within a Bullding

Many of the more difficult problems of sound
insulation can be aveided if earo is taken ag to the
location of rooms within a building. Tor instance,
in somo CGovernment buildings thero aro ono or
two courtrooms or hoaring rooms where a low noisoe
love] is dosired and a Inrge number of other rooms
used for purposes where the noiso level is relutively
high, for example, rooms in which typewriters and
other office equipment ave to be used. Fre-
quently, s building of this type has an interior
court, Under these conditions, it might he pos-
siblo to locate the courtreom, honring rooms, und
private offices nreound the interior court, In the
past many buildings have been designed so that
tpoms facing on a court were the least desirable,
From the standpoint of sound insulation, however,
these rooms should be the most desivable, as it is
generally posaible to have the neise level in these
rooms much lower than in rooms facing on the
street, It must be emplinsized, however, that one
room located on such an interior eourt may destray
the quiet of afl other rooms loented on the court if
this room ia n source of noise,

Similar considerations apply Lo the location of
rooms within dwellings, and tho architect ean often
make n house more comfortable by suitublo loen-
tion of slesping quarters, for example, with respect
to the prevalenl sources of noise,

A typo of noise that is vory disturbing and often
difficult to eliminnto is that from machinery, Fre-
quently the mistalke is nade of locating machinery
on some of the upper floors and thon loeating
room directly below in which a Jow noise lovel js
desired, Tt s truo that it is geneeally possible to
placa such machinery on specially designed ma-
chine bases that will eliminnte most of the noiso
in the room helow, Fowever, if the loestions of
the two rooms were reversed Lthe problem would
ba much simpler,

4, Factors That Control the Transmis-
sion of Sound Through Walls and
Floors

Neiso mny be transmitted by the following
means:

1. As nirborne sound through openings, such as
open windows or doors, erncks around doom,
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windows, wuter pipes, conduits, or the duets of
ventiluting aystems, ote.

2, By vibration of tho structure,

3, As airborne sound through well stractures,

The mothod of preventing the transmissien of
sound by tho first means is quite ovident, but not
always ensy to cmry out. [However, cracks can
be radueed to a minimum, and whers & high de-
rroo of sound insulation is desired, windows should
w  eliminated © wherever possible.  Ventilating
duets preaont o serious problem, but by inserting
a properly designed acoustie filter in the duet,
most of the noise ean be eliminated.

Provention of sound transmisaion by the second
nmeans should by taken into consideration when
the huilding is designed. Some materials de not
transmit vibration as readily as others, and this
difference in the materinls ean pometimes be
used to advantage. Onoe of the most commen
methods is tho uso of & nonhomogeneous structure,
or when possible, tho complete separation of the
two parts of the structure. ‘This problom is
disenssed further in section 7

The wirborne sound transmission through walls
iy mors easily studicd in the laboratory than sound
transmiasion by the other mothods, To upder-
stand this action, let us consider some of the
fuctors that control tho transmission of sound
throngh o panel. Let us consider how sound
pesses through s sheot of window pglass, The
soand energy is Lransmitted to one side of the
glnss by nir,” Tho impact of the successive sound
wives upon the glass esuses it to bo seb in motion
like a diaphragm, and beeause of this motion,
encrgy (s transmitted to the air on the o[;posita
gids, Tho amount of encrgy transmitted through
tho glass dependa upon the amplitude of vibration
of the glass,  This in turn depends ]zriumri]y upon
four things—the initinl cnergy striking the glass,
the mass of tha gluss, the stitfness of the glass, and
the mothod by which the edges of tho glass are
hold, eapecinlly as it affects the damping of the
motions of the glass. When tho sound consisls.
primarily of a single frequency thero is a possibility
that the diaplirngin mpy Le in resonance with this
frequency, In this case a very large part of the
gound cnergy may be transmitted. Noermally
the resonanco frequency of any part of a building
ja mueh lowor than the froquencies of ordinary
sowtuls, and hence this condition is not gen-
orally of importance,

5. Homogeneous Walls

TProm work that has been done in the Inboru-
tory on homogoneous walls of various types, it
has heen determined that the weight of the wall
pur unit ares is the most important fuctor in de-
termining its sound insulation, Of secondury int-
portance are the nature of tho materinl and the
menner in which it is fastoned at the edges, There
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is a rather papuler misconception that fibarboan]
and sheet lead hnve specinl properties ws sound
insulators.  Actually, ilpnnl,v tha sound insulnting
properties of the materials by themsolves are con.
sidered, u sheet of steel is n slightly botter sound
insulator than n sheel of lew! or fiberbaard of the
sumo weight per squars foot beeausa of Lhe greater
stiffness of e steel, but the difference js not
usually groat enough to bo of practienl valuo, In
small pancls the manner of clamping the edges
i of importance, but for o Inree panel, the menner
in which the ailges aro held nm\ms hut litthe dif-
furence in ita value as n sound insulator,
However, attontion sheuld be ealled to the fnet
that the sornd-inanlntion factor (lranemission lous
in decibiels) for homogoneous walls i not directly
proportional to the weight per unit area, but in-
crenses less rapidly than this fneter, sotoally being
proportionul to tho logarithm of the weight por
unit area, This means thot a high degreo of
sound insulation esmmot he oblained in o homo-
encous wall unless the wall is nmndo exceedingly
1eavy,

6. Nonhomogeneocus Walls

It is found that the insulating value of n wall of
given weight cun bo increased counsiderably if the
wall is Lrokon up into twe or more layers, Tha
surface on which the sound strikes is sot in vili-
tion, but the onergy from this sarfuce” has to ho
transferred to tho next luyer and then to the other
side. By a Pmpcr combhination of materiala this
cnergy transfer may bo made quite small, and tha
smallor this teansfer, tho better the wall is ns o
sound inguintor, When o wall is (hus broken up
into Inyers, the preblem hecomes moro eompli-
eated, and it is mora diflicult to prediet what the
tranamission loss will he,

6.1, Lath and Plaster Walls

A wood-sbud partition, with cithor wend, metnl,
or gypsum lath, is an example of a conslruction
for which it is difficult to predict the trunsmission
joss, Many factors nifect the sound jnsulation of
such n structuve, With walls of ordinary stud
construction we havo two plastor disphragms
whick are on opposite gides of the partition and
have common supports, where thoy are nttached
to the studs. Sound enhergy ean then ho trans-
ferred by two different puths from ono side of the
partition to ‘the other, The encrgy of vibration
of the pluster on one sido can he transferred cither
to the atuds and then acroas Lo the pluster on the
other side by solid eonduetion, or it ean bo trans-
ferred to the air butween the two plaster surfueca
and then from the air Lo tho seeond plaster surineo,
By experiment, it has been shown, for usual plaster
construction on waood studs, that most of the
energy is teansferred through the studs and only
i very small propovtion through the air,  Keep-
ing this in mind, we may deaw & general coneli-

sion, Tha stiffor the stud, which is the commen
support for Lho two surfaces, the smaller the
amplitudo of vibestion, heneo, tho Datter the
sound insulation,

Another way Lo reduce sowd transmission is to
roduce the coupling between the wall covering nnd
the stad,  When gypsun lath was first introdueed
the usunl moethod ol1 attaching it 1o the stinds was
by nailing, This gave s rigid attachiment 1o the
studs, which was undesizablo from the standpoin
of sotund insulation. An improvement oceurs if the
gypsum Intl is attached 1o the stwds with ¢ spring
clip, which allows some relative movement he-
Lween the lath and the stud, Other methods of
accamplishiing Ui sune vewuli huve been trived; for
exnmple, nsing u large-hended nail driven between
the pieces of gypsum lath instend of through them,
Neither the tm‘i? nor the lip forms a rvigid fastening
hetweon tho gypsum Inth end stud,  Hencee, s, wall
construeted i this manner proved Lo bo a better
sound insulator than one with the gypsum lat)y
mailed in tho usnal manner,

As in ordinnry wood-stuld construction, most of
the sound is feansmitled  Lthrough tho sunt,
attempts have been made (o improve sueh y parts
tion by wsing soparate studding for the twa sides
This staggered-stud construction always showz
some improvement over o aingle stad, bub mi g=
mueh ns one might: oxpect, beeause considerahh
onergy s transmitted roughy tho common emitiees
tions ab the ceiling and floor,

Thore is o tnther general misconception that the
sound-insulation value of an ordinary plaster wall
can bo groatly increased by using somo kind of
{illing matorin] between the studs,  Although such
n Tilter 1s vsually advanlageous ns a heal insulator,
tho sning eannot ho said of it ns 0 serul insnlator.
In many cnges the cmpty sir spaco is acousticnlly
the hetter construetion, For lighter partitions o
fHler may bo of advantage, but even here much
dependa upon its nulues and properties, If the
filler packs down so that it becomes rether solid,
it will nct 08 a tio botween tho two surfaces and
frequently «do more harm than good, If it s a
mnterinl that is fairly clastie, so that it stays in
contaet with the surface lnyer of the partition and
oxerls somn pressuro, and if it Dins considerable
internal friction, it may materinlly damyp the
viliration of the partition surface and thos imyrove
the sound insulation of the partition.

6.2, Masonry Walls and Floors

For heavy huilding constraction, such as loml-
boaring walls, & double wall will increase the sound
insulation, but the fillers that have been tried seem
to ba of little value. Tlowever, with n masonry
wall sntisfaetory sound insulation ean ho obinined
in other ways, whicl-ofton give botter results than
n double wall,

In most cases it is customary to apply the plaster
directly {o the masonry, In this ease, Lhe wall
heeomes n solid unit, and its weight is the most
important fuctor, If only 3- or 4-in, tiles nvo used,

J



there is not sufficient weight to give satisfluctory
sound insulation in most enses. The problem then
is ono of atiaching the plaster surfaces to the
masonry coro 60 #8 to sccure as much sound
insulntion ns possible,

Ta find the effect, of keeping the plasier surface
as indopendent of the masonry as possible, wood
furring strips were tied to a 4-in, tila wall with
wites that had heen ombedded in the mortar joints,
Watorproofed paper was nailed to these furring
strips, nnd moial lnth and plaster were then applied
(fig. 1). The object of using paper wns to prevent
the [lllustm' from pushing throtigh the metal lath
and honding to the masonry core, 1 was found
that this typo of wall was slightly better than un
8-in, brick wall, although it weighed urproximuto!y
only eno-thivd ws muels,  The melhwd of aldaching
the furring strips is of minor imporiance, Ther
are several palonted methods of attaching frring
strips, but it is believed that for this Lype of wall
conatruction thore is little differenes in the sound-
insulation values of these systems as long a8 the
plaster surface is held away from the musonry, not
making direct contact al any peint,

It was slso found that the sound insulation of &
musonry floor conld bo greatly improved by wsing
u flonting flooring and o susponded eeiling (lig, 2),
The mothod of attaching the nailing strips is
prohably of secondary importance, as in the case
of furring strips altached to masonry walls, For
the suspended ceiling, rigid hangers should not ho
used.  Any flexible supports, such as springs or
wires, which do not give » rigid connection, should
he sntisfnetory,

/mnumu :I’umq) /»u:lln

T

L e ey e ]

4acear e

Fraune 1. Madenry wall with furred-ont plaater,
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Fiavne 2. Floaling floar and awapended eciling.

7. Impact Noises and Methods of
Isclating Them

Noises caused by impact, such ns walking or
the moving of furnilure, or by a direct transfer of
vibpalion from machines and musical instruments,
guch #g pinnos, radios, ete,, tre more difficult to
insulnle then airborna noise, These noises are
also more difficult to study in the lahoratory dus

4

in the limitation in size of test models, Tor
messuring the impact noise transmission Josa of
construetions, special maehines are usad to prailuca
a standard impact noise, The ono used at tho
Bureny is shown in figure 3. It consists of a sot
of five rods, which aro raised in succession by o
sol of cams, Onn rod i3 allowed to fnll every
sixth of n socond. On a wood floor it is quite
noigy—so iiteh so that it is eather diffieult (o hold
a conversation in the room, With a fleor built of
wood joista thera is some reduction of the noise
transmitted through the floor pancl, but the
transmitted noise is still  dosidedly annoying.
Some cantructors huild o [Honting {loor by lnying
a rough flooring upon the joists, upon this a layer
of fiberbound, umr upon the fiborboard o finish
fioor, which is nailed through the fiberboard 1o the
rough floor,  This form of construction wns
tested by the impact machineg to  determing
whether such o strueture was hettor, bul it wns
found that tho samo pereentage of sound cnergy
wis transmitbed (within experimental ervor) os
without tha layer of fihehourd,

In another experitient. & rough subflooring was
lnid, upon which was placed the fiberboard, On
the fiborboard were [nid mailing strips Lo which the
finish floor was nailed, Tt is believed that the
mothod of fastoning these nailing strips 8 not of
great importanes,  Tho strips can bo nailod ovory
3 or 4 fu or held in position by various arrange-
monts of stenps,  This same result ean be ae-
complished by the use of springs or small metal
cliairs containing felt.  Foy nirborne noises such
struetures aro quite satisfctory.  Undor waunl
conditions, n conversation enrvied on in an
ordinary tone of veico is not andible through them,
Fap impnet noises, howover, such structures aro
rathor disappainting. They are slightly better
than the usunl wood structure, but foolstaps ean
be ensily honrd throngh them,

Fraune i, Machine for predfueing impacl sounds,



Tho next atlempt to improve such structures
cansisted of soparating the eoiling and floor joists,
This gnve about the sune result ns the singlo sht
of joists and foating Hoor, although not quito as
satisfnctory, A loating floor was then added,
This combinntion gove the bost resulls that were
obtained with wood joiats,

Anothor tvypo of floor whielh wns atilied was
musonry. When impaets wera appliod directly
to the masonry floor, the neise in tho room helow
was practieally as loud as in tho room whera tha
muchine was loented, A floating lloor was then
bmile, resulting in decided improvernent, Finally,
1 suspended coiling was added and this gave tho
best result (lig, 2).

For impuet noises this construction wus not as
good aa for airborne noisos, but it was o decided
improvement avor musonry slub,  The noise from
the impuet machine was distinetly audible,. but
not loud enough to bo very noticonble if two
neoples wera Lelking in the room, The results in
this easo were more satisfuctory than for wood
joints,

In tho foregoing discussion only the difarenco
betwesn the noise lovels in the rooms above and
below the floor panal has Leen considered. By
chunging the Boor covering, the noise lavel in both
rooms muy be greatly reduced, although the ajr-
horna sound-transmission loss may not he changoed
mueh,

For noises thal originnte from impacta on the
flear, the floor covering nets somowhat in tho
nutire of n shock alsorber, Ifence, the softer
anel moro yielding the Aoor covering, the less tho
nmount of encrgy trunsforrad o the floor to he
radinted us noise, Yor instance, tho noise pro-
duced by walking on u floor coverod with rubber
ar cork tiles is somewhat less than that produeced
when walking on baroe concreto, and that produced
when walking on n heavy earpet is vory much
08/S,

The wmount of noise generatad also depends
upon the type of shject that strikes the flonr, As
two extromes, lob us considor the leathor heel of
a shoo with an iron clip on the botiom versus a
rubber hool, The impuet of these two kinds of
lieels on n cancroto floor will produce o noise level
hnving u differenco of several decibols, If the
floor covering consists of rubbor or cork tiles, the
differenco in the noise levels produced by thesoe
two types of heols is smaller, If wo vso o still
softer matorial for n floor covaring, siteh ns o henvy
enrpat, the differonce in the noise levels producod
by the two Lypes of heels bovomes negligible,
Considorable sound energy mny bo transmittod
through the legs of n pinte or eadie into tho fleor,
This eun he pirtly eliminated by putiing the logs
of tha pinno or radio in caster cups wl then
putting rubber hetweon the eastor cups and the
floor. ~ Vibrations from machinory that are car-
ried inte o building structure and cause noise
throughout the building muy bo lurgely eliminated
in a somewhat similar manner, In this cago o

resiliont mounting, having & considerablo amount
of internnl damping, is phieed betwean the ma-
chine and tho huilding steoeturoe,

8. Effect of Openings and Methods of
Computing Results

In the foregoing discussion, the facht that all
rooms have oither deors or windows or both hos
boen ignored. A window or & door in i partition
will fronuently Leansmit, more sound than the rest
of the partition, although sealed aroimd the edges
so thuat it-is airtight; henes, it may bo useless (o
do anyihing te the partition to improvao its sound
insulation as Jong s the door or window remains
in the partition.

To bring oul this point, it will be necessary lo
discuss ruther briefly how to eompute the toial
sound transmitled through a wall composed of
sovernl elemenls having different coellicients of
teansmission and the manner in which thesa ro-
sulls are usunlly expressod.

Firat, lot. us considor (ho usual manner of ex-
pressing vahues of sound ionsulation and why thoey
are exprossed in that way, In moal eases, wo uro
intorested in Lhe offeet of sound upen the human
enr; therofore, an nttempt has beon made to ex-
pross the resulls so thal they wre wpproximately
proportionnl to what the onr hours. It has been
founcl that the enr does not respond in proportion
o the energy of the seund. As tho energy of o
sound increnses stondily, the sensntion of Inadness
fuils to keop pace with it. Thers apponrs to he
in the ear n regulating or protective mochatism,
whichy, liko the well-known mechinnism of the oye,
irotocts the argan apainst oxcessive stimulation:
fxpariment shows thut the londness sensulion is
approximaiely proportionnl to the logarithm of
the sound enorgy, that is, energies proportional to
10, 100, and 1,000 woulil produce in the enr oflects
proportionni to 1, 2, nnd 3, respectiyoly.

A slight madifieation of this logurithmic senle
hns come into general use Lo mensure sound energy
and the amount of noise reduction. It is ealled
the deeibel senlo, This seale morely multiplios

-the numbers of the logaritlmic sealo by 10, The

it of this scale, Lthe dectbel, is o rather conven
ient unit ag it is npproximately the smallest chango
in onorgy that the aversgo ear ean deteet, For
this rouson this unit hns frequently been called a
sonsalion unit,

Tho decihel sealo is suitable for mensuring ratios
of sound intensity, ‘To measuro absolule noigse
levels tho zoro value is assigned Lo o definite lovel,
i, 0., n lovel of 20 decibels corresponds to an
onergy 100 times that corresponding to the zero
value,

To undorstand a little more clearly what is
meant by differsnt sound energies in decibels, and
liow much this energy may be reduced by o struc-
ture, figure 4 should be referred to. This has
boen made up from tho results of various nhoisa
meagurements and gives an approximato idea of
the value of difforent neise lovels in decibels,



Neup Jat oogine,

|_......160

e 130  Threshold painful soundeg
Tinit of sar!n mduanss,

e 110 Thrashold of fsaling (varies
with fraguency)s
18 rest fyom alrplans propsller,
e 110
Exprass train pazaing at high
pend
| 100 Toud automcbile hom DF away,

Naw York subways

Mator trucks 15t to 50'.amay,

Staographic Toom.

Rarga of I_

aphash se e B0 AVarage busy stTosts

usiall

baard i

conyorastion Nolay offine or dapsrtment store,

50 Wodsrate restaurant elatters

Avarage office

Soft radlo musla {n aparteent
AvArage residends,

Avoragn whishar 4! away.

Rustle of leaves in pntle
braars,

I

Threahold of Awdibllitys

Fraune 4, Decibel scalo af sound intensitice,

1t ean bo shown [7] that if E) is tho onergy levol
of the noise outside of o room and Zj the encomgy
lavel in tho room,

By Ey= Al (181 78t 1), (1)

where o is (he total absorption in the room, &, s,
8y, cle,, are tho arens of Lhe various portions of the
walls, such as walls, windows, ete, and r, 72, 713,
are their respeetive coeflicienls of sound Lrans-
niission or acoustic transmittivity, that is, the
fraetion of the incident sound energy Lhat is trans-
mitied through the panel. The value of 10 log,
1/r is ealled thoe transiission loss in decibels,  "The
denominalor (rg -, . L) Is tenned the lotal
transmitlance and will bo represonted by I
Fguation (1) can bo vewritten

B E=AlT, {2

The noise-reduetion factor in decibels, which is
the difference hetween the noise lovel outside
room and the noise lovel in ile roon, s equal to

10 (logoFoy —lng o Fo) =10 log,o I /== 10 log,q A!(T).
3

To llustrate the use of theso formulus miul show
the detrimentul offeet of deors and windows, let
us consider the ense of o brick masonry building
contnining » single room, The walls are of 8in,
brick and the toof u 6-in, reinforcod-conereto
slab, The total ubsorplion in the room, which
hns heon nconstieally treated, is nssumed to ba
400 units, It js assumed alse that tho foundn-
tions pnd floor are built in sieh & manner that the
amount of souml that enters the room through
the floor is negligible, Assuming usual values
for tle transmission losses through the various

arts, wo may tnhulate the scparate items as
ollows:

Triayge
Muteriul Areas, x| miselony r T
(83
Jea db
B, hrick walls, plua plus-
L L U I "< 5 0.0000010 | 9.0G48
&in, conerele toof elob,
j:lul fhuster,. rrvamen [(1]] 0, +DU00LE + D00G
Windows. . 11:1] o 018 N
AT N 43 400093 00T
Toinl  trunsmitinnee,
LT [N R SRR [ 0.2573

Nolse-rwdductlon fnctor (16 decibels} =10 loga {6/ TI=10 Joga
(400/0. 238 =310 dbs,

From column five in the above tuble it muy beo
noted that the windowa mdmit many times the
amount of sound admitied by all of tho wall and
ceiling structures, and that the door admils more
noise than either the walls or ceiling,

If one window is epen so that there is 1 {1* of
open window, tho tranemission loss through an
opening like this is zero, hence r=1 and re==1,
In other words, an opening of 1 ft? would transmit
four times the sound encrgy that is transmitted
hy the entire structurs with closed windows,
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The noisa redugtion factor with the partly opened
windows is diminished o 25.0 db,

Frequently, tho quesiion srises ns to how such o
computation would bo mada in the case of an
apartment room whero one side is exposnd to alroot
noise with adjeining rooms on two sides, and the
fourth side ndjneent. to o corridor.

Lot us assume Lho erse of n reelangular room, the
width of which freing on the strect is 10 {1, the
longth 12 It, and thoe height 9 fi,  Alse, lot us
assumo that the outer wall is of briek 13 in. thick,
with one window 3 {t by 5 {1, and Ut Lhe interior
walls are 4-in. cluy tile plestored on both sides,
hoving one door 3 {t by 7 fi, entering from the
corrider. Assume the strooct noise o boe 80 db,
the {Jcak ninises couged by loud tallsing and Tanghter
in the room on eno side to be 75 db, the peak noiso
in the other room to be 60 b, and in the corridor,
00 db, We shall neglect all sound coming through
tho floor or ceiling. Tha tolul absorption by car-
pet, deuperies, furniture, ote., will bo eonsidered
as 70 units, Tho nbsorption is compuled ns ont-
lined in reference [5].

If thoe noise-reduction factor for cach wall is
computed as before, the following is obtained:

EXTERIOR WALLE

. T itig
Muterlnl Arcas, & | M[ion T "
lusy
.l b
13:-hn. brlek woll, plus plos. f
ter on ono ajdo. ... eeeee o, 7% 57 0. 00020 | 0. 0§
Window......... [ 1 " ks M
‘Tatnl trunsmittanes, T,
FETE LT TE DR P EPURII S veee] 00212

*Nol-tednetlon fuctar {n decibel) =10 logw (AJTD=10 logye{70f
00088} =M 1 8h,

WALL TETWEEN fiooMa

‘Tranke
Materl Arvis, o | minslon v 1]
tosy
n &
i, clny tila wall, plue
plaster on both sides.....] “.0 O, 000040 | O, DO§I2
Total  tmnsmitianen,
T uquals. o ypeencaea]emimniani|e bacpannes eaurmensess| D000

Nolsrereduetion tactor (in declbe1s) = 10 Togua(T0/0.0N} = 12,1 Jb,

WALL HETWEEN IOOM AND CORRINOR

“Trunae
Materlal Arens, 2] misaion r i
lnss
n dh
&In, cluy tile wull, plus
pilnater on botky gides,....| 49 4.0 | D.00H | 00028
LT A I [ U5, 0 00w g7
Totnt transmlttanses, 7,
EYTTET - FRORSR R ORI B vrnarann wrmarenns,.| 0.0003

Nolse-teductlon factor (la decibe]s) = 1o hm..mmum;-mi.: b,

The noiso in the voom caused by abrect neiso
only would bo 80.0—d4.0==454 db, That from
tho noisicst reom’ would be 75—42,1=342.% db,
That from tho quictest room, 80—42.1==17.9 db.
And that from Ehc corviclor, G0—38.7=21.1 db.

Tho approximate penk noise level ean be ob-
tained as lollows:

Antilogu{ds.4/10) = 14,700
.'\“L“Oﬂw({sg.ﬁfm]ﬂ 1,040
Antilogp{17.9/10}= f0
Antiloga(Z1.4/10)= 140

96,850
10 logy 36,850 =46,7 db.

Tn other words, the street noige, becauso of the
poor inaulution of the window, is the predominui-
Ing toise, ot it may nat be the most annoyin
one, as the intermittent noise resulting from |ou5
tnlking and langhing may be more disturbin
than & stendy noise, . Turthermore, with & leve
of 32,0 db it should bo possible to understand n
large portion of any conversation carried on in
the adjoining room,

The values given for tranamission losses are
approximate for doors and windows, and are
used merely to illustrate the faet that with a door
or window in o wall it mulr bo -impractical to
wttompt 1o make tho rest of the wall o good sound
insulator, innsmuch as n small opening, such as &
crack under o door, will greatly reduce the sound
insulntion. The same is 17ue of duets or any other
opuhing that may conncel two rooms,

In eq (3) the total absorption comnes in the
numerator, henee the noiso level ean ba reduced
lc);y ineronsing the totnl nbserplion in the room,

anorally, howsver, this reduction is not large,
being of the order of about 5 db for o treated room,
This menns that the introduction of absorbent
materinl to reduco he noise lavel eaused by noises
originating outside of the room is of little value,
beenuse o muech grenter reduction can genorally
b obtained at less cost by increasing the sound
insulntion of the boundaries of the room. This
does not mean that sound-nbsorbent materials are
of no value, for they are necessury io koop down
the noise lavel resulting from noeises originating
in the voom. Absorbent material prevoents corri-
dors from ncling as spenking tubes nnd trans-
mitting sound {rom one ool Lo another whon thae
doors are opon, Other illusirations could be
given of the valua of sound absorption, but tho
fuct should bo emphasized that sound absorption
cannot tnke the pluce of sound insulation,

9. Masking Effect

Thero remnins one other important question,
nanely, what should be the transmission loss of n
partition o give salisfoctory results? '

It s often beon stated that & certain type of
partition bulll in one place has been vory satis-
fnetory, yet tho smme type of partition used in

7



another. place is not satisfactory, It is bolicved

that in these cases the conditions of loeal noiss
are antirely differont, henee the apparent faihuro
in one caso.  Whather a partition is satisfnctory
or not dependas on what is henrd theough it,  What
ono liears through a partition dopends upon:tho
amount of genoral noiso in the Jocality as well us
upon the noiso level in the adjacent room and the
transmission loss of the partition.

For cxample, in tho country or in o place wheto
the genural noise lovel is vary low, it might bo
possible to hewr almost everything that oceurs in
an wdjoining room, but il this samoe building wore
in n downtown district where thoe neise lovel is
high, compnratively little would be heard from
the adjeining room.  Tn athier words, thern is o
masking effeet beepuse of tho presonce of other
noises, and thiz shbuld be tulken into considern-
tion,  This masking effect ia much the same as if
the listener were partly denf, as his threshold of
henring is slightly raised,

In what is considered & quiet roem this musking
mny raise tha threshold of hearing as much o5 5 or
10 db, und in an ordinary business office as much
ns 10 or 20 db. In o noisy shop.or fuctory this
mnsking effeet is considerably greator,

10. Maximum Tolerable Noise Levels

A more practical way (o choosesn Lype of parti-
tion is Lo consider the tolerable noiss lovel in s
room, From n knowledge of this and the noise
lavel oxisting on the other side of the partition, the
partition required to reduce tho noise to the
desired lovel ean be chosen, (7, p. 241]

Thoro is littln information regarding tolerablo
noise lovels, but Knudsen und Hureis [7, p. 221}
make tho following recommendations:

Tecummended acceptable averago nolss lovels
In unoccupled rooms )

11. Details of Measurement of Sound-
Transmission Loss

Tigure 5 showsa the test reams in which were
obtainod the results given in this report, Sis the
source room, Mmeasuring 12 by 9 by 8} ) ils
foundation and walls are separato from those of
the rest of the building. The rooms are built of
roinforced coterote, the walls being 0 in, to 10 in.
thick. % is & receiving room, monsuring 16 hy
12 h]y 83 fi, nnel the wall panels tested aro pliced
in the opening betweon rooms & 'and K. The
oponings in the two rooms are of different sizos
that in the source room being 72 by 00 jn,, an
that in the receiving roem [y, 60 by 78 in, The
tdjucent walls of rooms § sand R ave soparnied
by an uirspace of 3in.

The measuremonts on loord were made with the
floor panels placed in tho opening between source
room 8 unr] recoiving room Iy, ‘This opening
measures 72 by 00 in., and the dimensions of room
By are 13 by 12¥% by 10 ft, '

The souwl source in room 8 usuully consisted
of several loudspoakers mounted on all sidea of a
wooden eabinet, Tho eabinet was situsted near
the middle of the room and was retated, The
sound signals consisted of warble tones, the band-
widths used being generally nhout £20 percent
ab 128 and 192 eps and &£ 10 pereent, at the higher
Irequunuics.

To mensure the sound lovels, various tech-
niques have been used, generally with sovernt
microphones in cuch room,  Currently, six micro-
Fhmma are useed in each room, randomly spieed,
tooms &, 1, and My are quito reverberant, the
will surfaco being bare conerete,

Purther dotails of the menswing lechniques
are given in 4, 8],

For punels 234 to 240, 300, 310, 435, 436, 612,
and 813, the sound-transmission loas ju given ol fre-
nueneies of 125, 174, 250, 350, 500, 700, 1,000, 2,000,
aned 4,000 eps.  Tho change o these new round-

b
Radia, recordlng, and telovislon studios_| 25 Lo 30
Musio rooms_ ..o .. 30 to 35
Legltimnte theaters .. ...............| 30tod5
Hou]lﬂlnlu...-..- PO I R TR
Motlon pleture theaters, nuditoriyms, .| 35 to 40
PO o e e e e cemmmamm e e a5t040
Aparlmoents, hotels, homnes.. dhto 46
Clussrooms, leeture roon.o . oo . ...{ 35to 40
Conferenee roomw, atmall officen__. .. _..| 40to 45

Court raoms
Private offices._.

LB o o i e 40 to 45
Large public offices, banks, stares, ste..| 45 to 65
Restaurants e o o oem oo cna o 5 ta 55

LTliv lovela given dn this tohls are walghted, that s, thoy are (he lve)s
menaiired wiih & standotd sosnd-lovel motetr incarpomting i 4kdh frequencys
welghting neiwork,

Attention is collod 1o the fuct that the sbove
levpls avp geldom found in practice,

8
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Pisune 5. Verlical seclion of NBS satnd-transmisaion
FOUMER,
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numbaer frequencies from the older froquencies
based on powars of 2 was made in order (o simplily
the monsuring lechnique, Because most building
constructions do not show sharp resonance ponks
in-the spund-trunsmission loss, it is belioved that
the results obtained at the new froquencies are
not significantly. different from those that would
huve been obtained at tho old frequencies,

The sound-iransmission - loss figures in  Lhis
publication aro rotnded off to inlegral numbers

~of decibels, Whero the averages given in earlier

ublicntions differ’ from the rveroges obtained
rom these rounded-ofl figures, the formor aro used.

12. Numbering of Panels

For panels numbered bolow 224 and (in their
reapective clusses) below 304, 420, 510, 602, and
700, the weight is givon for tho complote panel,
including the outer frome. However, beginning
with the panel numbers given nbove, the weight

is given for the puncl nlone, without the frame,

In most enses, this refinement enuses no signifieant
change.

The dimensions given for thicknesses of pluster
are nominal, having beon”set by strips ol wood
along the c(llgu of ‘the punel or in the center of
tho pancl. The plester thicknesses given include
the finish, or white, cont; nil pancls with plaster
shown in this puhiicntiun ware finished in this
wuy, with the uxception of panel 604, which had
no white cont. In metal lath panels, the thick-
ness of the pluster given includes the thickness of
the metal luth,

Qertain dimensions of wood studs, (e, g., 2 by 4
inch studs), joisls, and furring stripu nre nominal,
the retual dimensions being some %’/ less than the
nominul dimensiona, :

The results for punels 25, 26, G0 to 182,.201 to

223, 301 to 403, 401 to 419, 501 to 609, 601, snd

701 to 708 wars published in BMS 17 and its -

aupplements,- The results for panels 224 to 235,
304 to 312, 420 to 437, 610 to 528, 602 to G808,
709, 710, und 801 to 805 huve not been previously
publishad. ‘

Tor puncls teated uftor 1940, o new system of
punel numbering was uged.  Under the now
aysiem, each punel is numbered in ons of the
following groups:

WALLS
Pane| Deserlption
lto 182..... DPunels tested before 1040,

201 te 2001 Wood.studs or steol studs,
. 301 to 309...1 Drick, Cinder and conereto block.
_ Clay tlle, Glass hrick, Gypsum
tito, . Tecrn cotin,
401 to 400.._ Cllrs and special nalls,
501 to 50D...| Solid plaster with studs,  Studless
. . plaster partitions,
001 to 600...| Doorw, Bingle layers of material,
. } Wood fiber blocks,

FLOORY

1to 182..... Panels tested before 1040,

701 to 7M. .. Wood jolsts or stecl jolata,

801 to 809...] Counercte slal, Conerete nnd tile
: combinationn, Flat arch cons

erete,
801 to 9199, .| Miscollancous Roors,
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Paxxy 181,

Taney 182,
Paxen 612,

Panen 013,

Pajen 005,
PansL 03,
Panen .,
Paxnn 06,
Paxen 90,
Paxzn 9.
Paxny 101,
Panen 102.
Pannn 103,
Pansu 100,
Pangr 110,
Panpn 111,

Panzn 001,

Tenvy wooden door, approsimalely 2318 in, thick; apecial hardware; rublier gusket around sides and oy drop felt
af bottom of deor,

Apprecimately the sama ua;am.-! 181, .

Wooden door 8% in. thick: 8 by 7 1, with doublo-frame construction, framer tnsulated from each other with hair
Jelt; 8- by 7-ft surface of the door formed of Yirin. harduwood Imueh; daor hung in split frame with felt inaert,
moutded tn 22-in, brick wall,  Two ubelar geakels gave a doutle seal around bath sidea and at top of door,
with two drop felltn af bottam of deor.

Srme nz puyel G418, but 1w0ith edges of door plastared to frame on bolh eides,

NN NN SOSNSONSONONUOSSNUOSNSSNONSRSSNN

PANEL 605

Hingle sheet of 8-in, glase fberbourd,
Single sheet of 0,025+, aluminum,
Singls sheel of 0.08-in, galvanyzed fron,
Single sheet of Y-in. three-ply plywood,
Single sheet of 3i-in. three-ply plywood,
Single sheet of Yi-in. wood fiberboard,
Single shoel of heavy wrapping poper.
Bingle ahoet of K-in, double-slrenglh plass,
Sinpla ahoet of Yi-in, plats glase.
Singls sheel of Aa-tn. cane fiberboard,
Singla aheel af Ji-in. lead,

Single aheet of He-in, lead.

PANEL 601

wint, fiverboard; on each side 3-in, fiberbonrd atripa 4 in, wide, spuced 213 in. on centers and slaggered 10K
% in, u{: cenlers, b.34-i;|. Siberhoard a£jﬂcna; entire wnil glued Ia&cl er; paniel thickneas 1% in,

PANEL 606 PANEL 607

Pangn C0B,  Fluled sheel of 18-gauge ateel stiffencd ut odgos by £- by J-in. wood atripa; jointa sealed,
PaNEL 807,  1%=fn. mineral wool; on one side a fluled 18-gauge steal aheot; on the other side a flal 18-gangs ateel theet; punel

10

atiffened by o £+ by 8-in, wood heam set harismtaily across the center of the flab steel shect, but mot fastencd to
it} Joints cautked.



i Tame 1. Sownd-transmiraion logs-—noais
' ‘Traninlglon loss {in decliela) ot fmquencles foyclea per sccenil)
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‘c LR B a2z 38 48 45 H 38 42 A9 03 AQ feennn-o|  TG2 1051
t
b Tanre 2, Soupd-transmission logs—waLls
}: Transmiatlon jbhas {In declbelsh at frogquencles {eycles per lo-wnd)
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; nlultlaltllul'r Averuge, | Woliht l:lll.l%’l:!f Yﬁ‘:t"r
J 17 12 2 344 12 8 L0 2,8 4,04 12 to
B 4,
.1 BINGLE LAYERS OF MATERIAL
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" 34 an 4 30
“ 18 24 =25 410
L 29 RH] v 32 25
e 22 X 20 e
a 24 of .22 422
i 24 B ° 27 4322
I3 2 i °q 32
L& i1 3 .« 29 J 28
: 3 1 g2 va2
i 23 27 35 d gy,
L 48 H * 33 Ja2
: 32 az 32 432
FPIBERBOARD PARTITION
' . 601 21 24 22 a2 26 a1 36 13 47 q 3.8 7 A
i
1 FLUTED STEEL PANELS
.t
He
I
I
i
“f 800 30 20 20 21 22 17 30 28 31 I 44 F:52 10561
" 607 k{1 30 25 a6 37 42 A0 44 44 38 78 F52 1051
3
N
.“1‘ : Einunllulnb%llﬁﬂ! for frequencled of 125, 175, 350, 350, 500, 700, 1,000, 3,000, sl 4,000 ¢ (nveriges obialted for 125 lﬂ 4,000 ops).
! ‘rpel 8
I : Herula z?unl:ml Wt 3,100 eps dnutesd of 4,00 cps,
W 4 Averuges oiialocd for i, 512, und 1,024 ops.
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PANEL 232 PANEL 233

TPaxss 238, Corrugoled axhestos bonrd helted o a 9« by S-in, atiffening beam set hariontully acrovs the canter of he panel’
braced al top and bollom by n«’uhu!l afripa; ‘J'm'nlu aealed, .
1 a

Paxel @33, Same as panel 298, czcopt that the corrugaled asbeston hoard wans hucked by a 1Y e-in, uncarrugated bourd, com=
posed of s . |;j arguanic mutersal covered on both afdes by Y-in, usheatos fiberboard, Joints eloed by = by
I-in, fureiny, aul all joints sealed,
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PANEL 306

PaNEs 06, Corrngoled ashestus board bolfed onta a £- by 8-in, stiffening beam aet horizonlally acroas the conler of the panrl;
aabestos board hacked directly by o 8-in. terea colta wall; apenings and jofnla fitled,
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PANELS 147A, 147B

Pangy, 146,  S-in, wond fiberboard laid in sanded yummu plaster morlar; on ench aide 33 in, of sonded gypaum plastor,
Panun 147A, 810, wooed fiberboard inid fn sunded gypaum plaster mortar; when the mortar kad get, 1-in. wood fiberboard was
, nadled to the one surface; an each aide ¥ in. of sanded Yypaum plaster,
PaneL V1T, Same as panel 1474, rzeept that afsal-kraft poper woa placed belween the I-in, wood fiberlioard and the 3-in,
1woad fiberboard, thus preventing any mortar penelrating thraugh the jointa of the 1-in. waod fiberbonrd and
bonding it lo the 8-in. wood fiberboard.

PANEL 602 / PANEL 603

Panen 002, £« by £4- by 48-in, woed ﬁdcrboarda,- an ench sida 35 in, of sanded gypaum plaster,
Pane G03, &= by £4- by 48+in. wood fiberboords; an each side 3 in, of zanded gypaum pluater,

PANEL 604

Pankn 604, & by 28%- by 86-in. wood fiberboards containing a vertical waz-pupir vapar zenl in the cenler; on euch aide 3 in.
’ of sanifed gypaem plesler, '
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Tame 2. Sound-trancmizaion lovs—wails—Contlnucd

*Tronamission 1aaa {In decitwls) ue frequencles {eycleg per sopamd)
lul:'mllﬁr N - Avernga, | Welsht nargber | Vi -
3] 1m u a8 a2 -] (1741 1HE 4,004 1%t
4,006
CORRUGATED ASBESTOS BOARD ON WOOD STUDS
Blity
2332 a3 20 31 34 33 33 33 12 30 34 f 52 1041
213 A0 36 33 i 40 43 106 A5 42 40 1o, 52 1951
'
CORRUGATIEL ASBLSTUS BOARD AND TERRA COTTA
i
I
I t
300 1\ 41 40 ! 33 g RE i 38 q41 47 156 39 20,8 F52 1951
WOOD FIRERBOARDS
140 20 32 a2 32 43 35 32 38 53 1 I A o — 18934
1HTA kK] 33 36 aa 38 o EH] 47 i3 a2 288 [o...... 1034
7N a2 40 40 a4 40 Ll 5 52 70 A7 [avauanaf. cevand| 1034
602 31 a3 25 3! 31 20 a2 41 12 33 10,0 Fag | 1047
603 20 34 a4 a6 H a5 48 42 10 36 28,0 Fag HHT
Gl a2 33 30 33 36 36 a6 42 &2 G 2000 Fil SR T
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PANEL 120 & T

144 PANEL 145

Panuu 308,  1#in. toull made of hollow 8 by 8- by 12-in, and 8= by 4- by 16-fn. concrete bioekn,

PANEL 130, 4= by 8- by 18+fn. hollow einder blocks; on each aide ;i i, of sunded gypsum plaster,
Panen 144, 4- by 8- by 18-in. ollow einder blacks; on each aide W in. of sanded gypaum plaster,
Pannn 145, 8- by 8- by 10-in, kollow einder blocks; on cach aide 3 in. of sanded gypeum ploster,

J - "

PANEL I73A

PAREL 173A, 4~ by 8- by 18-in, porous, twe-cell hollow tile mado of premice and portland cement; on cach pide b6 in. of aunded
gypsum ploater, R X

Panen 1738, Same aa panel 1784, but ploatered on one sie only. ) .

PaveL 173C,  Sume aa panel 1734, but aot plastered,  (P'he poor seund-insulating properties of thit pancel were cuveaed by the
large number of pores extending through the walis of the tiles.)

Danst 311, 12-in, porous hollow tile made of pumice and porlland cement,

PANEL 312, Same as panel 811, ezcept for ¥ tn. of sanded gypaum plaster on one aide,

Panet 166, Partition of 3%- by 438 by 8-in, plags bricks,

"' ' ; v d
PANEL 60

Dangn 00, Sii-lby 18- by 18-in., und 8- by 18« by 12-in, hollow cluy tile; end construction; on cach side M in. of sanded gyprum
plaaler,

V/

Panpy 61, 8%- by 5- by 18-in, and 8- by 4- by 18-in, load-bearing hollow elay tile; aide conatruction; un vach aide 5] in. of sundedt
gypaum plaster,

14
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CONCRETYE AND CINDER BLOCKS
[
308 47 il 43 13 40 50 73 i3] &0 40 T F52 1542
130 b1 ) S 30 [eweaaae 13 (PP 48 b3 i} a0 20,7 foecnaas 10381
144 30 37 a7 41 41 a7 bl &5 62 46 | 368 [cawanen 1032
145 a4 36 K 40 42 L) 4l 57 [1E) 45 2 [ecnmna- 042
HOLLOW TILE
1734 a2 32 a4 3 ko 30 30 42 53 a7 25,3 [ceemene 1030
1730 a1 ar 27 Kil) 35 33 i A0 47 35 20, [emaennn 1038
173C 8 8 5 7 B 12 14 18 17 11 156 |cveeaa| 1030
311 13 17 10 20 2 19 20 25 Jo 20 8.7 [-vecn-- 1046
312 hil 41 40 40 413 4l 45 &0 50 44 43, 2 [cecanad| 1030
GLASS BRICK
155 30 36 35 ag A} 45 49 40 43 ¥ S (R P 1020
HOLLOW CLAY TILE

{111 PO PR [ (I PR, [ [ IR ;JT &b Lt} rq2 L1191 N (. 1020
[+ o RN I, 40 feeaeun. 40 |aaeva-n 10 53 52 148 00,0 livamnna 1027
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PANEL 62 7 PANEL 63 PANELS 648 65

Pawen 02, 8 by 12- by 18-fn, siz-cell load-bearing hollato clay tile; an vach aids Yi-in of sondid gupgum pluaater.,
PANEL 03, @~ by 13- by -1 8-, aiz-cell load-bearing hollow clay tile} on each aide W in. u)f randed gypaan plaer,
Panen 4, 8- Dby 12- by L8-in, medium-burned, three-cell hollow clay Hler on each #ide b tn. of sanded gypanm plaater.
PANgL 06, 6= Dy 12= by 1200, soft three-cell holtow cloy tile; on each wide 35 in, of sunded gyprom plasler,

o g

A A Ty 7 o L
LA D T
PANELS 66,140,14], 142 PANELS 68 & 69

D ins i
PaNen U0 4= by 12- by, J‘.f.‘—l'rg. threeecell hallop elay tile; on ench aide W in. of asnded gypautm plaster,
PaNel M0, = by 12- by 12.in, porgus hollow clay tile; on each aide 8 in. nf sanded g;‘pmm ]u‘unler.
PaNEL 11, - by 18 by 12«in, hallow clay columtn-covering tile wilh =in, shella; on each aide 83 in, of aanded gypsem pluster,
PaNgnL 142, 4= by 12+ by 12-in, hollow clay tile; on ench aide % in. of sanded gupaum plusler,
PANEL 08, 3~ by 19. by £24in, three-cell hollow clay tile; au cach side % in, rifgnrlrm'ml pgupniem plaster,
Panes 00, Buill us nearly like panel 88 ua posacble,
Panen 303, 4= by 12- b{; I2tn, hollow clay t:'ge with {=in, chells (simtlar fo paneln L5 and 138 on vach aide 8 in. of gypaum
vermiculite plaster, |

.r:""""

© PANEL 301 77 PANEL 302
Panen J02,  Fdin. hellow eluy tide leid dn porthend cement; 3 in, of npm;’n:rf fbrous acouatic material on ane side; on each
nuter narface 3 n. of 2anded gypawn plaster (see alae resully for panel 301, page 19.)

g s '

2 /7

b e UL T o T ey oy b e TR e
/ 7 o .
PANEL 71 PANEL 72 PANELS 73 & 74

Tanen 71 4= by 18- by 12-in, three-cell hollow clay tile; on each aide 1h-in. furring wirips {2 0, on cenlers, Inr paper, ez«
panded-meial lnth, and 3 in, of sunded gupaum plenter, A ) R .

PaNeL T2 4- by 12- by 12-in, three-cell hollaw clay tile; on cach aide M-in, flaz felt pude 12 19, on centers, Ji-in, furring
strips placed over the felt pads, tar poper, expandedemeial lath, and B in, of eanded gypaum plasier.

PANEL 73, 4- by 18- by f2-in, three-cell hollow clay tile; on euch aide f34in. furring slripe 12 in, on cenlers, dense waml fiber- |
board, and 3 in. of sanded gypaum plaster, X , L R

Panr 74, 4= by 18« by 12-tn, three-cell hotlmo clay tile; on each side 3] pfm wond furring wieips 10 n, oh eenfers, $5-frt, wood
ﬁfwrbnnnl, nnil Ve-in, of gunded pypaum plotler.

sl
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PANEL 75

Panen 78, Double parlition of 8- by 18- b;d 12-in. hollow clay tite apnced 134 in. bebween sides; 1-in, flux fiberboard butted
{ipht was placed in the apace belween the ile,

Panen 304, -'3-i{n.£hol£ow gupsut blocks cemented fogether with ¥-in, mortar foints; on cuch aide 3 fn, of sanded gypywm
aster.

Panew 181, 8- by 18- by 80-in. pypeum tile; on each aide ¥ in, of randed gyprum pinater.

Panes 309, Same ax panel 204, .

Panew 306, Same as panel 304, ereept 4-in, gypaum blocka were naed, i ,

Panew 301, 8-in, gyprum tile laid in poriband cemenl; b in. of aproyed fbrous ncouslic materiue on one side; 3 in. of sanded
oypsum plaster on edch ouler surfuce (ace drawing of panel 301, ond alro of panel 802 page 18.)
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PANEL 310

Paxen 310, 8- by"12- by 30-in, hollow gypswm blocka; on one aide K-in, sanded gypaum pluatar; on the other side, a slolicd
channel syatem held Hin gypsum lath coverad by ¥ in. of sonded gy paum plaster,

(b e i -4l SRty oo i ]

NN\,

ig:

o S,

PANEL 138

P'ANEL 188, 8- by 18- by S0-in. gypaum tile; on one #ide 310, of sunded gypaum plaster; on the ather side spring clips held
expanded~-melal lath which held 3§ in, of sanded gypsum p u’fm. ' !

18
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PANEL 307

Paxsn 307, [2-in, brick wall.

PANELS 25 & 26

Paxen 26, 4-in. brick! un each aide 3 (n. of sanded lime plasler,
Pawrn 20, 4-in, brick; on each aide 3 in. of sunded gypaum plaater,

PANELS 79,80,8|

Paxen 79, 8-in, brick, poor workmanahip; on each side % in. of scuded pupaient plaater,
Paxur B0, Same ar punel 70, except workmanship waes good,
Panky, 81, Some canatruetion aa panel 80,

PANELS 82, 83,84 PANEL 85

Pawen 82, Brick laid on edye; on euch sile 13n- h}; 2in, fureing steips wired to hrick surface 18 in. on ceaters, Yi-in, gypaum
s

tath, and 3§ in. of sanded gypaum plugter.
Panen B3, Samn aa panel 82, excepl that the furring atripn weee nailed to plups in the brick,
Panvy 81 Sawme aa panel 84, except that 1-in. woed Sherbanrd was wsed in place of gypaum bath,
Paven 85, Heick lnid oo wilge: on each aide 3 in. of sanded gypsum plaster.

LW P Y o T i S e S e el T3 gy 4 g A e, oy

v o e e
PANELS 526. 527

Paxen 520, Eepanded metol tuth; on cach aide gypsum pertite plaster; !m"d thicknesn 2 ¢u,
Pantn 527, Suma ar panel 520, ercepl xanded gypaum plasler wow used.
Panen 503, frpanded-meted Inth; an each aide wanded gypaiem plaster; panel thickness 2 in.
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PANEL 30 4 PANEL 508

PANEL 520
PaNsn 504, g-;:r:- gupaum Inth; 43¢y in, of aunded gypsum plaster on each side; punel thickness £ in.

i, gupaum lath; 1% tn. of sanded gypsum plaster an each aide; panel thickness 238 in,

-in, gupsum iath; an cach side WMy in. of sansded gupsum plaster.

Paxen 511, Y-in, gypmum lath; on cach side 1Yy in, of sanded gypaum plasier,

Panun 512, M-in. gypenm lath; on each side Iy 6. af sanded gypaum paater, . . .
Panen 510, Kedn. gupsum lath; on one side ¥ (n. of sarded gypanm plaster; on the ether aide B in. of sunded gypsum plasier,
Paxun 517, Same as panel 518, except plaster way qupaum perlit,

Paren 21, ;25-:'1:. aupsuin fath; on each side i in. of yypsum perlife plaster,

Paxen 520, Y-in. gypaum loth; on one aide Y in, of sanded gyupawm plaster; on the other side acrateh coat of sanded gypsum
ploster, ¥-in, J'wuuu-funa quilted axphait flt, and hrown coat of sanded gypsum plaster {c make the tolal

thickneas of the panel 1% in.

PanenL 500,
Paxzn 610,

W/Xi/{/ﬁ/ﬂm//?/é e
o R e A . e T ey
PANEL 528

Panvt 528, Two Sr‘lyz.rf of Y-in. gypaum wallboard plued fogether to form a {+in. loyer; jointa covered with wooden stripe on
each #ide,

PANEL B&22

Pannu 6532, Four luyers of -in. gypaum wollbonrd plued logether and faxtened with shect-metal screws; foints staggered as
.ahown in drawing; aurface joints covered witk paper tape,

.
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PANEL 428

/ N
PANEL 428
Pangy 428, Seme a8 punel 528, except apring clipa atlached (o one surfuce by sheci-metnl screws; horizontal slofted chanunel

.m;i in. on ceniere atlecheil fo apring ofipe by gheet-metal serewn; f-in. gypmum waltboard ynit (aimilar lo one
hedf of panel 628) alached to ehonnels,

22
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ANk 615,
Paner 513,

Pann. 514,

Panun 504,

Pawkn 507, B-in and ¥ein, gypeien tathe, held together al vertical

Baxrn 508,

PANEL 50D,

24

PANEL 313 / PANEL 314 / PANEL 315

X in. of aanded gypaim plusier,
on each aide Vs in. of sanded gyprum

Ten sheets of ¥ein, gypaum lath clamped tightly tagether: an oach aide
T sheela of Jg-in, gupsum tath separated by 1i-in. felt pad spacers;

plasler, . , .
Same as panel 318, ereepl thal thicknens of sanded gypasm plonter wag 3 i, on me xide and 15§ in, on the shar

. Mrde,

PANEL 505

Twa sheeta of qypsuin tatk spuced Y. in. apart with felt spucera;
prevent moctar from bonding hwo sides logether; on’eack aide 3§ 'n. of sunded gypaum plaater,

Jointa between duth covered with wetnl lath tn

FJL?BUPA

A =P
4 A~ PLASTER

PANEL S 507, 800 PANEL 307 B~ PLASTER 80ARD

Jointa puarily by clips of panel 316 (pege 42), and partly
clip tu abefeh, with 3-in. airspties helween {aths becanae of thickneas of clipa; 33 in, of sanded gypaem

by
p{unm oy ench ajile.
Simitar tu Ilmuei F07, except that all elips wore tame an thows of panel 418 (puge 42): hoo sheets of 1-in.

yypaun fathy 3% o, of sanded gypnem plaster an onte side, VYg in. on the other nitfe,

= - s GEas

A /
A~ PLASTER
I/ B - PLASTER BOARD
PANEL 500 C ~ FIBER BOARD

}r-llu.)ﬁ.’l"fm(l!d held between 38-in, gupsum lath an one side and 35in, gupaieid lath on the other xide by moaus
of clipe ahown with panel 507; V-in, airapuce bettoeen fillerhourd and uppminy tnth on vachaidde; on auter surfuces

3¢ of annded gupsim plasier,
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Tanre 20 Sound-lranamission Ipsg—waris—~Continued

Trunwnlzalon loss {In declbels) bl frequenclea (eyelas pes secunmd)
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PANEL 430,43
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PANELS 430, 43

Pawen 430, H-in, long-length gygaum lath on each sido of Y-in. airapace; ¥ in. of sanded gypman plasler on ouler surfaces;
¥-in. girspacesel by double clip along foinir of lath.
Pantite 431, Same ax panel 430, except that airapnee wae Y in. inslead of ¥ in.

o g . i ot 44 Y . ) PP VR Tl Tl e TN T, i, 4 B e O PV T o, o oty

PANEL 525

Pawkn 626, ¥-in. cold-rolled stecd channels 28 in, on conters; expanded-metal lath en one side} gypsum perlite plaster on both
sidea; panel thicknean 134 in,

Syt ey el e gy
) e o R o
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PANEL 154

Pankl 154, Y-in. sleel channels 18 in. on centera; paper-bocked expanded-metal loth on one side; sunded pypaum ploster on
. + both wiides; panel thickuess 8 in, . X
Panin 171A, ¥-in. sleel channels 18 in, on centers; expanded-metal lath on one side; sunded gypsum plaster on both sides;
' panel thickness 2 in.

Damen 1718, Swme conat, uction 04 punel 1724,

Pawnn 171C,  Bame conatruction as panel 1714,

Panen 172, Same qe panel 1210, excepl thickness increased fo 234 in, by adding sanded gypoum plaster,

Pannr 601, ¥-in, melal channele 18 v, on cenfers; expanded-metal {ulk on ona side; vermiculita gypmunr plaster on both
sides; panal thicknesa £ in.

Pannn 502, Some conslriction ur panel 1714, R

Pawen 518, YM-in. melgl channels approzimately 121 i, on centers; aepanded-metal lath on one aide; sanded gyperm plasier
on both eides; pancl thickness 3 (.

Panrn 510, Same an panel 518, except that gypsum perlile puster was used,

Pawrn 523, Same ax panel 501, excepl aanded gypsum ploaler was used,

B e e e e e e S i LT
PANEL 3524
Panut 524, Same as panel 523, except that in addition lo the metal Ia!ht

i, waa placed on the upporite side of the channele direct
horézontal.

a‘pnrh"nl tath of 8,4-1b burial vault mesh 32 by 88
I in the center af the panel with the 32-in, dimension

PANEL 170

Panst 170, Y-in, ateel channels 10 in, on eenlers; perfornted gypaum lath on one side; :anded gypsum plaster on bath sides;
panel thicknesa 2 in,
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TanLe 2,

Sound-tranxmission losr—winLs—Continued

Tranamlasion Inas (In decthels) at frequencles {oycled per scconid)

nﬁgbr'lw Avenge, | Weltht mr:rn.inbtar Y::;ta'
128 1wz 4 384 512 08 1LOH 1,043 4,000 l‘%
STUDLESS PLASTER—DOUBLE GYP'SUM LATH CORE
nfis

430 ar a8 an 45 16 10 14 62 ad 47| 189 | P46 | 1050

431 a5 a a6 41 145 40 44 52 62 ] 11| e | 1050
BOLID PLARTER WITI STEEL STUDS
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1710 35 1 22 32 ‘81 31 38 AT 56
172 34 24 23 ar a5 37 43 50 57
501 a8 34 33 33 30 ap 28 a8 48
502 40 20 23 32 a0 a3 a4 47 4
518 43 a5 8 a6 a2 an 12 50 &0
510 35 36 24 31 o0 2p 13 12| 45
523 40 ) 30 ar 43 36 42 48 50

524 ag a4 a8 a8 36 36 30 A.‘.m" 48| " a8 | 17.4| P45 | 1960

170 g0l . 28 3w | #n 3 8| 48| 3 36 | 104 [o...c.] 108
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PANEL EII/PANEL. 212 ; PANEL 214 / PANEL 215

Panel 211, Je by &4n, womd atuds 18 in, on centers; Yi-in, plpwood glied to each ride,
PANEL 212, Same as panel 241, but with 2-in. gypaim waltboord nailed o both plywood aurfaces. . ,
PANgL 214, = by 8-in. staggerel wood stids, each ael apaced 16 in, on centers and apaced 8 in, on. centers with I-in, offsel
Jrom other sel: Yein, phnenad glued to bolh sides.
PaNEL 215, Same as panel 214, hup with 3-in. gyprum wallboard glued to both plywead surfaces. .
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PANEL 216 / PANEL 218

-~

=
H

R A i DHENE 2
PANEL, 217

Panen 216, Two sela of 2- by 2«in. wood atuds, each set a}mcrd 16 in, on conlers; two gheeln njr;i-s'n. gyfwum wallboard in
seriled ik 1-in, apuce belween shuds; 3yi-in. plywood glued to studs on cach ouler vide; panel thicknass 430 in,

Panen 217, Two aels of 2= by 2-in. wood atuds, each set apaced 16 in, on centers; Y-in, plywood Tnserted in Y-in. epace be-
t;ﬂcc}:; sluds; on ench ouler aide Yi-in, nlywood; paper-back mineral wool snacried in both afrspoces; panel
thickuess 4 in,

Pavey 218, Two sels of &- by S-in. wood atuds, each set spaced 16 in, on eenlers; Y¥-in. gyprum wallboards nniled to inxide
qurfaee of each sel of atuds, feaving I-in, airapace belween gypsum wallboards; Yi-in, plywood glued lo outer
surfaces of studs,

1 Rt T e I e
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Panew 1704, 2 by 4-in. wond studs 18 in.on cenleru; on each aide Ji-in. plywood with a {ight cotlon fabric plued an one side,
and a_heary colton duck glued on the other, '
Pangn 1701, Sawe as panel 170, except that @ 4-in, finmeproofed cotfon bat was placed in airapace between uturs,
Panus 1700, Same ay panel 1794, except that a I-in, fameproafed cotton bot was wred in place of the 4-vn. bat, "
Pangn 170D, * Sums as panel 179, except fhat SYi-in, slrips of the 4~in, flameproafed cotton bate were tacked on cach Sy-in.
aide of tuch woud glud (gee drawing),

2 7
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PANEL 127

PaNer 127, 2. by 4-in, wood studs 18 in. on conlers; on one side ¥-in, wood fberboard, and Y% in, mnded gypsum plaster on
cach wide of the wood. fiberboard; on the other aide ezpanded melal tath and WKin of aamn‘e‘ffﬁymmﬁ plaster,

28
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Tante 2, Sound-transmisasion loss—~watLa~—~Continued

Tr loas (In docibels) ot froc {eyclos per pocond)

P 7 :

nu?nngr . Averugs, Weltht |. an;'}:'er Y:!:!rtu!
1.3 192 288 3 512 768 ) 103 2,H4 4000 "”ﬂﬁ'
PLYWOOD ON WOOD STUDS
it
211 10 1€ 18 20 26 27 28 37 33 24 25 FI10 | 1943
212 20 a4 33 {0 34 +4 40 &) 6. 40 6.4 1 1143
24 14 17 20 23 28 30 w3 40 30 . o6 2.0 F12 | 1943
2ib 40 37 30 15 48 a0 &1 bt &6 A0 7.0 F13 1243
210 18 13 29 at a2 a7 42 Bl .6l 1 8.0 I'15 1044
217 20 31 a1 34 ar 11 4]. 40 60 a7 5.2 F1a 1044
218 a7 1 20 a3 ar 42 L] i3] '55 31 7.4 Fi18 1odd
170A 14 20 8 33 20 a1 38 +3 10 a1 46 M0
1708 14 27 43 ar 34 a4 42 40 44 35' 4. 8 1040
17200 16 24 28 37 31 38 43 40 A8 36 4.4 1940
170D 13 *23 4 a7 34 38 42 47 A5 34 1, 7 4040
WOOD LATI! AND EXPANDED-METAL LATH ON WOOD 8TUDS

127 [eucnun- L M fevecan- 46 Jaeaas 48 58 Lit] ade| 20,90 [ceeeaan 1128

» [Rasulta obtalned nt 165 und 3,100 2ps Instea of 102 and 4,000 ops, roapectivaly,
a Avorages obtuinod for 250, 813, and 1,024 cps.
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PanNesn 208,
Pankn 200,

Panen 120,
Panet, 123,

PaNen 206,

Panen 207,
Panen 210,
Panrn 206,

Pannn 213,

Pangn 124,

PaNkw 124,
Pangn 125,

Paxen 210,

Pawen 220,

30
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PANEL 208 PANEL 200

=in, wallbonrd nailed on one side only of {4 by S=in. wood atud,  Walthoard cansisted of H-in. canefiber
center cavered on each aide by Ye-in, eement-nabestos layers, .

Similar to panel 208, except that'the 13-1n, wotibonrd way or both sides of §)- by 3-in. wond shuds 44 in. on
cenfera,

- foe

PANEL 120 PANEL 123

20 by 4=in, wapd shids 18 in. on cenlera; on eueh wide Y-in. waodd fiberboard, Joinds filled.

2= by 4-in. woadd sheds 16 0, on centera; an ench vide Y-in, woud fiberbonrd and 15 in. of wanded gypaum plasier,
2o by j-in, teood stids 10 0. on cenfers; te-in dense wond fiberboord on each side, with joints at sfuds,

Similar to panel 204, cecepd ol Yi-in, womd fiberboand was used,

Q- by £-in, wood studs I in. on conlers; on each sido 3i-in. fiberbourd,

£ by 4in, wood studs 16 in. on cenlers; on each wide yi-in, filkerboard and Y in. of sanded gppeum plasier.

PANEL 213

Same ax punel 205, exeepl that an auxiliary wall way @dded on one xide only, with a $4-in, airspace.  The
auxiliary wall conaisled of 2- by 2-in, wood atude 16 00, on cenlers, 14 in, fiberboard, amt Y in, of sanded
gupaum plaster,

PANEL 124 PANEL. 126 PANEL 25

Stagyered £- by 4-in. wood stude, euch wel apaced 16 10, an centera wilth studs of one set 8 in. on eenters ami pro-
jecling 3 (n. on centers freon otker wely on each alde =in, wond fberboard, joints filled,

Studa sume ax in panel 124 an each xide Ya-in, wood fherboard and '3 in. of vanded gypauns plaster.

Studs sare ax in panel 124; on each side 18-in, wond fiberboard, heary eorruguled paper, wire-reinforced, then
snnded gupswm plasier,

+ z
Wuu“mm" LTZT! % %
/ ,Q-WW

PANEL 210 4 PANEL 220

Two sels 0) 8- by &-in. wood stwids, cach sel 18 in, on centers; Y-in, fiberboard stond lovke in 2-in, airspace between
shuls; on eaclt aide 3-in. fiberboard; panel thicknesa 7 (n,

Simitar to punel 210, with ¥i-in, fiberboard replaced by Y-in. fiberboard and Y5 in. of sanded gypsum plasier;
panel thickness 754 1n.

Sy
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ANELS 162,163,119
Panen 162, Wood aluds; on each side B-in, total thickness of wood lath and sanded lime plaster,
Panun 103, Woad stials; on each side Kin. totul thicknesa of wood lnlh and sanded gypanm {!Iﬂnfcl‘.
i

Panen 110, 2« by 4-in, wood alude 18 10, on renters; on carch sitde Kein, total thicknens of weod Lath and sonded yypsum plasier,
Panit 201, 2~ by 4-in, wood alude 10 16, on centers; on each side wood lath and % in, of sended gypsum plasier,
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PANEL 86
Paxnss 80, 2 by J-in, wood studs 18 in. on cenlers; on earh side Yeoin, flaz fiberboard, I- by £-in, wood furring sltips {8 in.
on centera, H-in, folal thickness of wood luth and gyprumn plaster,

il Sy v mgma A T el
PANELS 164 & {65
Panew 104, Wood studs; on ench side expanded-metal lath and 3 in. of sanded Yme plasler.

Panen 108,  Wood etuds; on eqeh side expanded-metal tnth and 14 i, of sanded Yyp.mm plasier,
Panen 228, £- by 4-in, wood aluds 18 in, on centera; on each atde rxpanded-metal lath and ¥ in, of sanded gypaum plaster,

LAY AN VPO P MR D RS AFRT OO A - U DV AP I AL O L) Y

' a
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PANEL 174

PaNEL 174, 2« by 4-in. waod sluda 16 in, on centers; on holh sides expanded-metal tath with paper hacking noiled to atude
with special nudl; ¥ in. of wanded gupsum plaster,

32
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Tanny 2,

Sound-lransmission Joas—warLa—Canthuted

tass {In docibals) ot
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124 (1] ™ 384 A1 708 1.0 21,048 4,004 1Mo L
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WOOD LATH ON WOOD STUDS
162 ] 7 ag 38 41 14 50 56 60 42 1938 :
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EXPANDED-METAL LATI ON WOOD STUDR 5
i
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i
_ i
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165 31 ag 34 32 a8 44 43 45 h | 20,0 0000 1848 i
228 29 28 28 38 18 43 45 46 84 39| 181 F40| 154D i
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¢ Reaults obtalred ot 105 uod 3,100 cpy instead of 192 und 4,096 ops,
» Avernges obtalned for 230, 212, and 1,024 eps,
33



PANEL 17
Pangn 175, Si;;’:pcrml 2= Dy 4=in. wood studs, ench acl apaced 18 in. on centers, with one el hmu’nf the 34isin, faces parallel to
il aater.

o wall aurface; on each aide expanded-metal lath and 35 iu, of serded gypaum p

PANEL 425

PANELS 425,710

Pangi. 125, £ E"U. 4-in. wood sludy {8 in, on cenlers; on each aide, Yiin. metal rod fostened verlically alotig each etud by apring
i

Paxe. 224,

PANEL 234,
Panern 225,

PaNgL 2'35.

34

pa 16 1n, on cenlers, expanded-metal lath wwire-tied to meinl rod, and 3% in. of sanded gyprum plester,

P e, . —

FENNNN

PANEL 224 PANEL 225

£- by 4-in, wood studn 161 Tn. an centers; on caeh aide Yein, gypaum wallthoard; joints in wallboard filled and
covered with paper tape.

Same as panel £34, .

£ by 4ein, wood studs 18 i, on centers, or each aide fwo layers of % in. gypaum wallboard cemented together;
Juints in outer wallboards filled and covered 1with paper tape,

= frmre
PANEL 235
Staggered 2= by S-in. wood siuds, coch aet spaced 10 in. an cenfers, ¥ in. apart from the other sot and projecting

1 in. on each gide tiea layers of Y-in. gypoom wallboard, wilh the Jointa of one luyer set vertically, and the other
harizantally, The two layrrs of wallboard were cemented together and the outride jointa sealed with lape,

1

-



Tanuk 2, Sound-trunamizsion loas—warin—Coulinucd

-' Tronanmasion toss (In dlecitels) ot frequencles (eyeloa por saconsd)

: uh':‘l?tﬂr Avorago, | Weliht m'al;:‘:‘)l:r \'r:lllrlnl'
124 [1:7] M am &2 ] 1,024 2,048 4,90 118 Lo
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" EXPANDED-METAL LATII ON WOOD STUDS —Contlnucd
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g GYPSUM BOARD AND LATH ON WOOD STUDS
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PANEL.S 148 4 149

Panzi, 148, 2- by 4-in. wood studs 18 Tn, on centers; on both sides gypsum loth nasled (o studs with noils approximately ¢ in.
apart, then 35 i, of sanded gypaum plaster. i
Panen 140, £- by J-in. wood siuda 18 $n. on cenlera; an both aidres ggplum lath held with apecial nails with large heads, the

nails being driven belween the aheetn of gypaum latk, then 52 in, of sanded guprum plarler.
Pangn 202, 2- by 4-in, wood siuda 18 in. on cenlera; on each aide di-in, gypsum lath and 33 in. of sanded gypaum plaster.
Panew 203, Simiar lo panel £08, creept the plagler wsed was 3 i o{ vernticulile gupsum,
TPangt, 204, £- by 4=in. waed nitds 18 in. an centers, on each sids ¥ in. pejorated gupaum lath and K in. of vermiculite
gupstm plaster,

7
PANEL 226 PANEL 227

Paner, 220, £ by 4-in. wood studs 10 in. en penlers; on ench aide Y-in, gypsum lath and sanded gypaum plaster with quilted
asphalt Jelt, Yo i, thick, avplied on one side anly between acrateh and brown coata of the gypeien plaster! 35 in,
beiween oufside aurfare and surfaee of lath, . .

PaNEL 227, Sume as panel 284, except that the felt wos K in. thick instead af Ha in, thick,

CES 3!
PANEL 236

PaNes 286, Staggered £- by 4-in. wood sluda, each set 10 0, on centers, with shuds of one set & in. on cenlere and offael ¥ i,
an cenlers from the correspanaing studs of the olher neli on one side anly, 0.8-in. thick woul-fiter wool blanke
apled to duler surface of £ by jein, wood atuds; o ench aide Yi-in. gypaum wiltboard.
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Sound-franamismeon fora—wains—Continued

Trunamisszn loas (in decibels) at frequencles {oyclea por second) ’
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i 128 L ) 4 L1k 08 194 2,48 000 12410y
4000 |
GYPSUM RBOARD AND LATII ON WOOD S8TUDS—Centinued
. i
. Ttjibe
148 33 28 at a5 113 14 10 49 G6 41 152 ... 1987
140 32 41 39 43 46 41 a0 58 T2 48 15,7 |ewuvnen 1037
202 33 24 24 30 28 a8 3t A2 afk 35 15,0 Fl 1642
203 27 2 20 41 27 K] 36 38 45 a3 90 lancnenn 1271
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PanNpL 401-412,  £- by

PANEL 01,
Panxn 402
PaNer 403,

PANEL 404,
PannL 406,

Paxen 400,
Paner 107,

PanEeL 408,

Panen 400,
Panen 410

Panen 411
Panne 412,

Panen 153,

Panen 151,
Pangn 152,

Pangt 150,
Tanen 107,
Pansy 168,

-48

4
Iath heled by apecial nails with resilient heads, nails being driven inlo the joints belween pieces of lath.

PANEL 401 PANEL 405 PANEL 408 PANEL 407

Head of netl imbedided in Jelt and covered with sheel fron; Y-in, felt pud belween siud and gyprum loth,

Nail aimilar to that of 401; no felt pad belween slud and perforated gypsum lath, .

Nail head canafating of a ring of sleel rod infegral with naal {iaelf; simtlar to that of panel 405 bul without card-
baard; perforated pypoum Tath frd,

Sama an 103, except ralid gypmee lath wos uecd,

Nadl head conarating of o rangof sleel rad integral with nail fteelf; corrugated curdbonrd and expunded-metal lath
&lrip applied to head a{ natl; gypsum board held wnnply againsl the stud, .

Ordinary nail wilh hemi encased in cepunded-melal (ath squnre; melal lath gintling the ecpanded-metal lath
f’q'unrr; Puprtim lath snug egainst efude,

Ordinary nwil 10ith kead encased in corrngated cardboard, and expunded-melnl lath square encomporsing the
ceerabioard but not touching natl; gypsum nth snig ogainat studs,

s

PANEL 408 PANEL 410 PANELS 411,412

Ordinary neil with head enclosed in corriegated cardboard, welal atrap girdling the eardboard square bul not in
- eantael with nasl; gypaum iath lnose againat studs, approrimalely Ya i, of play.

Nail similar lo that of{smmi 401; gupaum lath snug ageinsl sluds,

Drdinary m:(l"l with kead encased 1y thin cardboard, ecpanded-metal lath square over cardioard, which wuz highly
compressed,

Nail a};mftar to that of paenel 410, but hend of nail was encaned in felf und then covered by an cxponded-prelal
fath square; heth mug againat atuds,

Same nail as in panel J11; Yioin, felt pad hetween stud and gypsiom lath,

e s e Sy |
Ty e

PANEL 150, I67

& by A-in, wood atuds 16 in, on centors; on cach side gypaim lath attached fo atuds with stiff clins and covered by
!! it of sanded gypaum plaster, -
Stmslar o pancl 158, excepl thal Y¥-in, felt waa ghied fnaide pﬁpaum lathy and sanded gypsum plaster,
icx

Similar to panel 151, ezcept that gypsum plaster was 38 1o, dhick inttead of ¥ in,

8- by 4-in, wood studs 10 in, on centers; on both sides 34-in. gypsusm lath attached to studs by spring clips, then
;fv in., of gyprum plasfer, . .

2-by J=in, wond atuds 18 tn, on centers; on both sides 3-in. perforated gupaum lath atieched to atuds by spring
clipa, then W in. of manded gupaum pia-rcr.

Sﬂl?ﬂ a# punel 187, ezcepl that the spuce befiwepn the atuds was filled with glasa wool packed fo o densily of 13

e

«in, scooid atuids 18 i, en cenfera; on eack atde ¥-in. gyprum lath and 3 in. of sanded gypeum plaster,
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Tanty 2, Sound-tranamizsion joar—-warra—Continted
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PANEL. 176

Panyr, 176, 2- by {=in, wood sluds 18 in. on centera; on bath sides perforated gypeum lath held by clips consisifng of a roiled
spring and a piece of heavy wire exlending acroas the surface of the gppaum loth ond interlockivg with the

wdjoining elip, 33 in. of sanded gypsum ploater.

PANEL 77 PANEL 178

A-in., wood studs 18 in, on cenlers; on puch aide Ye-in, pﬁpmm Iath held by clip s shown in dritwing, and

in. of sanded gypaum plaster.  The nnil went through the clip and gyprum lath near its edge, holiting the
Inth and the elip }:rmly mgetinat the atud,

PAKEL 178, - 8- by 4-in, wood atvda 10 i, an centers] on each aide perforated gypsum lath attached to sluds by menne of clips

shouts in the drawing, and' ¥ in, of sanded gypsum plaster.  The nail held orly the bark of the clip ayainst the

wtud and allowed a small movement of the gupsum dath,

Paxen 177, .?-’f?

PANEL 413

Baxgr 413, 8- by 4-in. wood aluds 18 i, on centers; on each side -in, gypaem latk held to sluds by spring clips as shown

in drawing, and ¥ in. of sanded gupsum plaster.
!4‘ o
gl
PANEL 44

Pankl 416, Similar to ponel 413,

PaNEL 414, £ Uy d-in. wood studa JE in. on ceptera; on each aide Yein, gyomom lth held o spuds by apring olip ax shown
in ffmtuinfi then % in. of aanded gypsum plaster.  Thix.clip waa the same ne that used tn panel 413, rxcept
1hal u reailtent member waa introduced in the clip,

40
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Tanue 3,

Sownd-transmission loss—waLLs—Continved
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GYPSUM LATH HELD BY SPRING CLIPS ON WOOI} STUDS—Contined ,
. tbifes
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PANEL 416 PANEL 417

Panet 416, 2- by 4-in. wood studs 16 {1, on centers; on each side Yein. pyparm lath wiloched to sfud by clip shoun, then
¥ in.of sanded gypaum plaster; clip nailed to stud by inrpe- eaded nail loosely driven into wood, giving a H-in,
airepace belween the atud and the gypoum loth,  The same clip wos used for the vertical joints of the gyprumn

Panen 417, £ b _:Hu. wood atuds 18 in. on centera; an eack sile }i-ir'u. guprum lath atiached to stud by ch‘p ag ahown, then
in, of aanded gypsum plaster; large-headed nailz on eack wide of clip driven inlo atud befors inataliahon of
guprum lath gove o ¥-in. cirapace betwests the apud ond guprum lath,

PANEL 410 PANCL 419

Panen 418, 416, 2 by 4-in. wood sluds 16 tn. on cenfers; on cach side K-in, gypeum lath held o studs by spring elips jthown
- in drawings, then Y in. of sonded gupsum plater,

PANELS 420,421,422,423,709

PaneL 420 to 422, 2. by J-in. wood studs 10 in. on cenlers; o each side Y-in, gupsum lath faslened fo afuds by spring clips
then ¥ in. of sanded gypsum plaster.  Panele 480, 481, and 482 were fdenlical except for the lsngt
of the bent ahank Lelween the Es!h agat and {he nailing sirip nlf tha spmlg clip,  The black clip used
ot ponel 420 wan the mosl flexible, the red clip used on panel 422 waa the atiffest, and the gray clip
used on panel 421 wae intermediole in etiffnees. . .

Paney 423, Samo as panel 420, evcopt thal i-tn. perforated gypsiom lath was used and the apgregals in the plaster was petlite,
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Tanee 2, Sound-transmission loas—waLrLa—Continued

Tratiamlsston Joss (in dectbaln} st frequencles {aycles pur pocond}
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GYPBUM I;AT.;[ HELD BY 8PRING CLIPS ON WOOD TUDRS—Continued
. " o
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PANEL 424

“A* GLIP ‘7

PANELS 424,433,434,437

“g" CLIP
PANEL 433 ONLY

“0" CLIP
PANELS 424,433,434,437

PASHL 424,  §¥ein, ateel Iruswes used as atuds 24 in, on cenlers and mounted vertically in melol tracks al top and botlom;
on cach aide Ye-in, perforaled gypaum luth held 1o studs by A" elipe witk edper of lath held tngether by 20"
elips, then W in. of sunded gypsin plaster,  The end of the " A" clip al the Fvﬂ in the drawing was wired lo
the mctal frack, and the other end woa held by the steel fruan; the clip held the aypaum tath in plaece.  The
adjacent picee of gypsum foth wan then put in place, with the lofl-hand end of the “ A" elip inseried in the right-
hand aide of the previous elip, . '

PANEL 434 PANEL 437

Pankn 434, Swwme ax panel 424, exeepl that 2Vein. trisacs 1wore vsed s studn 18 {8, on cenlers,

Pangn 437, Same ax panzt 434, ceeepl that the ir!ru!rr uaed wos 3% in, af perlite pypaum, .

Panern 183, Same us punel 484, cxcep! that the left-hand aide of the top 4" ﬂ“" (panel 424 1w held in place at the metal
track by the eyelet end of the B elip, which wax inxerted info the frack,
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PANEL 435

Paxen 436, Two sels of Yi-in, cold-rolled aleel channels ect almrl Y in. and offact }{ in., edch act 18 in, on cenlers; channels
held at top by punched-out metal ateip and at baltom by cork atripa; on each side Y-in. gypaum lath and ¥ in,

of perlite gypsum plasler; gupsium lath hetd ta studs by "A" clipa (panel 424), and edges of lath held together
.5;.-"'1)":!:0_115 {pancl 4.‘.’4,-1':aga 44)2 gupaum lath heid from studs of fppau’fﬂ sido by Mein, thick aponge-rubber
ofa,

PANEL 436

L

PaNer 436, 8)-in. alecl tristes taed cs studs 10 in. on cenbers) on edch side Siin, gypatm lath held by spring elips (see
drawing) and ¥ in. of sunded gypaum plaster; edges of lath held together by mclul elipa,

OO S TR SIS E A DA
- s o, e, . N ", O ¥

PSR S T Y PO L By TR IR AL A S DA LD NS
A T T I A P ——

PANEL 4286

PANEL 423, Ona [¥-in. coldralled ateel ehannel (correaponds to approzimalely 33 in, an centers) sel verlically in conler of
panel, with horizontal 134-in, cold-rolivd steel ehanrels 281 in. on centera wire-tivd lo vertieal channels an
fhat horizontnl channela bridgel 13-in. airapace} on eqch aide Y-in. long-length gypaum tath wire-tied to

channels, 3 in. of sanded gypanm plaster,

Pannn 427, One ¥-in, cold-rolled ateel channel ad verticolly in center (corresponds to approzimately 38 in. on cenfers
horizontal ¥-in. cold-rolled siecl ghannels 20 in, on cenfers wire-lied on cach side of vertioal channel, wil
har{zontal channels on opposits tides of panel displuced aboul @ in. vertically with respeet lo cach other, making
@ fYein, airapuce; on each aide Y-in, long-lonath gypswm lath wire-ticd ta korizontal channels, and % in,

of snnded gypawm plasier,
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Tanen 8. Sound-fransmisaion Joae—war1e—Contlnued

‘Transmisalon 1nas (In declbale) at frequenclea feyclea per secand)
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GYPSUM LATIH HELD BY SPRING CLIPS TO S8TELRL 81'UDS—Continued
g
435 b1 30 31 38 a8 42 41 47 50 30 8.0 i} 1053
s 430 35 36 33 42 A8 60 49 Bl it 43 13. 7 F&0 ) 1063
GYPSUM TLATH HELD BY WIRE-TIES T0 8TEEL STUDS
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s Hosulta oblalned nt frequenoles of 125, 178, 250, 35¢, 500, 700, 1,000, 2,000, and 4,000 eps (averngoa abtnlned for 115 Lo 4,000 apy),
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PANELS 222, 223
Panel 222, Two special metal nailing stids hack to back and Jheld in poaition by top and bollops plales, 10 {u. on cenlerys;

) on each side 1-im, Hn'cz, O-1hift A denaily, plesa-fibey boord and puaper-backed metal fatk attached (o atude by

#pecial nails, and 3 in, of aanded gypaum plasier,
Panet 223, Same as panel 228, creept thal the denaity. of the glasafiber hoaed wia 435 6,

=

PANEL 143A PANEL 1438
Paxit V13A,  I)&in, aleel channel 18 fa, on exnters for shinds; on eack side expundat-mdtal tath auid 15 i, of wandad gyprum

plaater, .
PANEL M3,  Sawme as panel 1433, execpt that space betneen sinds eud the expundedeneinl tnth war packed wilh mineral won,

PANEL i86A
PANEL 188A,  3%-in, mefal ghwdda 10 in, an cenlers; on each side srepauded=melal tath and 35 fa, of anndrd q;u.uuu plaster,
Paznst 1048, Sa&u; ﬁ;fpsumt 1804, except thal the apace belween the studs unes poacked with mineralawoel bals lo u densily of
B i .
PANEL 229, 84-fn, sleel trussed veed as sivds 18 in, on conlers; on cach side expanded=-metel lath wive-tied to studs, and 3 i,
of sunded gypaum plaster,

18
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PANELS 159,
160A - 160T

Panet 159, Panel A ondy: ¥-vn, metal channels 12 in, on centers and stiffened by ¢ 1+,
herizontal metal channel about halfway up the paned; erpanded-mcizl
falk and 3-in. of sunded gypaum plaster,

PaNeL 160A Lo 160F.  Tiwe pancls siniilar Lo panel 150 placed back to back and resting
on rark § in. thick: diviguee from fude to fuce oy given below;
1804, 10 in; 1808, ﬁ'zi i, 180C, 7 ing 160D, 84 in.;
100E, 4% in.; 160F, {3-in, bracea at corners of panels were
i contact with each ather in panel I00F,

PaneL 1000, Sama aca panel 100F, cxeept that I-in, cork was replaced by i-in, honrd,

PaNgL J00M, Sama ts panel 16808, exeept thal I-in, board wer reploced by concrets,

Panen 1001, Same ag panel IGOH, except that the hwo rrmda were Led together al ton
points with a shoo made af ¥-1n. chanpel iron, each point befng approzgi-
tnalely 18 vn. in the horizontal divection from the center of the panel,

Pangn 221, Similar fo panel 16DA; ¥ each section of panel, 3i-in, melal channels 12 in,
on cenfers with ¥=in, horizontal sliffening channel about halfway up the
panel; expanded-metul lath, and “¥-in. kheal-insulating plarer; "bolh
sections rested on o {¥ein, cork bose; panel thickness & in.

PANEL 429 PANEL 429

Panst 420, 33in. sleel trusses used as stude 10 in. on eonlers; on cach side apring ch}lq 18 in, on centers fuslencd fo studs,

3-in. melal rod wirestied to clips, tetal lafl wire-tied to metal rods, and 3i=in, of sanded gypeim plaster,

A e Buna = oy
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PANEL 137 PANEL 137A PANEL 137B

Panut 187, 8-in, ateed joists 20 in. on centers; on floor side 3-in, woed fiberloard elipped to joists, 1 in, of conerete, Lisin,
Hl,cllﬂim i cemented to concrete; on cailing aide I-in, wood fiberboard clipped fo joist, 3 in. of sunded gypaum
Hasler, : : M
PANRLIBTA, .Szmue Jovete and ceiling as panel 187; on flaor side high-rib metal lath altached to joirla, 2 in, of concrele,
Yi-fn, linalewin cemented to ranereie,
Panun 1871, Same joista und floor av panel 137A; on ceiling aide high-ril metal loth alinched lo joista, and sanded gypaum
plaster with distence from wnderside of joisia lo surface of plaater Teing 3 in.

PANEL. 136A / ANEL 1368

Panen 1367, Steel flour section with flattop; on flooraido 8 in. of conerete; on ceiling side @ auspenaded ceiting of cxpunded
!;;efui Iath and T4 in. of sanded gypavm plostery approximately g-in, air space between the metal section ‘and
the plasier, '

Lanee 1368, Same slecl floar seciion and ceiling ag in ponel 130207 on floor side 5 in. af emulsicfid aapholf and *25n, of

canerele,
Z Zz
” ” ”
Z Z 7z
- 2 ’
R e
PANEL 707 PANEL 708

PangL W7, 2 by S«in, wond joists 18 in. on centers; 3i-in, fiherboard ceiling; I-in. pine subfloor and i-in, Jine finish foor.
Pankn THR, Smm}_ﬂa panel 707, exeepd criting waa Y-in, fherhoard, Y in. of sanded gypaum ploater, and Yi-in, fiherhoard
surface,
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PANEL 120
Paney 130, &by 8-in. wood joisls 10 in, ok cenlera; on eeilling gide erpanded-metad lath and 3 in, of aunded gypaum plaster;

on floor side 'Y a-in, anlifloar and 3ie-in, oak finish floor, . R .
Panen 1, Sawme aa panel 130, exeept thal 2- Ly Jein. wood Jorsla woere used instead of 2- Ly Bin. wood joints,
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PANEL |14A PANEL 1148

Paxun 11MA, 2- D,l 4+, wood joisln 10 in. on centers; an eeiling side Y-in. total thickneas of wood lath and sanded gypsum
plas

ter; on floar aide ¥i-in. subfloor and ¥-in. ook finish floor,
Panew 11413, Sameas panel 1144, ezcepl that ¥-in. wood fikerbodrd wai ploced hetween the aubflaor and the finiah floor.

o e B P T oy e e e TG

PANEL. ll4¢C PANEL 114D

Pawun 1140, Sawme ns ponel 1144, rxcept that there was 3{-in. aubfloor, Y5-in. wood fiberboard, and o flouting Jioor consisting

of 1+ by 2-in. Jurring slrips, Y-in, susfioor, and K-in, ook finieh foor.
Panesn 114D, Snr{c ax panel 1140, rrcept thal Yimin, lf.{laad “fiberbonrd waa inseried betwoeen aubfoor and finiah floor in the
flaating floot,
A By 0 T rn(r
AL ITITTURR R AN
[~
Z 7 Z Z
Z Z Z Z
s R S oo Tt
PANEL 701 " PANEL 702

Panew 701, 8- by 8-in. wood foisle 10 in, an cenlera; on coiiing aide Y-in, fiberboard and Y5 n, of sanded gupeum plaster;
on floor aide I-in, pine subfloor aad I-in. pine finish floor. ; .

PaNen 702, Same joists and ceiling as pand 701; on foor side [in, pine subfloor, Y-in, fiherhonrd, 1= by 8-in, furring
alripa 16 in, on contera, and I-in. pino finish floor,

/AN

PANEL 703 PANEL 704

PansL 703, Some aa }:am-! 704, ezcept that o aecand eeiling wan added.  The accond eeiting consisted of 1= by 8-in. furring
atrips 18 1n, on centers, Y-in, fiherboard, and ¥ in, of sended gypsum plaater,

Pannt 704, Sume Foista and floor as panet 701; ceiling was ;i-in. Siberbowrd, 1~ by 3-dn, furring alrips 18 in, on centers,
¥ein, fiberboord, aned ¥ in. of aanded gypaum placter,

5
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PANELSI32A,132C  PANEL |33A PANEL 133B

PASEL 132A. 8. by 8-fn, wood joists 18 in, on cenlers; on ceiling side expanded-melal lath and W fn. of sanded gypaum
planter; on floor aide ‘Me-in: aubfloor, 1-in, wood-filer wool blankel, Y- by BY-in, hardpressed wood fiber-
oard aq-uarcn apaced 10 in. on cetibera in eaeh direction, 1¥- by I¥-in. naiding strips’held in place by mefal

. atraps, Vi{g-in. cak finieh floor,

Pangt, 1U2B.. Thie soar a floor in an apariment Aouae suppoaed (o be canstructed the aame as panel 138A.

Pannn 132C, Some as panel 132A, except that wood-fiber wool blanket was )i in. thick, .

Paxgn 133A.  Some aa panel 1320, except thal 3e-in. wood fiberbaard wae substituted for the 234 by £Y-in, squares, and 13-
by I¥-in, nailing strips 18 in, on centers ivere ultached by one nail of each end,

Pansn 1338, Same ae panel 1384, «ccept thui the shoelx of Y-in, wood fikerboard in the floor were replaced by airips of waod

' fiberboard 234 in. wide and 18 v, on cenlers, )

sy p—————pp— e e b 2 o o e

yro L pl 'L

il i

PANEL I80A / PANELS180BC

PaNkL 180A, 2= By O-in. wood Forsta; a"Jnﬂ" aide ¢ sulfloor, £- bf 2-in. of furring strips 18 in, an centers and ¢ hardwood
finizh floar; on ceiling eide exponded-meial tath and 31 in. of sanded gypsumt plaate.
Pasgn 1808, Some ax panel 1804, except th! ¥=in. wood-fiber wool blanke! was taiid on the subfioor, el the £- by &-in,
' Jurring strips were altached with epeciol clipa,
PaNgr 180C, Same oa panel 1808, cxeept the blanket waa 1 in. thick,

i . - e —

. D)
N X " )/

PANEL 180D | PANELS 1BOEF

Panur 180D,  Same as pancl 1804, excepl thal Y-in. sirips of wood fiberboard 8 in, wide were laid under the 8- by 2-in,
‘wood furring, and the wood furring was atlached to the wood fiberboard with special clips; strips of [-fn.
wood-fiber wool blanket 18 in, wide were ladd between the wood furring atrips, ta

Panel 180E, Same as panel 180A, except thal M-in. waod-filver wool blanket waz laid on the subfloor, then M- by 84- by
£Y4-In. aquares of wood fiberbonrd apaced 16 dn. on centers n each direction, £ by Lgit. wood furring held
in position by metal strips, and hardvood finish fleor. .

PanuL 180F, Same as pancl 180, ezcepl wood-fiter wool blanket wan I in. thick,
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PANEL 709 / PANEL 7i0

PaxEl 700, 8- by 10-in. fir dfm’afa_m in, on centers; an floor side pinn eulfloor, building puper, ond *Me-tn, pine finish floor;
on eciling aide apring clépa (aumo az waed in panels 420 fo 428, page 4:?5:, i, prpaum Jalh, and 3 inoof
aanded Py Futs pldeler, _ s

PANEL TI0, Joials and floor scme ga i panel 709; an eojling side apring clipa (same ag in panel 425, prge 84) held Ji-in,
harizontal melal rods beaving expanded-melal lath and ¥3r, of sanded pupaum plaster.
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PANEL {15A PANEL. 1158

Paxuw 1167, Suspended ceiling with floor and ceiling, each uaing £- by 4-in. wood sluds 18 in, on conlers, with the coiling
ioisia 8 in. fower and 4 in. on cantera from the correaponding floor joiste; an the eetling aide 15-in. wood fiber-
oard erd 1% in, of sandcd gufsum plaster; on the floor side ¥i-in, aubfleer and Y=in. finish floor.
Paxpu 1158, Samae joinls and ceiling a8 panet 115A; on floor aide ¥-in. eubfloor, Yein, wood fitertaard, and « flonting fleor
' of f= by 8=in, furring sieips, Y-in. subfloor, and 3i-in. oak finish floor,
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PANEL 708

PasnL T80, £- by 6-in, woud flaor jaiate 168 fu. on centers, 2= by J-in. word cciling joista 16 in, on cealers, oo bz n‘g.'i!n'

apdced 4 in, on cenivrs fram the o by fonrs; aivapuee helween ceiling nad floor acd by tieo by fens af the edyes
of punel; on ceiling wide Yiein, fitertonrd and 32 in, of sanded gupsiwm ploster; an the Hoar side I-in, pine
subfloar, Yein. jierboard, 1= by S-{n, furcing ateipe 16 tn, ou conteen, 1-0n. pinn finish floor,

AONNNE,
MY
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PANEL 708

PaNarn 705, 8 by S-in, wood Joiets 18 in, on cenfers; on floor aide I-in, pine . floor and 1-in. pine finiah floor; on ceiling
side &-in. fiberboard and 4 in, of sanded gypsum plasier; then an additionnt eeiling of 2. Ly £-in. wood folals
18 in, an centers, ¥sin. fiberbonrd, and Y in, of sanded gypaum plaster waa suspendad § in, below upper ceiling
by nerew exied and wire foops §6 . on centers; 5- by &« by 2-in. fiberbourd-tlock pads an each aids of fostenings
alang twa by twos lo give £-in, airapace belween lwo by (wox and firal eeiling,
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PANEL 604 / PANEL 805

Pankn 801, 4-in. reinforced concrele slab, . . .
Paney, 805, Same ax panel 804, rzeept thal on floor afde waa edided, 114 in, of concrets conlaining an gaphali-water canlaion,

A RO U T N T SRR O SO STt rin Ay AT AN O
PANEL 801 /  PANEL 8o2 / PANEL, 603
PANEL 801, 4-in, reinferced concrele alab: on cedling side ¥i-vn. furring strips 1434 in. on centers, expanded-melat lath, and
H in, of sanded gypaum plaster, .
Pawes B0 Same as panct 801, with acdiigtion an flvor, sitle of approzimalely Ye fu. of manstic and 3in, parguel foor,
PaNtn 803, Same ns panel 801, with addition on floar aide of apprazimndely 353 in, of maatic, Y-in, fiberhoard, approximalely
¥a-in, of maatic and Y-in. parquet foor,

v g e, v..'.'
a8 Z e e
9 .._p-.-'?- o

-]
“PANEL 116

PANEL LLBA,  4-fn, concrele alab reinforced toith 34-fn. dinmeler vound rede placed 9 i, on venlera; an ceiling tide V¥ a= by £-in,
Jurring sirips 16 in, on centers, Yo-in, woid fiberhoard, and 1§ ¥, of sunded gypsum plasier,
PaNEL 11613, St}rinc.ah}? and ceiling az panel 1104; an floor side 1= by S-ta. fureing sirips, 5-in, subfloor, and Mein, ank
. nish floor,
PaxeL 116G, Sdme as penel 108, excepi that 3-in, woerd fibertionrd 1was inserted wader furring atrips,
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PANELS 1568158 1/ PANEL. I57

PPANEL 150, 4, conerele alab; an floar aide special hangers apaced 84 in. on cenfers one 1way and 24 in. on centery the other
toay (these hangers consisted n)) o atirrups 1}! in, wide acpnrated by o coited spring and pieces of full) ; cone
nected o the hangera were [-in, metal chunnels 34 dn. on eentera; ¥in, metal channels 16 10, an esnlers were
atluched al righl angicd to the 116-in, metal channels; atlached fo the 3{-in, channeln by metal olips were Yi-in,
ipatsn dath, ¥ in. of gupayn plaster, and 3 dn, of acotstic pluster (rorwel finiah),  The edped of tha gypann
fath were el hip efipa similar to the V'Y clipa of panels 424, 433, 434, and 437 (puge .5.;‘;. On the upper
side of the gupaum lath wae 3-in, ground cork,

Paner 168, Same ax panel 158, vxeept A=in, mineral ool wacd abave gypsum Inth,

PaskL 157, Similar to panel 156, escept thal 115-tn. channels rested on bentd pieced of apring steel whose contera were hebid 1a
stérrups atteched fo hangers; on top ¢f the gupswm tath twera 3 fu. of gratne seraps of gypawm watiboard and

gypaum lafk,

PANEL 78A 7 PANEL 788

PANEE 7HA. e by 12- by 12-n, firce-cell hallow ile 18 in, on conters and eonerete betrween tile and fo o thigkness of 2 in, abuve
the tile; an eedling aide ¥ in. of sonded gppsum plarter,
Paxkn 7813, Same au panel T8A, ereept B in. of einder cancrvte and 1 in, of cemen!t were added o floor aide,
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PANEL. |1 7A PANEL 178

PANEL 117A, 4= by 12 by 12+in, three-cell hollow elay lile scparatod by & in, of concrolo befween the tilva; Jointa caeh reinforced
byt fwo 24-in. round rods; stab 613 in, thick; on ceiling side were Vo by 3-in, furring sfrips 18 in, on centers,
i, wood fberboard, 18 in, of sanded gypsum plaster.

PaNkL HTH,  Sahw as panel 1272, cxcept that a floaltng Hoor waw added consisting of 1- by 2-in, furring slrips, ¥-in, sub-
Sloor, and 3=in, oak fintch floor.
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PANEL 117C PANEL 118

Panet 1170, Sameaspanel 11713 (page68), exceptihat Yein, wood fiberboard wasadded between masanry alab and floating foor,
Panen 118, Same as panel 1{7C, excepl that the ceiling was guspended from the algh by meana of wires; ceiling composed of 2«
by 4-in, wood joisis 18 in, on cenlers, 4-n. wood fiberbaard, 3 0, of sanded gypaum plasler,

PANEL 120A  PANEL 1298 & PANEL 129C

PaNEn 120A.  4- by {2 by 12-in, threccell holluw clay tile (rown of files placed & in, apart) and conerete, panel & in, thick:
on gedling aide 3% in, of sanded gypsum plaster; an floor side 2« by 2-in, Surring alripa 18 i, on center grotted
into conerele and VYe-in, ouk finish floor. . R

Paxen 1208, Same as panel 1284, except thal apring sleel clips were inaerted befween the concerele and the furring sirips,

Panew 120C, Same aa pancl J.‘.’ﬂ)’f, cxcepd thal Y-1u, gypetean leth was substitnted for the eak foor and [¥ in, of gypaum
cemen! teas applivd on top of the lath,

s & — r
p AV MY s | T

PANEL76 7 PANEL 77

Paxkn 76,  S-in, four-eell tite; an eeiling side % in. of sanded gypswm ploster; an f!unr gide 2- by 4-in, wood strips 10 i on
eenters laid an the 8Y-In. wide and falencd to tho fop surfaee, und the wpace between the woed stripa filled with

cinder concrele, then 3-in, maple finish finor, . ,
PaNeL 77 8-in four-coll tile; on eedling side 3¢, of sanded gypsum plasler; on floor side 2 in. of cinder concreto qrud 1 in,

eement,
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14. Numerical Index of Test Panels
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