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Sound Insulation of Wall and Floor Structures

Prepared by tile Staff of the Sound Section*

'['ho data obtahmd at the National Bureau of Standards on the sound transmission of
door wall and floor constructions ar_ munmarlzcd. Tlo results ill Re mrL BM817 1939
nnd 9s two Suppl_mmds (I 940 ned 1947 are In:!udcd t_g._thorwith laf_r rvsults u9 to Alarch
1354, The general princi )leaof sound lnmllailon arc discussetlpnnd the factors g_ver tins t e
trxlnsfliJsslotl of _,[rborllo I_ttd lrapacl, solltl{I Jll strll¢tllreSl tlro cx_n 9led. T to hngor _.nco of
ehooshlg mfltalfly quiet locations for bulldiugs Instressed, tqRlthe )est use o he qt t ter roolns
ofabuiMingisurg_)d, l'homcrltaofmlspendedccllin s_ floating floors htagg,_rcdst_Ms _nd
otllt!r ty ms of smlnd-m_ttl_.tJng con.truetlon _rc (_ISmlaSOd.A brief (e_eri)tlon of i:lo
il(_/i_Itrills totl IIllqllo 8 gJvon.

l, Introduction ranging from heavy Jmmonry to glass and thin
fiberlmards, on etlstomal'y types of w,]l and Ih)o!i

In the desiga 9n_ con_truetlon of elites buikl- stl'tl_rAlres, ali(I Oll nlodifieations of dm eustomm'_
ings, apnrtment buildings, and row houses as well types, A large portioILof this work has l)ecll made

possll)]o by the coo )t!l'Mit)ll of infllllll*llOLtlrol's of

as detached singldamily houses attention has to buildingmatm.i_.l_ 1 to 8 )'; ThisreporL containsbe given Io sound insuhttion in party walls
:: partiLioit v/alia lind exgerior willis. Pl'ovezlt[oli of t,llo 1'0S11118 O[ Illellglll'ellRJlt_ Of all constructlons
! t to transm ssioll of speech sounds origin,lting tested thO, are likely to b_ of intex'es_ irxany t,ypo

:'. within th_ buihling s necessary for privacy. Out,- of buihlixlg,The problem N sound insulation is It very (llb

:! side noises Ihtvc greatly increased during lira )ast, ficlllt, onn as flu!re m'o lilnny unkno_vll factors.few years ill mnll)" ]aealitles because or heavhw

-i vehicular traffic hi,eluding busses and trtlelfa. ]ix l_ is ofLcll diffletllt to n'elliet whether or not, apartition will by It good mmnd insulalor and it, is

! addition, there eh.etrical tI1RI medmnieal equip- generally im ms._ible to )l'(_[llet the numerical
lnellt, is beil]g tlsod wllleh increases file itlltOllllt of gllhlL Ol*tim lranm _issim_ loss wilh any degre0 of
noi._o produced within the buiMing. There is a (.or Lately,, As. re.suit, of lhe'sound-transmission
continuing llce(l /or good 8ol l(J ins late i ml.asllrt_lllt.Ills that have ])t.eit made it is )ossibh,
S_I'LlCt,UI*eS, 10 Illlllctl IL 11101'11illLelligQilt, ofltilnfltt_ tllltll hol'O[o-

'_ , ]'Jight:velght, eottsLrizetJon has he(m used Io Ilil I'oro. I h_re, still I'fillltlilb, howu',,,el'_ trtazly e]OnleZlls,
lil(_['ollslIIg oXlell_ ill I't_eltlIf_ years. The IllfittSHl'll-

• of Imeertaint,y. ]]eforo presenting t,itc ntlmerietd'_ molts given in this Report show thai gels' "¢
sptlltkillg_ lllol'o _401111(J Ifl [l'f|llSlliitted Jhl'ollgh I'(_sl]]ls (ff tim nte_lstlrcznol|la of Vfll.lOll8 eo_zStl*llC-

l'ghtv/eight strueLilres, :By eal'oful dotage m ltlleh tions, tht_ genoI'fl[ iI'ine] )los of 8t.e[lrillg qllhrt,'; cases however good sound Jllfltllal,lon can lie mihlings will be discussed.
I achieved altimugh it, is more difficult, Io obtain

i_ t mn in t m raise of a ,ear m' ((_.g., m.sonry) 2. Location of Bull{ling
constrtle(,iolL

:1 '1o aid izt obtni_fing the ncetssary di_tt_ for Ihc +When phmnlng a huihling, in whieh it,oisdesired,
:_ deslgn of strtleLlll'_S that, would hawt a satishu:lo 'V to keo ) Ihe llolso level as low as possibh nt of lira
i_ thgrflo of fltllllld itlSililttloll_ the _N'tltiOlllll _l]l'(lll_l Ill'fit thillgg that, ++tOll]d ])fl (_ollsll ered is ocathm.

N Or) _ , ,of SLan(htrd" in 19.. eollstz'ueLed eqlllpmtllt, b'¢ The re( llil'elnolxls of some Imildings, reich as hos-
_; lllOall8 of '*',']llellzllellSlll'emetll8 eollJd l]o nllill(l [ f plt,Ms, i+ehooJhollseS, eourlholtses, sic,, tll't_ Sll_l
_ t /3 SOtlilt lnsu]al on Of diff(q'ent, Ly)es of r_ I- that- Ihey shquhl not. he Ioet_ttd on Nil'ill!Is "_VIIPI'O

! strlzellolls. A hll'gO lltlllll/er of dilrel.ollt, L).tlt,s Ill the noise h eel is high 11111088txtz.a pl'titttilllOllS lifo
Ofll'£1tioII8 tllld Iloor $Ll'Ut2t IFo. hlt'+o Iltell ttshd, laknn 10 illfiII]lllo the I)uiiding Ilgldllst, exlerllll[

q'lleSO tests IIItVt3 llet_il Illlide Oil eollstt'uelioll_ O s(_ [f it I)ectmtes _eess 'y Io oe te 8 t
:¢ Iit]ihhng oil tt /IOl+ly stroet t,_lhel' t,hc windows

shotdd Im I!infinatl!d and artifiei.l illumination
*'J*llg _nal _ Itlo . Kepor 15 _ 7_liIJIIIxhtM I110_1_ I [ht*_r_ /+1 -

i _ t b+. *di _IU _+ero i , i_r¢41[i *d P,tl Js t, tJ'l0 _4,_ I FJlIIIII_ jn ]j_11oko[N[lldj_lll+ ¢]a*]ll,_flllUD/lvh,fr ti_,a tti flltl PiiiI Df Ihl_
_t ) ) O[3Jl_l_lI)UJI[JX]IeI[J31I017 xVtk_ in_ _41r¢4[_JlyA. ].orltlilLl+ The I¢+lu_t )il _t,f.

imr ¢13.+)r_ii_t_dn1111y i'_, Rd_,lllallflll<lll **, Wslc Ol_+ i_l r 1,1jleSe _llh oxt_mlanrll<Lllt<ffph _llt i+l_*l _iv_hll i o n_t,renL'+ is¢
J A_ll[Llle[ Jr Wl$Ollll_rlll_)]_t[lo tr4[Iot£__kofC]le_Rll/Pltr 4' tg [n i_ ]t,_¢] IgpubJc $c lifts f¢l¢ltllOl$1t fii t_=a'tr racist itl_ _,y

ilrl¢ 17_I_PHI) lil_[ iJ/ G ill fl PI Ll_lef_cl, lbfllrit_A,

I
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provided or double wlndows sholdd be used and windows water pl])[_, condults or tim ducts of

)'scout one t ken Io e In o any savage of vent ath_g systems, ore.
satin( aroum t to _ill( owe, In ( tter case, nls- 2. By vihmtion of the stl_letnre.
ehanical t'cntil,tion must be specified. 3. A_ alrborne smmd through wall stnzctuns.

Vfllero a Imikllng is localed close to ralhvay lines

subways, olovatsd railways or streets where heavy The tussled of m_venting the trmtsmissinn oftrucks are passing it is frequently necessary to sound hy rite first means is qalte ovklcnt, bat ;tot

use special precautio,s to trevent v'ibrafisns I)eing always caa'¢ to carry out. I[owever cracks c_mbe reduced" to a lniztilIllllll altd wllere a bigh do-

transmittedthrough tile fonndatisu into the strut- gree of sound hmulatioll is desired windows shouhl
lure. This is sit im mrtant problem 7 hut no b[_ elknlnated "whon.ver possible. Ventil.atlng
attempt w bs ms( e to *scuss t n t i s report, dncts present tL serious probl,em ll_lt by inserting

a trolmrly desigaed acoustic filter lit tile duct,

3, Locution of Rooms Within a Building most of t'lo no sc (ran)o cl mhmted.
Proventlonofsonitdtransllllss_onby thesecond

Many of the more difficult problems of sound insane shouhl b(l takes into consideration when ""
insulation can be avokled if care is taken as to tlm the huihling is designed. Some nn_terlals do not

location of rooms within a buihling. For instance, Iranst_fit vihration as readily _m otlmrs and thisin some C]overnment buildillgs there arc one or i Ir43rlllCO 11 t ic mater a s can sorest Inca be
ib',vocourtroomsor keal'ingrooms'*vheroalownolso llsedto advaittags,One of tbo inos_eonmlon
level is desired and a large number of other rooms Inethods iS ths llSS of a ltonbonlogeneolls structnr/_,
used for purposes where the noise level is relatively or wben possible, the templets separation of the
high, for example rooms in which typewriters aml two parm of tim structure. Tbis problem isI
other office equlpln01tt are to l)e IIsed. ]fro- dlSCllsscd fln'dler iit s|_etioll 7,

qucntly, a huikllng of this type has an iaterisr Tim airborne sound transmission tl rongh wallscourt. Under these condltiot_.s, it might be pos- is more easily studied in the laboratoD tban sound
sibloto locatethe courtromn bearingroosts,and transn)issloill)_tlm oLber Inothods, To llndof
prvato offices areouad tim nterisr csilrt, lit tim stand tiffs action, lot us consid.or.some of the
past many buildings have been designed so that fi|ctors that, control tim transmission of souud
rooms facing on t_ court Wel'O the least deslrablo, througk a panel Let 118 consider how sound

From tlmatand toint of sound insul_ttisn however passes tb_ou,gk a sheet of window glass. The
tlmso rooms should be tim most desiraiflo as it is sound (it(rg) is transmitted to one side of tim
generally possible to have the salsa ]e_,el in these gl.ss b'; r The impact of tbs successive sound
rooms much lower than ill resale facing OU the waves ilpon the glass uallseS it to bo 8e_ in ln0tion

street. It must, be empl.lsized, lion, ever, that one likt_ _t, diaphragm and because of tkls station
room located on such an interior court m.y destroy, oncrg 3 !s transmitted to tbo air on tits opposite
tim quiet of all other remus located on tits court ff side, '1 lm amount of energy transmitted through
tiffs room is a sou|'cc of noise, the glass depends u_on tits amplitude of vibration

Similar considerations ap)ly to tlm location of of tits glass. This nl tara depends prhnarily upon
rooms within dwdlings, andthe architect can often four things--fire initial euergy striking the glass,
make a house more comfortable by ml!tabls,loca- tim mass of tim glass tim stffi'ness of the glass, and
tion of sleeping quarters for example, _ith respect tile m etbod b)_ whlcll tim edges of the glass are
to the prevalent sources of noise, hdd ismciall._ as it affects the damping of the

A type of noise that is very disturldug and orion motions of tlm gklss. When the sound consists
difficult to eliminate is that from machhmry. Fro- primarily of f_single frequency there is a possibility
quently the mistake is made of locating maehktery that tim diapl'wagm may bs in resonance with this

on some of tim upper floors and then locating a frequency, ll,l this case a very largo part of the
room directly below in which a low noise level is sonnd energ_ may bo trans_nitttA. Normallydesired It is true ikat it is generally possible to tile 1,essnancs freq{lency of an) part of a buikllng 4
place such mackinery on specially designed ma- is nmch lower than tim frequencies of ordinary
chino bases that will eliminate most of tile noise sounds and banes tiffs comlition is not gea-

in tim,room bolo_, tlowo)fr if the locations of era yof mportancs,t zo tP, o rooms were reversed t to problem wouhl i

be much simpler. 5, Homogeneous Walls
4. Factors That Control the Transmis-

sion of Sound Through Walls and From work that has been done in tile Iabora-
Floors tory on homogeneous waUs of various ty)es, it

has been determined that tim weigbt of tile wall

Noise may be transmitted by tim following per unit area is tim most intportltnt factor in de-
means: terndning its sound insnbd ion. Of secondary ira-

t, _S nlrbOl.lle sound throngh o )oltlngsj Sllch as portllnc0 art_ the natllrO of ths lnatcrial sad tile

open wlmlowa or doord_ cracks aroum doors, mtmner in whlcb it is faMeued lit the edges. There
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ISIIl'llth_PpOl)ll]llrnlisct)llceptJttnLllatfiberbmLrd s]otL T]io stifferthe Stlld,whid= is tlmcolnalol_.

and sheet ]elldhove specilllpro )ertlesItsSOUlld silpport for Lho two stli'faci_st|in SlUa]]er the
insulators. Actually i1._nl3" the sound instdating mnl)litudo of vihr.llon, hence, the better Iho
proportie,_ of Ihe zu_ltm'ia]8 _')y thenlsnlves are con- sound insilhltlolt,
sidered _sheetofste_ saslig ,yboLterso
Jllsllhitor t lall a s It, I!L of Scat or film' mard of lira

Allothllrwll,v'I0 l'OdllCOsotlnd translll]ssionIS to
r(l(hicc lira cou )l[llg Imtweciz the wall corm'ins and

Sllnlo weight lmr square foot l)ecaus_ of tile greater the sttld. _*_hen gy]}Slllll lath wns Ih'st hllro(hleel|stiffness of the steel, hilt the dlfferenlm i_i nob tim lisuill ilintlioll of nlt,al_hhlg it to tim siiills was

Ullliiily grollL enough ta be of Iriicllciil vahic. Iii by nailing. 'Phi._ glivis i1 rlghl Ilttlichlnifflt Io Ihil
lllllill )llne]s tile nlalin_r fl1. chirllphig tim ellges sllifls_ which was iillllesil.lillh_ fi'oln tim sLliadilnilll
i_ of ilnllortlln_P= hilt [i)r ii hil'lO llane] Ihi_ lnllillli,P ol' sound ill._uhitiOll. An illlpl'OVelliOill, OeellrS If the

ill which tile ell_es IlrO Iwld Illitl_os Iiiib Iitllo dif- gYl Slllll it I s lit lehod t_ t m .q!ll Is I'ith iis ring
l_ill'l_llCg hi ils vIililt! /iS II Stlllnd illsuhitor, clip wlilch allows seine roliitl'<o lnoVl_llll!llt lle-

llowever iittelitlon shoiihl be ciill_d to 111131.1ict Lwitun t ill hiLt ltlill tlii_ ltLild. Olhcr lillqholls oft lat I in gfllll)l - tlmlht! n!l 1.!lctor (ll't:...ILiS_ioll !lJii_ llc,_i_,ll_Dli_hhif_ thli thllllU i'_ttlllb hlivll tml_il u'it'd Ior

ill declbe]_)for holno,l_t_lli!Oll8 _VllllS is nol, dJreclly L'llllnllle _IlSlil I it hlrgo-hellllod lllllt dl'iViHi hetweeli
pro iorllollal Lo tile weight ll.r ulilt ilreii, biit hi- thu Ileces o1.gyl)Silln hilh lastcqid of Lhrough thlqiL
ci_t_ilSO8 e_Srllp ytlifi t _lfile_0' let lly I_ g Nehhl_rllmil/_i[ilorlhoclllfllrnlsari_id1.11_llmhilz

)1'o iorth)illll 1o tim logiirlthnl o1' Lho w_ight per hlitweon thli_31sllili hlth Slid stlllL Hence ii, wllllir
liP, it 111'0il. rhls lllOllllS thitt il h!lh dll41._ll fir COlistrllcted II1 this nlallll0r pro'.'ed [o be i1 lll.lllq,SOtlllil insllhltlOll Ollllllfit lift oiltiiillt.iI in ii hlinlo- sill n lSll o' l a o o w tim If]is II Ih

_lorieOlllt wflll IIilless tile wllll is lnlidO oy:c_et higly nliilull hi the Ilglllll illlillnor.
_iiVy, As in ordhliii.). '.VOlhl-stul[ COllstrilctloli lllll_l id"

tile SOlllid l..t-irllllSiiilttcll throli_h thii 8111,1,

6. Nonhomogeneous Walls Ittteillllts hllvO bl_/2n Illlllll. lO illlprovo 8ilch It ] Illli
11011}iV" IlSillg sellitl'iitl_ sLiilhlilig for l ho two shh,il

It 18 fOilllll thaL thll illSU[litlng viihltt of Ii wall tlf This Stll_'lered-_llild t,OllSirtlctlflli IllWilys shlill$
gi_'_n w_iglit Cli_l btl illcr_ased collsldornl)ly if Ihll tlOlllO hll Irovollliffll, ov_p li slnglo s_ii(I buL Iliil ii c
wilIl is lirol{tlll iip'illlO Lwo or lllfll.fl ]ily(!l_. TIl(t lnlll_h IIH onf llllght. _xliect, Ill!c1111fo eonsiderahl,
sllrfllet_ Oll which the sound strlkes is sot in villi'it- Olll!l'gy ltl IrlillSlllltled Ihrough tile _OllllllOn Cilllllv_..

tloll, hilt thl_ enerdy tl'ol_ Ibis Sllrflic0' has to bn tloi s lib tile ceillii 7 iilid llo0r.
trilns1.cTred to tim lioxL lit) _r laid IhPll Io lira ollwr 'i hero is it rnther gunerlil lnlscOliCl_ II lOll lhiil lhl,
side. _y a pro lel. eoliihhmllnll o1. lllillerJiils thls l#Olln( - Ilsilhii on V'llhlil o till or( Illa'y p ilsliq' Wil

oill_l'_y trlillsfor may lm Iniidtl qulha Slillil]. lllld tim cfia be grelltIV" increased ,by il_ilig SOllill kliid llfItllrlllllor tlilit l.rfillS1'er, tim lmlhr Lira wlill is as ii lillhig liilihlrhl_ ImtW(_li the stlldS, Altholigh Sllch
li Iillm' is limlnlly ildVillllligeOllS IIS ii hi!lit inmihi lor
tim lllllllll CilllnOt hll slihl of l_ iis i1 _ollild illSllllllOr.

8Olllill insulator, Vtrhi_ll ii willl is Ihlls llrokl!n Ii I
into hiyors tim lroblelii ]l_colnes lllOril eOlll ill-
ciitel i linl t s More f lieu t to pred (it WhllL lira In lllilny tales tim em ity iih" ftpllCO ill ae,nislief, lly

the lliltter COlii4iructlOli. l_llr llghl_r lllil'tltlO:l_ li

tl.flllSlliissloll loss will hit filh_r Iliiiy lm of itdVlllihigit hilt i.ll,l_il l_l,re Ill_lchdcpeild8 li IOli ils nlltilrll iilRl IIro _m'tlcs. I1. lhl_

6.1. Lafll slid Piaster Walls filler )lic_s dowll no lha_ it bocollleS l'llthoP solid,it w 11o_ill ii tlo IItLWI,LIi L 10 tWO Slll'fIH_eg III1(

A wooll-sLlld Iml'tiLiOli, wilh _itlll_l" world, lll_liil, froqiifmtly lie moru lilii,ili lhan Iooll, If it iili
tit gyllSUlll lath ]s iiii uXlllnplo el il. COliSti'u_tloii llllllCrliil that is 1.1iil'13 _his ic, 8o that it stays hifor which i_ is dilllcult io pr_lllc_ the li'aliSllilSt[tlli cOllhtct wldi tim sui'1.1ico hi3 Iq" o1' lira )lii'tiLitlli lilitl

loss. _[itlly ffit_Rli's lilrei_ ihlt soiilll] JnsllliitlOli of I_:¢I_I,L_8onlil _lresstil'e_ iiilll if it has consld_rlillle
such a strilctui'o, %Vith walls of ordhillry sliill

_l c_n_trilcLioli ;1'o hlivo tWll iliiitl_r dhtphriigliiS iiitcrnll] fl'iOtiOll it liliiy llilih!l.hill/ ihlln I thevlhrathlli of the piirlillon 8u r1.11L'liiillil thils inl a'o '.'o
ll}l C}l llro Oll oppos te st(es el t lo pilrl t oil 11111 lho l_Ollnd iliSilllllloll o1.the liltrlltiOlL

hitw eoillnloli _11) Iur_ ;vll_ro Lhoy itl'e litLnclied
to t!m sLuds. SOtllld elil_lI_ e.ltli lhDa I)o triiliS- 6.2, Masonry Walls and Floors

• forrod by two differt_llt )aths 1'rol;q one side of the
partltion to'tlio other. Tim eaergy of vlbriitilln ];'or helc.'y I)uihling eonstl'llCllon such its load-
of Llut phistoi" oil Olil_ shlo Clili lie ti'liiis1.1_rred either Ill!atilt I Willis fl 11ollllllt wall will iliCl'Oiiso tim SOillid

to tim stutlt _ind their licrfls._ [o the phislel' on tim hi,ill fitlon, )lit the fi ei's ihiLt lltv_ men trod s_rii
other shlo b) s011d coilllil_tloli or it Cilll be trlins- to lie of Iittlo '¢fllillL Howiwer, wlth li Iniisoliry
forred to the nlr botwi.i.ll the two )hister surl'ilCeS wnll Slitisfilctor.v sound iilslihition car ll_ ol)hiinod

nnd Ihell froln the ah' Io Iho s¢COll(I 1)hish!r Sllrflice. in oilier wllylt whlch'ol'loli gh'_2 hbLLor results than
].ly _x loi,ililoiit it hits Iii _il _holrli for lisiial llhisl_r li dOllb]O wlin.

coiastrllctloo Oil v/lied studs tlmt inoTit I)f tha Ililriostclis_sitlscush)nilir.v'tolll)lythnplash!r
oriorg3 ia trailsf_rr_ll lhrough lhlt studs nlid ollly dlr_cily Io file nlllSOliry, lit tills (..li8OI tim wall
ii v _l'v' .qllla i 'o )o' oil ! r_ gh t _ i r ](_tt i- llflCfqlle8 it solid lalit alill ils ".Veil4ht is tim lilOSL
117 t s 11 llllnl t '.',o liill 3 I raw a gelliq'iil COlil! It- ilnportillit fiiotm'. ]f on 3, 3- l)r ,i- ILl es 111'oii_lllll,
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Iherv is not sufllcient weight to _ivo safidactory to ilia limihttion in size of test models. For
801111(|ill_ll_ll_if)ll iD IIlost CSSI!S, Tho prol)]cln thell 311(tll8111,J/lgtim impact noise transmission ]o_8 of
is one of attaching tile piaster sllrl'aces to Iha constructions speeialnmchhlesareuscd{oproduco

intlso|'ll'_ Col*e 8o iIs lo _oc111'1!fls Intlch soiiilit P.sti_ll(htl'(I hnpact nolsc. 'rim o11o lifted lit Ih(ihlsllhttloli lift possible.
lira f*lrect el" kee Ihlg the )hlsi_r filli./'11_1] of fiw rollsj whlcll ilro raised in sliecessioll by itlqll( I ]]lll'liill is showIi hi figtlr_ 3. It conslsls o1"ll set

liS indopl_mlent of Ilio lnllSOlll'y iis possilllo, wood sot of {'ltlllS, Olllt rod is allowed Io fiill overy

furring strips were lied tn a 4-in. tile wall wilh slxtli of a socond. On il wood Iloor it is quite
wires tliat had linen t ln[leddl d in flu nlorhir olnls, lmisy--so lllllcli so lliill, it is rather dlffieull IohohlWaterproofed pllpel' "_l,llS liliili._l to lhl!slt filrrillg I%eolworsiitloli in Ihlt room. With s. floor })llll[ of

slrlps., lind mellil ialh. allfl pllister _l'el'l_Iheli applied wood jolsls iliero is stone redlmtlon of iho llolsofig. l). ThoohjlctOlllSillgpii)irwIIstlllffovelit l,riiliSlilitlell throilgii lho floor piiiiol, but Iho
lhl_ phistl!r frolli pilshhig lhrofigh Iho lliellil ]lllh trlinsinltled nolso is slill (h_iildedly lllilioyilig.
lilld llondlng Io lllo lrtliSOlllT core. ]1, _.l'ilsl'ollnd SOllle eonlrlieiors llllilll ii llolllillg Ilo'or lly liiyhig
lhilt this typ_ of wall was s'ilgliily belier Ihlin iili fl rollgh l]oorillg upoli Ih_ joisis llpon Ihls ii hiyer
8-in. llrlek wall llltlioi gii !t wolght.iI li i }rolhmit,"ly of fili(wholird, lirJd I1 loll tim fibm'boiird it [ililsh
only 5.-l_-lhh'd iil lililCll, ]Im liit+l.iitill el" il{llichilig l/otll-, which is lillilt_ll 1hroligii Ilit_ filmrboard Io Iho
the furrillg strlls is of minor ilnpol.tllll(.(!. Theru rOllgh /loot. Tills refill of consiruelloll wils

lifo soverlil piill_lil_d llilqholls of littaciillig fiirrillg tel_tod hy the illi llici Iniichllle 1o dolerllliliOstrl is bill, it 18believed thlit for this lypo of wall Will+thor slleh it sirll(_llll.ii %'*'liftbettor bill it Wilt
folll]trllCt Oli l lore 8 l tilt, d rertqlcil in tim llOllnl[, l'Ollnli thilb the 811111o}Ol.l_l_lllilgl_of _iOllllll i!llergv
ilmuhitioli vlihiet of lhcsl_ t_vl_t(!nl.,iii_l long its Iliii WiLq triiliSlillttell wlihhl i!.x li!rilllolititl error) ll'8
phialor till'l'llCll i.qhdd iIwily'from tim IIIllsonry not wilholit tim layer o1"Iih_i.lloiird.
making direct COlltilct P,t lilly lohiL In iulothor i_.,:pl!l'lllliqlt P. rollgh sublloorlng was

It wllslt 80 f01111tI lilt t io _Oillll IIsIIhil Oll o1"II hlhl II )Oll which wlls Ilnced the tllJorbolu'll. Ori
iniisoliry Iloor COllld 110grciitiy iln irovf'll Iiv ilsing thll fillilrlloiirll wcl'o hlhl inlillng slrips lo which ili{i
ii tloatlng tloorhig lilld Ii SllS li_lldi!d coiling "(Ill. o). finish floor was nailed. It is h_dlovcd thiig Jim
The llllil,ilol o1" iithleh IiI tie nil lig sirills s llloLholl o1"I'llStllilill7 these llliiiJllg l.ltl'ip_l ifl not Ol
lll_lhab]3 ' el" sel_Olldill"¢ inlportlul{m its ill Lhsclls{t _'l'l!llb illl[IortllliClL The strips call lie milled cv01'y
of l+urring strips littiitqied Io lllllSOlli.V wnll8. ].or 3 or .t f_ or held ili posillon }ly vlu'ious ilrl'illlgl_-
tlin SliSpolided coiling rigid hilllgers shollhl ll(it lilt lllt_nls o1" lira is. Phls Slllllfl result i_lln Im iil_-
used. .AlI.v flexillla slip iorl._ Slleli ils s )riiil s _1' eolil Illshed fly lhl_ Ilso o( s Irillk,.q el. Slmili inctiil
Wil'SS wlilcil do not give ii rlgkl cOl]lleCllOll I shou]ll (: III 1'_ t'Ollhl II ilg If* i. ]'Of II rliorllo 11osPs fillC 1
if* ftitt stile Ol'_,,, Slrliclilres fli'0 quilo Slllisfactorv. Ullder ilSlliil

eolidltlollS_ it eonvel_litioii carried Oll in III1
ortllilliry lone el",,,oleo i..tliot illllliillc Lhl_llgh Ih_IIi.
]lor iln lllCl, noises howlwer such fill.UCtllres lira
i'lll]lttl' dJsiip ioiiilillg. They llro sllghlly llt_l,tt!r
I ii111lira 1181111iwood i.ill.llCttll'l]_ i it l'oolsillps Cilll

f Ull$1tl¢l _ llllp_ I_t 5 II 1

....................... ]'-_L],r,_'g/--- lie eiisil+'.'helirll throllgh thoni.

FlflU_, ], D[a_olirllWO/Iwilh flirted-old ldosler,

i¢l[l[[I [$O#lllgl 1_1_4 tl_$1 l'l;ill_[ff VlO0_

(","<'............ Z........ ( .....

,: o.o L_', '"_

l"lotrn:-I _, Flaalln_ floor and suspended ceiling,

7. Impact Noises and Methods of
Isolating Them

Noises caused by impact, such as walking or
tim moving of furnl'ture, or hy it dil'eet transfer of
vibrs.tioli frolll nlll_]il/l_ lllId lntls]elll JlIStI'lllll011|S_ , . • ,,_
such ilS pliinos_ radios etc. lira liiort_ difficult to - • , .: " '
imulata than alrborno hOmO, Theso noisos aro
ll]SO Inorcl dlltloult to study hi t]la ]lil)llratory this Fl{lllllli 3, Machine for produc;ng imptlcl sounds,
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Tha next £H,fem +t` to im )rova such sLrllOttil,o_ rosl]i(IBt mOtlBL]ll_+ JloA'in,_ I_cmI+idorabla atrumml
eolmisted of sa )m'ating tha ceiling and lloor jolals, of int`orntd danl _illg is )]acod Imlwoou tha ina-
'['ills gttvo o.bout lho mtmo l'OSUll+its t]it_ shlglo s_t, chhlo and tho build fig struc£uro.

• of joists hod flontlng IIoor all+hot gll [lob ( uiio asmt.sfcto._. A o i g oÜ + s t + _ , 8. Effect of Openings and Metllods of

i This catniP[no[let gave the bast resells that wore Computing Results
obtained with woad joists. Tn the foresÜlag disoussloil, the fact Ihat all

; Another type of Soar whioh wits studied WIlS rooms ]mvo (fit,ller doors or windows or bolh has

masonry. When im mcls wor. ap)liod dlreotfy
to tim masonry IIoor tim holms in Iha roam Imlo++ Ilaon [geared. A window m' a dear in i+ lartiLioawill fl.oqllaatfy Ll'anmnlt` more sound [:hail the rest
was }['act ca ;_ ts or( its n the room where the of tim mrtltion tllthm/gh sealad arohild lie edges

math[is was lomlte(. A lea+log leer was then so that it`i_ airtight he[lea it, nnw I)o uschms Io
huih: resulting in dochled improvmnant. Fintdly do anyl,hlng to the parfitlon to i/ill'ire;'Ü its sound
t_ sus ion(led coiling was shied lind this gtwÜ the hmulit_tion its ]Üfig lib Iho door or window renmhls

_. best result` (fig. 2).
... b or ]m )trot` zloisos this coilstrllt_'tiolx ',vile not` ft9 irl tile [)atilt[oil.

good tm for airborne noises but it, was 4_ decided Tv bring out this point` it, _ill be necesmtrv Io

improvmn_nt eve' m_umnry slah. Tim noise h'om discuss rather briafly how to compute the fohd
the [In [tRot machillt_ WllS distinctly audibfa, but` sovoralS°Undtranmnittadelementshavingthr°Ughdifferm_t,trwallcoalllclantscommm d of°f
lie[` loud enough to be XOl*y ilotlcoabla if two transmission Ilntl tile 111111111=31• ill whiclt tiles0 re-

)co lie Wore ttdldng hl [,he room. The results in sill,s arm USllltlly expressed.
£ i 8 tqlSil wore IllOl'O mitts̀pecter)" t 11171[Dr Woo( ]+[l_t` lot` tls eonshlor tile IlSllltl Iillllmor of ex-
joists, I 'csslngvt] asofso tsu to t t w 5' they

in Iho fol'ogoilig ¢limnlssiolt O111)" trio difference are expressed ill List way. ill most` cases we are
])ot`'_vean t]io noise levels in the rooms ahovt_ and liltÜrested [tt tile circe[` of sound upon the hlllllltll
below tim floor ImZ o lure f)eull aoBsid_rcd, ]3_,

cfultlging t[la floor covarillg the iiolso level h_ hoth ear therefore im at, tell[ )t has I}Üttll lot[tie to OX-
I'OOllltl1111_)lie greatly rodtlcad it!Lhottgh the air- )ross the results am thltt` Ihoy are ,tp )l.OXiBlatoly)roportlonnl to what,the atu +,hears, It` has been
}Ürile 8ound-tl.allsm ss nll oss llll_ Uot I)o oh[raged fotllld that the mu'(Iot s not rts lend ill 11:o)ÜI'llÜi[ i

stroll, Io the energy; of rite sound. As the om.rgy of itFor lloIses tim[ origilutta fl'Olll iIll])tlcts Oil [`he fiOlllld iiicral_es slot[tillS, lho Rollsltt`ioII Of loudness
IIoor, tim floor covarhlg acts solno_vllaL in the fails to kea) pace with it`. There Itppaars to I)o
llltt`llPtt of I£shock absorber. ]t'cnco tha sofLer in lho oar i1 reguh_tlng or )roteetivo Illaelmllisnl t

aml more ylaklhlg tim floor covering, th0 lass the which', fika tim wall-knowil mechanimn of the eye
nnIouItt, of coors) trltnsferrcd to the floor to Im )rotccts tim orgltll eel[[liSt` oxcossivo stimllhtti0lE
rttdlated its llolso. ].or inshmea the noise pro- Ex mrlmant shows that the loudness sonsatiolt is

'_ duced by x_:alklng on a floo,r anyÜred with rublmr a _ )rex[solely +to _ortimml Io tim logarlthm of
o_. cork tiles is somawlllLt less tl!llll tllltt+ Irodltccd the Sotlnd energy that is atmrgles pro mrtlonal to
_dmnwalklngonbarocancrota and thatpt_oducad lO tO0 and 1 0O0wauhl )roducainthootLroffects
when walking eli it heavy carpal is xor) lnuch p .opo 't o to 1 o, it ]( 3 ros )acti.voIy.
less. A sfight modifies[leo of'this Iogiu.iLhmie scsdo

lilts coma hltogotmrt,l [IsÜ tomeRstwd so[loci ÜtierS)"
Itlld the antÜ[lilt of noise ro(hlclion. It, is calledThe IuBollnb of noise gonm'atml also do)on{Is

Inpon tim t`)po of ol)jec_t`lul.t,sLrilcas the Ilonr. As
two oxtrmnes lot [Is aousi(lar the last`her hen] of the doclbel scala. Tl is sea e arc y m t pies

It ahoy with an ires dip on Iha bat`tom versus It the numbet.'s of the logaritlu_lic scala by 10. The
rubl)er ]lcel. The im )let of those two kinds or unit` of this scala, the decibel, is t_ rat[mr convert+
heÜis Oll It concrete floor will >reduce 17Ilolsa ]o;'a] ia tt` I t`as t, s I)p 'ox n _te 5' I,ha area[last chlmgo

, ntvlng t_ ( ifÜroseÜ of savors (_m bols. if tho ill anm'gy [hilt the Irveraga ear can detect, li'or
)_ this reason this unit htLs freqtletLtly been cnllcd trfloor eovcriilg consists el rubbor or cork tiles, [`ha
i difforeaco in tho noise levola )reduced by these smmatlon unit.
• t t •

[`we types of hods is smaller+ If WO I]$o I1 st[l! Phodecilmlscah+issuitabl_fornuasuringratios

; softer'rattler[el fort[ floor _ov rl g s c s t _vy of sound intmm[t_', To n_aasur(_ absolut,a nolso" earlmt, t`h+:difforonc, in the noise levels I)rmluco_l levt Is tho zt_ro val'tm is assigned to _1definite love/
• by [`ha I,wo t`)')es of hods beÜenos negligible, i, o. a level of 20 decibels cortes ends to an

C_oilsJdarablo sOtllRI Oll(_l'g)"zntty ])o translilitled o a'gy i0 ) Lz es that, eorrosl)olldillg to the zero
': through the legs Üf ,t pi:tna or radio into Iho floor, value.

illÜre C o£tr]' _lhat ISThis ran be )nrtly el[nlhmted by )utting the lags To understand rr little 'I 3 ' '
of the pitsÜ or radio ill clisLor CU)s Itll(I L[1011 IIIcant by diffor0nt soil[ill, el[orgies in dccibds, and
putLiI]grubbar ]lotweoltLlm casLorcups Itlldtho ]towmuc]_ LhlsanargyIlutybo radtlcodby itsLrtm-
tlaor. Vibratioils frolh Illachillory that` are car- tura figure .t silould bo referred to. Thls has
rlod into i_ ])uih]illg strtmt`ura ltlld cttuso lioisa tool), lnlldo up front the rosuIts of v/trio[Is Boise

t`l roughout` tho building may bo ]argo]y olimilmted moaaurammlts ttlld gives an approxlma_a itlmt ofiff a somewhat ainfihu' m_mnar. In t I s caso a the vahlo of different' noiso lovels in decibds,

5



tee l:..r J.t _st... where .'I is dle Lots| absorptlon in tile room _: s:
s_ eic. arc the areas of the varlotls )orLiozl9 of the-
walls stlch as walls wlndows otc., atld rl, 7:_ Ta
lI['o t Io r respi_ct vo coo c on[s of sO°Ill( tl'_ns.

z_ zt_t_'_°zdor**r'.V'InnO'_r._e.*_°_e't mlsslol_ oP aeotlstit_ trsnsnlittlvlty_ lhat, is, the
frnetion of the inehlont sound energy that is trnns-
mitled Ihrongh tho )ariel. The vnluo of 10 log,o

z_ =_,°._za or t..zs_ v.rto, l/r [6 called tho h.a,mmission loss in decilmls. 'rho
.sva tee_u*n_7. denominalor (r_e:+r._s2+, , ,) is Icrmed the total
_o r*°t t_..t_pl.n, pro_xz.r. Iralmndthtne_ nnd will be r_q)resontod by 2:

]_qnafion (1) can bo rewritten

EdF_=.AIrI', (2)
_rs|m train pa|Jl_ B it l_21Sh

"l'h_ nolse-reduction lacier in deeilmis which is
1_0 I_d auto_btlo bern _t _waF, _ho d [r(!r(!_co }mtweon the no sc hive GILLS ( {_ It

root:l and the noise lavrl iJt Jim room, is equal to

_o tO (logloE',--log_0E_) = 10 Iog,o E;/Ev--- 10 log°0 .'lIT.
(3)

To ilIustrat_ the rise of t]leso formtdtls ainl show
_o _** Yor__,_,.r. the detrhnental olfcct, of dora's and _dn(lows let

1]S *
_otor tt_ _, to _o, *,.r. , eollsidel' the case of a brick masonry buihling

containing a single room, The walls are of 8-in,
vo _tt_r.r;_s_ mot. bl'iek and the roof a fi-tll,reinforced-concrete

slab. TIle total itbsor)tiox_ in tlm room, which
hHS I}(]Oll acoustically treated is ItSstlnlod to bo
400 units. ]t is assumo_ s so |,hat t 1o founda-

_p*ee_.. to _v_r*t. _._ .iv°it. tiolls and floor are built, lit mmh t_ manner that tim
_*tr_utaalz'_tn IllnOmlt, of sound that enters the room throtlgh
eenverettt°, _otty orris, o_a,p,tt=.t ,_t,, the floor is ne_gligible. Assuming usual _alues-

for tim transrnmslon losses througK the w_rlous
_O M°_t_rat$ rllta_t el*tl:t°r* p[tr|s s v,'o may tabulnte the separate items as

foIlows:
A_gr_g_ GfflO@

Tnms.
_ft rmdl° IlU$1° _ I_P_II_ _lttterlul Arrat,# tttltgion tt

_O .....
It * db

B.ltl. brick "_'ttIls,I)]_=pl_t_-
1,2U_ ,51 O._g) O.C_l_

6,1it, t'Ollef°10 T_r tl_b
io| , ,_ster ..... _fl ill . OtEOtO ,0o_

_o AvgramEem_$tptp 4* t/t/* _ _liO_'d............... l_/J _4 ._lfi .21
l 21 il5 . (1_32 .11067

,,otld II_tH_}]lg it[II_
, I* uqtltdl ........................................ 0,257_

10 I_ttl_ of li1¥°8 In °Olaf?.°
brio_e* _O_-r_[tlct OIt actor Itl ilt_ltx,l# =10 lC_I *'l/_mlO Itlgll

,, ,. 0 _htitt_Id of _ibSllt:r*

_t_rom column fl'vo in !he above table it mt_y benoted thltt the windo_a admit man';" times the
Ftoultt_ ,l, Decibel _¢aleof sound infendlics, noln t of soun I m tie 1 _','a of [he wtdl and

ceillng structures trod tlmt, tho door admits moro
noise than el°her tho walls or coiling.

If o/to wilido'x is open so Itntb thcl.e is 1 fL_ of
]_canboshown 7 thntifE is thoonorg:¢ level open windo_v, the tranemisslon loss through nix

of t to no so outs _ o of a room ant E: t lo enoz_y openhlg like tills is zero, hellco 'r_ l and *s= 1.
I_vcl in the room, In other words an o )otlillff of 1 ft :twould tl'Rllsmil;

four time's the sound caor_D' that is tl'ttnsmitted
RI/E_:A/(rts,+'_.-_+ras:). (1) by tile cntlro structurt_ '*vitl_ closed windows.
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Tim noise reduction factor wltb ti_u partly opeasd The noise in dm room causmi by street nolso
windows is dlmirtished to,25.0 db. only wouhl be 80.0-:14.6=45.,1 db, Tibet from

the' aolslest room' wouhl Iit_ 75--42.1_,¢2A1 db,' Froquel_.Lly the queztlon nrlses as to lmw such a
computation would be made in tim time of mt Tbnt fron_, tbe quietest room 110--.12.1=17.9 rib.
apartomnt room where one side is exposed to street And that from the eorrldor. _t1--:18.7=21.;] db.

nolso wlth adjolning rooms or1 two sides, and tbo Tim n }proxinmta )celt Imlm_ level can Im I)l)-
fourth, side nd oeent` to a corridor, o net as re ows:

:L0_UI_II_SUI|Ie Lbflensoof areetangtllllrrooln the hntllog,QH0..t/10)_3t,700
width of which timing on tim street, is I0 ft, tim Antllog_{32AI/10)_ I 950

length 12 ft and tim Imlgbt, 9 ft. Also, let, ,us Antilog_(17AI 10)= 00
assume tbat tim outer wal is of _rc ¢ 13 in. t _ _.c, _tntllogld21.11/10)=_ 1.1o
with elm wb|dow 3 ft` by fi ft and tlmt the intorinr af_,8_o
walls are ,fin. clay tile plostored ca beth sides,
having one door 3 ft by 7 fl,, entering from tbo 10 hlgl. 36,850=.th,Tdb.

corridor. J_mlzne tim 8trent` noise to be 80 db

_h_pcak noizc._ caused by loud talklngnl,I l.ught,_l. Ill other words, the street noise boea_lso of tim
_ in the room on one able to be 75 db, tbo leak nolsn Jmor insulatioll of tbo window, is tlm predominat-

tit tlle other r_om to be e0 db atul ia tile corridor lng noise, but, it, may not be .t!_o most, annoyln_
60 db. We slmll neglect all sasnd eOllllng through one as tim intermittent no!so resulting from lotl_I

: the liner or ceiling. 'rim total ttbsorptiolt b_ car- talking lind !mlgldng ma_ be more disturbing
pot, draperies, furnlture, ore., will be eonsltlered than It stood3 nolso, Furthm'n'tore with a lovd
as 70 tmlts. 'l'ho absorption is computed os out- of 32.9 db it _hould be posslblo to understand a
linedin reference 5. ]tu'go pertlon of any eonversatlon carried on in

r If t m no sa-reduet on factor for each wtLll is tim adjoining roon|.
:J computed as before, tbo ,following is obtained: qlm wdues given for tl,ansnlls._ion losses al'o

o )!)roxbm_,ty for doors end windows and are
:', nsed merel_ to illustrate tim fact tlmt wit!_ a door

_:XT_'_IllOllWAI'I'R or Wintlow ill I_ wall it, nla 5' be "bit )rttetield to
attempt, Io mnke th0 rest of the wall a good 8otmd

• .M,.teil_l Are_s,_ 1_tll_lon'Ptnn_" r insllbttor blasolncll ii_ it _ll tdl o])oldng_ 911ch f18 1),_ crack under a ricer will greatly reduce the sound

fo _ inmd[ttion, Tim santo is true of ducts or any other
13.hl.l_rtck wMI llllllll[_m, opotllng that nifty Collneet two rooln$1.

'" ;Vludovt_r°a°n_d_.............................. _'_1,_ _? 0.O_'_0,OUI_o.nm_,_2_o Ill eq (3) Ihe total absor )Iioll cOllies ia t,lm

'l'otnltransmtttanee,T. ' I Illllltoratol'_ hellec tile no so level _ll be reduced
=_""' ..................................................t o,_n by increasing tim tetnl absor)llon in the room.

Genorall_b lmw_ver tlds r0duelion is not, largo,
"_o[_-reductlmt lacier fin docilely)- 10 Iolh_ (A/'$'}_10 I0¢_.(701 bfiltlg of the or(]or o1" abont 5 db for a treated room.

qllls menns that tie it trodnctiol of absorl ent
material to reduce tbe noise level emmed by noises

win,t, ns_w_:vm iron,Is originating outside of the room is of'little value

II._n',_,,' 'rranp because It mllctt gl*oatel" l*edllclloli gall genol'ftlly.Matt,riM .._,,,,,,, b_ obtainud at less cost, by ineremdng the sound
_o_ insulation of the boundaries of the rooliI. 'l_lfi_

RI d_ does not roean tbat, HOlnld-IibHorbellt nllttcrla|_ are
4.hr. _bw tile W,dl fl,ll of no valtle for they nro llt_eessary to keep down

pl_teronhoh_des ..... I(_ 4¢.t* o,o_o_,, the noise level restlltlng front noises orlgin&t,ing

,l'otat tnmsmltt_n_ in tile roolll. Absorbent ]lllaorifll prevollt8 corri-

' 7'*_qtl_l_.............................................. dots from itcting 0s spotlking t_lbes Ixnd trails-

Nol_,l-redlletlOltf_vtor(ll_tle©ll_,ls)-I01o_0?o/o.otrla)-I_.ldb, Illlttillg SOllnd fronl clio _,oonl to another wholl tbo, doors are o_0n. 0thor illustrations could b0
W_,LLIIF.TWEE._i{OOlkI A_I) 4_Olllgll)Oit given of the value of solnld absorption, bnt` thu

fact should be emphaslzod that sound absorptlol|
ctlnl|ot` take th_ place of sm nd su at on.

_.l,, o_._ tn...tt .,._ /" ,b 9. Masking Effect
IlP_ltqr°Imlh_tdes..... 89 41'0 o'f_tfgH(IO'_"_ There relnllins one other till _ortf, nt qllestlon_

;_t_r....................... at _,o .am_ ._i;' namely what, _bould bn the traasmissionJoss of it
't'ot_dtmtmn0tmto_7". .............................. lmrtltloa to give satisfactory rcsuhs?

_ltml=................. o.oo_ It has often been stated that a certain t,ypo o
_olm.rt'duetlonlacier(ht deeii_ls)-101mt*tt_/O_m}-_s,Tab, partltioll bnilt ill o11{]place ]tas been very sa s-

factory, yet tim _lllllO tyl)o of partitlon ased ia
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another place ia n6t m_tlsfa_torv'. It is bdleved 11. Details of Measurement of Sound°
that in flloso cases the conditions of local noisy TransmiSsion Loss
arc entirely different hence the _t))arent faihlre
in one case. Whether a partition is satisfactory . . •

or not depends on wlmt is heard Ihro _gh it, What 1;l{_rlll.e 5 shows th(} test rOOlllSIn vthleh wereel)tamed tim remdts given in this re )ort, 8 is tim
one hears through _ partition de)ends u ran:the source room measuring 12 by 9t_ I)y O}_ft itsamonnt of general nome in tim locality as well its
upon tim noise level in the adiaeent room nnd tile fmmdntioa and wails are separate from those oftim rest of tim building. The rooms are bnilt of
transmission loss of the ptlrthmli, r0inforcel concroe the _vt s bag g n to 10 l

For exam)]o in the country or in it place where thick. Ra isa receiving room, mcasurlng 16by
• 111ogeneral noise level is wry low it, might be 12 by 8_ ft and the wall panda tested are phlev_l

• possible to hear almost over,ything that occurs iu in tim opening between rooms S'and l,'_. The
an adjoining room but if lhls 811.11lObulhllng wer_ o)enlngs in tim two rooms are of dilferent sizes
in a downtown district where the noise level is that in the source room being 72 by 90 in., and
high comparatively little would ba lmanl from that in the receiving room li'2, S0 by 78 in, The
tile ad'oining rnmn, Tn nllmr words, l.hare is • t!d scent w...lls of rooms _ slid R: _re _eparaled
masking effect beeansc of the presence of other by an airspace of 3 in.
noises-and tills shbuld be taken into consklera- q l _ os r hen s o t floors s_ere nadv with the
tlon. This masking effect is much the same as if

the listener wore part!y deaf as his thrt,shold of tiger panelsldaced in the opening between sourceroom S and receiving room R. This opening
hearing is slightly r!dsed, measures 72 by 90 in., and tilt* dimensions of room

In what is considered tt quiet room 4his masking 16 _re 13 by I2_ by l0 ft.
Inll_r ritiao the threshold ofhearlng as milch lib 5 or 'lllo soiled source ill roonl _g' usa/lily consisted

10 db and in an ordinary bnsiness office as mneh of saveraI loudspeakers mouated on all sides of a
its 10 or 20 db. In a noisy" shop.or factory this wooden cabinet. The eabinet was situated near
masldngeffect is conslderab_ygreater. Ihe middle of the room and was rotated. The

sotlnti signtds consisted of warble tones the band-
widths used heing gem_rally about -4-20 )arrest

10. Maximum Tolerable Noise Levels at 28 lind 1 )2 eps and 4-16 percent at t m Idg aer

A more practical way to ehoose.a type O!, nm[- frequencies.tloll is to consider the tolerable nolso ovel it a qa nlellsllro tile sound levels, wwlous teeh-

rqom. From it knmvlc_Igo of this and tim nolso nlques have been need generally with severalIniero dlontk'_ ill each room. Currently six micro-
level existing on tile other skh of tim partition, the phones are used ill each room, randomly spaced.
pai'titioa required to reduce the noise to the Rooms ,9 Rt and R: are quite r0verberant, tln_
deaii'edloveI call be simeon. 7 p. 241] walisurhmalmlngbaroconcrete.

There is llttla information rct_ardlng Iolerabh Fnrther details of the nle,suring leehnlques
noise levels but Knndsen and llarris 17, p. 221 ara[,fiven in 14 8].
inake the to low ng recommends ions: Tar panels 234 to 2'36 309 310 435:136 fii2

tin< 613, tlle,'_ouml-transnt SsioII ]o.qs _lg Yell fit fro-
t Ilelieies o1" 125 175 250 350 t 50(}, 700 1,0OOj 2j0O0,q

Rcct_lnnlelldod aeeeptablv tLvcrago no[so Ic'¢vl_ / fill{ 4_000 ep$. T 10 e Illllgl_ to t IP_O lleW roIIIl{ -
Ill IlllOeOllpl_d regal8 I /

Radio racordh:g and television stucSt_s.
_lUfi Q rOOlll_ ................

ILals .......................... al t.

¢t lgrtlB_ll(._ llolc*]i4 h/llliL_ ............

CoUi'L _oomH ......................
Prlvat_ ofllet_ ..............
Llbratit_ ..................

ld_.rgt_ pllblJo oflJc_s_ I)lL/Ik_ _tllrl_ ot(¢.. _I
llr_t_tlratt 8 ........................ 5

rae_ttredwll_san_atll_a dJo'_m_cr cclm_ g _ n, i ¥

Attention is called to the feet that the tlbovo. FlaOltu 5. i'ertlettl section of NBS smtnd-transnlin_iou
leeds ltrO _eldom l'Oulnl ill practleo, rooms.
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number frequenciesfrom the olderfrequencies
" basodonpowersof2witsmade illordertosimplify
:_ the moasurlng teehniqua. Becanso most bulhling wA,,t.s

;, eonstructlons do not slmw sharp resonance parks: in. the sound-transmlssion loss it is bellovedthat Panel D_svrletloo
tltoresultsobtainedat,tlm new frequenclesare

_! notsignificantlydifferent,from thosethatwmddImvh bten obtained at the old frequencies, I to 182 ..... Panels tested before 19.10,.201 to 299... Wood.ntutln or steel studs,
Tbo s0und.LransmissloitIo_ figurcsin tlds

publication ara rounded off to integral ltumher_ 301 to 3119... llrlek,clayt!la,ClnderGlassandbrl©k,cmmretCGyp_umbl°ck'of decibels, Where the averages given in earlier tile. ]'crracotta.
publications differ' from tim averages obtained ,101to 4e0... C1)s _itd apc©lalnails,501 to 5_9... SoI_l piaster with studs. Stut1)cas
from these rolUlded-otr figures, the former areused. _laatvrpartitions.

6DIto 699... Doors, Singleh_eraof enatcrlat
12. Numbering of Panels Woa,ll]bcr blaa_s. 2

For panelsnumberedbelow224 and (ifltheir
rc_peetl'vo classes) below 304 420, 510, 002 and w.ooas i
701),tboweight is given for tits emn_aleto panel,
including tits outer frame, However beginning l'to 182..... Passls testedbefore19.10.
with tim panel numbers given above the weight 701 to 71)1).:. Wood slats orsteel joists.

is given for tlla panel alone without the frame, 801 to 809.. ConcrctOcomhlnatiozm,_lab.ConerstSFlatarchamcon-te_n most eltSCs_t lis refinelneet causc_ lie sigll[_eP.nt crete,
change. 1)Olto 1)99... Miscellaneousfloors.

'_he dimensions given for thiekntnsea of plaster
are nominal llaving been'set by Strips of wood
along tlm edge of tits panel or in tim center of
thepanel.The plasterthlslcnessesgiveninclude 13.References.
the finish or whets coat all panels with plaster
shown in tide publication were finished iu this

way with tbu tmce)tion of panel 004 wMeh had Ill E. A. Eakhardt and V. L, Chrisler,Transmission andahhorptlon uf aouml by soma bulhllng Inatcrlals_ fl8
no white coat, In metal laUt panels, the thick- sol, Pap.:_l, :17(1O2oJSSZa,
nose of tits plaster glven includes tim thickness of [21V. l.. Chrislcr,'l'ranslnlssionofabundthroughbulklh,g
the metal lath, materials r B8 0eL Pap, 2g'p 227 41927-28) 8552.

Certain dimensions of wood studs (e. g. 1)hy 4 131V. L. Chrlslerand W. F, Snydor,Transmissionofsound
inch studs), joists aml furrlng strips arc nominal tllrough wail and floor Ntrlmturvs, B8 J, Research 2,
tim actual dimensions being soma _" less than tits .5.110929) ]tP.18,
nominal dimensions, [.11 V. L. Chrlsler_ attd tV, F, Snyder, Recent sound tralls-

q_lloresults for panels 25j 20, 60 to 182.201 to mlsnlon invanul_nlontsat tits National Bureau of
220_ 301 to 303_401 to 419, 501 to 800, 00I I aml Staudards_J, RcscarcllNtis It, 7.19(1935)]tP800.
701 to 708 were published in ]3MS 17 slid its 151P. I|. l/eyl luld V. L. Chrlaler,A'rehitecturalacousticst

NBS Circular 418 (1938),
supplements, The results for panels 224 to 235, lO]E, Buckingham, Theory and Interpretation of expcrl-
304 to 312, 420 to 437 510 to 528 f102tofl1)8_ montsonthctransmisslonofsoundtllroughpartRlas
709 710, and 801 to 805 Imvo not bean previously walls, llS Sol. Pap. :_Oj1930925) Sfi06.
pub s led, 17lVern O. l_nudsonall(ICyrilM,.llarrls, Acotlstlealde-

For panels tested after 11)40, a new system of HIgnlngilt architdcture(,lobs W1)oy & flonsp Ins,,

pltnel numherhlg we8 used. Under the now New "York, N*. Y,, 1950),system etmh pltneI is numbered in one of the {81Lea L. ]]eralmkjAcousticrns_orclncnts, p. 870-887
fo ow ng grollpS_ (John Wiley & Sonar In_, Now _'ork, N, Y., 1949},
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Ji P^_:h 181. lleavv tvoodelt{door,approximately a}_ in, lhfck; special hardwarei rubSer9asker around sides and lop; drop/tital bottom a door,
P_L 182, ,l]_prexinlalo_ the same aspane1181.

i P_t¢_, 612, I! ooden door_t in, thick; 3b_ ?/t, wJ'O_daublo-fram_ eonstrucllon,frames insulated fraln e,ach other with hair
_R; 8. by 7-ft surface a/ the door/armed _ )_.in. hardwood pa.els; doorhun 9 in split lra me Ioilh_lt inserl_

• I taounted in 19-in, I_riekwall, 'l'tvo tubular _askels yaw a double seal around both sidvs attd at lop of door_
_ith two drop/ells at bottom o/ dear,

i l_._'_:),613. Same as pnusl (fl_ bul folthed_s of dose l_lasleredlaframs on balh sides,

_\\\\\\\';,\\\\\\\\\_\'X\\

PANEL 605
r

P^_005, _inyleeheeto, $-in, olassi_berboard,
PAPt_Ih{}3, ,_i_yls sheet o, O.O#l?-in.¢lumlnum,
P,_rc_z. 04. _ingts aheel o, 08sin, galvanized iron.
PIL_¢_ I)D. _inole sheel o+ -in. lhrec-plp plywood,
P_t4_b 00. _inyle sheeto -in. threc'pl_ plywood.
,PA,'O_ OB. _i,Ole shsel_ -in. _oodJ_bsrbaard,
p._.tcl_z_lOl. _in_le sheet_ _txt,_lwra_pphl_paper.
Pt.l_t_ 102. _inyle sheet o_ -il:. double.strength ylass.
P._R_I,103. _q_fllosheet o_ -_n_ pinto ylau,
l),t_._h100. _ingle sheeto_ _.in. c_nsSberbanrd.
P_;, 110. _inOle ehssl a, -in, lead.
P_.zq_I,111. _inyls sheet o_ -in. lead.

PANEL. 001

P_*_'eL601. _-ilh Jlberboard on each side _-in, _berboard strips _ in, wlde_spaced _$1_ in. el; centers and stoppered lO_
_n,an centers, 0,._._-n, Jlbsrboard surfaces; entire unil _lued o_lher; pat;el hfckness 1_ it;,

P^tt_:hflog. Fluted ehee_of 8-Oaugs sleel stiffened tit edges bU_. bp 4.in* wood strips joinls sealed,
P^_tl_t,007. l _.in. mineral Ioooll an one side a1luted 18.¢a_0_ steel sheet; an the olhcr side aflal 18-_auyo steel shcet¢ panel

sliffsn ed b I a _- by 8.1n, wood beam set hori:M_lall9across the senior o$ theJlat steel saeet_but _ot fastened to
il; joh_la call bed.
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Px_:i. 232. Core 9a*ed asbestos boned belled to a o. by 8-in. sLiffeMng beam act horitomMly across the ce_der of Ibe pat*d:
braced at tel aml bet am by _ b d _ r'pa; "el ff _¢'oled.

PAN_;I..233 8a ne as pl el 2_ r t'2celd thllt t/J_ corrugate _be# oa board ,aa backed b# a I_ _-in. tlncorrt*galed boardt coln-

_osedoft_in. oforgan(emateriolcovercdonbothsidcsbV}|.in, tlmbestosfiberboard, dointsdosedbv l-b*!
I-i*h f urrl rl_. and oll jailds sealed.

PANEL 306

PAN:'_I. :JO(}. Corr _o ed as es s board be fed otdo a _- b_ 8.in. sfiffening beam #el hari=oul,lly acroaJ/he c_nter of the panel;
aabeslos board backed directly bit a 8-in. terra celia w_ll; openit;gm and jofult fi led,

l'.*,n_ 46 _- woodfiberboard laid in sanded aypsum plaster Inortar; on eachaide }t in. of #anded gVVsun}_,lasJ_or,• u
PAH_H_ 14_A. 3-in. wood fiberboard aid _n 8ant edgupa t_ p_aal_r _lloriar; tabetl the ulortar bad #el I-le_. teooa dtoero arll wa

. a 'led o be one surf rice on each aill_ }_ in. of sanded g_psunl ldaster.
P_U_ .7I, _a _e os pa d147A e_cept _a_ dsal_krafl p_per was ]da_.d be_¢_I; _ _in.` _! _berb_ard fl_nd _h¢._-_n_

bonlh'n¢it to the 8.in. woodfiberboard.

PANEL /
PA_Cm* 002, £- by _,_. by _8.in. wood fiberboards o each Md_ _i in of sanded 9_p_um piaster,

P._._'_h 603. 6. by _- by _8oin. w_od fiberboards; on each aida )Y.in. of aanded 9_p#um _lamter.

\\\\\\\\X\\\\\ \\--.\\\,,:\\\\\\\\\\\\\:

PAN _'L 604.

Pa_l. fl04. 8- b _ _. b_ 8_.in. wood fiberboards ¢outalniug a vertical leex-pol_tr raver #eat in the tender; on e,ch el'de _g ill.

of #or¢Ird OyIJ_lt*tl p aft er.
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PANEL 139 & 144 / PANEL 1,45

PA_._L 308. _*.o-ilbtool/ $/Igldsa_fhollow 8r hu 8. hV Z_'il=* alld _- I/g ,;= b//lO-iI;. ¢otzcr_ts hloek_.
4" h# 8- hi/ l_.fn, hollow cil=dcr blocks On each 8111__ if=, of soI=dcd ff#p_n_ plaMer,PAU_I, 139,

P_L 144. 4- by 8- by l a-in, hollow =udcr blocks on each side _; in, of sanded #ypsum plaster,
P_N_L 1.15. 3. h_ 8; by l _=in, hollow cl)lder'h]ocks on each side _ lit, of #anded gypsum plaster,

PANEL 173A
PAR_: _ 173A. 4" by 8- by 1a-ln, porous, 1we-cell hollow tile made of pulnlce aud porlkmd csmrnt 011each _ide _ in. of suuded

= gypsum plaster, .
1 a_BL 173B _al; o o_ pa tel 178Af but p nMered el= one side only*
_^_'_;I_ 17aC. _atl=_ as pat=el 17_A hut _lolplastered. _'hs poor sauull-iiJstd_tlng pro _erlles of/his po_=el were caused h_lthe

large number o[ _ores ezt_nding throuch th_ walls of ths til_s.)
PA_BI* 311 1_'i; poraus hollow tile moils o)_/_undoo asd porlllffld cemcld,
P_h'_ 312. _anl_ a_ pa_e[ 811, e._ceptfor _tn, of sanded gypsum 7doster ou m_e si_ s,

P_._t_ 155. Partillon of B_i- by _- by 8.in. glas_ bricks,

PANEL 6O

P_N_ _0, 8_- b_ 1_- bV l_-in, _md ,% by 18- by 1-°-in. heUow cl_tV tiler end construction; on cach ald¢ _lla. of_atlded g_psum

PANEL 6I

P.'.N_h 61. 8_-h86. by 1.°-i_, andS, h8 8-by l_-i_.load.hcurfn_holloivclavtile; aidecanstructlol_;onvachMd_ _sin,ofsa*ldod
¢_p_um Tlaster,

14
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TAIILI"_ 0. _olllld.lr_71alll{_oll Iolt_--_gAhl.._--ConLlllll_d

|_n,I Tr"lklIIl[l_l°n_ _1]_ Ill1doCtbe]s)_}2It| fr_uell¢l'_ (eyc]_1..)24I_t I_¢ontl)2.oi$ 4,o_ Welg]l_ nl_lnl_¢'P_t _'_aro f

I_llfl_l_ r • t_lt

CONCRETE AND CINDER BLOCKS

f

1_9 . 9_ ....... 63 5fl
1.1.t 37 .... _l'I" 4.1 .17 51 05 69 .16 9,5 22 .... 1039
145 3_ _8 57 04 1939

IIOLLOW TILE

17311 9 07 9 3 22 33 3[_ 47 20..I ....... 19322
1730 8 8 12 1.1 17 10, 5 ....... 10222

311 19 17 10 "0 99 10 90 222 30 20 228 7 ..... 19_9
_10 224 .ll .10 422 44 45 5O 229 .1.1 .12219 :_.' .... 10322

GLAS S BIIICI(

,; 1o22_o}oo°221_°"°I"°I"*°I"°I_I"11.......I.......11°°"
• IIOLLOW OLAY TILE
e

[

00 l............. ,1_] 4f ...... 227 522 • 51 r 40 22_.o 1096

i'iiiii11
"1

Ol 49 49 ...... 49 "52 I 48 2222,0 1097

. lleeult_ oh aJned at _I_I_ ¢1_ l,_tead ef 4,0M ere.
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• PANEL 62 / PANEL 63 / PANELS 6.4-&65
PI.N_:b fi2, it. by IY- by l _-in, Mx.q:ell Ioad.bearlng hoYmo clay tile: on euch aid_ _ .in, of snnded yylmom Itla_ter,

]?AN};I. 113. {I- by lY- by "l_-in. 81x.eell hmd.beoriny hollow clay tile; on _och #ldo _ in. o/ _onded aypsllln idosler.
PANEl. 64, Y- by 19- by lY-ln, wledillm.IHirned, three-cell hollow clay tile on each _itle _= in, *if siinlhrd gypsNm pltlsler.
P.IN):h (15, el- IJy 1_0- _l/ lY. n, aofl three-cell hallom cling tile; on each side _. in, ¢_ minded yllpaum ploster.

/

_ _ HprFr_ rr_ _

PANELS 66,140,141, 142 / PANELS 68 & 69

]'*^N _:h Ilik _- b_l I_" bty I.°.in. Ihree-_eU hollalo clay tile: on each ride _ in. of aamh'd yypsum phlsler.
P.¢,t_}:t, 1.10. _- by 1_.° hy lY.ln. Itor#us hollow clay tile; on _ath aide _: in o/s.ndcd yylm*.= dotter,
P/tN}:t, 141, 4" by I_- by l Y.in, hollow clog column.coveHnu tile with I-in. ahella on el;ch aide _ in, of m.lded yyl_unl phlster,
PaN_t_ 142, _- by 19- hy lY.in, hollow cley tile; on each side _. in. of sanded gylJsum plaster,
PANE_ 68. 3- by I.- bit l..in, three-cell hollou clay tile; oi_ ¢oeh tide _ in. o/sanded gypsum idasler.
_^N BI. (1O. Btlil/ a_ ne, rlit like lmnel a8 as lms=ible.
]=aN_l, 303. _- by lY- by I_-in. [Iollow cloy tile with I- in, shells (re'tailor fa Itanrla I$ I ond 1,19); on ear/i xhle _ ill. of Yltp_um

vel't?_ic_;li (_ l_ oz er

/

PANEL 301 / PANEL 302

PANV*h 302. 3.in. hollow cl_y.lil¢_ lald in porllnnd cellleig _ in. af aprallml fibrous ocousllc megerhd on one xhle; on eoch
0tiler _arfrlce z,4 in, of aflilded Ityp_lti_f p timer (_ee Oleo results fur pane 301_ yll_e If/,)

PANEL 71 "PANEL 72 / PANELS 73 & 74
'P_N:-:I, _t, ._- by lY- I_y l_°-in, Ihree-ce_l hollol_ elfly tile_' 08 ctleh _i¢1¢ l_4-in, frlrrlny slrlps 1. ill, on ccnlera_ toe ?roper, ex.

l_anded-?nelal lath_ gt_d }_ in. of aatzdcd y_itsl_?t$ t_/zl/tler,
I_/,N_:I, 72, _- by 1~" hit l _-in, three.ceU hollow cloy lil_i or; each _ide _.in, flaz felt pads 1. in, on ce?ltcrs_ _.in, furring

I strlp_ ldrlced over the feY pad_, tar Itaper, e.zyanrled*melal lath, nnd t_ in. of #r;nded yypaum 7dosler.
! PAN}:I, 73, _- by 1.. by l~-in, three-cell hollow clay lile; on each side l _.in, furrinff straits l~ in, im cenler_, dense woad fiber-.

boord, altcl }_ iB. of aa_lded gypauto _llgaler,
' PANI_I, 74. ._- by 11]. by I_'itl. Ihrec-cell hollou_ ehly lile olt each side i _-itl_ woodf;_rrinff _lrillS IY i?_, oh eerJlera_ _*._-itt, wood
J fiberboard_ arid _,{-i_t, of arlnded ffypaz*l/z plaster,
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PANEL75
PANV.t, 75, Doubls partition of _- bit I_- hi! 1£-in. hol ow c all lie t net 1)_ in. betwttn _hles; l-ln, fl,_ fiberboard butted

I gkt wr;s placed in fbt apc,¢e between the tilt,

1
PANEL '_04 / PANEL 505

p^Z_I_L 304, .?-in, _olloto gypsum blotka cemented together with _.in. mortar jot.tel on each side _ in, gf landed gypsum
plaster.

P._L 1Ol, 8- b_ 1B- b_ #O.in. ffypsltm tile; on each side _ in. of sanded gypsltm _laater.
PAneL 309. 8ame a_ ynnet,fO4.
P_,N_L 3fib. 8area ae panel 30_, t_eept d.lt. gypsum blocks were _tte l
pat_l_ 301. B-in, gypsum tilt lald in portland cement; _ in. of sprayed f&raus aco.stia _t_oteria, on one side; _ in. of sanded

#ilpsttm plaster on each older surface (act drtzwlnl/ of panel 801, and ttlao of panel 80_ page 10.)

"/////_/.//7/y////////////.

_:,, .:,.:.:; . ,. :. :% .'\'.. .. ..... ,., _ ." :.; .... _ _,

PANEL 310

I_^NI_L 3[0. S- 6Zl'_- by 30.1_z, bollow gypattm _locl_a; on one all o _- rt aa de Ollpsu_ II _tsler; o_ Ihe olber aide_ a a_olled
_hannel _ysltm held _._n g_l_Utlt lath ao_erell b_ _ in. of _awied gypsum ida_t_r.

.................. i ....

PANrL 138
P _Nzt. 138, 8. by 15- by 80.in. Oy_um lile on one able._ih, of _amltd ¢y )_ztm 1_laster an lb_ ot_er _ do sprlno c 11_ bt d

atpanaed-mtlal lath which kdd _t _n, of totaled g_psum _lasttr.

18 ¸





PANEL 307

P.¢,.'.':-:u.307. I_--iabrick _aI.

PANELS 25 & 26
P^N_:h 2,5. ,_-ir£. bdc_t ,n each side _i ia. oJ shaded lim_ pl< s er

PAtgt:t, 20. _-in,.brick_ on .'arh sldr )i hh _/ sanded gltpsuIn IJlasler.

PANELS 79,80=81
PA.h'_h 79. 8-1:l. brick poor workma:_sldp ou each side _; in. ors( t,b d _Vps : p a 'r.
P._.'c_h 80, _ame at p_ilel 79 _cepl ivorkplllllshfp wfls Uood.
PA?;:':h 81_, _t;me conslr;_el'o_¢ as ])ariel d?O.

PAN_'LS 526. 527
1)A._L ,_2fL J_Jp_tltltd llrelol lath; oil each side flllp_r_nl perllto _h:sler; oriel thfckl_ess _ i,,

Pa_g_:h 527. 811ms as paI_el 5_t7 _eept sanded f/_lvsum _laster _:,os usel_
PAh'};h ,_f13. *hd.rpal;drtl-melal rr hi oil each s_de _llrlriel gt/psum p aalerl pa:le l_lc};tle_s _ la.
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_,_ ,+.,. _h _,_. . i-,_.,, i ...... _. ;A:J_t,'_w_,l-r.q,:_*'.%r,., .. ,,...r_,,..,,_. •

PANEL 504 / PANEL 506

i
:; _ ,. ,,,,,,, ,,.,,,.i, , ,1_ :. ,;, -: i: -.i ,: .:., ,, ,, ..

' PANEL520t
• PAU_L 50.I, _-i;, 9gpal_m Inth; I_(e '*, of sanded gypsum plaster on each side; panel thickness _ in.

PJtr_z, 500, _-in. gypsum lath; 1_{6 in. of sanded Cypsum plast_r an each able pand thickness _ in,
PAt;l_h _l{J, _-in. ggpsutJt IMh on each slds 1_6 In. of sanded gypsum plaaler,
P_,_L _l l, _s-in, gypsum lath; ol; _ach sido 1_= in, of sanded gtlpsum plaMer,
PAtC'dh 31_. _.in, gllplt_tlt lathe ot_ each sid_ l_s in, of sauded gl/psum plaMsr.
P_tto:g, 516+ _.i_t, ggps;w_ lath; on on_ Mdc _ m. of sanded Oypsum plaster; on tb_ other side J{ ia.'of sanded gypsum Idastt_.
P.*,_vd, _17. _ams as pond _,tY. c=cspt plaMe_ was _rlpsuni l_erh't_.
P^gt_h _,_i. _-in. g_ps _a h; on each s 'd¢ _l in of _gps n perli e p _ster i
P_tr_:l, 520, _- gyps nah o o e_id_*i ofsmde_ _ psun pasfer;anthsothersideseratchtoatofsand_dg_psttn;

plaster, _-in, htavy-oaos quilled asphalt felt and brown coat of sanded gg isum plaster t_ make Ih_ total
thickness o/ the pane[l_ in.

_///////_/////_/J///////////////

PANEL528

P,t_t. 528. Two layers of _.in. g_psum wallboard glued t_gelher to forte a l-ln. layer; joints cot,ered wilh wooden strips oct
each side,

P4NEL 522

p.,.rt_l, 592. Four la_rs of _-in, gypsum wallboard _lued to_ethcr and fastened with sh_et-:aetal screws; _oints sta¢_ertd as
shown in itra_ing; surf ate joints _ot,ertd with _aper tape.

PANEL 428

PANEL 4_6

J_A_h .128, _ltnle a_ pan¢l SR_, accept slJring clips aYacbcd ta One surface by aheel-ttletal screws hari¢ontal slotted chattttel
3_t in. oncentersattachedto sprin_cllpsbg sheet-metalscrews;l.in, g_psum u_llhoardunit (similartoon*
htdf of panel 5_Y) attached to channels,
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I'A_'t.; L 515.
7_uoshect_f i.l_, 9 psr.nlathclai.iJedttg h I1 o_eher one chs l_._ of a rlgy a 7luster.

PAN_;L 513, lwo _heeta af _£q., OIIpsum lalh separated by J_.:tr. fell pod splxcert; ou rrr_h sl_ls ;_;s in. of trot;tied f/llpSu_u

plaster. . ,
"P._v.I, _ 14. _ame as paltrl $13_ e._cepl flu t thJ'ck,est of sanded gyps. m pll;_ter tvos _ ¢.. i.t one side .t d l}l i m the other

st( e,

PANEL _$O._

PAul:t. 505. 7_vosheets of Ilyps¢,i_ lath spaced }{ i,. , u*rlwith felt spacers joi ts he .ee¢l, th covered'with metal lath h*
I rel'elff #tartar feot*l bondil{g two _r'rle_ to?letheri o1, e_ch x{'de }{ lit. of t¢ltrrled _#pa¢{#; Idtrsler.

A - PLAST_'R

PANELS _O?# _09 PANEL 507 [3 -- PLASTI_R BOARD

I)^N_;[, ,_07. yi-in, ad_rl !{'in. _ps,._ h,the, hd I l_*_aher .t *,ert*_rd jolm_ p.rttl_ btl dips _f .._d 41e rage 4_) _,1 _ • #

.t I _*p ._ _e!ch_ w*th _-t.. a,rsv,*_ betu,een laths b_ca,_ o.t Imck,,e_s of _lips _; ill, ;)f sa, , _ I W/ps,

l'_s_:t, ,_08. 3,,,dar to l_a/,wl fi07, _c_pl Ih,t .ll cl*'p_, ,_oe_ sa,,_ o;i thos_ _/ m,*el _la I,,*Oe de) , _hee s of .it
flltpsllm _¢lttl; _ ll{. oJ _ant;ea _ltpsum pulsler on _l_e srde, ;_e i_l. ¢.* the other aide.

B C

A - PLASTER
E_- PLASTt'R BOARD

PANEL t',09 C - FIB_'R _tOARD

I'^_};I, .S[)D, }_-in.fil_erbaard held between J_-ir*, flttpsum lolh ol at e s' le .i l, fill sum lath o he o h_r s' r b _a

/_ It/, oj stl_t_et_ [llll/s_z#r plllaler.
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PANEL 450,431

PANELS 450j 41.1

PA_I, 480, _-in, long-length ff_psum lath on each _{deof _-in, air_pac_; _ in. of sanded gyplum Ida_t_r on outer surfaces;
_-in: airspac_t b_ double clip alono joln_ oflath.

PA_'_I_431, 8ares ampand _50t except thai airspacs _vas_ in. instead of _ in. i

v .... , . .
I ii i i • i _, i"11 iiii r i"11 _1" i _ • ,

PANEL 525

Px_'_:l, 525. _.in. cold-rolledsteel charmel__ in, on centers ¢_Jpanded-mctallalh on one Mds; O_psum perlife plastsr on both
sid<_;pa_e thickness 1_ in.

_,'_.,:_,_".-.diP '¢ _t_ _::.-.:.:_-.':.._._.._.,7:.-.:_;-,_'.,_:._.:_;_"

PANEL 154

l _._¢_h15.t _-in. slee_channd_ 10 iu. on centers; _aper-backed _panded.metal lath on ass _ids; s_nded ff_psam plaster onboth _il.es:pansl thickness # in.
P^_c_h _.71A. _-in. aleelcbanu_ls 1_ in. o_ ceaferst _pamled.inetal lath on on_ sid_; sanded gypsum piaster an bothsids_

' _anel thickness _ in.
1 ^I't_h 17lB. Basle can,t, uctiou _s _an¢| 171A.
PAN_h 171C _a;n¢ conMruellat_as pand 171,d.
PAN_I,1_5. _afn#q_pallsllTJ_ e_ceplthfckns_slacreasedta2_ia, b_addingsanded_p_umpl_ster,e1 ,'._'_1.501. _-in, metal charts ds Ill in. on centers; etpalided.metal lath on ons side; ver,licuhta OVpsum plaster ol_ both

Mdes; _a_l thlck_o_a # in.
PAN_}h502. _alIl_ ¢onstr_ctlo_ as pansl 171A.
PA_:I. 518. _oin. metal channel_ apj_roximatdy 11 in. on centers; expanded.facial lath m; one aide; sanded gypsum plaster

al; both sido; pond tMckne_s _ in.
PANI_h519. _alns a_ p_nel _18 etce d tbat _ypsnm perlile plasfep toas _sed.
] AN_:I,528. _am¢ a_ palhe 501_ except _anl ed gypsum _ aster wa_ tlse_,

PANEL 524

PA_;_h 524, 8alns aa mnel S_, czc_pt tbat in addition to tbo metal lath_a pl_rtial lath of S._-lb burial vault mesh 3_ by _8_
in. wa_ ;dosed on ths opposite _idaof the cbannel_ Ilirectl_ in th_ _entcr of the panel leith the 3£-in. dlm_nsion
horizonlaL

PANEL 170
P_,_C_h170. _{-iu. stset channels lO in, ertcentersi perfarated gypsum latb on ont side; sandsd o_pstmt plastcr on bothsides;

panel thickness 2 in,
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L
T^.u: 2. So..d-tranalnisalonlou--w._LLs--Cont[nuod L

; PB_n_] Tranar°ta_°Dln_ [[n dec[hell)BtImqBencI_s(oyM0|pot_t_n4) I4,_ Wel|ht n_lmberT_t Y_r ©t _[°°++ +IoI+I- + +I+I++- "
STUDLESS PLASTER--DOUBLE GYPSUM LATH CORE

Ibl/ts

480 a375 88 3B 45 45 .i0 4,1 fi2 f15 .17 18,9 F,16 1050
431 aft 8fi 44 .t5 .10 4.t 52 6fi 4& 17,1 F49 1950

SOL][D PLA_TEI[ %V[T][ STEEL STUDS

595 28 30 32 81 20 29 30 38 33 Z 4 F48 1950

454 38 ,37 34 33 33 3G 41 48 .10 ............. 1933

171A 36 33 50 32 34 9_ 39 47' 35 1_41 ....... , 1938

1713 29 30 26 30 30 34 37 4fl 35 IZ 7 ....... 1038
1710 35 33 33 32 B1 31 38 47 36 18, 8 ....... 1939

173 3,1 23 33 37 35 37 43 50 35 22,4 ...... 1939
301 38 34 33 33 30 35 28 38 3,t 8.8 ...... 1941

30_ 40 30 23 $2 36 33 36 47 38 1K 1 FI9 1944
518 43 35 _8 _fi 32 33 42 fi0 39 IK 7 F39 1949

313 35 33 24 _9 29 _3 12
323 40 39 10 17 t3 ]5 42 J8



.A_[L2./_^NCLZJ2 /.*NCL 214 / P^'_EL2"I_ "
P_NCt, 211. I. by a.hl. wood _tad# 10 in, ml c'entar*;_P*.in.d_wood glued to each aide.
PMc_t, 212. _'arn_a_ panel a! l_bul wltb _-in, #gpJ_m wJiboard nailed to bath plywood aurfacex. .• . _
PANI_I_21.L b. hg t_-iIl*#lf;_ger4*lliiiood#ltldsj_acb ge__ltlflcell.1_'ill, all cent_f_ fl?_l__l//_ced_ ill. oli cerltai*#wda J-IIL o$/,*el

/'ropnolh_',"act_.h pl//wnodtHr_edtobolhaid¢_,
P.'.N_;I,215. f_am¢as panel _1_ bllt with _-in, gyp_tlmwMlbo_rd glued to bothplywood _urfacem. ,

...............

pANEL 21_ / PANEL 216
i

PANEL _17

PaN_:h 216. Two sel_of _- b_ -*.n. wood _ud_, each _¢t a/laced16 n on celllcr_;lwo ahectaoff'.in. _um wMlboard in.
ser ¢_ ill fin spa_e bctwten sluds; _.in. plywood glued to stud_ on ea_b'outar _d_t pane_thickne_n 4_ in,

P.*.NIdl,_17, TWOaeI of _- h_l11-tl wood lit_ll_eacll let Ipa_d lti i_. an C¢lllef# _.in. _l_teood i_laerledill _-irl. ipac_ be.
lween stad_: on e_b older aide _.in. pl_loood; paper.back mineral wool _n_erledin both air_pnce_; pond

P^_:t, 218. T_oo_et_of #-bg #-in. wood _tnd_,each _etxpaeed 16 in. an center_ fin. ggp_u_n wallboard_nailed ta indlle
_urfac_ of cac_ _el of _tud_. Icavin_ fin. air_paae between gllpsum wallboarda; } -in. p gu,ood_ ue, to o_ler
_urfa_e_of _tuds.

PANELI79A"PANELSI79BIC/ PANEL179D

P^N_t, 179A, #- bll _.i_. wood _lutl_1_ in. ol_ccMert::oll eachaide _.i_. plywood with a light cottonfabelo glued on one _ide
and a heat,//cotton du_k glued on the o her

13A_I_ lTO]]. _qalne_ pa_e_ 179A_ e_cceptthai a 4-1n, ]l_meproofed co an ba_wa_ //laced _I alr_p_¢e belweetlu d#
P_N_L 17g(_, _mc a_pan_l179B__ept lhat a l-in flamepro_f_d¢o on ba wa# uaedln placeo/ Ihe_-in, be ,
1_/,_t:t, l 7OD. ' _amc a_ panel 179d, e_cept thai #)_-in. _lrlp_ of the ._.in. flamep_oofed cotton bata wer_tacked on each _{n*

Kd_ _f each wood _tud (_e¢drawlng).

PANEL1@7
P^N_:h 127. _. b_ _.in, woo?l_tud_ 16 in. m_a_nters on on__id_ _-in. woodJibeebaard and _ in. sanded #gp_um plasler on

¢a¢_ s_ll_of the ulooll,flbfrboord_on the other alde e_llflllded _t_¢lallalb _l_d i¢_in. of JanrledgIIpsttln _laster.
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PANELS 162,163,119
PA_h IB2, liroed stmls_ on _ae/; side _- t total t/;iehnesR of wood ath an sands c7 s ev

: I'AN_I, I[;3, |Votul studs; oI_ ea4;/; side _.fn. tolal thickness of wood I¢=lh aml sandel giipsu_n "p aMer

PA_qt_i_ 1Ilk 2. bg _-ilJ. wa_l sludt I Y in, on renters; on el:rh shl_ _.in, total l/;ickness of tvood lath and slmded _yps_ p as er
PANEL 201. _" /;y _'ith tvgod sluds t _ i_;, on celltert; on each sid_ tvood lat/; and _t in, of samlcd gyps=ira piaster.

t
I

"lrJ/'*'2r'L....... "_"" "__ "_='r_--"" --__-- _ ["f/'fi_Z'_--_",'i'd ........ -- -- _'___V_....._,,.U_=,..._/_j=:-''_'_---" " T i

PANEL 86
P^_r*_ 86. _- by _oin, _ocd _tuds 16 in. on centers; on _aeh side _.in. J_az ._ber/;oqrd I. b_ 2-1n. wood furring strips 1# in.

o_ eenter=_ _.in. Iolal I/;ic_ness of woos lata any ¢_psu_n p/asler,

PANELS 164 & 165
_l,N_l_ 16,1, Wood studs; on each _ide _panded-metel let/; a_ll _ i_ of sam ed _ ne _ la let

Pt, N_:_ 16_. Wood studs; oI_ each side ¢zpanded-me al lath anti _ i_. of sanded _psuln _laster.
p,_t:L 228, B. by/_-in, woe_ =luds l O in. on ¢¢nter_; on e_eh side txpamled-metal lath and _ in, of a_nded y_ps;*:n plaster.

PANEL 174
P_'L 17.1. _- by _-in, Wool sluds _Y in on centers on _o /; sides ezp_ le . e lat/; wit/; paper/;aekin9 _t_iled to studs

wf h specla[ n_ ; ]_ in. of la_¢ ed _llpsum p aster.



%

"I'AI]I_:9. Sound.tran_m_8_on _oa_--w^Ll.II--Ocnt[llUCll

!! P_IDI [ I IITmlul llou (inIlo_ll_iIil_ttmquenclrll I I a'_"wellllt(¢¥©l_ll_r_nd) I,_ numl_rTeIl¥e_o[

r 128 193 2_ 384 _13 758 I,ffJ4 _,Ot_ 4,09tl 13qlo

!
WOOl LATII ON WOOD STUDS

162 27 07 40 38 41 I 4.1 I 51 ,55 00 42 15, 6 1038
163 32 20 18 04 40 3_ 40 ,58 00 10. 1 1038

; i19 ....... L39 ,II) .I_ _ "41 17.4 1008

' _.ol 30 00 _4 .... _ ..... _Y] 3_ 00 17.1 1042

30 . ............. 42 ....... 01_ ....... I .10 _'I 162 "42 1'1.7 ....... 1027

EXPANDED-METAL LATI[ ON WOOD STUDS

164 20 04 41 40 44 50 ,5( 5t 19,_ 1033
16,5 81 29 04 32 38 43 4_ `5l 20,( 1033
223 29 09 28 08 _8 .15 4_ ,54 l& 1 ""F4_ 19.19

174 30 27 25 31 34 38 38 ,54 35 19.6 1939

R_UI_ ob_ln_ ut 1_ rand3t_ ©_ lna_ld ol I_ _nll 40_ _ps,
Av_g_obIat_ for_,_l_,_ld ,o_ vp_
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PANEL 175
l!A_m, 175. E og_er<d _. bll ._-iF_.wood studa_ each _et spactd It7 in. on centers wflh one sel hmqn¢ the _ _.in, faces p_rallel 1o

Ih©wall aurfac¢; on tach Md_ _vanded-mela nth and _ in. of e¢lrl ed glll_altm plaater.

PANEL 42E

PANELS 425,710

PAN_;i, .125. _°b_-h;.w_daIu_a_h;._ncenlt_ra;_r`ead=aide'_-h_I_talr_dJa_t_nfdI_erIi¢at_al_n_ea_hatudbyapr;_g
¢h'pa 10 in, on centers rerpanded.lnelal lath loire.tied to racial rail and _i in. of _at_llell gUlJsuln IdOlater,

/

.......
PANEL 224 / PANEL 225

P^i_a _24. R- b_ 4-in. wo_l _tuds Ill in. on rerlters; on each aill_ _-iu. g_psunt wallboard; joints in ttallbonrd fiUed enid
co_ered ullh pa/_r tape,

PAN'_I._3-L Same as pand £#4,
P^btuI. $[25. _- b_ _-itl. woml _lll¢l_ Ill in. on eeiJler_ on each aide 111# lallers of _[ lit, gll laura wallboard c_tll¢lllefl lo_clher;

juhrts in outer wall_o_r,t_ fittest awl eoverat with pllpcr t_lle.

, ,, , '1'I" :_

, _ , _
PANEl*2_5

PA._I, 235, _ ao_ered R. b i B-in wotul slud_ each ael ailflreil Ill ill, oft eelllera _ _tt,apllrl froltl the other a_l and _wojecthffl
l It,; o e ¢ _id# u,o layer_ of -in. ll_psunl I_allboard_ with the_olnta of one l_l/er aet _,ertlc_dl_ _t_t the other
horizonlnllll, The two lal/ers of wallboard were cemented Iogelher _rttt the oulsi_te joitlta aeoled toill_ lope,
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PANELS 148& 149
P^_v,h HS. 2. bll ._.in. wood Jtuda 16 _n* on tenters; on both Ml_e=gIlpaumlatlznailed to atud_ _l'th nails opllro_imateltt O in.

apse. ken _ in of 8andc¢lO_psumplaiter.
P^u_t. 1.19. £- by -J-in. wood mtud8tE in. oI=renters; on both aktea OYP_umlath held tvitk apeclol flails with laro_ heads, Ibo

_ail_ bdn_ drivc hewee_=he _bet s of gypsum la h, hen _ in of _nmled gy_aumplaster,
P^NgL 202, B- by _.i wood a uda 10 in, o_ een era; on each ald¢ ]_-in, #_psum lath and }_ in, of slmdedgllPaUmplaatcr,
palm. 203, 1

B- by #- I_. woml studs 10 in. on eelffero, on eac_ ddc _t in. p_,futu er_VypaulnInth and _hIn. of vermicul tePAN_I* 20.L _ liar o paneI Bo_ gcept the pla_ter tt_td waa _in, o t'rrtnlcu[ite Oll sunl,
CVpcum p_ster.

r_' ' 1 , _ _.:_:_ = " l lllll 1 [_ 1 :ll " "l "l i 1 _

/
PANEL 226 PANEL 227

p_.._r41.22eL £*h_ 4*it *woml _ d_ IOin on conera on erwhslde J*-i_.typsutn Iolh and sanded g_psum plaster with _ut'lied
as _haltIelt. _(_ in. thick, applied on on_ side only hotel,tenscratch and brawn co_ts oJthe _ypsu m plaster; _ in.
he ween o,m'de aur/oee_nd _ur[at_ of I_lh.

PXN_ 227. 8_me as pone t£Y. exeelJIthat thole t was _i in. thick instead of _{_in. hick.

PANEL236

PM¢_I. 236. Slo_ered _. h_ _-itl. wood_ludst eat se 10 "n.on con ors will=_ uda of one _t 8 in. on cenler_ and off, el _ I'll.
on center_$rotnthe corre_ponain_studs of the otheract; on one _ide only, O.9-1n. thick wood-fiberwool hlankd
_tapled to outer _ur/oee of E. by 4.in. wood _tuda;oI*eachdd_ _[-in. gypsum waUboard.

_6





P^N_:L ,101-.112, ,% by 4-its. uoad studa lfl in. on ce.lers; an each ride _-in. gyl_Mum lath and _ in, of sanded Uhpsum plaster
lalh behl by special naris wilh resih'cnt hcad., .alia belny driven into the j_ints bcttvecn pieces of lath,

i

;

PANEL 401 PANEL 405 PANEL 400 PANEL 407

PA_teh .10l, llthd of hall imbedded in fell aml covered wilh sheel iron; )_.in. felt pad belwcen stud and eypmum lath,
PArcel, .102, Nail similar to that of 401; no f(lf pad betwee_ stud and perforated_ypsum lath.
I_AN£1_ 403. Nail head conaiMing of a rlng of Betel rod integral with hall ilself ; 5om'lar to Ihltl of panel 405 hut without card.

board; 7Jerforaltd Oyps.,nlath i_std.
P_.h'_h 40,L _anaasd03. _=_e_, rail, 0,.=_,. o h '_'._s'd. . .

i I_AN_I, ,105. Nail head eotls_slmv of a r;ny of _leel rod inleoml with had ffsclf; corrugated cardboard and expanded-mcla_ lalb
strip applied to head of nail; Oltpst_.l board hdd unug_ly against th_ _tud.

Pah'l_t..100, Ordinary hall lollh beadencattd in e_panded.l.elal lath s_.are; metal lath ylrdlino lb¢ ¢¢pandcl-melal lath
#_quare;_psutn lath snttg aqa_nM _lads,

PANm, .107, Ordinary nail with head encased in corrugated cardbmtrd_ oral e.r rended-metal lath square eneomya_dt_g the
; crtraboard but _o ouehi_q rod/; _yp_ltltt lath sqt*q against , uds.

pAN_'L 4,01], PANEL410 PANELS 411_4,12

P.t.Nt:b .t08. Orrl{nar_ _al'l with head enclosed in corrugated cardboard meYll strap _irdllny the cardlmard a_uar_ but not if;
• conlacl with _ail; Olipsutlt lath lao_c aoamM ttuds_ apprarltaatd_ }_ ,n. of play.

P^N_ ,lOg. bTail _itnilar to that of panel 401; _sum lath smlO aeainst _hlds.
PANEh '110, Ordinary nal'l with heads.eased i_t thin cardboard_ ezpo_rlad-m¢ta_ tat/, square over ¢ordboard_ v,h ieh lva_ hiohl_

• compressed,
PAN_b "ill _all sintilat lo lhal of pa_e| 410 la,l htad of nail was enrased ln #ll tmd then cm,ered by an ez m.ded-tnelat

lalh _quate lath /It;Ug aoalnM studs,
P_xm, ".112. _atne _m,'la_ in palte 411; _.in. fet pad betwect_ stud am O_pSum ath.

PANEL 1.53 ;PANELS 151,L52 PANEL 150, 167

PANI_I* 153. _. by _-ln. wootl Muds 16 itt, o11c.etd,rs; on ee_h Mile _ypaum lalh attached to _tuda leith stiff cli_ attd covered by
_i.. of sa.ded Oyys.., _laster.

PaNI_r, 15 I. ,_imilar to panel Ida except Ihat ){-in. felt tvaa glued inside qllpaam lath, and sanded Oypaum _laatte
I*AN_I, 1h2, _itailar to _ane 151 re2cepl thai y_llttl p aster teat _ itr, t lwk insleat of_ its.

PANg_ 150, 3. bt/ d-in. wo_l studs lY in, on center_; on both oldts _t-in. gyps'urn lath attached to sluds bit tprino eli_s, then
fin. of Oypsum plasler.

P._u_t, 167. _bv_.in_w_uds1_in_oncenttrs_b_hsid¢a_-in.per_ra_dypsunilath"lla_h¢d_ludsbyspriny
clipo then }_ in. of aamlad ¢_V,um ptasltr.

' P^N_t, 168. _ame an pand lYT, ezctpl that the space be toetn the ntur s tans filled _ th ylass wool l_acked Ioa deal ty of 1}_
Ib/yt t.
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T^nLU 2, A*ovlnd-lrm;amlaaion lose--w^la,s--Continttcd _

Tranxmlz.qon lass 00ndeclbell) at/toqllen c[el (vy¢Iel per _eeond)

rnnol Averaso, Werjht n_m_r Y[e_t°t '
number ID2 2_ _._6 _11 N 1,0'_ _0_ l_O_

GYPSUM LATII IIELD IIY SPECIAL NAILS ON WOOD STUDS "

.,o, ,o _.,_33 3o .1., 3, o, 4,,_,.,o ,,.i,
•102 29 3_ 300 ,13 43 _0 119 42 15. 8 19.11

23 39 1t9 99 41 39 15. 9 II1,1l

409 31 3! 31 39 39 .13 45 62 40 I4, 8 1.'5 1043

407 39 33 32 .10 4(1 .t3 ,59 41 1.1..1 F7 100-13

I

409 s, 33 ,9 _9 . :ISI _o 94 4_ ._9 P9 _9,3410 31 32 13 43 .17 .13 35 .13 i 19. 5 1:23 191.1

411 33 33 I1 41 I .l? .100 ,50 96 _13 , I.L3 ]"24 I 191,1

412 30 38I 97I '_I 43l 3,, 53 5.1, 98 4'_ ,.1.9_'_S¢ ,9.,.,
GYPSUM LATI] fIELD )]'A' STIFF CLIPS ON WOOD STUDS

J

:; "° 2; 2212*'..............'°"151 30 38 ,t9 ,13 47 .57 91 99 79 30 ....... 1937

159 43 .19 400 (ll 5! 17, 2 1037

GYPSUM LATll ELD BY SPRING CLIPS ON WOOD STUDS

197 49 _3 .|5 48 't7 33 95 _3 97 5_ I_. 7 ....... 10038

168 .18 59 49 33 53 5(; 98 55 15. S ....... 1938

i

' 39
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PANEL 176
P._NI':I, 17_, _. bp _'itJ* Icood slMds It? in, bn eenfeft/ on both aldcm perforated ¢_psum lath bald bit dip# ¢ortslsl{ng q[ a talced

spri_g and n piece of heauy wire extending across the surf ore of |he gVpsuln hl#l ilml infcrlockir,g wl'lb the

_:djolningoh'p,5_in, ofsondfdg_p_umplaster.

P/_NEL 177 PANEL 175
P._._r.I. ] 77. £- bg _-in. wood studs 16 in. on cenlerJ im inch sld¢ _ft-ln. gllpsutn lalh held bll clip .s sl;ow_j (. drowlrtfl o_td

_in, of at_t;#ed ¢llprTL_n plaster. The t_il taint tbrollrh the _lip rend _psu_u lalh t_car ins _d_e h_tdl._ the
lalh and the clip _rttdy ag_insl the slud.

PA;¢I_I. ] 78, • _- b# _-in, _nml shills 1_ ifl. on renters; on each aide perforated g_pst_m lo|h attached No slud_ bg vileness of ¢tlps

sh.wt_ in the draw|hi and _ i_t. of sanded ¢_psum p_osler. _he |;oil hdd ot;l_l Abe boe_; of the clip aJ_al't;_l the,
still all| 0 ot_td a $fl_ flJoH*faf!n| of/he g_p_um |tit|.

,r,_.
_:.:_
!.,.";,
._._.,.

I=A N_L 4i '_

P^._r,i. 4 ]3. ,E- b_/._-l;r, wood slu¢is 1_ it., on c_nters; on each Mde _'.-in. gllps_lm hllh brtd to shlds bll spri_g ell _s as shown
i_ drawing and )_ iI;. of sanded g_psula plaaler,

P_._:x. 41/i, ,_'imilar to ,aneldl_,

:"t

PANEL 414-
PXN_L 414. _" _1 _.in. taood Bit*d# 1(I in. on tellers; _ each side _in, _ps,.. l_th hdd to _lads bg aprlx_¢ rHp a# shown

in drateln¢! Ihen _ lit. of sanded Fllp_u#l plaster. Thls rlip was Ibe some as thai .sed _n pof_d ._13, exerp|

/hat a resilie.t melaber was itdra_!tlred in fhe dip,
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PANEL 416 PANEL 417

PANm_ ,116 _- by 4.in. wood studs 16 in. ell centers; or_ each aldt _-in. g_ps.m lath altarhed to stud by clip shows, the*t
_ in.of sat ded gypau p as er; e ip nailed Is s ut b_ large-headed _ail laosdp driven i_lo wood, givlag a _-in.
airspace between the tlud and lht glIptum lalh. The same dip was used for the terlical _oinll of IM ¢Vpmum
lat_.

P_n_, ,117. £- blJ _-in. _ood strait JO it;. on set;tort; on each side _.in. gypsum lath stitched to stud b_ chp al shown then
_ft. of _tanded gyptuln _lasler; largPheadsd _aila 0It each mlde of clip drllsn inlo alud before i_lalallallol; of
gppsltm lath oars a _-il;. alrspaet belutan the stud a_d 9ypsum _lh.

pANrk 41P' PAN$'L 410

P_.NtlI_ dl8,41O. £_b_in_w_Iuds1Uin_n_nt_a;_nt_ha_d_.in_0y_sumla_hhddlatludsb_pring_lip_ith_w1t
ift drat_flglp Ihelt _ in. of aoltdtd gypsum pl_sltr,

PANELS 420, 421, 422, 423

PANELS 420_421,422,423,709

PAis_h 420 to 422 _- by _-in, 1seed _ uds 1_ in. o_ centers; ore tadt tide _-in. gypsum lot_aslened is aludt by sprlag cllpt_
hen _ in. of sanded qypsltln platter. Panels _£0, _l, atul _£_ totrt id_nlical except for lh_ lsnglit

of the ben thank be wren the lath sea and lhe naing slrip of he sprin_ cllp. The black clip used
on panel ._£0 wa_ the mvst flexible, the red cllp used on paneld_ was tlw ttiffetl, a_d the gra_ clip
used on pond _1 was inlet t sdla s in tiiffness

p_t_tl_h 423, .qams aa patle_ _£0+ ¢_eopl thai _.in, perforated gypsum lalh was u_ed and the aggregate in lh¢ plaMtr welt ptrlils,

4_
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PANEL 424

NA" CLIP

PANELS 424,433,434,437

"B" GLIP

PANEL 433 ONI-.Y

-v-
"D" GLIP

PANELS 424,433,434,437

P^.',t_L 42,1. ,_.in #eel tru_es used a_ atud_ _ in, _n centers nml mounted. ,, verticall_ it; metat tracks at lop and hoUfml;..
on each MII_ _;-in. _er$orat_d eyp_um lath i_ehl to _tfllls by A clips with eligca a_ lath i_ehi together by D
clip_ then _ in, ol aiJiuled ¢_psuln pM_ter. 7 he end of tl_ ' .'i clip al th_ left iI_ the drawi,o u,aa upireli to
I_ nctal track, and tlw other end wl;s h_M by the _treltruss tl_e clip held Ihe OV ,s.m h,Ih in _lu¢o. 'tile

adjac_id piece of gyp_u m lali_ was the. put hi place, with li_e l,'fl.ha nd eltd of li_c%i _ cl lp in_rrted in the rigM.
hand sfll_ # tile previol:S ctip,

/

:
/

PANEL <'34 PANEL 437

PAN_I_ 4,_4, ,_lllt_ OSpll*_el * _.$ eXCept that # _.iIt. tr_ts_e& iPt'Y_rlaeti a3 atuds Ifl (tg. on cervices.
P^_ .137, _%me a_ pan.'t /,8. , _cepl thai the _laster used wf/s _'. in, of _ertite _lp_um.
PaNI_I, .133. Ranl¢ a_ pam'l ._14 e:'cepl thai the left-hand _id_ of ti_e lop A ell ) (tin.el ._#.|) lies held in place nl tlw m_l*il

Irack _rd Ihe ett ,It *nd of e .It* c ip, u,h{ch wa_ rlsertcd into the tr_ck

4,1



TAIIr,_: 2. ,._'(J4Lr_f_-trrj;;_rrli'saf*Or__OS_--WAI,L_--C(_IHintlud

T_IISIIILUL_. ]oss(In d_v_t_[s)_1I_qllunclel 1,_(¢¥¢_!"I_r _l_.d) _ W°lgbt tllll_l_rT_l y.'_l' of

P_al ,_ eI teat
°UI_IL_" 1_ i_ :_ _ _1._ 71_ ._,01_ 4,095

GYPSUI_! LATH IIELD ]]_" SPRING CI,]PS TO STI_EL STUDS

I

It,I/lZ
424 34 .11 IS ,19 58 46 15. 7 1940

434 33 35 .1 42 41 : .iS 45 5.1 42: 13, fl 195L
437 26 30 4 .lO .131 43 40 49' 391 IL 7 ]951

•133 4U 3.1 B ._2 45 I 47 .]7 .]8 44 i ]4. 8 IU51
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PANEL455

:P_,._h 435. Two ae s of _'_.ln co l.ro ed _teel channe s sa apar| )_ i_, and offaa _ in. edch sLl lO ln. on ccnlers; channela
s d a op bg p nchcd*ou _ ett strip and at boltom b_ cork atrips; on each sld_ _-in. gUpsutn la#l and _t in.

of perlite _llpsunt plaster; Oupsum lath held to studs b9 "A" clips (pond J_), and cdoes of.lath held tooahee
• by 'rD" clips {panel_°._,.pag_ _A); gypaum lath held from studs of oppmlte dd_ b_ _rln, t_lck apo_gpruhbcr
dot_t.

)"_ PANEL 4_,6

PJ,_EI, 43fl* 8 _*i_l. _lcel rl sses led as _ a 1_ i o ten cr_ ot each Mile _i-in _p_um lath hehl h_ _prln_ ell _s {see
drawing) aml }_ in, of sanded ggpsnm _lasttr; edges of lath h el 1 fo_etl er hy metal c :1 s,

( " "_" ........ -" _"""_: • _:- -'_" "_'_ "_ ".% '_ .:'_' C _

PANEL 426

l_at;;':b 426. Ons 1_ n. ¢o t-to ed s _e c antte correa ionds to approximately 33 i:_, o_ ce_ ers) set t,_'ll_uIt_ in ccnler of
Kllltl toilh horizontal l_-fn, cohl.¢o e s ef c a e # ._8_4 i I Oft C_lll'ra ?lNre'llef$ I 0 V_rf_egt_C/lltntle_ _0
at horltontn channels hrldoed l_in. air_pnce; on each sida }i-in. Iong-len_th gypsum lath wire-tied to

chonnela_ _ in, Of sanded gyl_Stlttl _ aster,

PANEL 4_7

1_._1_I, 427. 0 I¢ _-in. co -rolled _ eel c u me[ a t t,erti_ll_ in center (eorrtsponda fa approxitnafel_ _3 i_. on centers)
horizon a _-in cold-rolled _leel channels _fl in. on centers _ire-lied on eaen _id_ of t.ertieal channel_ tot/el
horizon al # _ n¢ls an opvoslta side_ of _ane dlsp ac.l ahout a in. vt'rfically with respect to each oth_r mahing
a l)l,-in, air#pa_e; on each aid_ _t_in. Iolrgdmnlh gypsum lath wireqled to hori:o_tol channela, and _ in,
of sanded Otlpou_ plastcr,
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TAI.,_I 2. _ound-lransm_aslon los_-w^;,i.s_Cont[n,vd

]_r'ne] AvtffTiln _ _VoJl]I_ it I ¢ I_1_

GYPSUM LATII llI_LD BY SPRING CLIPS 'to ST.BEL 8'rUDS_Contlnuod

!

' ,135 97 30 31 38 35 ,12 41 47 65 59 l_'/'6 / F9( 10,53

J

?

z .13fl ,55 4°. 45 50 4(} 45 ,sfi 43 15, FSg 10,53

GYPSUM LATH HELD ]3_ _llt]'_-TIE8 TO S'JEEL 8TUDB

d26 4_ 44 41 40 48 46 42 5.1 flO 47 17.5 F4.I 10,19

49? ,13 [ 49 ,lfi `52 51 ,51 ,15 ,58 67 51 17. 4 F.i4 1950

_,_uubLiobtained c,t[roqtlonc:Jeaof 12t$_I?_t 2b0, 3_, 600, 700, Zf000, =fCC01and 4,1_ _p_ (averag_ obtlJ_ed tar ]25 to 4,0C00pJ),
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pANrL$ 222_223
P_]_l. 222. TWO special cnetal _mlti_ff Jtulla back to back nnd held in po_itloN b_ to _ and /m#om plalca, 10 iIJ. m_ tcntern

Of_ each aide l.ln, thick, _-lb/fl a de_il_ g/asa-fiber board and Im _¢r._ackl'd lnetal I.th altGc];ed Io s/lid8 bU

apec_al IJ_Is a.d _; in, qf aam|ed gU )#N_n p[aMer.
Palm, 223, Sa,Je as pane _#_, r.tcept la he dendf_ of be olass.fl_er mind ,ins .1_; b/f _,

.... ........................................
PANEL 143A / PANEL 143B

p_._t, l13A. 1*/_-i_;. steel channd 1_ ill, on craters for _luds; on each side eZlmNd:d-m_ hd lalll illrll ;t_ _n. o_ _at_lltd _#psuln
piaster,

PANRI, ]._aB. ,,S'alue aM 1_oI1¢1 I.I*Y.'I, excelll Ihal _pac_ betu_ecll slud_ a_l¢l tile exllai_lll,d.taellll Irlth II'rl_ I_tlcked te_lh llliIler_l wool.

d_ .,_

PANEL 166A / PANEL 166B
PANI_L I flflA. 3J_-in, metal _lltd_ l_ ill. oll ¢_t_ltra_ Oil _(IC)I _(le expa_.lcd-.Ietal hlth (.fit }_.in, of _nNdrd 9_psu,I pla_ter.
_ANI_I_ _ 00_* _(Iftte a_ _ail¢l 10fl_ ezce Jl //dfll tll_ _ iffce l_l,llVel,_ tl_e Ml_da Ip_ lacked tOl'#l 11jildel,al_ll,oo_ bfll$ Ii) (t dentilS] of

9 Ib/fl;
p.s.NEI, 229, _.in, _tceZ lruases i;setl as slNd_ la in. on cenlers_ on each aide eXlUulllrd.metrll Illtll w#t'-t_ed to Minds and _ ill,

.18



'|_ABIJI _* ,_ot¢tld-lrf*t¢ltrn_ffot_ot8 /oaa_'AI,h_--Contlnued

• {
Tg_ tlSmtltal0fl ]0sa [Jrl dafll_l_) at ttoquen¢ies (cycle! Ixr Iocallll ) i

GLA.qS-FIBElt BOAItD AND EXPA._t)I_D-METAL I, ATII Oh" STEEh STUDS

r

_o r,a r,s .',s I
! i I

_o. .17 5a _58 i _ ,5.l D]III....... 19.114.1

* I L....... ! "_

, _ I _u ,J.i I

•298 'll ,17 -17 i ?i,q I _o 5= t. I .. _7 5_ .... "''i IILII
J

, !
!

I'_XPANDED-ME'PAL LATI[ ON /_TEt_L STUDS

"t

143A 8 ..... 2'i' ...... 43 31 .58 3( 17• (1 ...... II131

1.13B _6 ;17 47 ,5_ 09 3_ ........... _] 1931

,_on 34 _ 4o 3s _ 1o 52 as 21., :: ; zoos
229 40 34 _7 .12 '10 18 5_[ ,Io 19,l i ID6O

, ]
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PANE/- 429 PANEL 429

P^N_I. 429. 8_.jn. a_el trus_e_ u_ed a_ _tud_ b# I'n. on cenlcr_; on e_ch alda n_ring eliza 10 i_. ot_ ceIffer_ ladened to _lud_
_ein. metal rod wire.tled to clips_ tnttal tath wlre-lied to metal roa_, and _,-in. of _and_d ggp_ um lffa_ter.

_0





PANEL 137B
I)ANIH. I:}?. _*in, Rlt_l jO_ts eO _tl, orl cft_ter_ orl floor _{d_.9-1';g. l_OOd ftIJcr_ol&rt[ cZ_p_d lo jo_lt8 _ l'lJ. of ¢ot_crete I/_-itt*

II'l_l) ?M;tl Ce.lented fo ¢'onerete_ ml c_litlg able l-I'r_, taood fl_erl_o_lr4 chl_pell to _o_slp _§ ill. of B{Itldid _yllsl_grl

_-[1¢, Ii_]l)lt_l/It¢ eeitle_tell to ¢o_lerele.
1371L a,

ploater with d[_;ance frmu um/erside ef _oi_l_ to surf rice of ldll_fer /,cfng }i Dr.
_olttfl joias rind oor a_ umel 187A; on ceili*t_ side hlgh.ril_ .le/lll loth oll_ched to joi_ls and _tlll*fed [/[/_oal*/rl

I

PANEL 136A / PANEL 136B
PAN_.h 13(b't, ,_lee_ Jloor secllot_ wil_ flal'lop on Jloor'_id__ it. of eo.cr_l_; on c_ih'nosi,l_ _ a._ _ml_d _eill'ng of i'.r mulled-

ve laha_l_i ors e gVp_ nlM_er; aplro_i* al_ _.i . i_s I c_ ,et ,_e_t _ _'t*l_ch'o_'ond
l_ plaater,

_////////i/i/i///J/////1//////i/ll//_ll/i/i//t//////it/llll
,x\'_, x_, xxx \ x?,\ x,xxx -_ x x x xx xx xx _ xxx xx x_ xx x x x x x X x X\ X \\x \ \ X XX XXXX

PAN_'L 707 / PANKk 70 _'

P_-N:'_t, 74]7, _. b_l S- * too jo a _16 i _ o c¢ ors; _.i ,fib_rbotxt cell g; I- dne _ bJ oor _ 1-' p e rl lab I or
])ANF.I, 7{)8. ,_t_ffl¢ tl_ _flet ?07_ exeep_ cel_i_g t_o_ _-_r_, fih_rlu)ard_ }_ ir_, of sandllt _psult; plaa er, otld _._t_', J I*er_mard

L_LJL_
PANEL130

PAN_;I* l_}(3, _. bit _-il_. Ivoodjm'st_ Ill in. ml eenl<rs; on celh'_o _ide r,rpllnded-ln_lal la_h and _t_ i_l. af_unrled g_psnln philter;

on _toorside _h-i_, sutVIo,_rm,t _i_,i_, o_k ft,i_ Jloor,
])AN_:I* ]_}1. *_¢lltl_ Oa pallel IBO except Ihfll .q- I;*j , .in. wood jol'_l_ ttlere used ir_lteotl of _- _ _.ttl. tllooll _oiM_,
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• PANEL 114A / PANEL 114B

PANEL I I.IA. _- b_l 4.in. Ivood _oists la !n, ott tenters; _n eeill,_ sidt _{-in totol Me,mess of woo_ _lh and sanded gppeu
platter; ol_ floor s_dc _-tB. subfloQr ond _ -in, oaA" fiaith floor

P.+.N_t* I 1.[]]. Sam_a_antl_4A_z_pll_I_t}_-in_u'_dflbe_b_Ilrdu_a_I_Jc_I_|J_tt_ett_A_"_a_randI_n_a_tflQ_r"

_v+_ _ .

ofI.b__..m.y_rrta_sld_s__-ia.su_floor,and%-n oa_fl,fshfl_or
PXNt:h II.|D, Same ils _and I_C excepl I_al _-in. wood fiberboard l_aa riser td between a l_floor an finlt floor in the

/_

PXN_ 701, _. by 8.in. ,oood joiat_ lff ill, on c_nter_ o. ceillnff aldt _-in. fiberbollrd ond }_ i of _t did _]_ttl p a_fer;
ortJ/oor _ido l.itl, p/tie _ubfl_or lind l._:l, llin_ ftltf_h jloor.

1=ag_rl_h '/02. Satne..+'_ial_ .a,d cebhnq a_ _a_ld 701; on 2toor _ide l-in. _ia_ _ld_flool _-in flllerbotlr + . btJ 8._ furriti_
air lot 1_ n. on ¢e_ltrt, m_d l-l.. pi_efmi_hfloor.

///'/////l////a'/]//]//'/_//////z'._,f//_///y/ / / $///J// /// ///

• -. . ....... , ...............

lit t-ti--| • _

pAN rL 703 / PAN_'L 704

P^tq_h703. Same aa pa_¢I TOl e_ce'pl lhat a atcond ceilln_ lV,;a addcll T_c aec_n ¢ei i g cont s cd of b. b_ 8-1n..furring

P^t;_ 70L Same _oi_t_ and floor as _an_l 701; ceilin_ teas _.in. _l!+rboord, b- hy 8.in, fl+rri._ elr/ps It/in* on cenlera
_-itl,f#berbaurd t <ll;d _ in. o_ aa.ded 9911_um _Pa_ler.



"]_ II1,_-:3, _Offtlrl.lrana;IlX8aio/l Io_a--¥l,oolts---Cozzl[nu0d

l'_t_el ] , TnLnllmL_l_loq(Lizd_lleli)atffequonala|(_,elelp_reeeondll,O_t_,018 4,090 I liumle:

, Te_nlE WalzII_ Telt x.'_rot
I_l_nlb_r [_ 19"J 2_5 _1 _t_ 7_ A_4_e_e lest

WOOD JOZST_--Ooutintlod

/

I,,A.......194,......I, ......oo .1o...1,_.1o_. .......",,,'ili_i_l1023
ll4B ..... "48 .18 ..... .11 ...... 80 .19 **.t7 bh ,IG 1.1 I 1098



PANELS 132A.132C PANEL 133A PANEL 133B
P_._m 32.A:. _- by 8.in wood _oiata $8 in on centers; on criliay Milsezpanded-metM lath and _ in. of sanded gypsum

"plast_r; o floor aid_ t_e-ln aul_oar, fin wood.fiber woolblanha_ _ - by #_-la, ]mrdpreued woodfiber.
board a_ar¢_ epaced lO im on centerRin each dircetlonj 1_- by l_.in, nailing Mrlp_'_eld ir_place by metal
straps, _fa.in. oak _nid_jloor.

P_.g_b 132B. This _ae a floor in an _partme_t house allilpoJed to be c_nMruetedthe _am_oe panel I_$A.
: P^_t. 3iIC Enm¢ ae panel "J3_A _xcep thai _vood.fibe_wool Idankel wna_ in. thick. •

P^Lq_L133A. `_nmeaa_an_l_2_Jezceptth_in_w_od_ber_oard_a_au_titu_edforthe_b_in_squares_and1_-
by l_.in, flailtnO stripe lY in*oil eenter__verc attached by one I_allat tack emL

P_L 133B, `_mea¢pandJ_3A_r_ceptIha_he_h_els_f_-in_v_odfIberbo_rdh:_hefloorw_rer_acedbt_ri_o_w_od
fiberboard £_ /It. teide alu118 iT:..on centers.

.... i ..................... .f ......... _ .........

I_ OJ /.. . #)If. ,_- J/J_

{({ I J_ ? t, J

PANEL 180A / PANI:'LS-180 _,C

P^NI_I.IY0A. _. k/ 6.in. wood joi_ta an floor side a std_oor t. b_ _-ht,aJJurrin_ strips 18 in. onsen/eraand a hardwood
finiM_floor; on ceilla_ side erpanded-melal lath and _ in. of sanded g_psu it: ptaatel.

l'^_m, 180B. _om_ as panel IYOA, excepl that H.in. _ood-flber waol blanket twlaMid on the subflo_r, eml th_ t. by _-in.
• furling Mrip_ were attacltedIvlth_pecial clips.

P^N_t* 180C. _alne as panel 180B, exeepl the blanket was 1 in. thick.

i

PANEL 180D PANELS 180E,F !
P^_I, I80D* _am_ aa _an_l _A` _xce_ thaI _(_n_ a_ri_a _f tv_odf_ber_oard_ in. _de werc laid _md_r th_ #-`by _-im i

woodfurrinot and the woodfurring woe attached to the woodfiberboard with sp¢ciM clip_; strip_ of fin.
wood-fiberwool blanks l e in, wide were laid Oetlve_nthe wood$_rriny _eripa. *"" i

P^._t* _80R. _am_ as pond I80A, except I_at _t-in. wood.Shot _,ool btankel was laid on th_ aubfloor_tken _. h_t_- by
_-i_, aquar¢l of wood fiberboard apfleed 10 ift. ol_ Celller_ in each dirfctioI_, _. h_ _.i_l, wood fl_rrhl_ h_td
in position by tnelal ttrip_ and httrdwoM.anish floor.

Pt._t:b 1SOP, _am_ as panel 180E, ezctpt wood.fiberwool _hmket was t in. thick.
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(_ -r ........ J ,i,,,t:p,,zl,.,.,.,,r,,,t_te.rt:,r,t,/t_,,,',tlY_zlll2/ !

/

PANEL 709 // PANEL 710

PASt_h 700. _o by lO.]l * fir joists 18 in. o_ celllora on floor _J(lo i;,n sl:/_oarp budrlanO _u_er 1 and _l_-eth pllte finla_ _loor;
ol_ ceiling aide _prln_ clive (_fml_ as ;lard in pare'is 4_0 to 4._3, page _*), _'.-m, OVV_tm l_tb, and _ in. of

sande It _U _ a_ r o" , ,
Pax_ar, 710, .roial_ a u_or _ame oe b_ panel 709; on celh'n_ slde _prlo9 ellp_ (snare rl_ it; pa,el /_o, peOe $_) Iittd _-m,

horizontal metal rods be_rin_ ezpaml_d.metal Iota oral _; ill, of aat_ded a!lp_um _ _*t*r.

PANEL 115A / PANIrL 115_

]_.¢..'_l_hllbA* _ ape ledeeil_tvlhfioora dee'i_eac si g_.b_-n tvoodsud_l_i; oneenlora wlthth_eeilttlg
_o # _ _ i lower and _ in o; _enlera _rol/I t_ eorreapondingfloor _olalt at= I/le ceiling a_d¢ _.in. woad fi_er.

board _=d _ i_. of =and_d _ppaul, llloet©f; on Ihe Jloor _iilo _-in. aubfloar and ]_.in. flnieh fio_r. .
P_L nbB. _a e _o el_ a dee i _ ae ponelll_A_ on,oar sid_ _-in. _ubJloor_ _.iu. _ood JRrrtoard and a.floatln_ floor

of 1- b[I 9-1n, furrln_ _trip_, _.-{n. _ld,fioor_ and }|.in. o_b filli#h floor.

"27=_'/_/I////////f/z///i/I//////////_

pANEL 706
I_.*._;l:I_ _0(]. 1_- 511 _;-i _0 floor jo _ _ lfl i n re era _- /_g . - i. trawl e¢iliitg joists Ill ill, OIt renters tlao b*_ ¢i_]ll_

=_oced _ in. On re ilers fro the P _Jft i rat 'rttmee btlu'eev ec'iling mid floor a_l h two b t_n# at t_e i'dle_
o'f i¢te]; a e_il'llff _i¢1e _.-iI , ._lrrl, otlrd ol_d _ I'll, of _andvd ff_/ll_uln ploM_r; O;I tile floor _i¢le 1-_/I, pine
altb_ner_ }_ ii= _berboard_ l- b11%i I* f lrri _g a ril S l qt i _ ' r_ -' I a fi is i floor

/IICIII........i;/i;iii;i
PANrL 70_ _;r;;.'r-;.'_'r.

PasN_, 705. £- bll _-in ,ood jols s 10 i o ¢e_ er_; on floor a/de l.ln. ld_le lid, floor o1111 1.Do. _ine fildsh floor; on ¢eilln_

_ide _.in fiberboard and N i;i. of aa led 9_1 s V as ¢r; el a¢ ditio ¢11ceiling of P,. bt g.in. woodjolaf_
la in. on centers. }_.in. J_berboard, a nd J_ in, of sanded _psul_ _loster wlls s uapend_d 4 in. to:low upper ceding
bg sere o egos and wire loops _ll in on ¢e_ lore 6- bU 5. by 9-in, J?brrboee-bloe_ pads on each aide of fasten i_ Os
alon¢ two _ two_ Io ¢ivo it*in, airspace I_elu,eell tu.o b_ twos a,_ first _r ling.

_8
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PANEL 804 / PANEL 805

PA_:':[* 8(H. _-in, reinforced ¢anl_ele shlb.
I}AN_], 80_, _._a.f,_ _M?Jnn¢l 80_1 ¢zl'rp/ [hnt oF_floor J_rlr,u,_# ¢tdrlrt_ ll_ i'll, of rort£ret¢ colzbI_R_tlg a?_ ospboll._afer _tnldaloll,

'/. :'.,.'v.'...'...':; :'_'. :'..'.,...'....%::.':.'.".. "..,'.:.'..

PANEL 801 / PANEL 802 / PANEL a0_

P,_r_:dl. 801, _.l'n, re_lffcrced concrelc slab: on ce_lln9 s{de ]_-fn. fnrr_:t9 =trips l,_J_ ill, on ¢enlers_ e::pamled-oletat lath, and
in. of sanded OI/psumplaster.

PAN_I.S{}2. Same as l_anel _OI wilh add_l_a_t ol; floa_ shle of ap _ro=inutlrlll ]_= in, of ulaslic and ]_.iu, paroutl floor,
p^ N r,r. 81)3, ,_ahie ns panel 801, leith addilion on floor s_de of ¢=llprox,l'mlllelll ]_ in. of nm_lic_ }_-in, f_berbonrd_ apl_rozil?mlel _

_=-in, n/ mastic and ]_-it=. prtrqu¢l flour,

t _ .............

d

"'." ._',,:*_,_.,:,11.'._._"._..'_/.'',',._',:.'. _.'..
"_*."._".','.'_,'1 "'a' .'" . ._' .'[' v,. ",".... "".

...... rz:"':.'r"..'_-__ . ,_:_?r._':ST:';rT.'?: - .

PANEL116A / PANEL116B / PANEL116C
l=._N_l, I tfl?.. _.in, concrete slab reinforced with _-in. d_anleler rau nll rall_ _lared O in, ol_rr_nlerel ml eeiliIl_ shl¢ I _. h_ -°-in •

furrin_ strlp_ It/in,oil centers _-in, iva6d fiberboard, and _ fn. af _r:trllerlOU isunl phls/er, ,'
PAt;IIL llOll, _ame slab and ¢eilin_ as paoli lit/A; on floor s_le l- by ~-In. furrin9 slri/_s_ _¢-/n, suhfloor_ and _=.in, oak

Pat_:t* i 16_, Sa e as t el 11011, ezcepl that _-i: , wo_tl flbl_rhoard ul:s inserted u: der furrlu# slrtp_.
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PANELS 156 & 158 # PANEL 157

PA_I:I. 131L /t-in. eo_lcrele _lab or; floor ab o #peclal ha Oefs apclced _ ill On c¢_der_ oae it,rH/o;id _'I ft_. oil ¢¢'oters the other
r _ theae _era e Ji a 'a ed o[ wo a irrup_ 1}_ lit, tehle _etmroh'd by ILcoiled _ _rino trod 7_ie¢¢sqffelt) ; tan.

_1_c • _ _ e_ o _¢ I _-i't _tel_ cha _els; oltoehrd to Iho _-(_1. chaBllel_ h t llu't_l eli _s were _-i_l.
ev _um latt_ $1 in. of _Vpsum doaer ond _ in. o/ neou_tic phmer (/rowel finidO. The rdVe# o/ th_ e_p_llm

lath were heldhv cliV_ _{,mih_r to th_ "D" cllp_ of 7mnela 4e4, 4,V,_ .I,V4, and _;_7 (l_e 44). On th_ upper iside _f the _p_unl /ath u t_V_-h*, _round cork.
ParCel, 158, S e a_ I le V/ia. '_re ,J-i i _r woo _ed above g_ is m Itltk
l:_A_t:t, h57, ,_ ar to I a_ e 1d6, ,seep ha 1J_-D thai tl_ reared oil _enl pitce_ r,f _pril_9 ateel Irho_e eenter_ it,_re h¢ hl :n

Mirrups olt_rhed to hoover,; on to _ _f the _tj _,'um Iolh were _ b_. a/_rottnd _erapa _ _gp_um wallooard and i
gl/l_OUmlath.

. , • ,,,,,

PANE'L 78A / PANEL 7_B
/

PA.'¢_l. 78A. O. by W°. bl¢ l _-in. Ihr_e-¢ell ha/Ioto tile 18 in. on m'ntrrs aM c_ncrd# between tile and to tl thiekntas of _ in. _bave
h_ tile; ot ceilino sitl_ _i in. of saMed gl psltm dastcr.

P_,._ _1, 7811. Same a_ panel 78_'1_r.rcept _ in. o/_iMer concrete aM 1 in, ofcem,'nl wrrc m de_ to floor ale t,

i

._,..:• _.',.. : :._,:',. : .¢,.,_,,. : .9._ _,': r,_._ :.,,

:.', ;3 ;,:;: ,;¢;:.: g:.

PANEL 117A / PANEL 117B
o oPA_:': l, 117A, /_- b9 1_o bll V..in. three-cell hollow clay h'le _rparatrd bll 5 in, of COhere'tobdtoeel= the tilt'n; joilda click rehlforced

hy IWO_.itl. roltllll roda; _lrlh 6 _ in,/hic_; Oil ¢cillrl_ side loer_, I_. hy _-ill, furring alril_s Ill in. on ctnter_
_'fn. tvood _berbotlrd, }_fit. of #ltmled _dpaum plash'r,

PAN}:_ I ] 7B, _alll_ as pond IV 7¢1_ exce II that o flafltil_ floor woo ¢trhled eo_i_lillff of 1. by °.-in, fltrrill_ alrips, _t.ia, sll3.
floor, and _f-i_. oak finish floor,



• II
TmtL_Itli_l_n l_s _IILqI_'eLl_llI i_I Ir_q_llcL_ I_¥_I_s i_'r _'Odl_l

IIUItS_T |,_ tO IO[I_
I_4 I_0 .4,4X._d

COMBII ATION TILE AND CONCRETE
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PANEL117C PANEL118
PANKL 117C. _an_¢a_and_B(_a_cep_that}_-in'_d$berb_rd_a_addedbe_Ireenmasonr_la_Iu_aIi_lgflo_r_
p^ NI:I, 118, Satn_ as _anel I ITCj exccpl thai the ceiling wan_usp_nded from the alcb by means of wlresl eeilinff colallostd of _.

bll ,$.in. wood jolat_ 10 i_l, on center#p ]_-in, IOOOit.fiberboarll,_ in, of sanded gypsum plasler,

PANEL 1tgl ' PANEL 129B ' PANEL 129C

P_I, 129A, _- by I_. hi/ l_-in, th_e¢,cell hollow clay til_ (rows of tiles ldae_l O in. apart) and con_reh,, pnm'l O in, thick:
on ceih'ny side }_ in. # _andl'd 01/isum plostcr; on floor _ill_ .=- btJ°_.in. furring strip_ l# in. on c(nlrr 9routrd
into COhOrt.reand I_=-in, onk finish floor,

P^ _tll, l.°9B. _anle Iis yanel I_OA, ext./it that *¢priny ste_lclil_a were {nserted betweeil the concrete find th_fnrriny slrillS.
P,_ 12_C. Same as pand 1£_1_ Ivce _l that _-in. gypsum lath i_aa subslititted for the oak floor nod I_ in. of gyysiinl

celne_ittt'aa app et ali top of l l_ a I,

: x%.: &...,¢a'ga]l. R." _'/. '.F ¢;', Y'..-'" '. :._ : : '_.'.'_'."

I'a_t;i, 76, S-in. faur-ceU lile on ceilin_ _ide _. in. of aamhd yypsum plnsterÁ oil floor shle f- by 4-in, wood slrips I_l in, on
centers laid on fh¢ 3t¢_1'#1,side atld fnale_l_d to IIl_ It_ _ _llrfllce rind the _p¢lce brtween the u,.od _lrip_ filied with
cinder eoneret¢_ then t.-in, mliple_nish floor, i

P.%NI'II, 7_, _'- tl, folxi'-i_r I_ ei 011eel" It08ill¢ _| Ill, of ;_lllll _1 yyll/lllln _; (l_l_l*l + Oil floor _idc o in, of cln¢ er collcrflll ¢l#ll I ;1,
I_ IIleHI,

i

6,1
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14. Numerical Index of Test Panels

Pn ]%nc[ [%gl ]'_t_el I P_ge pnne] Pn_oPnnH
i

25 .................. 13611 ............... ]82 ................. IN .122.................. 12
26 .................. 107 ................. 201 ................. !12 .123................... t2
60... 137A ............... 202 ................. 35 `12`1.......'.......... 4.1
61.. 13711 ............... 203 ................. |fl `125................. 3.1 :
02.. 138 ................. 20`1 ................. 12 .125................. -16
113.... 139 ................. 205 ............... _ ]0 427"_.............. _. 4/1
64 ....... I.I0 ................. 2_0 ................ ]0 `128................. 22 !
(}5...... l,l I ................. 207 ................. 10 ,129 ................. 50
66 .................. 142 ................. 208 ................. 10 430 ................. 26

26118........ 1230 ............... 45 .09 ................. ](} `131.................. '
69.................. l 143]I............... `1_ 210 ................. 10 ,133................. 44
71. I 1`1,1................. I.I 2li ................. _8 .13,1................. 44 :
72 .... l 145 ................. 101 2]2 ................. _8 433 ................. -16
73 .... I bIfl ................. 213 ................. [0 `130 ................. 43

-- 7J .... ) 147A 21-I ............... !R .107................. 44
75......_........... I_ 1.1711........._.._._ 19 215 ................. 501................. 20
70 .................. 2.1 LIB ................. 341 2111................. 502................. 2(1
77.. 0.I 1,19................. 32 217 ................. 503 ............ '..... 20
780 ................ 62 150 ................. 3S 2101................. (}0.1.................. 22
783... 69 151 ................. :12 219 ................. (}05................. 24
7S .... 22 152 ................. 38 220 .................. 505 ................. 22
80..... 90 153 ................. 38 ..I................. 507...............
81...... 2(} I(}.I................. 2(} 222................. 5(}8............... 24

2(} 155 ................. 14 223 ................. 509 ................. 2,1
2283 2(} 15fl................. 62 22.1.................. )1(1.................

2(} 157 ................. 02 225 ................. 3.i 1 OH ................. 22
85 .................. 20 158 ................. 82 226._ ............... 512 ................. 22
SO.................. 55 159 ................. 50 227 ................. 513 ................. 2.t
g3.................. 10 I60A ............... (}0 228 ................. 31.1................. 2.t
(}4.................. l0 16011 ................ 50 229 ................. 510 ................. 24
(}5.................. 10 11100 ............... 30 230--Se_ `13.t........ 51(I ................. 22
[10....... : .......... 10 11]OD............... (}0 231--81m `137........ 517 ....................,,¢)(}3.................. I(} 1501P+............... 51] .| .................. 518 ................. 20o,I01................. I0 100F ............... 50 .30 ................. 510 ................. 2(11
102 ................. l0 I1]0G ............... 50 234 ................. 520 ................. 22
1(13................. IO 1001[ ............... 50 23(} ................. 02i ............. _... 22
100 ................. l0 100I ................ 50 23fi ................. 322 ................. 22 i
II0 ................. I0 161 ................. 18 301 ............. ;... 18 523 ................. 2fl
Ill ................. l0 102 ............... 32 502 ................. I(} 52,1................. 20 ',
114A ............... 5.1 103 ............... 32 303 ................. 11] 525 ................. 20
11411............... 54 11].t................. 32 304 ................. 18 +.0 ................. 20
114C ............... 5.t Ifl5 ................. 32 305 ................. 11] 527................ 20
It4D ............... (11 1600 ............... ,IS 300 ................. 12 '528 ................. 22
115A ............... (}8 111(111............... `18 307 ................. 601 ................. 10
llOB ............... (}8 )67................. 31] 30S ................. 1,1 (102................. ]2
II(10 ............... 20 )68 ................. 38 309 ................. 18 1103................. 12
I103 ............... 20 170................. 2(} 310 ................. I(} 110.1................. 12
1100 ............... (}5 ]710 ............... 211 311 ................. I`1 1155................. ]0
n7A ............... (}2 17i]1 ............... 2(} 012 ................. I`1 1105................. I0
117B ............... 112 1710............... 26 ,I01................. (}07................. I0
II7C ............... 114 172 ................. 26 ,102 ................. 612 ................. 10
118 ................. [1,1 173A ............... l.i 403 ................. 613 ................. I0
119 ................. 32 )733 ............... I`1 40.i ................. 701 ................. 5.1
120................. (}0 ]73C ............... I`1 405 ................. 702................. 54
123 ................. 3{} 174 ................. (}2 ,106 ................. 703 ................. 5.t
12`1................. (}5 175 ............ . .... 31 ,107 ................. 704 ................. 5.1
125 ................. 35 170 ................. `10 ,108 ................. 70,, ................. 58
120 ................. 30 177 ................. `10 ,100 ................. '05 ................. 58
127 ................. 2(} 178 ................. .10 410 ................. r07 ................. 52
1290+,............... (}I 170A ............... 2++ .111 ................. r08 ................. ,52

o12011............... (}.I 17013 ............... 28 `11.................. P09................. 3S
120C ............... 1].I 170C ............... 28 ,113 ................. 710 ................. 58
130 ................. (}2 170D ............... 2S .11.1................. 801 ................. 60

'I],) .................131 ............. .... 52 )800 ............... 51] _ 802 ................. 60
1330 ............... (}(} 18013 ............... 51] .110 ................. 81]:1................. 00
13211................ 5(I 180(] ............... 55 ,I17 ................. 81].1................. 00
1320 ............... 56 1801) ............... 51] `118 ................. 805 ................. 011
1320 ............... (}fl 111013............... 06 ,110 ............ _....
13313............... 5fl 180]" ............... 56 ,120 .................
l(}6A ............... 52 181..._ ............. 10 ,131 .................

_r?.BHINOTON, .4.pril 20, 1954,

_ _ iJ.5+13ot19_M_ITIt_NIIrio0t71¢3_It161-O-7;gt-010


