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BOILER. 'vliATER

AI{ALYSiS AND TRELA.T}'IENT

The questlon has been ralsed relatlve
Ilashlngton for the aaalysis of boiler'
d.ations f cr its treatment 1n plants of

the service avallable ln
ed. water and the recommen-
ire various hor.ising proieets.

to
fe

L

In cheeklng wlth the Bureau of l,iines, Geological Survey and. the
Natlonal tsurea.u of Stand.ard.s, hre f ind that services connected. vtith
lrrater en&I1rsis anci treatment are available fcr such plants owned.
and. operated. by Fed.eral agencles. Therefore, FPiiA-a1d.eo projects
apparently cannot avail them-qelves of these servi-ceg.

It 1s accoroingll; sugEested. that I

1. For Fed.eral Ov,rned and Operatcd. Pro.iects - the tsureau of
l,iines should. be consulted-. Samples shrould. bc submltted.
in stanctard-s1zed. contsiners procurabl-e from the Bureau.
Ad.d.ress all- com.nunicatlons to: Bureau of }4ines, Fuel
Economy Scrvice, ',fa.shington, D. C. (gttention Mr.
J. F. 3arkley ). The questlQnna.ir.: and. d,ata sheet, for-
rrrariled bli tno Bureau with the contalner, should. be prop-
:.a'r rr COnpletCO.LT_J

2. For" .FF{A-.qJge_e Pro.leets *

(a) Consult r,',,ith l-ocal utillties and others opcratlng
boiler pla.nts in the erca" in inrhicir the projcct 1s
located., eoncerning their experience ln anaI;'sls
and. tre"tment of Iocal tatsters; o?

(U ) Utll-i ze the s;rvlces of a.n ind-r.pe no.ent laboratory
experienced. in vratcr svlelysis.
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OPEBATION OT CONTNOLS TOR
COAL-FIRED FORCED WARU AIR tr'UBNACES

Reoont
04808,
dovloca
oonnrot,

flros ln houElng proJcota have been t,raccd, ln some
to a laok of undeist,andlng of the fpnctlons of oonlrol
, and to fauJ.ty lnctaLlatlon of t,heae devlocal ln
ion rlth ooal-flrcd foroed rarur alr furreacclo

To olarlfy the operatloa of cont,rol devlocs for usl ln oon-
neot,lon witn EuoL furnaoes, two dlagrams are attaohed. NO. I
lndloates aornal oporatlon: No. 2 lndloatee oontroJ act,lon
oa ougont fallurc'and rlth a f lrc ln thc adJolalng wlng.
itr"si- diagr.rr llLugtratr eondltlons ln oonnist,lon rlth dorml-
t,orlee rhfrela alr 1o reolreulated. Howilver, ln the oal3 of
the TDU-Z scrlca, rhorcln the a1r 1E not, rcolroulatodl thq
apangcment la cinllar exoept for the omlealon of rcturn duotc
and thr thoruost,at Looated I'n tho return alr ct,roioo

It 1o lnportant tbat oloatrloal rqulpmcnt, ougb-aa autonatlo
oont,roUlrs and prot,cot,lve devleoi, te lnetallcd reuotc fron
tho furnaoc aad iooat,ed rhcrc thc ioon t,enpcrgturc la norual.
t[e ifrlng obould oonpt.yl lnsofar as lnctailatlon 1r oonoorncdt
rlth thc Hatlonal Elootrloal Codc.

All of the oontrolE lnd{oat,cd are lnoorporat,ed ln the tar
Dorriiory and TcnporarJr'Hourlng ( tWPt 1i,d- t?r ) Sprolf loat,lonl3
rlth thc- oxocbtlol of i,he neehinloal oloalng aotlon on thr
d,anprr eo;mi:Fn?[ oporatloa of the bloror oorrt,rolo
Spcitttoat,tona arc Uilng modlflod aocordlngly, and anendncntr
ritt bo lrsuod to lnoorporate t,hose featurlg.
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Criilliili :TAf:IR ?AIl;[ CE GlOiU CC:I.TI]IGS

304 idAs0l. y lff.I,is

Regi.oni-r1. Off ice specificatioi:s hav.-, sl:owr: crnsicl-e::abLe v:r.riation with
respect to l-i.is itr:i,:. fn most -nstances !sgio.r'-; iolIow the grout speci.-
fications ecntairiecl in the Cenl;ra.l Cffice iVasonr.y lipecification. In
others, Reg:ors ea,l-l for cement paint II...P-21 or use trad.e names.

Secause of tlrese veiriabi.o:'s e:id beeause a,11 coru:;er.cia1 brand"s of eenent
paint are nct oi'ec.t-:ral va.jue tr.,e fecitnicel )ivision ]:a.s re.-exar:ined. the
use of ceme:rt groui; mj-xeC on the job vso thc use of rroprietary paints
for coating nasonr". uhit;.

,fnn examination rlas ra.d.e of exposuro )pr.lLJls errect;rl- in 1.g40 rr::d" corjerences
were held. with perscrs familiar vith research in the maieri.als entering
into formulation of cen,ent w:i.ter oaint .';ld" grout.

The foIlov,'ing statenents corcernirg Ii-P-21 and. the me.terials other than
cement, sr.nd.. and. tnrater :nclud.oc1 in its formuL;ltion rept:esent the con-
clusions rea.ched- b;,' the resea,rch. special-ists a,fter exa.nrnation of the
panels, ntlcl cxDress thu- attitud-e of the .American Concrete Institute
Conmitteois Ileport on csment water paint of Jr:.ne L?AZ?,

IIycl:'atcd. l-in:e is chea,per thr:i Portland. cement and., ir' of
ee:'l-y plasticit;', wili slightly innror,'e brushing clualitlcs
and recluce settling in bucket

2. Carbo:rates are too sn;rll i:l qua;tity to ha.vc iuqr influence.

3. titr"nj-urn d-ixoj.d.e o:: zinc sulphirle improves the wl:itenessn

4 Water repellents are too sma.ll in quantity,to have anSr
observabfe practiceJ- effcct. fhe cuantity specified- scnewirat
incrcitsos co*qt of i",:r:l-icntion by naking thor.ough r::ixing vith
n'ater noz'e,. d.if ficr:Lt

5. Iiygi'oscorric salts are too 1or,"r in quartity to heve arT,, practical
effect in attrr,ct:-ng water for hy,lration; but trave some ad.verse
effect b.;cause theSr prolong the rvet appea,ranee after rains e.nd.
soireshat reduce lieari::g oualities

In brief, the a.ttitud-e of the e:roerts and of the A.C.I. Conmittee report
apnears to be that the rd.mixtures in the quEurti.ties specified. wiLl d.o no
harn but wil-l aecomplish nc si6lnificant benefit.

1

O 1 Dtrtr]
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I,ECOMM3IND.AIIOlf :

In IPiLd eonsbr.:ction, rryith. open te:t'ureC v;al.ls (such as cind,er blocks),
the fcllowing rec,:irem;n'bs sl:o,:',d t'e stipultted-:

Xo-;:r,l parts by voJ-r,ne of 'nhite or g::ay Fortla,nd- cene:rt, d.epend.ing
on cclor C.esi::eil, sand. and. rrater thorou.gh-Ly nixcd a.n4" kept well
stirr'ed- d"uring a.i:'plic;r'[ion., sc:r:.bbed. irr with stiff fi'ner brrrsh.
A paint brush :s not s"tisfactory.

2. T[a1-l.s tc i-.e c]ea.r:e{ of a.dhesions ullleir llouLcl sl.row thr:ougfr the
coating, ,rnd. 'i;.:;'rro:,gir.l-y vr:ttetJ before a'p;:l.ication, and. after the
coe,ilin8 is h:rril , I;, a mist sp:'a;r cf water,

3. Sencl to pas.s a #20 slcrre r.n,l be z'etained. on., #100 siovo.

ItYater pronort:on ma.)- bc varicd- slightly i,r,ccord-ing to wetness
cf the wa.l.l to prevenl ruiining. Erel mixture shouLd have the
concistency of :'ich cream.

U.mo nroof pigments nay bc ad,d"eii. up to 5/, Ay r:eight of the
d.ry ingrecl:ents, eithcr trtan.iuin dioxide to strengthen the
white or inprovt: wet opaci-ty, or other pigments to obtain
d.c sired- tints

6. Lator and supervision nust be performed. by persounel skiLled.
in the usc of c,:nent.

7. .A. contractors option to use neterieJ conplying vith the roquire-
nent of tr''od-eral Spocification ET*P*21 rather tirin the usual
cement sand mixture may be inclu-ded., but no increase of cost
allowed-, or tho recpire,ments of e-*'pert vorknanship re1axed,.

tr'or smooth masonry, ,,rhe::e tir"r" is no need- to fill void"s, the sand" may
be onittecl ancl aprlicatiorl na,d-,; with painters brushes.

[he following rluot,rtion from Iederel 'specificatio:r fI-P-21 is significant:

trlt shoul-d. be noted. tha.t th'€ conposition of the eement-rrater paint
povrder is sec,rnd,ery to the condition of the painting surface, the
uethod of applicr.tion, rutd. the curing of the paint filn as factors
in d.etermini.ng the durabiiit;'r of the coating,tl

t

4

5 e
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EXTENTON F']BERBOAF} SIDING

When 7/8u mlneral surfaced. fiber"board sid.ing i"s used" for
exterior sldlng, and the vapor seal membrane on the insld"e
surface of the stud. waI1 ls applled wlth enough slack so
that a seconcl alr spaoe of j/\tt thickness 1s obtained.,
the requirement of the stand.ard"s that the llgtl factor for
frame walls should equal 0.20 may be consid.ered. as
fulf 111ed..

t

T
1 28 69
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Design of doors be chang'ed wherc necessarl/
panel or to six panel colcnial ln order to
pieces of pIv;'rocC.

PLYTIOCD FC)il DOOR PA}.TELS

Plyvrood. ls extremely crttlca1 at, thls tj.me, d,ue prlroarlly to
the enormcus quantLty requirecl for packing 4nd shlpping of
materlals abroad. There i.s no indicatlon ttrat the eituation
w111 be relieved to any great extent ill the near fr"itur'e.

In order to conserve the snall quantity nracie arrail-able for
clvl1lan use foi war housing eonst:"uction purposes, the specl-
ficatlons for Ternporary liouolng anil for lVar Dr>rmltorj-es have
been wrltten to porriij-t tire usc af an1 sbock iloc.rr,, No. 1 oy
better of i,lati-onal Irccr j,,bnufacture::s Associatlcn or Grade C
or better of Fir Door Inst;ibute. Panels may be flat or raised,
solld or laninated. Tlec cn1;,r I,es Ll:-i cti-otr is that only ono
pattern of doors may f6 ggg| i.t 3lU ons 9,,',:glling,ryft.
Consequeritly, it is su.?se sted that:

Sol1d wood panels be used for pa.nels on exterior doors.1

2

a

to fi.ve
uti l-i ze

CTOS S

smaller

a
,. Plyvrood nade f:ron otlier spr,;cies of v,rood tb.an f ir be used

for panels in inierior dcors.
t-4, Interior C.oors of f ivo

of plywood. rejects or
panels.

The use of Prest uooc., Iih"soitite or
materlal is not reconnr.cnCed si-nce
ca1 as the pl,yv'roorI.

Shop lumber oi Douglas lir
cult to obtain ancl pinc or
be used. where f'e:sible.

nanel- or six c,anel have
of ,r/8u solicl ilr," or of

nanels rhade
?r/Bu ra.ised.

o'Lhcr hard coinocsl.ticn
this:i:atoria-l- is as critl-

for )"ail-s and stiles alsro is diffi-
other softvi':od suostitutos should

o
ll+160
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A combirieticn terillnal biocx
been cl"evelcpeclr for use rvi-th
manuf ac tLrrei's .
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LIGHTII.IG FI.I?L]}iE ]}J!SE .. EXPOSTD :.IIii};G

a.nd iig,Iiting fixture base
e>ii:rcsi:ci vrir;-ng, b),. vrli'1n8 d evice

cLeep
(.i0

The porcelalr base l-s anproxir:ra.l-:-i-- l.t' in cLran:ete::, 7./2"
and ivil1 recei-l'e noiimetal-Iie celble fro:',i four cl,lrections
degrees a,pa"rt,\ enc{ the l:ack-.

Pass and Se;r;16111", Inc., Syracuse,
Inc., I'lel,i 3ed-fcrd, Llessacliusetts,
this 1ten.

i.lcw Yor}i, and John I. Paulding,
rian early nrod.uction of

Further lnfornation is available f::on" the Technical- Di.,,i-sion.

t.

I
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LTG}ITING FIXTURES FOR DORI/IITOPJES

Numerous lnoulries have been receirred. regardlnq constructlon
details of ele:tricel fixtures shown on Drawing No. 1O4,
Serles IVD-1. Ihis drawl:rg 1s lntend.ed" to convey the j-d.ea of
sinp15-clt,.'. Detaiis of col'lstrr;ct1on, d"lmensions an C. materlals

a.r/i , a s r i.s pr":;cticerble, been elininated. to Permlt the
contraet:rng cfficer to e.

manufaet, ur red. i n er'ccorrJ.an
from t1-c :xa.ct siraPes sh
sary to r'ce t t re exlqenc
where',rer oossi-"ol-e, of no
materials for'::el'1Y uisecl.

t stand"ard. flxtures and. finlshes,
ce vil ith rules of the 'IIPB. Devlation
ovrrn should- be Permitted- rhere neces-
ies of 'nernufactu ring by substitution,
ncrltica-l- mater:la1s for critical

WPB Llmitatlon C:.cter .T,-?12, d-ated l,lt'rych J1, 19\3 re,stricts
the f er.rcus me ta1 in ::e si d.entla1 f ixtu:"e s , such as 

-Type 
s A, B

and. F, to not ;rore than slx ognce$, 3,na-restricts ferrous metal
.onopius ona gi;b; h,o11ers 

-fo' utility fixtures to s1x Lnches

1n d.lameteri .out d-ces r':ct rr:"ecL.u'd-e manufacture of the Ty.pe G

f lxture cf noncritical naterial.s. If mctal- ls used' in the
gfot,e ho1d.er, g1':rss$a:r?e lust f1t il six inch hold'er'

Dra.wlnq lio. l-04 h,::s bee:i revl-e,r,ed by the Llgn.-tln3 Flxture
Branch of thc Buildlng iia.te:r'iais Dlvision of $iPB, and' no

tlon has been raiseoa.'-' It 1s our understand-ing that they
slder flxtu::e iyp"o A, B and. F as ::es1c1ent1al- types, and

others shorrrr as utllit;r tYPes.

ob j ec-
con-
the

14547
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PBESSUN.E CONNECTORS - ELECTRICAL

A communlcatlon from the General Industrlal Equlpmqnt
Dlvlslon of the WPB has been received., whlch, 1lr part, read.s:

i
rA consld.erable number of the manufacturers of servlce
entnance d.evlces and. panelboard.s use solderless connec-
tors 1n whlch the get screws bear d.lrectly on conductors.
fhese d.ev1ces, however, all carry an Underwrlterst Laborq-
torles label wh1sh, of course,, lnd}cates that the sold-er-
less connectors have Und.erwrlters'l Laboratorles approval.
We feel that, especlally at the present tlme, manufaeturers
of these d.evlces should. not be requlred. to 'lurnlsh speclal
connectors to meet your speclflcatlons, and. that lt 1g
satlsfaetory 1f your Fleld. Inspeotors w111 lnterpret your
speclflcatlons so tha.t any panelboard.s or servlce entrance
swltches bearlng Und.ervl.rlterst Laboratorles 1abel w111 be
acceptable. tl

We are revlslng the Interlor Wlrlng Speclflcatlong, DIvlslon
T-I8 and. WD-Z2,"'to clanlfy the subJect of solderLess connectorsl
and. recoritmehd. tilat el-ectrlca1 equlpment uslng sold.erless
connectors, such as control itevlcea." panelboard.s, etc., whlch
comply wlth the Stand.ard.s of the Unaewrttersr Laboratorles,
be accepted. on FPHA war houslng proJects.

r45l$6



.r!

t

I

\

.s



T.TI.T A
l-\ IIJI

FPHA
Bulletin I'lo. ]9

Tech. Info. Notes
No. 9 Page 1

s-26-43

GAS RET,RIGERATORS - I1{STALI.ATTO}I

Regional directors v/ere notLfied, in 1\{r. Ag}
April 6, eoncerning relaxed rostrictlons aft
ment of mechanical refrlgerators.
Appro:iinately 2O percent of tho quantity available are gas refrig-
erators manufactr:red by Servel, Inc., Evansville, Indiana.

To assure effj-cient operation and. satisfactory performance of gas
refrigerators, propor jnstallatlon of the refrigerator and its
gas regulator and. corroct ad justment of the equi.pment is
essontial.

A recognizod Sorvel servics outlet generally the local utility
compBny should. be ongaged. to make final adjustments.

,l

UBBAHY
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PLASTIC TUBING FOR I}ITERIOR WATER LII{ES

A report coverlng tests, usages and. speclfloatlons on
rrsaranrl tublng as manufactured by the Dow Chemical Com*
pany was prepared. and forward.ed. to the regl-onal d.lrectors
wlth Mr. Seaverts memorand"um of IVIay 12. In thls memo-
rand.urn, the use of olastlc tublng on nroJects was su6{{ested.,
not reouired..

There are several reasons v,rhy It 1g a.d.vlsable to consld"er
the use of thls materlal:

1. A sltuation may present ltself where steel
plpe 1s more d"lfflcult to secure than at
present.

2. The use to some degree of plastic tublng would.
help to Justify our cla1m that we are u,orklng
toward. the savlng of all- the crltical materlals
we can.

3, Where conroslve actlon of water causes stecl plpe
to d.eteriorate rapl&Ly, lt may be necessary to
replace lt before the proJect has served. lts
purpo se .

l+. As plastlc tublng may get into general use as
a permanent substltute for steel plpe, some
record. of e:rperlence as to lnstallatlon and.
performance woulit be he1pfu1.

The reactlon bf btO.d.ere and. contractors to the use of thls
materlal as well as the n&mes and. locatlons of proJects on
whlch rrsaranrr tublng ls,proposed. for lnstal1atlon wou1d. be
helpful lnformatlon. It is, therefore, requested. that the
reglonal offlces keep the Central Offlce ad.vlsed accord.lng1y.
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MAIL BOX

A malI box constructed. wlth vulcanlzed. flber for front and.
top, and. wood. for back and. bottom, has ireen submltted..

(a) The top is hlnged. to provld.e a fu]l openlng for nelfspapers
and. magazlnes. Consequently no sprlng hold.er 1s necessary.

(b) A hole 1n the bottom of the box to 1rrov1d.e dralnage vrould-
be an lmprovement, and. has been suggested 1;o the manufac-
1,ul.er.

For t€rrlpol"&pg houslng, thls box appears to be an ad.equate sgb-
st1tu1,e for those mad.e of g1ass, wood. or plywood., as d.escrlbed-
1n FPHrI Tei:nporary I{ouslng Speclflcatlon" .

The manufacturer (ir'tutont;, Inc., Thlrd. and. EggJ-eston rtvenue,
C1nclnnat1, Ohlo) has been requested. to send., for consld.eratlon
and- approval, a sample to the reglonal offlces which they cleslre
to lnterest.

L\926
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PNEFINISHED GYPSUI'JI BOAND SID]NG

Attentlon 1s d.lrected. to the preflnlshed. gypsum board. sidlng
manufactured. by the U. S. Gynsum Comoany und.er the name of[Irlple Sealed Sheetrock Std.tngrr and" a slmilar prod-uct manu-
factured. by the NatlonaL Gypsum Company as rrc.X. Exterlor
Gypsum S1d.lngrr:

( a) The board.s are manuf actured. ln 2+ lnch wld.ths and
ln two thlcktresses, l/2 :-nc}r and 1 l.neh lamlnated of
tvto l/2 lnch thlcknesses. The l/2 tndn board.s have
tongue and. groove or l,I-Jolnted. long edges and. the
L lneh board.s have a shlplar: ed.ge wlth the ed.ge of
the board. on the exterlor sid.e slanted for greet-Er
resistance to water penetratlon through the Joints.

(b) The sld.lng ls flnlshed. v:1th green or gray paper.
Both surfaces anC all ed.ges are sealed. wlth &
weatherproof treatment, urhlch penetra-tes through
the face, end.s, back and" ed.ges lnto the core of
the board. and. whlch should. prove effectlve for at
least 2 to about 5 years. Af ter 2 yearst exrlosure,
this materlal may be palnted. lf necessary.

For temporary war houslng nroJegts l/2'tnch prefinlshed. gypsum
board sid.ing as named. and. d"escrlbed. above (or 1ts equivalent)
appears to be an acceptable substltute for,nalnted. gyosum
s1d.1ng or other materlals specifled. for exterlor sld.1ng and.
may be so u$ed..

Reglonal comments and. re'ports (when avallab1e) on the perform-
ance of such s1d.lng are requested. by the Central 0fflce
Technlcal Dlvls1on.

Bull-et1n Irlo. 19
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SPACE HEATERS FOR PROJECT FACILITIES

:T-_'_

A ne+"ho-d. of heatlng pro.'!ect facllltles bulld.lngs by the uso
of gas flred., ventdd- space heaters has recontlf peen caLLed' tO
our-attentloir by one oi' the reglonal offlces, Ihle.method ls
aoceptable whero the proJect d.eslgn tenpgratune !-g + 20
d.egrees F. or hlgherr- lf -tire Wefg[ts pf erlti.ea] UatBrlals are
less than those used. for forced. warn &1r,

011 or coal flred. vented. space heaterg may also be used.. Gas
ftrcd. cqulpnent, however, !s more praotlcal than elther oll
or coal, from an operatlon stanrlpolnt.

T.he use of a partlcular fuel w111 C.epend. upon lts ava1Lab1I1ty
and. appllcabLe '!fPB Llrnltatlon Qrd.ers and. rullngs. Reference
shoul-d.- be macle to Bulletln No. 2, Part I-B, uUff tf ty Selectlon. n

antlclpated. that stand.ard.s f or v ented. space heaters w111
sued. ln the near future.

1s
1s

It
be
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GAS I,AUNDW STOVES

We have been lnforned that gas laundry stoves, rvlth petcoek
contrcls, have been lnstal-led 1n central laundry rooms whlch are
easl1y aecessible to chlld.ren and. the general pub11c. Such
stcves are not contemplated. by FPiiA stand"ard.s for' laund.ry facl11-
t1es. Slnce petcocks may be readlly opened- wlthout the gas being
lgnlted", a very hazarrLous concllilon may result.

'

Due regard foi safety factors reoulres that each hurner o
stoves should have a self-latching safety type [as cock a
prescrll:ed 1n the latest rrAmerlcan Emergency Stand.ard App
Requlrements for Donestlc Gas Bangesrr 'of the Arnerlcan Gas
Assoclatlon.

f such
s
roval

il
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T]LE LII,IED AND CONCRETE PLUPIBI}IG T'IXTUNES

The possiblllty of pathogenlc bacterla and fungl belng trans-
mltted- fron person to person ln the use of conorete plumbing
flxtures has been consldered. and. the concluslons d.rawn are:

1. 9qppre!e--Bath!.-ub€.: Research work wlth respect to the
survlval rate of bacteri-a on concrete surfaces lnd.lcates
that comnon skln pathogens apparently survlve for reason-
ably long perlods of tlme, even on smooth concrete.
Therefore, concrete tubs, unless fuIIy ll.ned wlth glazed.
or other imperv:-ous rnaterlal, shouldnb! Ue lt:staI1ed. ln
houslng proJects und.er the Jurlsdlctlon of the FPi{A.

2. 9.o4-oretc-8e..A.9!!.s,rg-Ghwr Ele}}e) : The fact that only the
soles of the feet come ln contact wlth these surfaces and.
that the receptors &re fl-usheC by the shower spray, tend-s
to llm1t the posslble hazarql of skin lnfectloni Therefore,
concrete receptors may be used. for shower.stb.lls.

L6?52
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EIJICTNICAL OIIf IET BOXES

Frequently r:utlet boxes are not instalt ed fl-ush wltkr the
flnis]:ed wal-I or ceiling as requi:,ed by FPI{A stancrar.d
6pecii'ications aricl the lfatior:aI Electrlcal Cocie. In rtr:nlerous
eases the hoxes are in-qtalled behin.d the g:/psum board vralls
and ce11.irr3s and. the nracl;ice i,s to ir::eak throtrgh t;he gypsrrri
boa:'d v'rith a hamner 1;o e:rpose the borcs ancl t|,e iilir.e.s. -- thlsresults 1n nr.any i:roken bcxr:s wirj.ch cannol; be rept sss6 without
tearing off anC ::epJ-a.clag 'l-kre wiLil- board.

Care should- he taken to set boxes flush vrith .',',ra11 or cci 11ng
surfacer or back not more tlian L/4". Sc:reivs fulnisherL uritkr-flxtures ai'e s ized fo:r: flusii boxe s. Eoxes instal-1ed incorrectly
constltute not only a ccde violatiorr, but a fj-.re hazard".

11.
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Switcl:es intend.ed, for use r,ith s'nrface cabJ"q wiririg alg not road"il;r
avail.iLble ,iith rrTri rir,tiiig as requircd b;r iire Standara Spepif ications.
fheref ore, it is o.esiral..,le io a.cuept syiilches that coml:Iy with L'IEC

Inte::in Ar,t:ndrie;nt No. c'Z a.s fol.l"ovis:

NATING ON SNAP S1flI[CHTS

i0.

[hl,s inf o:'rnaiion is furnished f or neo': sso.rJr nction. the StanilarC
cif ici:tions are beirig revised. ir: accoid.ance with the f oregoing.

B,o Ior' ;i..ii-iridlrcrivc loeri"s other rili-1n f,LlnAsten-f ililrnont 1amps, switches
should..ir:rv(:i an errpere r;.tin3; t:ot less t,he:r tln.t cf the 1oad..

b. Icr ri:ru-l1;terr-f iIr."llie:rl[ la.m') lci:.d.s, and for cornbinr:d turrgsten-f ilaraent
and non-ilciuc',;ive load-s, sr,ritches siroulrl be ll Trl rated, e;cept yihele the
t}:ree f o1 ]- ol;i.l:g qr;.,:ri if i Lrai j-cns are sat isf ie d.l,

l-. If sli'itciies ir:'e uried. in i;r'i,r,nch ci::cui; i;,iririg sJnsiems in
private hones, ir: rc,rms of inr:.j-tipie-occupa.nc,/ d.l'reiiings used.
onJ-y as 1ivin3 quarters by t' rrr:,ir'os, in grriva.te-: hospital o:'
hotel- roons , cr in sirni i"ar' locationr; out iiot in iru:i ic roon:s
cr p-la' cc s of i,rs srir-J ii'' ,',:'il

2, 0rr1y wircn srich a swibch controls perni,:u'rently connected fix-
ture s or li5htinr; ou.rle ts in one roorfi, ir: ii continuous ha1 1,ray
vrl:ere lightin;; fixtr:res rnay bc locateC at d.iffercnt levels, on
porcires or in a,t uics or' bit.seri'lonf s :rot useci f or assr:mbly 1xlrposes;
o'n A

3. trlhrn the switcir is i'ated. rit not less than 10A,125V; 5A,250V;
or for the 4-way types, 54,135-V; 2A,250V.

cr Svritcires coriti'oiling iirnrrctive loads sh.ould ha,ve a,n ampere ra.t i.ng of
at least trlice th;rb of the load., unl-ess the;g are oJ a type approved. as part
of qn assemblp' cr for tire purpose ir:.lenderfl. 

,

, d. Sr,'itches for signs eincl glas-tube ligrrting should comply with I3C
6005.

Switi^ces l'or motors shoulcl cornj:1}' with ll[EC 4383.
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Defects

1l{batherproof wire in contact rith
building..

2. Improvised 'service equipment'
Equiprcent not Protected front
weather.

3, Receptacles of several kitchens
on a single circu:lt.

5.

.Unused holes oPen in outlet and
junction boxes

Too many n"ires crowded into smal1
box, resulting .in .damaged insula-

' tion.

6. Insufficient or no grounding
provided for syster,r arrd equiprncnt
in eacit building.

7. Neutral conductor bare or not
properlY covered; not in sarne

metal enclosure uith live wires.

8. Ttlood boxes used as Panel boxes
for cut-outs.

9. Inside wiring used where exposed
to weather. t

BULIETIN ]iO. 19

Teeli. Info. Notes
No. 18 PaP,e 1

Re'gggX

Install on insulators or use SE

cable.

Use Uncientriters r. approved equipnent
installed in accordance with lfEC 230'

Provtde a separate circuit for each

l<itchen.

Cl-ose unused holes vrith material
equal to box constn-rct-i-on.

Box slrouJd be as'large as rdquired
by NEC 37O5, or circuiting arrariged
so. aq to reduce nuinber of "vlires per
box..

Pro.ride grounding in each buildi-ng
ae :"equi-red bY f iEC 250.

DEFI0IENCIE$l}iEtECTFfcALINSTALI.,AT]0NS

- fnforrnation receir,.ed in the central Ollfice indicates that co;rpleted electrical
wiring installations faII short, in-many cases, of conpl"iance with minirlur

''' standards of the l{ational Electricat Code. This Code has been accepted as a
,mlnimum standarcl for war f,ousingf Some of the cieficiencies may be tlte.::esirlt*

of improper design while others-may stetn frcm.lax or inadeqr'rate inspection' In
any event every effort must be madl to correct all defects' This information

is for your guidance and necesga',ry, agii.o.t. All 'leficient electrical installa-
tions should be brought prornptl;" to the clegree of safety indicate<i herei-n' A

partial 1ist of the [efelts and suggested remedies follow:

..- 1.
:1,.

Conrply uith IrTEC 300 and Interim
A::rendinent Tlo. /+/+t for insulation,
and install all'wires of a circuit
in saile rnetal box, trough, conduit
or armol:.

Use cocir: gracle steel cttt-out boxes '

Install weatherproof r'viring ln an
approved manner.

L6929
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1. Revisions to Specificatlons

Ene following itens are brou6i:,t to tire attention of reglonaL
offlces prior toincortrroratlon In forthcoming revisions of ti:e ph.:rnbing
specificationi [-16, Eeuporary ]Iouslng" and. 1[D*19, I[ar Dornitoriasr In
the neantiner it is recoumend.ed. that you includ.e these ltems in curent
specificatlons I

2. Drainaee': Waste and ttrent Fipe

Eo conserve crittcal naterial and to conpl
uaterlal Listsr linlt the use of steel pipe to 1-1

y with the s

/2 inch slze
tandard.

and.

t

snal1Br1 tn Lieu of 2 lnch size and smaller as now stipulated.
Ilaste antl vent llnes of 2 lnch size should- be of cast iron hub and.
spigot tytrle r

8t [eryerature ReXlef Ya1ves

So afford. ad.d.ttional prbtection agalast overheating of dooestic
tvaterl temperature reLief vaLves should. be lncIud.ed. for the foLLowing:

o,t Water storage tar:ks (proJect r:perated. systems - all fuels).
b. Xange bollers (tenant operated. systens - connected. to coaL-

fired. ranges).

fne tenperature relief va]-ve is ln ad.d.ition to the pressure
reLlef valve now requlreds and siral-l be of the reseating type, actuated.
by a beIlons or bimetalllc element, designed. to open at 200 to 21,0 d-egrees Xt.
and- close at approximateJ.y 160 d.egrees X'. Size should. be no_t Iqqs than
Al+ l;nen for pro5ect operated. sysiems, and not L.e,ss than fpliE-ror
tenant operated. systens.

Und.er iten (a) above, a1L
lnstaLled. complete by contractor,
and tenperature relief vaLves or,
and" tenperatr:re relief val"ve.

Under ltem (b) abover since rango bolLers and prossure reIlef valves
are to be furnlshed. by Central Procurement for lnstaLLation by the con-
traetorr it is necessary that the contractor provid,e the temperature relief
valve only.

In each case, valve outLets should be trriped. to wlthin 12 inches
of the nooiftirether in combinatlon wlth a pre"sore rellef or a separa,te
valver they may be installed. on tank or rangs boiler within 6 inch-es from
topl or on hot water Llne not over 6 inches fron the tank or range boiLer.

equipnent must be furnished. and
He shall include separate pressure

lf he eLects, a combination pressure

16e26
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KTIOB AI'M TL,E]I liIIRl]'iG II{ITI{ TT-IERI,IAL I]'{SIILATIOJ{

The followi-ng requirements should" be observed., and cove::ed in
current speci.fications, penr.]ing recelpt of s'Landard specifiea.-
tions vrhich are being revlsed in a.ccordance therewith.

V'trhere conductors of trknob and ti:l]:etr s;Jstems are install-ed in
the hoIlow spaces of vral1s and ceillngs 1n vri:ich thermal
lnsulation is i-rsec1, each cor:ductor: shoul-d be separale.l:r encased
in a c.-optinuorrg length of flexibie tubing extending from one

. support to the next or to an. outlet box. lifhen practicable, con-
ductcrs should be run slngly on srrparate tirnbers or stirdding.
Conductors not eriel,osed. in flexlble tubi.ng should be kept at
lease one inch away from tirermal insulation material. Tubing
must comply with standards of Underwritersr LaboratorS-es, Inc.

1
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TIIE trFI'EICT 0F F'IIEI 0IL LIi',hT/rTI0l,1 ORDIIT (PETF.0IEU1\[ D]STRIBUTI0N
ORDER N0. 13) 0i{ SPIrC}j A}iD DONSSTIC ]i',,rr4,TEB ImATING INSTALLATIONS

The oi'fice of Petrole'um Ad.r:rinistration fo:: liiar it"r tire interest
of na.tional- defeiise a.nd. to assui'e adequate fue1 oj-l supply fof
nllitar;r ano. other eSsenti-a1 uses, issued. trPetroleum
Dlstrlbution Order llo. 13", i,ateC June 23t 1943, inco::porating
and anending the prevr-ousllf issr-red 'rLiniti.t:-on Crder L-!5rr, as
anended Feb::uary 5, 1943.

The effect of Order I'io. 13 on tl:re present I'PIIA housing program
ls as f'cll-ovrs:

1, ) Ihe o11 lirnitation o::der has i,'een e:rtenCed to the
enti::e Uni LeiL Sta'i,es.

2.) The utll-i'';.-r 1'sr.ctions affected .r::e space heating
ancl d.ornes L:lc vlater hr:ating . U

o
3, ) Projects r.incl.er constnrctio

v,rere conpieted prlor 1,o Ju
subjcct to Limj-taticn 0rr1e
I'ebrua.ry 5, 1943 e aTe exem
of t!:i-s 0rder.

f o:: v',hieh found"ations
22, 1943 Lnci '.;e t'e not

L-j!'', as anenrleC
ed f::om Lhe provisions

n,
1.,

_-!pr

4.) Projects iocated 1n area.s, where a.rr alternnte fuel
l-e not avr.ilable, a.fe exemp'i;ed from {;he prorrlsions
of this 0?c1-cr.

The I'Petroleu:;r Adnrnlstration fcr: I,,la.rrr adviseC
t,he i{aticna-L }icusing Agency that in southern
Caiifornia, llevaoa a:rc1 rriestern Arizona doryLestlc
sized, coa-l. is ggq available. Theref o::e, the
Llse of fr-..ei oj-J- fcr spa.ce a.ni,/or ioraestic
rirater hca_tlni: is 1-.,ernr';teci , provlCed- the net
oi:-tpr-rb ce.pa"city c:i-' the ccir.iipr:ent cloes not
e:':ceed. ,!C0 r0OO Bti:-.

5,) I:icuse trail-ers are:'not aif ected b,y t):ris Ordcr.

L/ .A.lthough 1:hc: use of oil- o:: .rr-erosene for cool',ing is
not rostr:r-cted in CrCer ilo. 1_?,: the 1nstal-'l-a.tion
of -q}*ljJns _e9.,{fen! t:-sing l'ero-scnc is restri-ctcd
to a.r"e,a.s r:llrele ;i:e trse of fuel cil fol space antl
water he-'ii'ii-ng j-s permltted.a
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GROUNDING 0F Ii$TERIOR ELECTRICiiL COi{DUCTORS T0
fuiET.AL BOXES

Paragraph 2 of Dlvi si ,. i r'- 18, Temporary Housing spe clf l cation
read.s as f ollowe: r'!'jt.'r;-.,r: rnetal boxes are used. in conJunctlon wlth
covercd nciitrar cabl;' 3.'i,i1 such box shalr be groundcd to the
neutrar cur'.{s"1o" oi' ,,1:.e circults contained. wittrin the box, tt Thl s
paragraph .:as bcen r.', lrnterpreted. in some cases to mean that
meta.l out- l'b boxe s, l:rr:ld. in connection vrlth sta.nd.ard. non-metaI11c
shca"thed. ,;a'01e, ar:c r.'r,quired. to be greundcd. to the circuit neutral
cond-uet orn

The groun,llng specifi,:d. refcrs to metal distribution cabincts from
whlch branch rlcovere Cr neut::a1 cableli c1r'cr:its are run. f ntcrim
.men&".lent lJo. 4i to thc l'lEC and- Stand.ard. Specrf ica.tions require
the use of non*metal:'r.c cutlet boxes, Junctlon boxcs and. swl-tch
and. re c ep t abl e pl at e s v,ri th such cabl e .

Non-netaIllc shcatheC cable ( coverecl neu.tral type ) , having
circult cond.uctor wi l,ltoaE indrivid.ual insulation 'but assemb
an insulated. cond-uctc;,r' encl-osed. in an ovcr*a11 f ibrous eovering,
nay bc r.lsed- in r;J.ef e ns: e:rc::grlitc/ bul1d-ingsrl of occupancr-es other
than listed. as i to 7 tn section 3i62. NEC. This cable should"
not be confusecl v;ith ce-bles havin-q- one conductor insulated. vrith
type SB!Y, VfP, EG or EI iirsulation, _as pc;::mitted" f or vriring nethod,s
d.escribed- in NEC,irticIes 12a to J6+ inclu.sive, for the neutral
cond.u.cto:: only, by Interim-Amend.m,:nt No. 4+ to the IIEC. I'1or should
thls cable be confused- r,vith cables ha.viirg all cond.uctors insula.ted.
with typr: EI insulatiorlr fl.s pernitted- for oxlooscd rry1rin6:, bJ,
Interin Amendlicnt I'Jo, 69 to the I'IIC.

i'Jleta.l and. non-r::etallic outl*t boxes are permitted" by the IIEC for
non-metallic cable v,'iri-ng, except tnat non-neta11ic outlet boxes
must b,.: uscd. vrith rrcovcrS6. ncutial cablelr as nentlorred. above.

one
1ed. vrith

o

In general, lliC 2523 prohlbits
tho servl ce eq.nipncnt, the cxec
rangcs and- rnctal boxes tised" wit
iner:tlonod- aboveo

any grou.nCing on the load. sld.e of
ption,s bcing ,na.ster services,
h rrcov;r'od- ieutral cablc ll a.s

Gror-r"nd"s shrould-, there f or.e, be ellrninated. f ron the lnsid"e uiiring
systcm c-xeept as outllncd. a.bove.
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r*u r'ezu"ti"r, 0,e..-#ffi]:;;'5ffiu, rrorbv the ,,,ar
Food Adininistration, pe:'nits the r,,anufacture, in limited qt.antiti-es,
of rlspecialty Irertilizerrr'ruhich, e.ccording to the irTFA, n:a;r be used in
the construction and maintenanee .-,f the grouncl"s of hr-rusing projects.
This order con'brols the nnanr'.fa.c-l,ure anil use of all types of fertilizer
except aninal ard poultry nr.nr-Erjr peert and. h,tu,nts. 0n1-y oite grade of
specia.lty fertj-lizer nsy i:e p:'oc::ced b;r each ,r,.i:ufacturer a.nd the total
plant food content must co:rsist of at least 1er-:nlts, as /r-10-2,

Victory Garden fertilizers n'ay be manufactr:,red u:trier the new order;
but these are for food. proor.;.otion only and should be used solely fcr
that purpose. Agrietiltur'al t'e:"tiiizers a::e manufacbured in certain
approved gra,oes; but these are gg! avaiiabl.e for our use.

SuEEested- spepific+liron. Th.e r,.ost eeonomical nrethocl of obta.ining a
suitable planting soil wili, i-n some ca$es, necessitate the r:se of
fertilizer. In such :insta.i:ces, ti:e speclficaticn shoulq clefine the
fertilizer as follows:

trFertilizer shall !e a specialty fe:'tilizer of arr acceptable grade as
defined by paragraph (c) (i) of Food Procuctioti Order No. 5 Revised,
lssueo July l, L943t by the lliar I'ood Atinini.stration.rr

;l Food production requj-rements make
lizers be restricted. In the mairr

it impereitive that tire use of ferti-
tenance of the grounds, specia:lty

fertil-i-zers shoulcl b,; used only lthen nscessary to preserve an adequate
cover or to prevent serious loss of plant materirrls. t'
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SITE PI"INNING EOR PROJECTS ON PI,ATTED PROPERTY

i ".. ,., .:. ,:::.:, :..., ''.:

The lmproper d,es1,gn of 'strt.e plans for-'proJectsj:on platted.
property conttnuedr. In splte':of d.i-reetiv€sr. technlcal . st?nd.ard.s,
and. advlce. coflcernlng:'th1s extremeU' fnportant'matter. 91te
planners are apparently not aware of the legal and. f1nancla1
6.rrftcuftles which can be e:rpect'ed. ;t+hen thei'e proJects'are
^1lqu1d.ated.r,after fhe war, Sults f on d.amages and, d.tsputes wlth
Iocal .off1'blals, possl,blyr neeessltatlng congresslonal appro-
prlatlons or correcttve leglslatlon and.- c.redt'lng publlc opt nlen
unfavorable to FP.HA', w111 propabJ.y oecrir, 1f platted p.lopertles
are developed. wlthout speclal att€nt1on to'the dlfflcultles
lnvoIveiL:

In mos! ca6es these dlfflcultles can be avold.ed. or greatly
reduced. by the appllcatlon of gogd Jud.gment ln slte pIannlng.
The attached. sheet, d.ated 11-25-+3, lllustrates the coruect and.
lncorrect technlcal approach to thls problem. The slte, whlch
ls Ieased., ls a 1and. eubd.lvlslon ln whlch the platted, streets,
though roEgh gra0ed, are not physlcally open; sewers hail been
lnetalled ln most of them. The property was 1n approxlmately
60 ownershlps, ranglng from slngle lots to large blocks of Iots,

EIIIE PIAN 4 shows the layout mad.e by the proJect archltect-
e:lg@1rhrrenobu11d'1ngsare1ocatea.ov6rp1atted,streets,
several 26f proJect street6 are unrelated to the platted. streets.
In the oplnlon of the Lega1 Branch thls type of plannlng can be
a cleflnlte hand.lcap 1n termlnatlng the governmentt s occupancy
of the property. Inclil.enta1Iy, thls plan employe spaclngs
between bul1d.1ngs consld.erably above the mlnlmum stand.arals
und.er whlch the plan was mad.e, thus requlrlng a greater 1at:..
area than was necessary.

9ITE PLAI',I B shows a
streets that do not
the locatlons of the

preferable arrangement, wlth no proJect
follow the platteil street 11nes. Further,
bu11d,lngs and. servlce drlves adhere ln

alnost all lnstancee to the allgnment of the platted, etreets
-and. Iots, wlth the result that a more ord.erly arrangenent has
bgen achleved., and. the removal of lmprovements w111-dlsflgure
the property much less than woul,d. be the case wlth a more
lrregular Looatlon of bulldlngs anaL pavement s. By maklng more
froquent use of mlnlmum stand.arit spaclngs and. by uslng a-few
Logger bulId.1ngs, PLan B requlres for the houelng an area neanLy
Zoft Less than Plan A, thus ned.uclng the number of tots subJectto d.anage. The totar area of surfaced. etreets and. servlce-
d.nlves Ls L5fi Less than lndloated on plan A.
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Plan B d.oes not remove aIl of !f.re dlsadvantages llnheient ln the
use of plat t.ed. pr.operty heJ.d , by''several owneis but ' 1t d.od s
1lai9"te qn: apprgaoh to:slte pLanllng that'rgcognlzes ttibse
illsad.vantaggs dnd alms,at forlgwlng irre .sp1r1t 6r the manualieleases ana stand.ard.e rel.a.ted. to [rre use' "i-praititi-pr"pr*ty.
Thls revls:sd. plan w&s prepared. to; ittu.Etrate tlre spe91f.1c polnts
9*l:ll:"d.-abo.|e, ngrtroulir.Iy contoimiiy of ,proJect'sii;-pi;' ;;platted streets.." U,9 ef.fon.t wa:d made'to- r.evlle ihe,babtc |ro-vlslOne of the,plan .s.uch,as lhe locatlbn of the communlty groupr
T! 16 prpba.ble that':a'rad.lcaI.' red.dctlon ln th; .t""utl-construc-tlon arountl thls group couId. be effected., .

Attaclirnent

205o7
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SOIJND F.EDUCTION

Partlt icns be tr,ue en dr^iellln units should be suc
ri.l.nsiiliss on oss of a eas decibels, r^tric

d-erivecl from a eotlslci.era.tlon of the dlfference
betr"reen ar nuJet a,trlartment ancl one with a nolsy

I'lo1s e Fre uencles.

h as to lnsure
h flgure ls
1n nolse leve1s
rad.1o .

There ls a va::lat1on 1n the effectlveness of
noises of d.1ff e::ent frequencles (cycles per
red. The frequencles of ord.inary nolses

any lJirr
secorrd )
a 7ro t

ofl, en
a.re encount e

Ferna-le voices
ita.le voices
Plano ( instnrment wlth rrrtd.est

o.y'c1e r(crnge orclInarlly
encount ered )

issicn l-os.ii; - tL5 cleclbels
nrenl to I3liS t-7, In recent te
real of Standard.s, &nd" &re a

provld-e at least the d-es1rable
are Eiiorrn in Bl,!S L7, the
sts of plaster 1-rartltions at
s follorus:

i,g5
a,{ -oc_

IOI+6
Lr66

cycl es
c;rcl e s

27 - t+r65 cycles
sinee the comroonest offend.r+r agalnst cluietness, the rad_lo,'w111
oover this whole ran6e, it 1s necessary to lrrovide agalnst
fre,-,ure:i.eies of frorn at reast 1oo cycles to 4rs6 cycles.

Pa.rtition coristrrr.cticns raihlch w1l-I
t rans ir
sui: :1e
the Bu

A. Wood. stirdLs, fiber 1atii, gypsurn pla.ster
B. trtloou{- stirds sta.ilg5er"ed., p};yrr;ood. r,^rith t/Ztt rlypsum boa-rrl
c. 'l''Ioocl str.rds, springi c1lps, gJ/psurn lath , gypsurn praster
D. 1{ooo st ud-s sta.gSereri_, rnetal 1ath, gypsurn plast-er
5. 4t' -orick 

t.:art iif ons, lllastered bot[ siaes-
F. Err tile or rnasonrlr unlt pa.rt1t1ons, 3:lastered both sid_es

T1* efflciency of any conmercial thlckness of single tile or
block pa"rtitlon unplastereci is rloubtful.
There a.re no available test recorcLs on woocl stud.s staggered with
plastgr 9n gypsun lath or woorl sturLs stag;;erecl r^rlth waIlboard.,
but the Techniea.l D.lvision ccnsid.ers that suchr partitions wouid
be reasona'trIy ef fectlve r^ihen i:lasterecl on g.\rpsum lath, or vrhen
tr,rro l-a:riers of vral-}boar,1 (al:proxlmatlng the ,rreigtrt of tnepfaster) are used.
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Sound transmlssicn la.teraII throu h fl-oors can be recluced.
Pro\r ngaco o e e n oor cons tructlon untLer

by
the

pirrty wall 1)ai'tltlon 1n f rame constructlons, permittlng only the
rnlniiau.m r.Iecesse.ry contact between the Jclsts and. floors. No
laborartory tests have been inacle on such constructlon and. no
appare.tus exists at the Burear: of Stand.a.rd,s for maklng such
tests, Ez,r)sri*rr"* andL theor"V 1n thls case, however, Appe ars
to be surfficlentlSr established. to Justlfy the use of completely
separate floor constructlore to red.uce the teleiqraphic effect of
continuous floors.
Effect of cracks or holes. No matter iuhat type of oonstructlon
is uscd- to minimize nolse transmlsslon, results 11111 be seriously
rLef1c:ient lf craclcs or holes in the t.ra}l or partltlons exist
whe::e sounri. rrr&vcs can pass through. Thls conrlitlon is very
apt to occur 1n rrood. partltlons after shrtnklng of tire wood.
floor Joists, an,J. lt may be necessary to reset wood. base boards
and" ee"rpet st,rips In such cases after oulld.lngs are well d-r1ed.
out.
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Further tests a.rcr programmed rvhieh wil-1 require two monthsr time,
Pending the results oi these check tests, regions may accept stud
and plaster pi.rrtitions using iir:ti.olial G;,rnsurn Comi:anyrs floating
vr,al]- nail-s for secrr.ring iath as a neans to rrrovide sound reduction
for partitions betr'',,een dr,velling units.

Reference to parti-tj.ons havinq '''ra11 hoi;rd
nails was ornitted. from TIIrI l'lo. 25 'becailse

resu,lts in tlro difllerettt tests. One test
sound transnissj-ou Ioss of 4l,7 clecibels,
loss of only 42.O decibels.

seeured b), floating wall
tirere wei'e conflicting
resr:-lted in an average
and one in an average
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APP],ICATIOi.I CF SI[5 PIAi']-iiIi{G STA}IDARDS

fi:e accompan;ring stud.ies were prepared. b;r tne Site Fla.nnine Sectione
central Office fecirnical Division, to irrustrate (a) a,pplica.tion of
site -oJ-anning stand.ard-s, (l) plan organlzations appropriate to temporary
t'az' housing, and. (6) r"asonable balances between pra,ctica.l and. aesthetic
factors. 'rhey are not presented. as sta.nd.ard. or id-eal or perfect plans.

Xis tr ibr-rt i on ScherLirl-es. Plans 1, 2, and 3, dated 11-29-43, in ruhieir tne
holr-sins is T,1u-10e &re based. on the old. sehecl.ul.e, 10-30-49-20. In No. 1
the average m:"'nber of r:nits per build.ing is 6; in 2 and.5 the average ls
5 units. PIan No. 4, d,ated. II-29-43, is based on tire new scned.ule,
25-50-25, with I'7A-20 lruild.ing assenblies.

Construct ion mate'rials. In plans I, ?, and. 3, build.ing spaclng is based.
on the assu-lcrtion tirat exterior sr:rfaces a,re of combustible material
except opposed. end. wall-s less tira,n 50r apart, wkiich are of f,ire resis-
tive construction. In plan I,To. 4 a.n inpoinbustible exterlor surface is
as sr:ned.

Pro ect streets_. Toll-owing the superblock p-:rincipal-, a.I1 pla.ns snow a
clear d.isttnction between traffic streets a.nd service d.rlves. Traffic
streets form sinpre, d-irect pattarns. fhey are located for good- t'ire
protoction and for gooC. a.ccess rlwing construction. They could be buil-t
as an initial oper.ticn witi:out Eeriorlsly inconr,'eniencing util_ity
installatlons. Tra,ffic streets atre not used for servicing units.

Servicine: a.rrangemcnt.s. The one-sto4; pro jects (pIans l, 2, B) are planned.
for inrlivid-ual coa.l heat with &lrect picirup of wastes frorn each unit, AlI
units are therefore derviced b-v d.ttves, These are otle lane wide, except
vrnere starrd.ard-s require two lanes. Project lio. 4 is heated. by group plants
using coaI. Waste collection is frorn stations at heatinE plants.

Heater room.s should. be paired., vrrhen practicable, to red.uce operating labor.
fn tr,Ian 4 it is assumed. that breaks in grad.e. ocpur at both sld.e wall.s of
most heating rooms, facilitating the use of long build-ings. In one case
a breali in a1lgn:nent is shown at the heater room, to fit topography. Near
this buildir,s:, two heater roolils are rever-ced- to permit coal d"eliver;r f16,
un sid-e.

Service d.rives are pla.nncd'for efficiency i:: servicing (as brv t-lre use of
foop Giveil-,rvnen this can be d.one without excessiye pa,ving. $ection and
material of d.rlves are assuJned. to permit thelr use as vralks.

( Cont Id.)
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Fi-rebreaks, set'backs, For economy, :lirr-:urcaks usually follo'lv streets
or p@ffiunEffitcctive setbacks along property lines'a"nd public
street-q arc annl-e i"n nost cases, this space causing. Little increase in
si'ue l:.)nro-;er,ient costS.

Parki-rig. iriainly on project streets, but all plans contain sorre off-
street paricirrg and space for extc-nsion.

Coirurunit !,ll].c!!1gg. have good pedestrian access from all narts of the
In i-.}ais 1 and 2, a najoritir of the tenanls can walk to theprcject.

cornmunity buildlng vrithout crossing a traffic street.

Child servi-c,:: builciin5;s are located to give good orj-Ffltation and con-
veffi',nffiressEi-i, deliver-.rr rraste removal and .janitor service.
Gooci walli aceess to titr:se buildings ig provided.

Site for possii:1e fulule building, as required by Bu}lctin No. 2ttstanrlards
flo-rempoieqtffi ,ToffigrAffiA'ix 3 "Stanclarcls f or Proj ect Faci]ities, rl

is nrovided. but not shown on the plans, Though it is not regr:ired that
this sitc bt: adjacrint tc the con:inunity grorrp, such a loca.-Lion is preferable.

Aesthetic effect. In olans ) e.nd /v2 correlation vrlth tonography is the
e1EfiffiIvE-fffihouph ti:e Cetail-s ha.'re been studiecl to assure a smooth fl-inrv
1n the rol'.;s of buildi-ngs. fn ilio. 1 the changes oi alignment are introduced
for aesthelic effer:t. In i'io. 2 Lhe rov,rs are bent but thcre is variety of
a1i6:ru:rent betlrrr,cn bl-ccks of buildings, thosc bl-ocks br:ing large enough to
avoid a rr:stlr+ss anrcarar:ce anC to avoid e):cessive site costs, Jn l\io, 1
the variation in i'r'ont sctback anC .trre recessed olayground l-ocation
proCuces a goorl vie:,,'r of lhe project fr.om the high.,vay. fn plans l and 2,
division of -,,he pro-i,rcts into defined blociis vrould facilitate an effectj-ve
paint:nq schene

4rSgpf";bli.ll!". of StanCards. Site stecidards cannot cover evr:ry plan
relal-IorG1fif;-ft is theii;fore .]ssuriled ihat cxceptional i'eatures wil-I be

subject to il r"easonable int,errorctalion ot' slandards, Jn i'i o. 2, f or
exarnpler l;he diver;iing buildinqs (al bencl jn nroject street) have a
minim,.m spacirrg, rriherc thcy are c1 osest, cqual to the rrnarrolryrr spacing
(in ti-ris casc 50r) because th. avcrage slaeing exceeds thr: standard
ttwiCert scacing. Fassin.q rlaces in one-lane drives arri designe-:d in various
riays, as blr v;iCqrit:,.rs at bcnds. A back-in drive is used as a spur from
a parking area in J:Ian lio. 2, it bci-ng assuned Lhat *r,ho parking area rvill
pcrmit lurning.'

Dcnsitics. AlI tir.: plans sho'li cionsities near tne l-olve:r limit of'the norrnal
ran$s-frated in slte pl-arir.ing stanrlarcls. 'fhese re-nges r,rill be lo'nrered
slightly in thc nc:lt revisicn of the stanCards, reflecting the wi'lr:r
frontage of ri"esent sla.r,darrl units and bire 25-50-25 distribution.
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SUBSTAI$DABD WOOD FLOORING

Substand-ard oaE flooring, accord"lng to advice received- j-n the
Central Office, is being offered. for sale in consid-erable
quantlty. Thj.s flooring is often not end. matched-, not aclequately
sid-e matched-, the backs are not re)essed- and. the materia1 1s not
kiln d-r1ed. be f ore manuf acture . N i i vriths tanding the s ubs ta'nda.rd'
character of this materlaL, it is stated. to have been offered-
for qale at ceiling prices.

Speclflge..tign requlremgntg sbo.ul{ be enforccd to insurc
sttisfactory constructlon, slnce very unsatisfactory floors
would" result from the use of eubstand-ard floorlng. In any
lnsta.nce r,rrhere such floorlng has becn used. and tlmc or lack of
satisfactory materia.l cloes not permit re-Ia.ying thc fIoor,
ad.equate credlt should be d.emand-ed- from the contractors.

Undel gondltlons lrg.yaillng thr.qggh trinter months lt may be
aff f f cuf t to-secure-satisiactory floors even r,rrlth good- materials;
hence 1t is not practlcable to be he-nd-lcapped- with unsatlsfactory
materials,

2L457
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HOUSIi'IG 0N STEEPLY SIJOPIXTG LAITD - A CASE STUDY

[he proJect (200 units) is near a northern city. The architects were
asaeffi- ao a ncvel soLution of the pro-blen presented. by steep terrain'
[he conmeats below do not question the judguent of the archite.cts or
engineers, und,dr tire circumstances in which they were working, fhe
project was ari er,periment, the fiist resufts of which caJI now be analyzed.
The build.ings are pennanent; fuel is gas.

lhe dwellin€ type..lvas designed to f it the site' The r:nits ate flats
arrarUilE-two-s{.ory build.ings, the gror:nd. floor r:nit being entered from
the d-onn hill sid.er and the upper r:nit frorn the.up hill side, the grade
on the up sid.e being five feet above the floor of the lower fl.at, Since
the wind.ows in the rear waII of the lower flat bre necessarily snilI and
elevated., suitable only for lralls, stora4:e space and baths, the units
can be only one room deep. T.his plan is inefficient in the T'hee,-room
unit; a special build.ing with elLs was therefore designed., " 

t[!r., i'-t.ctoT

pLan required. the ells to be on the up sld.e; os one-story addiriu;ts to
the upper fIoor.

tr'or site plan see Solution No, 1, attached.. A single street, rii-th
ffreileffisions in the form of parking areas, provides in'i;eiro:: cir-
culation. Lr6ng narrow build-ings contain eight 2-bedroon r:nitsl shorter
ones eontain eight l-bedroon units; bui.td.Ings with eIIs contain two
Z-bedroom units and tvro 3-bedroou units.

lite d-ifficulties - erosion, water pockets, und"eruining of walks and
;te-ps;-dGInGgration 9f pavements - began t,o appear before conplete
occrlpancy (lebrr:arV, 1942). Trate in 1943 plans were marle for repairs,
regrad.i'ng, replaathg, and various new i',,ems of work, estinated to
cost approximately $200,000. Some failrries were clue to faulty construc-
tion, but the corrective iterns will eost nore than the normal per unit
site inprovement cost for public housing, ind.ieating that circr:nstances
had" not permitted" a better solution.

g6mrngnts on architectr:ral parti. fhis was based. on a cross section
ffi;auefi.-bmlElft-anE- s]3 e . -Jilha s s e v e ral d.rawb acks :

&r It prod.uces a long narrow build.ing, losing in plan more than it
gains InGcTi6fr-f @Is-is a-ffic fault of uEItE in which tne
build.ing s6ii6E-as a retaining. wall betvreen two levels. )

b, It is a rigi{ section; tnough devised. Iargely to avoid grad.ing, it
fits preElffiy'-6frffi few parts of the site, and therefore causes
grad-ing as often as it saves it.

cr Jt oveTenphasizes the formation of trleveltt yards. People housed
on ;Teep-Terrail-soon affit-TIemse1ves-To t'ne use of sloping land. and.

ca.n live confortably with a very smaIl arnount of Ieve1 yard space.

al4o' (cont ta)
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d. lifficulties of orientation are inherent in a r:nit having full
wind.ows on one side ouly. In this case nuch of. the site slopes
towerd. the weet, argrdesirab}e exclUsive aspect,

Coqroents on Site PLan. It exaggeiates the faults of the d,welling type
and unE pfail ffis not a loglcal ancl oonplete application of the es-
sential itlea of the architectural part,L and. not a true contour p1an, [he
end-to-end. spaces, which require Eore gra.rfqg than the building sites,
are excessi.ve. Severa1 features, as the snal1 parking cor:rts and several
wall<sr rfighttt the topography, In spite of the hillsitle character of
the housing, tlevised. to avoid. ireavy-grad.ing5 it tras found" necessary t,o
cut 141 off the higb point. An arLa-suitable for ordinary construction
was u:xusetl.

Alternative plans. Solution No. 2 lllustrates the effect of employing_
a normal- Iow-EoEE d.welling ty?e, apartnents ln two-story buildings. [he'
build.ings are based on stud.ies in whish the rootrs were given the same
floor area as the rooms in Ne. 1. The site plan s'hows close correlation
with topograpiry and. relativet-y few steps in walks. fhe highest part of the
site is reserved. for community use. Conpa.rative statistics are:

It en Solution N 1 solttion N od

ITumber of buildlngs
Stand.ard. ttepth of building (outsitLo)
Tota1 length of b''rild.ings
fotal build"ing area
Iota1 net floor area
Exterior waII, ru-nning feet

37 25
16f-8n 23r-4n

4,318 Iin.ft. 3r23O lin'ft.
?8,34O sq.f t . 75r3OO sg,ft.

144,000 n tt L41,000 il .rr

10r720 lin.ft . 7,650 1in.ft.

[he bui]-ding area of No. I inc]ud.es about 6330 sq. ft. used in one story
on1y. In No. 2 the floor a.rea is red.uced. by the savlng of haIl space
required- by the elongated. r:nit plans of No. I, but is increased by the
indoor stairs - oDe per four rrnits.

Other solutiong are possible, In two story row houses, 26r d.eep anrl
about 161 wlder the rr:n of build.ings r,rould. be about the same as in No. 2;
the site plan coukl be similar to No. 2, but row houses would cost more
tha.n fIats. If basements were used, with fulI erposure on the down side,
an extremely llvable r:nit would result, but costs would. inc,rease.

Suarmary3 In hil-lside housing, sedtion and plan should be consideretl
together; special hill-sid.e r:nits nay not be eff icient if they increase
the rr:nning feet of buildings.

Lttac'nment
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USE OF COIOiT IIil EOUSTIfG FBOJICIS

on a, trip to the i7est ooast tne coi;i$issioner was fa.vora,bJ-y impressed- ultir
sorne of i)re projects visited in t:re 1Torthr,,est area anii pa.rticula.rl-5'coiilrlented-
upon the'selection and- use of colcr in these projects.

[he colOrs Used- on Several projects seen by the Coirr:lissioner, l?ere si;'rifa'r
to tircse on tne Army Engineerst sta::d.a,rc1 caiaouflage color ch.avt, Tlnev are
used chieflSr 611 the wa.l1 surfaces, brighter colors being used on su-cn

featrrres as cornice, ':indrow a.nd d.oor trin, and on d.oors, Some r'valls al'e
tinted- J-ig.ht green, cornice and. ti'j.ro s'hlte, witir rl-ocrs el;phasized- by t-ne use
of reds or blu.es, Qther build-in;s-na.ve ea.rth red. walls and. w:rite trit,r;
sti.II a,nother variation is otta.i:red- b-. sand colored-',va.11s rvit,: eartn rei]-

tri;,r.. [l.re roofs a.re generel.l7 of a.. cla,rker shade of color thau tna,t on tne
wall- s.

rn selectin,q eolor sclreines for project builrti;r"ls, it is essential tn':ut
the arcni-tect consid,er tire 1>reva.lIlnf.. cond"itions i,nd. na.tr:ral features
on or ad.jacent to the site vr,:.icii vril-l- in any way affect the c'l-esiredr

resu-lts. tr'o1iage, backgrounci, co-'l.or of soil., and- the rel-ation of
build-i:r3 troups to one another a1]. rectuire ca'reful consic.era,tion. [Lre
a.bsence oi t"""" and. attrac'rirre ba.el:;r'ound-s, the open spa,cing of l-rnits,
and- sirailar cond-itions, i;ral;e t,re selection of color a,11 tne more in-
portant.

Other features r;.sed on tire projects rrisitedr suoir a.s hood.s over e;-rtranee
d-oorwa;"s, decora,tive l-attice pa,ne).s, l ettces of sir,ple cl.esitn to tie in
such iteiils a.s coa.l boxes nave -3eeit, f'o sorrle e:rtent, i':corpo::atec1 in the
sta::cla,rd- pla.ns for Series TD[I-IO s.561, il[-20. Tr:ese standard. p1-als a.fforri
excellent opportturities ror the d-evelopraent of interestiir5l color SCoeiilesr

The clegree of exeellence of these projeets depends ilot so iilu-cil upon incli-
vldua.l d-eta.i]s as upon well-correla.teci desipln, tnoug;ntful selection of
materiaf-s and. judicious use of eolor in relation to botn naterials and-

site,

2L228
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EJTTIIIIG SIviOKE PIPE THIMBIES TO FLUE LININGS

Yqriqgs f'PIiA Stand-ard- plans reqr.rire the fittlng of smoke pipe thimbles
l'ravir.g an overall d.iameter which is nearly the same as, or larger than,
the clear opening of the flue lining. Cutting necessary holes in fLue
lining has freorr*ntly resulted in d"amage to the fIues.

-Ae accentahle methorJ- of connectir:e such thimbles with flue linings which
d.iffers frcm the starid.ard- build"ing practice of building thiiribles into the
inner face of the linings aniL recluces the possibility of d.amage, is
illustrated, by the attached. d.raving.

(Enen the outsid,e d.iameter of thimhles is smaller tha,n the inside opening
of the flue lining, tlie eonventional nethod. of making connections should
1le employed.. )

Attaehment
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IiENIING AND SRVICING 0X' EQUIPI'IEM

Cases of carbon monoxlde poisoning as a result of lnproper operation
of gas fired. d.omestic water heaters ha,ve been reported' In each case,
the water heaters have not been ventedo Had" venting been installed.,
such cases of poisoning would. not have occurredo

trPIiA Stand.a.rds require the'renting of aII gas fired domestic water
heating equlpment, It is therefore urged that venting of such ,

ectruipment be provid.ed., as soon as possible, in those proJects not
built according to such Stand.arCs.

Your attention is a.lso d,irected. to the memorandum of December 201 L943r
f'roro Uir. Seaver to All Regional Directors, on the subject of llservicing
of Gas and 0i1 !'ired, Equipmentlr.

,.'
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P O R T A 3 I,'E S HE! TER UNITS
Color, Grad.ing, P).antlng and 0 ther Details(

o

Co1or,

lhe effective use of eoLo Ir especially on the exterior of portable shelter
unitse is partlcu.l-ar1y :.rportanb" Each reglona.l offlce ls urged. to req.uire
architects fc,r p:'ojec:.s c:r:,rpri::Lng suolr un'i.ts t.: suburit color studtles and.
specifica.tions fol color appiication fcr' aTi!-'ova,i.

Color siud-i-es. as shown by or+.eri,errcgl sher:f.il" 'bo n.:d.o on the site so ihat
ad.vanla,qe marv be i;a.ie:: cf'e:listirq feaa;-.'lres i.', ti:ei.:': r*lai.;i.orr ;-:: th.o r,:.: loe*,

. d.esign aed. j.ts p.r.orl)tfle,i- r:,1-t .:.t tTqeLnent. 5,:f;'it!'t, :si,eltl,.! be urifle t,l a,C:i.s:'e ri
stimulabj.ag e't.:.,',:'j lir,ii(.r.tdL:g 3-rrr'.ln€si> &r-.J- n(;':.1o't,or-J', I we]"1'*,:cc:iC.i:*',';.-,d .:i:l^or
treatrncnt f,r r ,1roul'ts ;f +,lres,) sm,,.il. iirii.ts 1rr"r.1,: iir"i,triri ntr.b onL)r ni.':le,j. iaf e..'os'i
but a benef lc'ial r:rs;,c.1oicgrca-r- eil'ec't,n Ele ccns'iruction con!',r'nci: shoul'1 prc-
vtd-e for the n.crLificatl"on of the colcrs by the architect subsequent to pre-
llminary triais on the buil-d.ing themselves.

Orad.lng and. Plantlng.

It Is important that portable shel.ter untts and pro*lect streets should- be

ad.Justed. carefully and econonically to the grounfl and that the gror:nd. surface
of the flnished. pi,cJect strould. be suited. to the needs of the tenantso It Is
essentlal, theretore, that the natural physlcal advantages of the site be pre-
served. and used. to the greatest possibLe degree.

OradllrE shoulcl. be redueed. by attentlon to such polnts as the followtng:

a) Stte Selqctlon. $henever posslble a site ghouLd. be sel-ectecl that
d;6il;ffieffire heavy gradlng. SoiL cond.ltlons shouLd be Ln-
vestigated., partlcularly as to dralnage conditions and other
faetors that nay lncrease grad.ing costs'

b) Topography" lhe site plan should. be ad.apt,ed to the topographyr
0n sloping land do not use a pattern whlch |s suitable only to
flat }and.. 3y carefnl study of site plan and adJustment of floor
elevattons, gradlng nay be reduced. to a mirllmurn'

c) Cut and. fil"l. Grad.ing plans sUouia a|m at uinlmum grad.ing operal
tion$ necessary to lnsure proper drainage, When bulldings are to
be erected with floor sLabs on the ground, they should. be Located.
on eut rather than fil1r but preferably on existlng grades.

Iopsoil. Insofar as possible topsoil should be saved in plaee; unnecessary
surfaco grading should. be avoid.ed.; sirallow fllls should" be made with topsolL
fron buiId.lng and road sltes rather than wtth subsollr If such f11Ls are
necessary near build.lngs, they should. be made of topsoil, thus forming
favorable sites for tenant gard.ensp Off-site topsoll shouLd not be brougftt
tnr Surptrus topsoll, rntght be d.eposlted in fire protectlon belts whlch may

be used. for Vlctory gartlens.

a
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Preservation of existlns veEet,ation. Restrictions on tree and shrub planting
give added. lnporte,nce to preservatlon of existing trees antL other vegetation'
lrees of any kindr tirat will survive for a year or two without becomlng a
ha,zard. are wcr'th savlng, lrees or o ther vogetatlon areas to be saved shoultl
be clearly marked on the ground and d-i
conspieuous1y on the site plan. Adjus
should- be mad.e on the ground when nece
Irregularity in the site plan patternt
pleasing rather than obJectionable'

recttons concerning then shoul'd appear
troents of tho loeation of butldlngs
ssary to save worthwhile exlsting trees,

eaused. by sueh adjustment, is often

P1anttnE, As in the case of all othor types of war houslng proJectsl no

Ee"-r-shrubs, or vlnes may bo p1antetl, exeept as required. for soil eroslon
control purposes. AII d,lsiurbed, land. whrich is not to be otherwise :Yf'"ud:,,
or reserved. for vi.etory gardeus or slnlIar use, should. be pl,anted. with grass l

or other suitable ground cover. The mlninrr.m a,raount of soil condlttonlng
neeessary to estabiish an ad.oquate coverr that isp any growth whlch will prer
vent mud.dy or dusty cond.ittons and. on which peop)"e can walk, should' bo pro-
vid.ed.rI'ie1d.gr"*""",erabgrassroreVQoweed.s1ftheyeanbernowetl1w1J.I
probably be nore satlsfactort than newly seed"ed areasr I! tsr_thereforel
inportant that as much of the orlglnal cover as possible be und.lstrrrteflr

$od.d.tng of tenant yard.s is highly dqslrabLel as lt permits lmmed'tate use of
the 1and.. Where lt can be done at a f16ur" 

"ornpar*t1e 
wtth seed.lng-(lncludlns

the cost of tne initlal malntenance perlo(I) sodd.ing ts advocated' Stoep t
banks, subject to oroslonr sbouLd always be soddod'

Samp1e trlower 3eds. It ls
tn d.eveloping each project

suggosted" that one or two flower betts be provided
u,"-"I .*ple and. lncentlve for the tenantg to follon

0ther Detalls.

[he fo]"Iow1ng lne4penslve features are sqgested, sone of whleh afford ad'decl

tnterest ,oa r.oi,i;;iitv; (""o 
'rto toeE6strons on attached' sketc*r)'

u,) A hood. of eorrug;nted" eenent asbestos boarcl extendlng ovor the
doorrvay antl rulndows at one side ' with a eoncrete s]'ab of
correspond.lng area fornlng a poreh floor'

In Southern locallttes, the hood extend.ed over the wind'owe at
eaeh slde of the door 1 wlth slnllar eave of 1-ess proJectlon
at the opposlte sid.e of the untt, to shield the wlncl'osso \

b) A vlne trellle at onc ond of the hood (deslgn varled ln
d.tf feient groups) t

e) Ilattle or other fence 8 to 10 ft, long as an extenslon of the

front wall of the shorter u.ults to form backgrouad' for flowers' r

d) Project walk* of por::red concrete 3 1n' thick (f ig:5 ntx).

e) Ceroent block stepping stones (3 ln. thick) for-access to
entranoos cast i-n-place by use of ladtler-like fornr

Attaehroent
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POST A},ID GIRDIiB CO}ISTRUCT]OI\] - DEIIOU}]TAtsI,E

Construction sho'uvn on FPIIA drar,'rings for rrPost and Girder
Constru"ctionrr is not readily ciemounte.l:le, Iiowever, adequate
mod.ificatlon of these drar,vings may be made to facilitate d.e-
mountabillty of this system of construetlon.

The Celotex Corporation has subrnitted and requests approval on
a Dronosed denountable post and girder construction, The
essential difference between tl:re proposal submitted and thre FPHA
trPost and Girder Constructionil consists of the use of scrextls in
place of nalls 1n the assembly t^rhere necessary to facilita.te
demountability,

The Central Office has no objeetion to the u.se of such a
demountable system of construetion, provided ii'PIiA drawings for
|Post and Girder Constructionrt are properly modified and the

"6stirnateci cost of demountingr moving, and re-erecting buildings
of su.ch construction is comparahle to that based on FPH.A.

drawings and spe eif ications for rrDernountable Constru-ctionrr.

NHA
FPHA

rf
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ST.A,IN 0N GYPSUL4 30ARD

Irregularl brown stains have appeared, a day or two after painting on some of
the g4rsr:m wal1 boarcl used. for lnteriors. Ihese stains bIeed. through oi1
base paints fron the paper surfaces of the wall board.

[here are caus6d. by naterial (apparently of an asphaltic nature) present ln
the salvaged. paper stock used. as raw rnaterials in the manufacture of the
pape" coverlng. This stalnlng materlal cannot be d.etectetl, by the usr:aL
inspection of the flnlshetl gypsum board. Stains appear on the surface only
when the board. has been palated. with an o11 base paint, a varnish or with raw
linseed. oi1.

lhe stain appears to result from a solvent actlon of paint otls, presr:mably
any of ti:'e d.rying oIls W111 produce stains, rvhlch may not appear un'tlI after
one or nore days of tlrying or ageing of the paint.

lhe d.iffiorlty has been met on some projects by using a paint which is free of
the us-rra1 paint oiLs, such as resln emulsion paints. Some of the resln enul-
sion paints have such covering and hld-ing poyier tnat one coat will prcduee an
aeceptable appearance, without primer or sealer. fmproved resin emulsion
paints have been developed,, which meet the following specification:

Resin-.Emulsion Paint r for one-coat appllcation, sha]I be factory pre-
pared. only and comply v:ith Fed.eral Specificatlon TT-I-88, except that3

(a) Unaer the uret abrasion test, not more than tfZ of the film sha1l
be i'emoved. after 20,OOO complete oscillations of the brush.

When the paint manufacturer furnishes an affid.avit certifying that material
complies vrith the above specified. requirements, such resin emulsion paint may
be applied. in one coa.t and. accepted. a,s optionaL to one-coat-f1at, oil base,
interior paint for interior wa11 and ceiiing surfaces complylng with tr'ed-eral
Specificatlon f[-P-47, without change in contract price.

The Central Office recommend.s that when it beeomes necessary to accept sueh
wa,Il board on a project, the Contractor be pe::rnitted. to use the board. provided
he accepts full responsibility for provid.ing an aceeptable paint finish. The

Contractor shouLd be required. to submit samples of tne defective board bear-
ing several resin paint finishes and. such sampleb should. be preserved as
stand.ard.s for reference when aceepting the work. Ihe specinens submitted'
should. be aged. several d.ays before decision.

Many paint makers ean prod.uce an acceptable resin-emulsion paint for one-coat
application if tirey are notlfied of the eonditions to be met; among them are:
Cook Pa.int and. -farnish Co., Kansas City, Missourl; Muralo Conpa4y, Staten
Island., New York; Natlonal Gypsr:m Co.,3uffaIo, New York; Preskote Paint Co.l
New York City; Snerwln-I[i111arns Co,, C]eveland., Ohio; U. S. Gypsr:m Co.1
Chleago, Illinols; TIiIber & Will1ams Co., Boston, Mass; WiIllam Zinsserl
Nevr York and. Cbicago.

2306s
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INI'ITIBAIIOI{ OI' XAIN AND SNOlil TI{B.OUGH ROOX'6

AI{D TENTILII,TING SHAX'!$ OF WDU-10 UNIIS

Some terporary housing proJects with kltchen ventilator shafts extend.lng
through the roofs have reported. d.lfflcultles with rain and. snow enter-
ing the shafts and. falllng on the stoves. Reglonal Offlces should. be
alert to d.iscover lf any of their proJects are experiencing thls con-
d.ttion and. investlgate remetl.ial measures where necessary.

In the lnstancee where leaks were noted. the wlre lnsect screen, shown
on CentraL 0ffice plans on the outsid.e of the louvre, has been placed.
on the insid.e of the louvre, probably through error. It is obvious that
raln strtking the Bcreen wlll have the pattern of rain drops largely
broken up lnto spray. It ls expected. that such spray w11I be ln con-
std.erable rneasure caught by the louvrs and. cond.ucted. to the outsid.e
when the screen ls on the outsld.e of the louvre. [his could. not occur
where the wire is insld.e.

If the screen wire ls tn lts proper pJ.ace and. Ieaks persist, it is
suggested that the wind.ward sid.e of the ventilator be cLosed. wtth a
ptece of erterlor wa1I board.. [he s1d.e of the ventilator which is to
the leeward. rrnd.er prevaillng wlud. cond.itions wouLd remain open.

Shou1d 1ealry cond.ltions continue, both sid.es of the louvre night be
corqrletely closed. wlth exterlor waII board. until tsummer heat forcee
reopening of the ventila,tors. It ls suggesteil that the waII board. be
naiLecl ln with d.uplex head.ed., or other easily removable nalIs.

\rr
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SltsUCflINAL CONCRETts AIID TIIA FLOCRS
OTER IINHEAIED CRATTL SPACES

Iho re{nforced concrete ard tllc floors
can be butlt rlth a nlnlmrn uge of forn
rlth franed rood floorg arc delayed for
deslgned rlth concrete floora on grade,
uggd.

ahorn on the cr:r attaah€d ebeets
lurnber. Ilhen proJecta aor dcclgned
lack of lurnber, and oen not be re-
the floorg rhora hcrcwlth nay bi

Ihegc floor deslgns are lasulated to a degree eetlnated to prwldc an
rypr-all nUr tnansnleslon fron habttablc roons to extprior aLr tbrilgb
tle floor and 8tt foundatton rallg of appro:d.nat€ly 0.13. Ilhlle thia
uornt of lugulstlon 1111 insuro e relatlvcly 1or heat loss thrangh the
ff.oor tt rlLL not prevent heat lose ttrrorgb tJre unlusulated edge of the
floor. Ihla edgc logs cen be provtded agalnst rhen frane rells arc uied
ln a uanner sfurtlar to that ueed on ttre WOU-fO Drarlng 202 dsted D/9/+1.

Wtea nesoruy ralls are used edgc loea of heat can be reduced by ust'rg a
rood bloak floor wet L/Zn flber boad lngul"etlon both eet in nagtlc and
mfttil€ aLL other fLooi lnsulatlon. Itls 1111 ralse coets about 30 oenta
per tquare foot. Floorlng nanufacturers do not recourerd thst gtrlo
floorlng bc La,td ln nastlc becauae of orpansJ.on. Beglonal offlccs sbould
conalder erpedlng such added ffrnas on\y rhen t,he added conf,ort of the
tood block floor can be Justlfled ln preventlng tsn'at turaover and ths
aavlng t.u fuel ls an rnportent factor.

Elcetrtc ronlc placed ln thegc floora nrst be located so aF to avoid lnter-
fcrrncc rltb floor rel,rforcenent.

S.c SUA T.f.II. 40r Auguat 194Ir for en eerlicr dlscusglon of tlle floors.
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CONCTETE IN OF PRECAST CONC,.

zgt/z" o,c, hEINFOBCTNq STEEL
e7""trlohrl* JotNTS

OF PBLCA$T bEAMS
s,_SECTION A.A

Blgtd lnsulatlon board Ehatl be set ln hot bltrrnea aad. have all surfaces and. ed.gea
'rtth bltrunea to effectlvely ecal then. Blgtd. lnsrrLatlon board shall be treated. for

PBT.CAST E.CONOMY 
..U,, T\LE bt.AM

scALE lV?" = l'- o"

aPmmIca8ronS

Prccartlner Urc IreI bas€. Buttcr euils of beao tlIc ultb not rrret !18'portlanit cemeat rortar.
Ilit Ecan tlle. f,ccp etd.cs olean - f111 bean tlle to not over 2-1/2r helght vltJr I-J portlantt
ceueat nortar and. berl relaf. steel t/2il up fron botton.

Curtag: Eeql lolst aad wart unttl get up sufflclently to allou ltenCltnt and to sustaln constnrc-
tlon loadr. ldtntuun suggesteil. tlnc ls l}8 bours for hlgh early rtreugth eeaeat & I tlays for
ordtnary ceuent.

Scttinet irfrrf"on of 3o bearlng la 1/2tr of nortar for beams. Set sBauler tlle ln ,/gtr Uea of nor-
tar. Constnrctton load,s ull1 probably requtre bea.n shorlng uhen span ls over L0 feet.

Insulatlont
trcetetl

ao

{ ret, ol'oP>IrP.+. O
GlHr:}PEFo }{!,Itolle Ao Etotro.
C+ G;OHPO\.o

fhrgpr aad tcrntte oontrol.
0oncrete: Ure ftne aggregate. Cougrete to De,at least 2@O# p.s.l. strength (eS aays). frouel-.-Tffiee to aceonnodate floorLag (ff any) conteuplatett. Eeep conclete nolst for ai least 4 d.ays.
Source of d,cglen lufornatlon for beaq,l$ spganer tller ' Strnctural'GIay Prod,ucts laetltute.
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frecastlrgl Use level ba.se. &rtter cnitrs of Dcan tllc rttb aot cr.ec Jl9' Portland eelcat lorta,r.
-fE[-bffi tlIe, Eeep sldes a1c'an - flII Dean tlIe to not otet 2-al2r bl€bt ulth 1-, portlanlt

ccnat uorta,r aDO beC relnf . stecl f/at r4l frou botton.
Curtn* Eeql rolst aad rar.n uatll set rry. eufftclently to allor bryaftag asn to rurtata ooartrrro-

-IoE 
loadg.. Mlnlutrn suggsstctl ttue lE l+8 bourE for hlgh oarly ltrengtb oclcnt & J ilaye for

ortllnary ccuen$.
Scttlre: llluluun of, ,n bearing LD, Llzn of norta.r for bcans. Set Bpan'rer tlIc 1n^J/8r Uea of aor-

tar. Corstnrotlon loatls wlll probably requlre beaa shorlng uhen spaa 1r over 10 fcct.
Insulatlon: Rtgld. lnsulatloa board shall be set ln hot bltunea and have alL sur{aces anat edgee
--EFated ultb bltunen to effeotlvely seal theu. Btgld lnsulatlon board, shall be treatetl for

firngus antl terntte control.
p .s .1. strcngtb (ZS d.aF ) . frowelConcreter Use flne aggregate Coacrete to be at lcast 2600#

srrrface to acconnodatc floorlng (tr any) eonterplated.. Ecep ooacrete nolst for at least t+ aavr.
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PRECAST CONCBLTE FLOOB 5LAb5 ON PBECAST CONCBETI JOISTS
scALE tY?"n l'- o-

.spscttICAIIOrS
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SCRTEN DOCRS ON DORi'IIIIORY & PBOJTCT T'A0IIITT SUIIDING TXITS

Nunerous questions have been raised. concerning the screening of exit d.oors.In general these questions can be classified. as follows;

A. Hind,eranee to exit by in-swing screen d.oors,

B. Insrrfficient d.opth of d.oor franes for in-swing screen d.oors
when exit d.oors are equipped. rrith panic bolts.

c. Desirability of 6u!*swing scr€en d.oors on cafeteria and. other
food. build.ings.

Screen door re rements

Standard. plans for <Loruitory buildings, project facility build.ings for
d.ornltory orojects, and. chlId. servlce buiLd.ings require screen d.oors except

. for boiler roon and. assembly room d"oors.

, Standard. tliagra+mg.tic plans for fauily dwelling project facility buildings
and. for conmercial facility builttings d.id. not specifically calL for screen
d.oors but it rras contenplated ttlat such protection would. Le provid.ed.,uhere
requlred..

Doruitory corrioors.

''In-swing screen d,oors are consid.ered. to be a serious hazard. when used
on exits from corrid.ors of d.ornitory build.ings containing i:ed.roons.
Revision No. 12 dated. \lzsl\ to series I.fD-l d.ra',rings provid.ed. for the
construction of vestibules at.each end of d.oruitory build.ing corridorswith out-swing sgreen d.oors.

In a nunber of cases it has been found that these out-swing screen d.oors
have not been insta1led., and it is most important that prorryt, corrective
measures be taken in these buildings.

For non-standard. d,oruitory buildings (including tr,SI d.ormitories) out-
swinging screen d.oors should be provid.ed.. Bhis nay involve the provision
of interior (or exterior) vestibules.

Asseubly Roon Exits r

In-swing screen d.oors constitute a d.ecid.ed, hazard. when used on principal
exit doors from large assenbly rooms. Revision Nor 11 datea \l9l\ tiseries '.,ID-I d.ra"rings r:rovid.ed. for the construction of vestibules with
out-swing screen d.oors at the main exit cLoor at end.s of the corrid.or
near the large assembly roous, in lriorale Actlvity Builtiings }trqs" IOO0rIl00 and' 2100. In some localities it has been found. neceisary to screend'irect exit d.oors from assernbly rooms to provid.e ad.d.itional surnmerventilation. r'lhere this is necessary, vestibules should. be constructedto pernit out-sruing screen doors.

22Lg
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Cafeteria and Kitchen Entrances

0n rnain entrance d,oors to cafbtertd.s and. kitchens, out-sr,{ing screen doors
are greatly preferred as they are more effective than the in-s'^rir:g trce
in exclud.ing, fllosr and are Inore convenlent,l Revision No. 1I dated. \lgl\l
to Series t{D-I d,ravtings provided. for the installation of out-sraing screen
doors to be interchangeable with inner vestibule doors at rFin cafeteria
entrances ruhen these buildtngs rrrrgle bullt as separate units.

0ut-swing screen doors on exits or entrances other than those covered. by
the above three paragfaphs are not required or 'generalLy consid.ered necessary'

Speclal cond,ltions i

At main entrance doors to food stores in conmercial facility buildlngsr'the
arrangement of entranoes ln ,relation 'to trrrnstiles orcounters @y
neoessitate the installation of vestibules with out-swing soreen doors,
Installation of out-sr*ing screen doors at nain entrancbs to the conrunity
build.ings of fanily dwelling projects, as interchangeable doors for inner
vestibule doorsr would provide ad.dittonal. convenience at litt1e expenss'

Hardware cLearance.

For all other entrance or exit doors where in-swing screen d-oors wouId.
normalry be instarled' due to the outtrard sr^'ing of solid doors, the door
frames ehould be arranged. or oxtended. to allow scroen doors to clear
panic type harfl'uare if 1t is required.

' In-swing screen he1d. operi r,rhen not ln uso '
Wood. chock blocksr rilod.ges, door hold.ers, or hooks should be furnlshed' to
hold. in-swing screen d.oors tn open position whenever the solid. door is
closed.,

22Lg
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[]EEg OI' POBIA3IE UNITS A.I{D E]GEB,IENffi IN IHEIR USU 1/

Portable Samtlv Shelters: Series PSJ-2
ffi t+ a :-r-:_i:--. a = N @ _rl * E.- 

-

Portable family shelters conslst of one- ancl tro-bedroom units.witho-rrt bathrooms.
lhey, with farmily a.nd" d.ormitory trallers., provid.e accommodations for fa.r:oiIles

. in.stop-sap housi.ng proje:t,s; and" can roadilp-Ie d,e:nounted. and, re-erected, flee
stand.ard.s (fu:.IetLn 4., Appeniix t) reqr.iS.re tl"at these shelters be arranged in
smalL groups of not rnor'e than 25 unlts, ei"c!^ $:oup separated. by protective f ire
belts. [hey also require a separate trrri]-di.ng urith corprron toile.t, shower ancl
launtlry facllities for each group, Tttis limitatlon on tho size of each group
ras made to r:educe flre risks and. to place the toilet, shower and. launclry
buiLd.ing within reasonable walki:rg dlstance of, the farthest trnit,

Drawlngs for this serles were lssuael to elL reglore on, 1.-18-44, antl the latest
revislon was lssued on 6-3-44r

Portable Familv Srellinesl Series PFD

lortable fanily ([we1Iings conslst of one- an{t tro*bedroom units with bathrooms.
f,ith the exceptlon of the bathtoom the unlt ls sisllar to Series PSt -2. fhey,
sclth fanlly antL dormitory dwelllqgsr provtile acqommod,ations for famllies ln
tO.mperarv war housing projects. Stnce toil.et aud, ahower facllities are providetL
in each drvelling the stand.ards (A,rlfetfn 8, Aplnndfx a) aIlow more liberal
epacfu:g between units of this seti&sr l\rthempore, as water is reatiiLy available
at each unit for tlghtlng f iresn the st&Edait(ls perrntt a maximum of 50 units ln
each groupr Commsn laundry faclllttos for each group are provided for in a
eeparate build,ingl

Draulngs for this Eerles were i6sued, to Eegion VI on 7-22*M and. *?.44 s1nce,
at the tlme, portable units wlth bathrooms were being d.eveloped in that region
onLy. fhe attactrett drawings / for Serles FflD are reproductions of a part of
those lssued. to Region VI and lnclude tbe launclry bulldingl

Eortable FaBiJy Dnellinee.r .Series PID.,2

lhis eeries, rhich ls a no6l.fled PtrlD plan, was developed. for Army ordnance
houslng projects ln Begions III, Y, and VI. [he modlficatlons conslst of an
lnsrease of 4f 2tr ln the length of the living room, and" an qutsid.e storage rocm
eomblned wlth a covererl entrance poreh.

Drawings for this series were issuod. to Reglons IIf and V, on 94-44, to Eegion
Yf. on 10*5-44, and to Begion IV, on Libib$4. (See attached. reproducttons of
Plaar and. elevations.) ft is unlikely that arqy more of these PED-A units wilL be
eonstructed., since it has been mutuaLly agreett that future .Army Ord,nance projects
w111 eonslst of PED units onIy.

LI
al

See Marn:al Sections 3401i2 and 347Ot6, effectlve l?r?44t
Xllustrations consist of tlAttachnents[ 1-16 incltrslvo.
Heproductlons of Ehoto Attactunents L0-16 incLuslve will be issuecl shortly.

528?
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Exper ie nce

[he experience of Region VI 1n the developneht anil operation of nmerous
projects composed, of portable units, Series PSlr-2 and PED is summarized below:

Approximately 4r800 portable units, eomprising 21 projects, have. been placet[
und.er contract in this regionn 0f tJeese unitsr 49 per cent are PSU-zrs and
the bafance PFDts. Project tenants are Brinctpally industrial war workers
and. Anny and Navy civillan personneL in a wid.e range of income goupsr

The portable units of both s0ries have boen generally very satisfactory,
0n the whole, stand.ard. plans have been quite satisfactory, and. on}y.'minor
adjusbments in d.etail of working drawlngs were found. necessary.

Experience in rnoving projects compose(I of tlmporary d.welltngs (tDUts) In
Arizona and. Nevada seems to lndicate that moving a project composed of
portable units of either serios would-te relatively sfunple and. inexpensive.

P$U-Z"Pro,iects. An accurate appraisal of F$g*2ts must be d"eferred. untll more
of them have been compJeted. and, occupir:cl; howener, the region is flnd.ing
qui,te ready tenant acceptance of those' r'.hich have been o6mp1eted.. Compared
with trailers, living arnenities aro more satlsfactory and. construction tlne
has not been materially greatef.

lhe chief objection to projects of thls unit type is that the goneral
appearaince is one of excesslve crowd.tng. Sorae architects-have not reali.zed.
the ftil1 possibility of color; others by usilg Interesting eolor schemes
have compensated. for tho tend.ericy to monotony. IYlth exterior finishes of
cement asbestos board. and mtneral-srrrfaceo std.ing, bright eolors have
been used on the wood. trim to ad.d. interost.

PFD lro.iects. fhg provislon of a bathroom in the PFD unltg has made these
d.wellings more acceptable (tnan PSU-2rs) to tenants, This provision permits
omission of the eentral toilet and. shower build.ings, and. has not increased.
the cost appreciably. [he additional spacing al]-owefl between the PFD|s by
the stand.ard.s has contributed. mueh to the genera] appearance of theso projects.

A good example of tenant acceptance of Pi'Dl s is in Pittsburgh, California,
where TDU project ad.joins the PI'Drs. Some of the tenants wouId. prefer to
transfer to the PIDrs. It is believed this is due principally to the faet
that tE'Drs are individual d.wellings whictr although smaller in floor axea,
provid.e rnore privacy, light, and air than the [DUrs.

It has been found. that operating and. maintenance costs of central laundlies
have been high. Some loca1 authorities ln this region beIleve, based. on their
experience, that they could. well be omitted., and. a deep sinh installed in each
kitchen, for laundry purposesr. [his, thoy be]ieve, would be generaJly more
acceptable. It wiLI be seen from the'att,:-ched, site plans and photographs that
Region VI, in some instances, ha$ oroitied community laundry buildings and.
installed- d.eep kitchen sinhs.

Attachments
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EESIS ON $EANDAX,D IPHA BOOT' IBUSSES

In an effort to save lrunber in our temporary ruar-housing progranl 'special
stantlard. roof trusses rrtere Cesigned. Bocause questions bearlng on the
stabllity of these trusses bave arisen fron tine to tlnel tbe followlng
luformatlon ts presontetl.

lhree truSsos, of 201-0[r antl, throe of 24t-On spansf wero tested. at the National
&rreau of Standartls to obtain factual data on thelr perfornance as usod, for
our EDU-tr IDU-e and. EDU-5 u.nltso ancl also to doternine their safety factors.
[h,e actiral spans used. were 201-LPen for fiAil tnrsses anct 24t-4][ for ,ll3n trussos,
correspontllng to the naxlur:.nr olear span6 for build.ings uslng 8il uasonry bear-
lng r,ratrIs. (See appond,ecl d.etail.)

lGterlels and Sabrication.

lhe trusses wero bullt at the Elslagor !{ill aniL &uber Company PLantr Eethesdre,r
I4arylandr by their camenters; but no rnlll nachlnery rras used for cuttlng
bevelsl etc.r and no Jig ln,s usod. la tliolr asseobly. llhe lurnber v,es stock #2
cotuon yellow pino wltb avernge d.efectsr such as knots and. cbecksr also
consld.erable motsturo content. Between the ttne they rrrere m,de (Septembor fy4l)
autl testea (Jufy 1944) 7 considlorablo t*arptry of the nsbers was uotecl.. Ehey
were purposely natle to be no better 1n worlsunnship a.rril materlals than the
poorer trussos btrtlt by contractore on our projocts,

DoEiga.

llhe tnrsses were d.esignecl to carry 2O poundls Ber square foot livo loacl
(borlzontal projoctlou) on tho top choid. and, a nontnat dry cetllng finlsh
loadttng oa the lorarer chord, of ?*L/? pound,s por sqlraro foot, Eor tost purpososl
howover, this cetllng load.'tas incroa,sed. to / pourd.s per squ,are footr
couln,rable to a plasterocL ceillng. [he trusses srere spacod.24il oecor &s used
oD our bul}&lngs. [he average r,rei.ght of the 201-0n trusses was 56 por:.nds1
anil !2 pound.s for tho 2\l-gll trusses.

Sest ].,oad.ine.

-

Bhe lower ohorcl was first load.od to LII pounds por lilne,r foot (7 pounrls x 2f
rqpBoing of trusses) I weigbts being hung by ropes spaced 12r atrnrt. Ehen the
top chord. rlas loadod la iircronents aporoxiuatoly equlnalent to 10 pounds por
square foot of roof load.l by attaching wolghts to othor ropes spaced, llf
a1nrt, llh:reo trusses wero set.up 24n on centorsl the uid.dle truss being tbe
ono und.er test. [he other tr,,m guid.e trtrsses wore supportott laterally by the
€srew6 of the tosting rnachige api by wood. ltl x l+r mird,s naiLed to their to!
chords. 8o o"r,ch of these 1[ x 4r board.e wero nailecL two wood. blocks whlch ..
actod. as a lateral sui3port for the top chord, of tho truss und,er test. Bhts
was d.one to provent the teet loa(L frou being transnitted, to the aclJacent guldo
tn:.ssesr Xho Lower chords wore braced. latorelly by continuous 1[ x \t r*uocl
strips located. at tbe two panel potntsr

6rTr
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lest Besults.

lhe,average ultirnate 1oad. carried. on the top chord.s. of the llAil trusses was JII!
por:nits ana 4Z5Z pounds on the llStt trusssso Ihe loa&ing of the bottoro chord.
r,,as considenetL to be a fixecl celling load. Dedr:cting the wetght of a 

.roof

cLeck froo the above uttimate top chortL test loatlin€s, gives an average safety
factor of 3,57 on the flA[ trrrsses and,4.IO ou the f,3lr trusses, based on a 20
pound. d.esign live load., She maxtnun ultinate load. variation o*, 4 on the
forroer and, $fo on the latter. lho L.1fi was largely duo to an abrupt fallure
of one truss fron large knots in both the top and. bottom chord.s. If the above
4.10 factor'of safety is reduced. bV tloh,theri still renains'3"57 as a minlru-m
value for these trussos. Ehe follorrring d.eflections in inches were noted.
first at d.esign loatling then just before failuroi

ll4ll Inuss f,3r Eruss
_t,--,-

,1! and. ,52'
.J4 ancl 1rJ7
.2/ and .92
.54 andl 1.89
.Jll autl 1,14

Bhe nost connon failr:re eame from kuots ln the 2t 7 3n chorrt nenters. fhere
tas Do preriraillng type of fatlure. Oao lll x 5[ .r,aeb nember also split bad]y
and In two cases the end. nailtngs of tho wob nonbers neeting at tbe top of
tho tnrsB ca.ue loose. No d.efects occurrecl. at the hecls of the trusses where
th.e shoariag stresses are trighost. Considering the qr:atity of the lrrnber useir
its noisturo contentr and. the averago workmanship erployetl.l the perfortrance
of these trrrsses uad.er load. lrras generally consistent antl juStified thelr
design.

(
(
(
(
(

") i18
b) .u
c) .20
d) .24
e) .2L

and. .99
and. .68

- a-and, .b)
antl Ir21
and 1.0J

(a)
(r)
(")
(a)
(e)
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TIGHT WOOD SAID TIATI AND BEIBING PANIIIIO}T

fn a further effort to red.uce the amor:nt of lunber in frame eonstnrctlon,
light wood- waIl and. bearing partitlons rsere designed for a recent IFEA
assignment. To obtain data on the perfonnanee of such wa1ls and. partitions
three panels wer'e butlt at tl.re listnger I[111 and. trranber Co., Bethesd.a, Mdi,
and testetL at the Srreau of Stand"ard,s. ?he clestgn loading required was
qlproximateLy 1250 pourids per 4t-6lt pan€I width.

Materials ancl- tr'raming.

Ihe panels were 4t-Olt wide andl ?l-0tl hlgh. For l.rr x 3n (nominal) studs
Trere spaced- 16rl on eenter. Top and bottom plates were 2rr x 3tt with two 8d
nalliag lnto the sturLs and ltt x 3n brldglng at mld.-height. The faclng
naterlaL on both sid.es was 1/2n fiberboard. (celotex) naftea with 4d. lath
nallsr 5n o.c. at all edges anrL L2tl on the intermed.iate stud"s. Irr:mber was
stoek, southern plne of average SZ eommon grade, Ehe moisture eontent was
not tleterminetl, but it appeared. to be hlgher than average for this grad.e of
wood[r

Test Method..

lhe panels were plaeed. in a vertieal positlon in a standarrl. testlng maehine
wtth a heavy steel beam transmittlng the vertieal Loading uniformly along the
top plate.

Tes,,t Results.

[he following table gives
loadings:

the average lateraL d.eflections fo:r the various

Panel-I Panel-Z Panel-3
LoacL Averarre flectlon
Lb. fn.

1866
3366
4866
6365
7A66
8866

1.0s65
11866
12866

ldaximurn load !b. 13090 12090 11"020

* N -. ind.toates that the average d-oflectlon of the stud.s at mid-
height was towerd the t'orth; S - toward. the South.

T 11.

0.00
r 01 )tr'
r02 Ir
r02 lT

.04 Lr

.07 Ir
r13 y
.3L 1r

.54 1r

0 0r 00
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?15 s
.23 S

,44 S

:

I{T

Ir
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3'ailure for erreh panel was due to the combinecl actions of crush.ing of the
plates at the stnd- ends and of exeessive bend-ing at mid.-height. A knot
in an end str-rd of panel iro. 5locallzed the failure of that panel, result-
ing in a tensile fail.ure at the }etot, When the load.ing was released. the
partitions recovered about 504 of thelr d-ef1ecti.ons. Based on our d.esign
requirements the.avera€e factEr cf safety for these panels is g.6.

6l_65
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REST,ECT IYE ]I{SUI,A[ ION

lhe vrithdrawal of restrictions on the use of netal has resulted. in the
reappearance of reflective surfaces manr:factured. for use as thermal
insulation. Ehe expand-ed. facillties for production of such reflective
insulation will uad.oubted.ly resuLt in considerable sales pressure tencl-
ing to increase the use of thermal insulation eonsisting of metallie
foils or metallic coatings or refLective paints on netal- or paper sheets.

Insulation of this character has had very IittIe use in public housing
antl its use in any kintL of 'build.ing has rlot been extensive, [he problems
which may d.evelop around. these new roaterials have not yet been d.eterminetl
by use or by trial antL error. Ehis paper is rneaat to point out some of
the problens which theoretical consid.erations ind.icate will arise ln the
use of refleetive insuLation, r:nless adequate care is taken in the tLesign
of the structr:res using such insulation.

?ermanence. TIe have no long tern record.s of the use of aluminr:m foi1.
L'etter ClrcuLar 1G535, October 15, 1938, of the Sureau of StantLartls states:

rrYlhiLe t'here is llnited. infomation as to the permanence of the
refleetive surfaces of aLurrlnr:m r:ntLer various cond-itions of use,
such infornation as is available ind.icates that und.er norral-
cond.itions the reflectivity is IilreIy to be reasonably permanent.
Installations are reported. where no appreciabLe d.eterioration of the
aluminum has occurretl over a consid.erable period- of years. Thin layers
of dust read.ii-y vlsible to the eye clo not eause ar\y very serious lower-
ing in the reflecting power. If altminr:m is wetted. over consid.erable
periotLs of time, there ls possibility of corrosion, partlcularly if the
rqater is aIkaIine. Ihe appearance of the surface is not a rel-iable
gUid.e as to lts reflectlvity for radiant heat, antl foil whieh appuars
lark or d.iscoLored. may have lost ltttLe in insulAting value if the
sr:rface film ls thin.

Irofessor GortLon 3. Tlillces of M.I.[. stated- in an article in Intlustrial
aad. Engineering Chenistry of JuJ-y, 1939, that folL und.er dry cond-ltions
showed. littLe cirange after ten years, but that salt and. alkaLles will
attaelc alumiln:m fo11.

Contluetance. Xmplrical infornation concerning the conductances of double
or triple air spaces faced- with one reflective surface is given in the
1945 ed.ition of the guid.e published. by the American Society of Heating
and. Ventilating Engineers, but the information containetL in the Gui-d.e

for single air spaces faced- with reflective insulation is not so complete,
particularly as to heat flovr upwartl- and- tlorwrward-. [o supply this d.ef icienoy
and. to furnish information for varying tenperature.d.ifferences across the
air spaees, the contluctance values for single air spaces faced- with re-
flective insulaticn shown on Chart A attached were computed. at the Sureau
of Standard-s.
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Cond-uctance values obtained. by calculation instead- of observation v,rere
chosen because they fe11- intemed-iately among various experirnental- results
indlcating reasonable agreement with such experimental results. The use
of a formula permits the construction of a table giving consecutive values
better than scattered. experiments by various.investigators rvho nay have
used- varying naterials.

[he va]-ues shown on the attaehed. Op,rt A are for a mean temperature of 4OoX'.
fhe variation in conductance valu6EEean temperatures of fron tOof to g06l'
(not shoun on the chart) are withln 4$ of the. viLues for 4Ootr'mean fgmpera-ture' Consequently the 'ralues shown on the chart are consid-ered. accurate
enough for tenperatures encountered- in bui].d.ings. Ihese values have been
compared- by the Bureau of Standard.s with values quoted. by the Guid.e ancL
other authorities, antL in cases where comparS.sons seemed- legitimatep agf,eg-
me.nt- within 1@ was obtained.. [he d.ata :.n trre tables and" shown by the
graphs on chart A is berieved to represent the best estlnate of
conductance values for single air 

"prce. , zl4r, thich io z-s/eu thick, facetlwith one refLective sr:rface, that can be mad.e with existing information.
The values can be used. for multiple air spaces by nultiplying the resistances
by the nunber of air spaces.

lhen any air space is faced. with two reflective surfaces the resistance wilLbo eqna,J- to those shown for one reflective surface p.ltts b/r,

IJesign. Ehen reflectiver rnaterials are uded as insulation, consideration must
be given in the tLesign t;o the temperatures and..possible vapor concentrations
withln the construetion, as werl as to the thernal resistance, A failrrre to
keep temperature antt vapor concentration within safe Ltmits wil-l- result in
d-estructi.re eontlensatlon, just as has sometimes occr.Ered. in struetures insu-
lated- with other insuLatlng rnaterials,

Beflective insulation, mhen used. in tire forn of Iarge sheets, is of itself
an efficient vapor barrier. Vapor pressures on the warm sld.e of the insu-
lation will therefore tend. to equal the vapor predsure in the house, Con-
d.ensation wllL occur on the foil when the ternperature at the foil is helor'
the d-ew point for the humid"ity existing in the house. [he problen is to
provid.e enough insulation on the col-d. sid.e of the vapor bamier to keep the
vapor barrier warmed. above the tlew point for the air in the d.we1ling.
Cond.ensation on the foil- may result in loss of reflectivity, and- continued.
cond-ensation will result in d.anpness and. rcttlng of the wood. strueture.
fhe effect of continuetL cond.ensation on the dr:rability of refLective suffacesis not Imorrn for aIl-..materials but can be serious for some reflective surfaces.

Chart B, attached. illust:rates six frame wa1ls with reflective insulationbuilt in. A method. of c,cmputing the tenperatrres at the foil is shovnr.
Expectecl tenperatures at the foil antl at the surface of single rvind.ows and.
wind-ows r,rith stom sash are conputetL for the exterior temperatures stated..
lhe waII sections on Chart B show locations at rsb.lch refllctive insulatlon
may be located' but d.oes :rot attempt to show method.s of naintaining the
insulation in prace or of rnaintaining the width of air spaces,
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[he tenperature d.ifference across an air space should. be roughly approxi-
matetl and. the resistance read. from the curves on Chart A. After d.etermin-
lng total resistance B, for the waII the temperature d.ifference across a
space can be quite accurately esti"mated. as the temperature tlrops through
varlous elenents of the waII are proportional to the correspond.ing thernal
reslstance of the elements.

lhe folLowing paragraphs ill-ustrate some of the probleros which wilL be
encountered. in usiag refLective insulation:

(") Reflective shee+,s should. be secr:re1y stapled. to the bulld.ing frane
tlght enor:gh to naintain their position.

(t) Beffective sheets consisting of netal foil cenentetL to lath or
waLlboard- woulcL fil-1 the requirenents intlicatett for wal1s 1 ancL 4.
Strlecial consicleration nust be glven to a.r1y jolnts in'rapor barrLers.

(c) Eva1r:ation of the expectefl. temperatures at the vapor bamler a^nd. at
the lnner sr:rface of the wind.ow glass ind.lcates that for waL1s p, Z
aniL 6 the tenperature at the \rapor balrier nay be about as eolcl- or
coltler then on the lnner glass in d.oubLe wlnd.ows, fltrese three d-esigns
shoultL, therefore, never be usetl with storn wlnd.ows. Tlalls shoultl- be
d.esignetL so that the vapor barrler will, r:ntler wlnter cond.itions, always
be wamer than the inner sr:rfaee of the nlnd.ow g3.ass. Any eonrlensa-
tloa wl1I then occur on the wind-ow gIass.

(d llhether one or more refLective surfaces are usecl- the one on the wam
sid.e nust act as the vapor barrier, and. the construction on the coltl-
sltl.e of the vapor barrier, inclucling any reflectlve surfaces, should.
be fi're tines as permeable to water vapor as the \rapor barrler. If
necessary to that end. arqr secondlary refl-ective sr:rfaces shoultl be
perforated.. Such incid"ental perforations will not seriously reduce
the lnsulatlon values.

(e) Ilhen walls 1 cr 4 can be constructed- with continuous reflective
surfaces as vapor barriers they are more safe agalnst contLensatlon
tlun any other type l3-lustrated. in Chart 3.

(f) [he temperature drop from lnterior to exterior, ind.icatetl on Chart B
. as 80o, ls excessive for some LocaLities but the relative values wiLl

not change for other tenperatr:re ranges.

(g) Ehere are two other points concerning the use of practically imper-
vious vapor barriers a^nt[ neta]-Iic foils whlch should. be emphasizetl.
I'irst, plaster backecL up by i'npervious vapor barriers shoul-d. not be
palnted. with glossy oiI pai:rts until the plaster is tircroughly dry' because blistering will result if nolsture is sealed- between two
nearl5r i.upervious fiLus. Second", metal folI enclosing a house should-
be gror:ntLetL to prevent rad.io static.
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CONDUCTANCE AND RESISTANCE VALUES FOR SINGLE

AIRSPACES FACED WITH ONE HEFLECTIVE SURFACE E.O5
MEAN TEMPERATUFIE -4O"
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HEHI E:>-
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1
Isth and Plaster
Alr Sp. No. FolI
ALr Sp. ulth FolI
Sheathlng
Siding
L/t'o

a o

c

a a o

I

2

.42

2.10
.gg
.gl
.L?

,.

.l+2
1.00
2.L5

.98

.8?

.r7

.l+2

4.ro
.96
.87
,L?

.lC

h.62
.98
.8'l
.L?
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, L , One Reflective SurfaceE
ftrc lieflecti.ve Surfaces

fffircie surface Besi'tance
L/to Ontstde Srrface Resistance

R Total Besisbance Air to Alr
U Tota1 Conductanco Alr to Alr

U values used to detemine oversll
heat losses ruill not agree exactly
rvitir the values shown because tJrey
strould al-lo.w for *uds, franlng and
for stiles and ral].s of wood saslr
and storu sash.
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VETEIi,A}ISI TETdPOTITET TI]USING

INSULATIoN FoB FIOoR, }IALL & CETLDIG
BAturAcKS, rSA mnMEORTES & -QUONSET HIES

'SLnce SCandarde for Tltle V Tenporartrr lloustag Progran state thet conrtnro-
tLon riIL be such that heat loss rvilL not exceed approxlnately 55 EU
per square foot per hou, lt may be necesseqf ln scme cases to nodl;[!
the preselrt congtrrrction. Constnrctim frequently fornd ln baneekap
FSA domltortes and quonset huts ls shonrn in the ldt hand coltmn
belw, togebher rrlth the nUn factor reoult5lg frm such con8tructl.on.
The rigfrt hand colr:nn lndlcates the decrease Ln trUtr factor reoulting
fro varl-ous t5pes of lnsuLatLng naterials. Thls lnfomation la
glvena a quLck gu5.de ln dertermining the best md leaet eryensive
meara for meetlng the requtranents as to heat loss eatabllshed. try the
Sterdardso
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For effcotlvc roduotlon la hcat locaea throu6h the floor and for reagons of
ouafort, orarl lpaoo6 ahould be encloaedo

.toll ahould be puaotured rttb nall holeo rpprorluately I foot apart .seatercd
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