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SYMBOLS

A-recommended on basis of quality.

AA-regarded as worthy of highest recommendation.

ad-criticisms based on objections to the recommendations or claims made in the aclvertising of the procluct.

B-intermediate with respect to quality.

bs-information from findings of Bureau of Standards.

C not reconunended on basis of quality.

cr-information from Consumers' Research's own tests or investigations.

d-information f rom American Dental Association.

g-information from U. S. and state government sources lilte the Federal Trade Commission and the Foocl
and Drug Administration.

lqu'p-large quantity $'holesale price.

m-information from American Medical Association.

pd--dental inforn.ration from private sources.

pm-medical information from private sogrces.

p-information from private sources which has been carefully considered or studied b7 Consumers' Research
and accepted as worthy of notice by consumers interested in the subject discussed.

pt-confidential information {rom expert technicians or scientists.

pts-bascd upon unpublished experimentation, equivalent to ex as used in some previous Handbooks,

t-a matter of general technical knorvledge; reference unnecessary.

ts-based on published experimentation but reference omitted on account of space limitations; equivalent to
exu as used in some previous Handbot-rks.

u-unlisted. The source is a book or publishetl document reference to which is omitted on account of space
limitations, usually because the item is not controversial or because it is generally known among tech-
nicians skil led in the field.

wd-purchase may advantageously be made from a wholesale druggist.

$-criticism based on price. In the absence of suffici.ently fine grada{ion to permit the use of the symbolism
given belorv (f, 2, 3), if the $ appears without other information in connection with an item in the B
column, for example, the item may be a desirable purchase for those in such circumstances that cost
need not be considered, or when the corresponding item in the A list is not obtainable.

l, 2, 3-relative prices, I being low, 3, high. Thus Al woulcl mean "superior product at relatively low price,"
A2 "superior product at medium price," A3 "superior product at relatively high price."

31, 32*years in which the information was published or obtained by. the staff of Consumers' Research. Thus
"pt 31" \i/ould mean "obtained in 1931 from private e\p€rt technical sources."

ABBREVlATIONS

A.D.A.-American Dental Associat ion
A.G.A.-Ametican Gas Associat ion
Agric. Exp. Sta.-Agricultural Expcrim€nt Station
A.trf.A.-American trledical Associatiorr
Bur. Home Ec.-Bureau of Home Economics (D€pt. of

Agriculturc, Washington, D. C.)
Bu. Stan. or Bur. of St.-U. S. Durcau c'I  Standards

a-

Exp. Sta.-Experiment Station
F.'I'.C.-Fedcral Tradc Commission
U.S.D.A. (or U. S. Dept. oi Agric.)-U. S. Dcpartment

of Agiiculture
U.S.P.-United States Pharmacopeia
U.S.P.X.*Tcnth (currcnt) revision of the Unitcd States

Pharmacopeia

T

PURPOSI OF TFIE LIST

The list is to be regarded purely as a series of suggestions. It can make no pretense either to completeness or
unfail ing exactness of information, due to unavoidable l imitatior.rs on the time of the stafi and of those supply-
ing the original data. lixcept when clearly ascribed to authoritative sources, the recommendatiol'rs should be
regarded as the private opinions and suggestions of private persons. Wherever the symbol pt is used, how-
ever, the person responsible for the suggestion is a technical expert of some kind, and in many cases a ven'
high authority in the field. In compiling this l ist the technical staff of Consumers' Research, r^ thF cyrpnl
of"its abil ity, 'which, without a.g.r..rit, w-e freely admit to have serious l imitations, aims to *t;;;;;; i ; i ;; +
expert for individual members, giving the kind of advice available to large bu1'ers through their consulting
experts and chemists. A more detailed explanation of the sources of CR's infonr.ration and its methods of
work may be found in the lfltroduction to Conrumer( Research, available free on request.
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FOREWORD

A

Discussion of  furni turc and household text i les,  inc lusjon oI
rvhich in this scction ]vas announced as a possibilitv. has beca

lo"rponcd to Pir t  t .  thc n.xt  Hrn. lho ' ;k .  R.S:r , l inS the
information included in the prcsent Handbool<, rvc fcel that
some cxpl . rnar ion of  rhc qual i ty  oI  ccrra in prrrs i '  due orrr
subscribcrs, not as an apology, since se belier.e that *e hsvc
presentcd as uscful rratcrial as is possible in the circurr-
stanccs, but rather in order to make for clea.rer undentan<ling
of  thc dj6cul t ics rvhich any i 'crson or  orgrnizat ion t r \ ;ng to
chalt a coursc in a hitherto unexplorcd and unpublished
technology must overcome. Wc are as arvare as will be any
of our subscriber: that some of the sections of this Handbook
deal ing wi th bui ld ing mater ia ls arc not  so di rcct ly  and im-
rnedirtely uscful as brand name listings *ould bc. The limi-
tations are, howcver, largely in the subjects themselves and
not in our trcatment of them.

Therc is, in connection with house building matcrials, a vast
fund of informatiori in poisession of manufacturers, commer-
cial testing laboratories, U. S. Bureau of Standards, and the
Supcrvising Architect of the Trcasury Departmcnt and of
State govrrnments. None of this information is, horvevcr,
avai lablc e i ther to us or  to the ul t imrte consumcr,  except as
it hnds its way, usually in commercially bi:rsed and mislcad-
r'ng form, into advcrtisements. Despitc thcsc Iimitations,
however,  we judge that  the only spccia l ly  s igni f icant  ornis-
sion from this Handbook is a discussion of house Daints.
* h i c h  r n r y ,  i n  s o  f e r : ,  i r f o r m : t i o n  i s  o h r r i n r h l e : n , J  t o  r h e
extent that time permic, be supplicd subscribers at a later
date (possibly as a mirneograplred bulletin at ro cents),

Where our information is admittedlv defrcient. rvc have made
son,e r t rempt to f i l l  in  rhe grps Ly rcfct ing to thp most
useful  books or  to govcrnment,  univcrs i ty ,  and stnte exper i -
ment stat;on pamphlets, Most university and state expcri-
ment stat ion bul let ins are f ree.  but  thc;r  d ist r ibut ion is  of ten
confincd to residents of the stat€. Thc U, S. covernmcnt
material. rvhen free. can be had from the ofice of tlre bu-
reau issuing it; rvhen for sale, it is to bc had frorn the Su-
perintcndent oI Documents, Government Printing Ofice,
Washington, D. C, Payment must be made in advance in
the forrn of gov€rnment document coupons (obtiinable rt

5c erch from the Superintendcnt of Documents), Post Ofice
moncy orders, or casht checks and postage stamps arc not
acccpted. Consumers should not only obtain such material
x'hen it exists, btlt Rhen it is lacking or refuscd thcm, thcy
sboulrt protest in writing to their Cong.essmen and to the
bureaus involved. In this rvay it may bc possiblc for con-
sumers to innucnce the government to devote to subjects di-
recdy uscful  to the ul t imate of  the many
mi l l ions of  dol lars which i t  annual lv  spends on tests and
exper iments,  cnd to publ ish wtrr t  i t  f inJ i  n i thout  regr! ,1 to

HEATING AND

FUEL AND FUEL S:wI'r-G
CO:t L

Hand frirg ol coal in heating furnaccs 's nrbjcct to wide
variation, depcnding on the sizc and type of furnace, thc
kind and s ize of  coal ,  t l rc  draf t ,  and the at tent ion given the
firing. Best rcsults a.c undoubtcdly obtained v.ith anthra-
,i/r, becxuse of !ts uniformity and cleanliness, but the price
is somctimes prohibitive except in the East. lvhcrc anthrr-
cite is available. it is cheaoer to burn the smaller sizes: chest-
nut ,  r  to rg in. ,  wi th good nl tu la l  dr i f t r  pca,  f  to r  in. ,
and n'o. r buckrvheat, rl to ! in., r,r'ith either natural draft
or bloler---depending on the dnftj and rice, fr to * in.,
lvith a forced draft blorvcr. Anthmcite corl should conform
to speci f icat ions about as fo l lowsr r : ,5oo Btu;  and no morc
th+n rr% ash,  3.6/e moisture,  r% sutplur ,  ro lp volat i le .

I  
(pt  rz *  u :3)  In any crsc.  smal l  mc<h gr i tcs are ad-
v isable i  orherwi"e i t  i< necessary to kcep r  rh ick layer
of ashes under the fuel to reduce the loss (percolation) of
coal; this layer materially reduces the draft. Kecp 6re pot

the commercial intcrests afiectcd. Find or.rt what your state
universitv or agricultural experiment station is doing. lf
i t  i s  s o r k  o f  v r l u e  o n l y  t o  b u . i n " s s  m c n .  r r r i t e  t o  l o u r
legislators and object. The rights of consumers are grad-
ually coming to be rccognizerl, but tley rvill be respectcd
only when consumcrs vigorously voice tbcir demands.
Chambcrs of  Commerce and the Nrt ional  Associat ion of
Manufacturcrs obtain rvhat  thcy want of  thc government bv
asking for  i t ,  loudl ,v and repcatcdlv i f  nccessary.  In sc l f  de-
fcnse and for the general good, consumers must do th€ sarnc.'

Subscribers sre reminded that the very low price they pay
for s year's subscription docs not give CR sufrcieat lunds
to answer dreir personal inquiries without an additional
charge (minimum char{o $2).

It shoulcl be clcarly understood that the purpose of this rule
is not  to incrc:rse our income by provid ing an inquiry scrv icc
on a {ec bnsis (as r mattcr of fact the fecs clarged have never
suliccd to makc the spcc;al inquiry service sclf+upporting) .
but  rather to insure conrplcte fa i rness to a l l  subscr ibers bv al -
lorv ing them to share equal ly  tbc resul ts of  a l l  the work made .
possib lc by their  annual  fces of  $2.  Sincc CR is not  a busincss
enterpr ise rve fcel  undcr def ln i te obl igat ion so to conduct  our
work rs to provide the maximum of  bene6ts to our average
subscr ibcr .

When, in except ional  cascs,  subscr ibers ' inquir ies can be an-
srvercd, the follorving charges (remittcd in advance) ap-
proxir r ratc ly apply:

r .  For inquir ies in connect ion q ' i th which mater ia l  is
readily available, though perhaps not rssembled for
r e a d y  u s e  .  . . . . . . . $ 2  t o  $ J

z.  For inquir ics jn connect ion rv i th rvhich consul tat ion or
refercncc of tbc problem to an outsidc expcrt is
necessary, 95, or the consultant)s per-qucslion charge
to CR (usual ly  g5) p lus a gr  serv ice {cc to covcr
our costs in carrv ing on an intcrmediary and inter-
pretativc correspondencc. (Should no usable and
useful inforrnrtion be dcvcloped by this metlrod, all
but  the gi  serv ice fec rv i l l  be refundcd,  unlcss CR
!s out  of  pocket  on the consul t ; rnt 's  fee,  in *h ich
case thc subscriber will necessarily have to bear the
lat ter  a lso.)

3. For inqrirics which Eould necessitrte considcrable col-
l : t ion or  ver i f icat ion of  expert  opin ion. .  .  .  g5 to $ro

4.  For inquir ies vhich l lould
necessitatc test. . . . .the actual tcsting fee charged by

rvhltever laboratory is engageJ
for  the work,  rv i th the under-
standing thr t  a l l  test  resul ts are
to be made available to CR.

VENTILATING
full to the lelcl of the 6re door. In mild rveather allorv
asbes to iccumulate on glate to slorv conrbustion. pt 3z

Semi-bitumitoas .azrl, such as Pocalrcntas end Nc,rD Rk'el
( f rorn mines in W- Va. only)  is  avai lable as "stoker"  coal
in sourc localities, and compares in price and size rvith buck-
rvheat. Its advantagcs rre the highest hcat value per Jb of .

an-v coal, lorv ash and volatile mrtterr its disadvantages: more
dir t  and smokc than f rorn anthlaci te (but  less thxn f rom
bitunr inous coal) .  Serni-b i tuminous coal  should conform to
ste. i f i . . r r ions nl roui  as fo l lo*s:  r+.ooo Btui  and no morc
than 7% rsh,  l% moisture,  1116 sulphur,  z5/6 vol t t i le ,

Pt  32  +  u  23

Bituminous caals zte the most widely distributed, and the
on1,v ones available in many localities. They are high in
volatile matter, which distills ofi quickly when coal is Icd
into the {urnace;  most  of  the volr t i le  matter  passes un-
burncd into tbc chimncy, with resultant loss of heat value.
\\restern coals are morc volatil€ than Eastcrn. Eastern bitu-

-

See rase 2 and t11e l"tradfttia^ to Constfl.rs' Re!.o/.lt lot exPlanation of the listinss
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minous coal should conform to specificrtions xbout rs follows:
r3,ooo Btu;  and no more than 9% ish,  3rL : rnois lure,  2%
sulphur,  25 to 35/e volat i le .  ! 'or  Western br tunr inous,  rycci
fications are less strict. pt 3z ! t 2,3

Buy fuel from reputablc dealers only. Even if yotr are con-
vinced oI a dealer's honesty it is lvell to provide lor his re-
moval of coal if it does not meet specifications. This is
likely to be vcry expensive for the dealer. Use grade and size
of fucl best suited for your furnace or boiler, as r€commendcd
by the manufacturcr (not by coal dealer) if you cannot get
sound technical advice on burning of smallci, cheaper, sizes.
Fucls contain ing a high percentage of  volat i le  matter  ( large
percentage of gases) rcquire grcater combustion space above
the fire than those containing less gas and a greater per-
ccntage of c:lrbon. Comparison o{ the relative merits of coal
should be m3de from the follo*ing data which can be sup-
pl ied by the dealcr  or  d i rect ly  f rom the supply ing minc,  of
which the dealer can give the name. Large users shoDld buv
on guatantecd lgures for these data, and occasionally arrange
for a test to confrrm delivery of the suted grade of tucl. Ul-
timate consumers could, by acting in clubs or groups, buy on
specifcations and have tests made. pt 3z

Btu (British thermal units) value, percentage of ash, per-
centage of volatile matter, and percentage of sulphur. Other
i tems to be consider€d i re convenicnce in handl ing,  uni-
formity of size, ease of igniting, burning qualities, freedom
from dirt, slate, and othcr impurities. There is no objection
to higher moisture cont€nt if dcalers allorv for it in weighing
ald do l1ot charge for it. c! 32

Nat RecornmenAe.l

Coal briquettes eicept when pur-
chased on o!a/drt.ed Faximuo
:sh cont..t. Son. sivc very
high ash. p 23

For economical opention, cleaa the heating surfaces and
passageways in furnace at leist once a rvcek. Clean smoke
pipc and chimncy oncc a ycar wi th hard roal ,  of tencr wi th
soft. Rernove ashes daily. Piling up of ashes rvill cause
burning out of grates. Do not shake gratcs too long, and
remove clinkers rvith as little disturbance of fire as possiblc.
Never shake or disturb a very low fire until yoir have ignited
a little fresh fuel. Comfort depends on temperature, relrtive
humidity, and {reedon from draught, but in general keep
the temperature of  your house not  over 7oo F.  Hert ing to

75'F,  instead of  7o'F,  rv i th an average outdoor tempera-
tnre of  4o'  F neans,  for  the ent i re heat ing season, a t7/e
incrcase in fuel  consuurpt ion.  pt  3z

Profel frinE, as folloss for volatilc coals, reduccs {uel con-
sumpt ion:  Fi rst  rake a part  o{  the coals into th" t  part  of  th€
grate over which the gases pass last on their $'a,v to the smokc
f lue ( look at  tbe top of  the f i rebox for  d i rect ion of  f lorv) .
Thcn shovcl the fresh corl onto the partially uncovercd part
of  thc grate,  a l lowing i t  to coke f rom z to j  hours.  Then
spread it over the grate, where it will burn for some time
rvithout flame. This rncthod of 6ring requires fair)y fre-
quent at tcnt ion,  but  wi l l  increase ef ic iency.  Whcre the draf t
is  poor t ry spr inkl ing a smal l  amount of  sater  over the coal

. just  be{orc f i r ing.  Do zor spr inkle watcr  on thc rvhole p i le;
to do so may cause spontaneols combustion. Use very little
water+too much causes a large hc.Lt loss up the chimney.
The water, it is believed, makes the 6ne coal particles stick
to the larger ones instead of filling up the space benveen,
thus keeping the draft passages through the fuel bcd open and
al lowing a bcncr draf t .  I t  is  possib lc to buy coal  rvhich has
been air-clcaned or subjected to a process cornbining air-
cleaning and sand-blasting, bv which slate and particles of
material heavier than coal will have been removed. lf con-
sumers bring prcssure to bear on their dealers to supply them
rvjth air-cleanel coal, they will probably hasten the proccss of
having such coal more rvidely available on the market. pa j2

Cotrfidcntial-Consumcrs' R.s€arch
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Interrnal.;ate Not Recoftmenled

The lrafel m;xhqc al air in the furnace is as important as
it is in a carburetor. Open the ashpit dampcr enough to gct
a good draft through thc 6re, then open the slots in the 6rc
door to admit  enouEh air  over the f i re to cut  down the smoke
unt i l  j t  is  r  bare hrze ( \v i th anthraci tc,  unt i l  a b lue,  gas-
like flame is produced). The fire may be checked rvith a
damper in the smoke-flDe if the Iurnace is tight, but the ash-
pi t  darnper mu.t  bc c losed of i  i f  i t  is  not .  Sce thar a) l  jo inrs
are t ight  wirh stove ccment.  Cncks betwcnn ashpi i  and
floor can be sealed with a soft mixture of threc parts sand
and one of cement, after 6rst washing surface rvith water.
Do not check the fire by opening the 6re door, as this causes
a heat loss up the chimncy. pt l?

CoaJ Saoing Nostnrms a
In g.n.ral, all dcries claiEed
to  s .v .  l0% to  50% of .oa l  by
means of adniission o{ air above
the 6.c sbould be aeoidcd. g

Prodlcts to b. sprirkled or or
llixed with the coal supply to
sav. fu.l ar. rractically all nr
thc class of quack dcdicioes. u

Cra;Erl'tor s 30

Ltinerat Cool Sd,.r (Mincral
Coal Sav.r Co., Mcnnie Mfa.
Co., and M. & K. Mfs. Co.,
Omat'a, N.b.) Consisred prin-
. ipa l l y  o f  common sah.  F .T .C.
ordercd th€s. companies to cease
advertising that product will
n.kc poor coal good and good

Rclzrence,

Kcltto* Coal Btyer Catal.og td Mine Directory, 757 pp.,
New York:  McGraw-Hi l l  Catalog & Directory Co.,  r9 lz.
Characteristics and analyses of coals. Available for refcr-
cncc ar  publ ic  I ibrar ies,

Analyszt of Sam?ler ol Delioered. Coal Collccted lrom July
1,  L9ts,  ta Jan.  t ,  rgzz-Br,  of  Mires BuL. z3o,  by r ' 'cd
H. Snyder.  2oc f rom Supt.  of  Docs.  r71 pp. ,  Washi ' rgron:
Dept.  of  the Inter ior ,  1923.

Tle Economical Pulcnare ant U* ol Coal for Heating
Homu cpith Special. RcJerence ta Conditia* ia I hois-Eng.
E*?,  Sta.  C;rc.4.  roc.  Urbana: Univ.  of  l l l . ,  r9r7.

Firirg Bitamhnas Coak;n Large House-Heatittg Boilns-
Bu. af Mitcs Ted'. Pal'er r8o, by S. B. Flagg. 5c fr.om
Supt.  of  Docs.  zz pp, ,  i l lus.  Washington:  Dept.  of  thc In-
ter ior ,  r9rZ.

Iilc Hurldr.d Tpttr of l'ar;a"t Coalt in Haur-Heating Boil-
er ! - l lu .  a l  Mires B .276,  by P.  r r - ichols,  S.  B.  Flagg,  and
C. E,  August ine.  l jc  f rom Supt of  Docs.  7a pp. ,  i l lLrs,
Washington:  U.  S,  Dept.  of  Cornmerce,  1923.

Five Ways ol Saving Fuel h Heating Houset-Bu. of Mines
Tech. Paler r99, b_v tlenr_r. Kreisinger. 5c from Supt. of
Docs.  r3 pp" i l lus.  Washingtonr Dept.  of  the Inter ior ,  19r8.

Sallng Ful in Hcathg a Hou'e-B . ol Minet Tech. Pa1,er
97,  bv L.  P.  Brcckenr idge and S.  B.  Flagg,  5c f rorn Supr.
of  Docs.  35 pp. ,  i l lus.  Washington:  Dept,  oI  the Inter ior ,
t 9 \ 7 .

COKE
Sol<tay, Kappcrs, and gas-house coke give more heat units
per dol lar  than any othcr fuel  wi th the possib le cxcept ion
of coke from rcfineries, obtainable near oil rcfrning centers.
Cokc gives a hot flame and burns lvithout smoke, but is hard
to start and to bank, tbus burning out qtrickly. The best
coke to obviate this condition is that mad€ bv comparatively
low temperature carbonization of the coal, which has a dark

t

f
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color) and is soft. Coke is somctimcs rendered dusdess by
treatment x'iih calciulr chloride. Such coke gives ofl {rec
chlorine when burncd rnd may havc the disadv:rntrge in prac-
tice of corrosive action on m(tal rrrd bleaching nction on any
organic substauce (cloth, papcr, ctc.). pt 32

Relerenccs

Conl'arat;<'e Testr of Br-Ploiuct CaLe arul Orler Frch for
Hot.te-Heat;l'g Boilers-Bu. of Mines Tcch. Pal.er 3r S, by
Hcnry Krc is ingcr,  John Bl izard,  I l .  W. Jarrct t  and J.  J.
McKit tcr ick.  5c f roor Supt,  of  Docs.  zr  pp. ,  iUus.  Wrsh-
ington:  Dept.  oI  thc Inter ior ,  1923.

lllry an,l Hoco CaIe Sltotlt Bc Uset fot Domest;c Heat;ng-
Bu. of Mifle' 'I'cc/', 

Paler :az, by Hcnry Krcisingcr and
A. C. Fic ldner.  5c f rom Supt.  of  Docs.  zo pp. ,  i l lus.
Washington:  Dcpt .  of  the Inter ior ,  r9r9.

OIL

Thc grade of oil to be used depends entirely on the design of
the burncr instr l led,  bot  most  modcrn burncrs arc designed to
burn the heavier grades, If trouble from smoke and uneconom-
ical opcration are to bc obvinted, the oil delivcred must be
within thc limits of density rvhich thc burne! requires, ond most
reputable dealcrs take circ to see that it is uniform. If fuel
does not run uniformly, the use will soon find it out through
his burncr smoking and his chimney emitting an oily smell.
If the oil varies, the adjustment of the burner must be
changed, allowing possibility of poor combustion eficiency,
which is dependent on proper burner adjustmcnt. Usually
the oil dealer 6nds it to his advantage to furnish uniform oil,
because pumping out tbe user's oil tank is expensive and may
lose a customer. A Tag oil hydrometer may be purchased
complete with cise and test cup from Preferred Utilities Co.
(33 W, 6o St . ,  Nerv York Ci ty)  for  g8. jJ ,  dcalers '  pr ice

fl/o ofr. Oil of independent dealers gcnerally valies morc
in quality than that of the larger oil companies. Somc deal-
ers furnish contracts to keep the tank full uithout thc troublc
of  cal l ing t Iem, anr l  a lso s. t  a nr :x imum pr ice,  protcct ing
the purchascr from excessive rise in the market while giving
him the bene6t of any reductions. pt 32

Usc onlv the grrde of oil rccommcnded for burner and sec
that specific gravity of all dcliveries is as follows:

No. r  o i l -38o to 4oo Baum6r grcater  numbcr Btu per lb,
lcss pounds pcr gal than
N o . :

No. z o i l -uso to 3zo Baumi;  lcss Btr . r  pcr  lb,  but  cnough
more lbs per gal to givc
grccter hcat value pcr gal
th i rn No. r .

,l\

No.  3 o i l - ra '  to 160 Bnumir  not  recommendcd for  use
in full automatic domestic
burncr equipment.  pt  32

Natural gas is supplied rvithout admixturc in ccrtain districts
of the Enst and Southwcst, and, in othcr localitics, is com-
bined wi th mrnufacturcd grs in ordct  to cnr ich the lat tcr .
Amouni of gas required for a givcn purposr is rt,lucti eractly
to the extent that the Btu vrlue of the gas is incrcascd, in
spite of contrary statements by the industly. Ilous€ hcrting
with gas, hrving the advantagcs of cleanlincss, eliciency, and
quick response to automirtic control, may be advantageous

F whcn a special rate is ofiered for hcating. Unless, horvever,
other fu€ls are abnormally expensive) it is seldom economical
to use glrs, and the saving through shutdown of the systcm at

S.e pise 2 and tbc Introd'lction to Co$srt.^' Rat.arch tot cxplanition of thc listinss
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night is negligible, unless the system is controlled by thermo-
stat and the tempcraturc not allorvcd to drop more than rzo
or r6"  below the dayt i ,ne nor.ural  (7o" F) .  pt  3z

Relerences

Catbon Monoile Ilozarts trom Hoare Heat.n Burnins
Nanral t],ts-Du. ol Mincs Tech. Paper y7. roc frai
Supt. of Docs. 3r pp., illus. Washington: Dcpt. of thc In-
tcr ior ,  r9?3,

Ifoqu To Get Bettel Sem;ce With Less Natural Gas in Do-
,ttt'lic Gas A l,fliairce'-Bu. gtax, Circ. r15. 5c from Supt.
of  Docs.  5 pp.  Wasl ingronr Dept.  of  Commerce,  r9zr .

Mattufacurred Cat in tln Hame---Snithsodan Intt. Bul. ro2,
Part I, by Samucl S. Wycr. roc from Supt. oI Docs. za
pp., illus. Washingtoq: U. S. National Museum, !923.

Natural-Gas Manual lor the Hahte-Bu, oJ Mixet Tech.
Pal$ 32s, by R. A, Cattell. roc from Supt. of Docs. ro
pp. ,  i l lus.  W:shington:  Dcpt .  of  thc Inter ior ,  r9zz.

Watte etkl Coriect Ute of Nat ral Gas in thz Homz-Bu. of
Minzs Tech. Pal,er 2Sl'. 5c from Supt. of Docs :3 pp.,
illus. Washington: Dept. of the lDterior, r92o.

Ameticar Gas 4sociatian, Izc., Tuting Laboratoty (rc32
E_ast 6r St., Clcvcland, Ohio). List of approved gas ap-
pl iences (revised monrhly) ,  gz a yerr .  Ei ie l tent  tcchnical
laboratory. Subscribcrs are strongly urgcd to rsccrtajn rhar
any grs applhnccs rh.y conrcmpl le buying are on th is l isr ,
which may be found at  l ibnr ic i .  Thc A.-G. A.  hboratorv
sci l  of  apfroval  is  fundamental ly  I  guarnnrcc thet  rppl ianc{ ' i
to wbich i t  is  ar t : rchnd comply wirh A.  C.  A, 's  own brs ic le-
quirements for slfcty and contain nccessary featurcs of de-
sign and construction cssentiil to an ac;cptable but not
neccxer i ly  super ior  opcrrr jng cf i . icncy.  I f  is  nor at  a l t
a symbol of quality, exccpt in thc sense that very low quality
and dangerous appliances, which are cxceedinglv common in
the dcprrrmcnt store an, l  housc furnishing tmdes,  are unrblc
tn pr_ss enybody's sr indrrd r .qujremcnrs anyuhere,  and arc
thcr . fore c:s i ly  excludcd Ly A.  G. A.  or  othcr  inspect ion and
tcst critcda. Accesorics of various kinds are noi aDDroved
hy thc Assn. i i r ion,s hboratory a"  scprr , re , ler ices,  bui  onlv
as part of and in conjunction with appliances to which they
ale attached.

Interri.cdAie NotRecomrnzn.led

COMPARATIVE FUEL COSTS
For compar ison of  fucls in
formula may be of assistance:

Heat obtained fot  rc-

your locality, the following

Ilcating valuc )( eficiency

Cost of  fuel

Hcating vrluc must be expresscd in Btu pcr lb, gal, or cu
ft, dcl,cnding on fuci used. Cost of luel nrust ic 

"*p'e"."ain ccnts per ib, gal, or cu ft.

For efFciencics usc the follo\iing, rvhich arc average valucs:

per ccnt
cficier)cy

S c m i - b i t u m i n o u s  . . . .  - . . . . .  . . . .  + Z
B i t u m i n o u s  . . . . .  . . .  4 s
A n t h r a c i t e  .  . _ . . . . . . . 5 0
C o k e  . .  . . . .  . .  -  . .  . .  .  4 7
O i l  . . . . . .  . . . . . . . . . 6 0 - 6 5
(; rs,  wi th grs furnaccs or  d i rect  hcaters. . . . .  . .  75
G a s ,  r v i t h  c o n v e r s i o n  l . : u r n c r s . . . . .  . .  _ . . . . . . . .  7 0
Electr ic i ty  .

Pt  32
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Comparative Costs, in the East, of Fuels Producing Equiv-
alcDt Heating to tLat Obtained With groo Worth

of Serni-Bituminous Coal
(Based on eficiencies in previous table)

a .  S e m i - b i t u m i n o u s  c o a l  ( g 9  p e r  t o n ) .  .  .  - . .  . . .  S r o o
b.  Natrra l  gas (r roo Btu per cu { t  at  aoc pcr rooo).  .  7"
c .  N o .  3  e x t r : r  h e a v y  o i l  ( a 2 c  p e r  g a 1 ) .  .  . . . .  . . . .  7 5
d .  B i t u m i n o u s  c o a l  ( g 7  p e r  t o n ) . . .  . . .  . . . . . . . . . . . .  8 5
e.  Buckwheat andrraci te coal  (Sq p"r  ton).  .  .  .  .  .  . .  9J
f .  C o k e  ( g r z  p c r  t o n ) . . .  . .  . . . . . . . . .  . .  r + o
g .  N o .  z  h c a r . y  o i l  ( 6 c  p e r  C a l ) . .  . . . .
h.  No.  r  l ight  o i l  (8c per C.1)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  r . r5
i .  S t o v e  a n t h r a c i t e  ( $ ' S  p e r  t o n )  . . . . . .  1 6 0
j .  A r t i i c i a l  g a s  ( 5 5 o  B t u  a t  7 5 c  p e r  r o o o )  . . . . .  . . .  2 5 5
k.  Electr ic i ty  (4c per kwh) .  .  .  .  .  .  .  .  .  .  .  .  r ,47o

Costs are for fuel only and do not include intcrcst on invest-
ment, deprecirtion, and special charges for electricity, gas,
ctc. ,  for  auxi l iery mechanisrnq or  ignir ion.

HEATING EQUIPMENT AND APPLIANCES
Tlre words gaaratttee, a?frol)eA, and sers);ce, l;l'hich are most
frequently played up in heating appliance salcs talks and
l i terature,  have pract ical ly  no meaning:Lnd provide no con-
sumcr safcguard except when qualified by a clear q:ritten

detcl;?tion of the exact terms and limits of guarantee, ap-
proval (Undcrwriters' or other), and extent and duration of
free servicing, repair, etc. Appararus ((guaranteed" Ior a
given time in service has been customarily "talked out') of
the customer's possession and replaced by the $le of ncw
apparatus long b€fore the expiEtion of the gDarantee periodi
the consumer, failing competent, unbiased technical advice,
can but folloiv advice from the dealer, who n:rturally has
a strong motivation towards selling :r ncw appliance, since
his proft from a sale would be much larger than ra.ould that
from a repair. Usually some part of an appliance, perhaps
a minor one, develops trouble, and after a few half-hearted
attempts to repair it the dealer sends a high-pressure salesman
who, with proper rationalization, recommends the purchase of
a complete new appliance. In one such case an engineer rvho
rvas consulted Iound that a storage type heater, which the
salesman had said was completely rvorn out, would, with re-
placement of an inexpensive thcrmostatic control, probably
give another ten years, service, The dealer cclnritted that his
salesman might havc been "ovcrzealous." pt 32

HEATING SYSTEMS
Selection of the type of heating system to be in(illed in any
house requires careful consideration oI the lollowing points:

(r) Heating requirements: interior temperaturcs requircd,
chamcteristics of house-its sizei its construction and ma-
ter i . r ls-wood, br ick.  s lon. .  and Ll r . i r  h" : r r . l r : rn. ,n;  ing prop-
ert ies i  th ickness of  wal ls ;  insulat ion;  number and s ize of
windows; climate and wind exposure, which determine sq ft
radiation required.

( z )  C o s t :  i n i r i r l  i n v c s t m c n r i  ; n r " r . 5 t  o n  i n v n " t n n n t i  a m o r r -
ization.

(3)  Cost  of  operat ion:  cost  of  fuc l  compared wi th other
tlpes of fuel, including gas or electricity for auxiliary ap-
paratusi cost of servicing, ash handling; cost of probablc
repair reqDirements.

(4) Ease of operation: availability of fuelr availability of
servicing, repairs, and replacement; cleanlincss; method of
handling fLrel and ashes.

The proper type of system rvill give even heating and good
control, with economical fuel and operation costs, and a low
rate of depreciation.

I1ltemre.fuate Nat Recorn iended

It is corscrvitively estimated that eight ort of evely ten
home heating systems are deficient in one or all of three es-
sentials: the amount of radiatiirg surface, thc size of piping,
and the size of the boiler, alL of which are interdependent
for  sr t is f . rcLory and cconomic: l  oper l t ion.  ModerE prrct ice
makcs possible the uniform heating of any space and satis-
factory heating of (cold roorrs" in exposed locations. Un-
even heating and :'nsufEcicnt hcat on cold days are most often
due to faulty installation and the contractor)s ignorance of
fundamental principles, and should not L:e accepted by pur-
cbasers rs something that must be toierated in heating prac-
ticc. Probably no "spcculative" house was ever built in the
United States with sufiicient hcating facilities. A faulty heata
ing system has often caused damage to health and rendered
space unfit for use in cold \.veathcr. for which loss of value
owrers have sought redress in tire courts. Such litigatiol is,
however, gencrally useless unless services of a competent en-
gineer-specialist are usrd to establish and testify to stanclards
to which he may relate fundamcntal de[ciencies in the heat-
ing plant, pt 32

Relative frst costs and operating costs will vary. In a small
residence (up to 8 rooms), a hot water system will be lowest
in jnsrr l la t ion cost  and abour mediu 'n in oper ' t t ;ng cosr i
warm air system medium in installation, lorvest in operating
costr vapor system medium in installation, highest in op-
crating cost. In a residence of from 8 to 15 rooms, a hot
water systen will be medium both in operation and installa-
tioni warm air high in installation but lorvest in operating
costj vapor system medium in both-rbout the same as hot
water, In a residence larger than rJ rooms a hot water
system will be mediurn jn installation and low in opcruting
costr forced warm air systern lrighest in installation, lolfest
;n operating costt vapor system lolvest in installation, medirm
in opcrating cost. Heat-delivery characteristics, such as rapid
fluctuations in tempemture, also have a bearing upon the
seJFct :on of  a helr i ' rg svslFm. is  r  srerrn or  vr lor  s\srFm is
morc responsive, heating quickly and cooling of quickly.
Feasibility of using concealed radiators, particularly those of
the copper extcnded surface typc, is also in a measure dc-
termined by the heating system. The largcr radiators reqirired
by hot water systems trke up more room and often necessitate
exDensive structural alterations to Drovide recesses of the

, )

t'

proper s lze,  pt  32

The selection of a reputable contractor is of prime impor-
tancc. Members of the Heating and Piping Contnctors Na-
tional Association (5o Union Square, New York City) and
of the Nat ional  Warm Air  Heat ing Associat ion (r74 East
Long Street, Columbus, Ohio) are usually more reliable than
the average in so far as they ,oay obscrve and follow the
ptinciples of design and workmanship set up by the associr-
tions. Consumers should bcar in mind, however, that in {\
most matters trade associations function orimarilv for thc
bcncf i t  of  iheir  mcmb.r . .  (See Cener.r l  Bul lcr in,  Vol .  r ,
No.  r ,  Sept .  r93r,  on sel l ing pol icy of  one of  these heat ing
tradc associations.) Owners shoD1d investigate the financial
status and repuiation of any individual contractor before
signing a contnct. Good contractors are capable of design-
ing and installing satis{actory systems of the smaller sizcs
when using the data of theix associrtions, and the use of thesc
data slrould be called for in tl* cantract as the basis of de-
s ign,  cr  3z

.4eo;d conttucts for heating .(systems,, advertised by boiler,
radiator, and heating specialty coEpanies. Such companics
are iDterested only in selling their own equiprnent to the ex-
clusion oI all othen, whether theirs is nell suited for the
job or not, :Lnd their contracts arc practically worthless so
ir r  as prot .cLion oI  the consumpr is  corcrrned.-  In. i *  on the 1\
i n r l u . i o n  o f  t h c  f o l l o r v i n g  p r o v i s i o n s  i n  t h e  ' o n , f l c f  ( r n d  o n
thc exclusion of contrary statements) and insist that these

Confi dential-Consumers' Resea.ch
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provisions shrll Lave been carrir:d out before making 6nal
payment:

"Tlu system lnll, be.... ,.- [si!€ tt\c] -... -.-.. antl sIalf
be co.nTlete atl.l r?ady Jor tt( i,t r!?r, .lctail, anJ ut aptra-
t : "n.  l t  i i  Brr tua!??J hj  tL,  .  a, l r tu. ror  .  .  l i ,  cr t  n lmr l

ta A.at all fartt anl etery roon ir tle ltructrce itentifei as
--_____[€tat€r€sideDce,orotlierqisel -.lo.ak,f at...\C::-i :tt99t
..-----si, r ..,ri!rl-.. 

-;; 
" ;;;i;;* hside temperat,re if

!'t:lilLlt?_03"cl"_9!.,_.l1t!!19,.,.,1_"]T.99_s-t!.".r1 d an auxittc te,k?etuure
"t .__......-............. ...............
:iti1J:Lli,'# f;: i,:"9: ili:"'fiJ:"i,,i:::;1"s"'"3i,,llf,,l:",1i,a.f,.".
The abase ret lh or tltc, equi{alent rlnll be obrai e,l. at a
,,k'ai,krrn rare oJ luel consutnltiar not esaed.;nc ..\ 1.\ t".\l
...- !9!,i:9..{9..9!..glJ!9..ir9Lr.,stl:.qi{,.,gt.9.y..1! sa.t'.).-. 7i, t,"",. rt 

"cont,,ctor--------,.1i9j9!-!-!t9:)_.---..-...lu;tt rltaci lree oJ ctnrge
to the a$.ner at| axd. all larts ol t/te system wltich nay lail
rltrouglt '1elccrin v'orknan'hif or natctiat u.i:hin a perioJ
oJ oke t&r lron dat? al acreyretl itrattation, which lear
t/tall entire\ inclutle ane t'ull hiating seaton."

Sincc econolry_ and cquivalent tempetature tests are expen-
sive, and not ahvays cnrircly rclialrl;, it is best, so frr as pos-
s ib le,  to obviare the n.ccssi t i .  for  them, b1- selcct ing a good
contractor  anr l  ins ist i lg  on eqcipnreut  o i  propct  s i r " . '  i " : ,
The easy f inancing sch. ,nrLs and t inre payrncnt  p lans of  many
. o r r r . ! , ( , r r  r ' , . 1  l ,  f . i . r J  , l r , i t , n r . n r  . o I n ] , r n : c s  . r r r  q u " " r i o n -
r b l e . . 1 n , 1  i 1  1 , r r , r i r . r i l r  r l i  . i . s  r n n n , )  - r n  1 ,  . . , r . , t  b r  u . i n g
the f rc i l i t ics of  i  bank or  of  a bui ld ing and lorn;rssociat ion
and paying tho contrx*or as the work procceds.  Thc rates
oi  intcrcst  being no grcater  ( tbcy rre usual ly  lcss at  a bank),
n _ d , f i n i ' c  i d r i ) l n j t "  I i ( s  i n  r h c  I , o s s i b i l i r l  o r  r e n i n i n g  t < / 6
o t  I l ' .  f i r t  4 ,  n r r  , l u e  r l '  i . , , n ' r : r , ' o r  l  r r i l  t l , "  s \ \ .  r n  h . r s  h - . n
t"sr . r l  rnJ provr, l  s . r r is f , rcrory.  l l .at jng cont i rcrors cu+onr-
arill' obtain cash on dcferrcd pft).ment contr:cts, sccurcrt by
Dotcs,  l ) ) ,  sel l ing them outr ;ght  to a , , f inance company, , ,  The
propcr funct ior l i rg of  drc insta l lat ion thcrr ; r f ter  is  i r  mrt tcr  o{
no f inancia l  concl ] rn to t l re contr i rc ior ,  xnd the consumcr cxn
thclcforc hokl  no one di rect ly  rcsponsible {or .  sr t is fxcory
o 1  - - r r i r . n  o f  t l r  p l . r n t  : n r l  m r v  h r v e  n o  r . . " o ,  

"  
.  ,  r , - 1  t  r o

go to lxw-a course made particularly difficLrlt by tlrc shrervd
construrr ion of  nrost  insta l lment contracts.  Al :ove al l ,  s ign
no papcr or  st r tcncnt  rc lcasing the obl i , la t ion of  thc con-
tr rctor ,  or  st r t iDg that  you ncccl) t  and dcclare thc insta l lat ion
o.  svstcnr to be ent i r , : l l  sat is f rcorv,  unless vou have thor-
oushly t r ied i t  out  undcr severc condi t ions.  Systcms sat is fac-
tory in a mild siiason mry be scr.iously deficicnt in a cold
s.rson.  pt  32

For largc or  unusual  instr l i r t ions,  employ a consul t ing en-
gincer spe. i l l iz ing in lcr t ing and venr i l r t ing to design anr l
sq)erv isc thc jnstr l lx t ion of  thc svstem. I f  thcre is  rcrson
to doubt the rc l iabi l i t r  of  contr : ic toF,  or  i f  cconomicr l ly
inportant  advicc is  requircd,  i t  rv i l l  probably save ) .ou rnoncy
to enrploy nn cnginecr,  the fcc for  h is sc lv ices bcing smal l
in compar ison rv i th thc t roubles and di rect  and indircct  costs
rvhich nray bc caused by ignorance and disregard of fundl-
mental  pr incip les in thc des;gn of  the system, selcct ion of
equi tnnent)  or  thc cxpense of  larvsui ts.  The nrmes of  pro-
fessional  heat ing : rnd vcnt i lat ing enginccrs in your local i t_v
mev be s^rurcd f rom lorrr  " t . i "  

to, ra for  rc3ist l r t ion oi
p lofessional  cngincers,  or  the locr l  chal tcrs of  the Amcr ican
Society of  Mcchanical  Engineers ( rddrcsscs ma1'be h:d f rorn
r h c  m r i n  o f f r e s : r t  2 q  W .  t a  s t r c o .  \ . \ '  \ ; r k  C i r y )  1 n d
A n c r i , r n  S o c i c r y  o f  l l , l r i n g  r n J  V c n r i l : r r i n g  E n g i n c c r "
( m r i n  o $ c e :  5 r  M . , d ; , o n  A r , : n u c .  N * v  Y o r L  C i r ] ) .  a (

Ittttrtneliate NotRuotuaenJed

F

r nurracite coal, a.coril;nA to size, 4 to 6 lb rcr s.l ft srate nrca
per  ho t r r i  b i in f t ino !s ,  7 i  o i l  (A t  140,000 I l tu  pe .  sa l )  _03 sa l  l )c r
sq  f t  bo i le r  heat ins  s t r r facc  pcr  hour r  gas  conrbus t ion  n tes  qs t ra l l y
stipulatcd by boil mf.s. for each size boiler.

careful to sclcct only such engineers rs are jn indcpcndent
profcs_sional  pr .ct icc and lot  in arry rvay connectccl  u, i th
I n . r r u l . r c , u r ( r j ,  r n " n  h : ' n , l i ' i r r :  g r o u l , s  o r  a . . o ,  i : r r i o n s ,  h c r t i r r g
r n , l  r l c n , l , ' n A  j o b L r r s  o .  r o r r r l r r o ' . . , , r  p L l , l i , .  u ' i l i r t , o , n -
prnics.  A plofessional  enginccr must  be in a posi t ion rvbere
hc rnay be sr fc ly assurned to xork cnt i re ly for  the bcst  in-
tercsts of-tlc c/;etrt t/!,) ettTloSs ltirt. to thc comllcte ex-
c lLrs ion.of .any subsid iz ing i r r tcrests rvhose products i re ur ight
othcnvise bc anxious to inf luence his c l icnt  io purchase.  Sone
cngirccrs spccia l ize in and l )ave f rc i l i t i ts  for  the design of
rcsirlcnce LcrLtin:l systcrns at reasonal;lc fces consistcnt vith
thc brdgct  of  thc srnal l  honrc buik ler .  pr  3r

STEAI4, IIOT IVATER, AND Vr\POR IJE/TTING
SYSTEMS

Thc one-pipe steam hert ing sysienr,  whi ie lorvest  in insta l la-
t ion cost ,  is  the n)ost  cxpensi \ .c  ind lcrst  sat is f rctory in opem_
t ion rnd neccssj tates unusual  care in dcsign and instal lat ion.
Octors f lorrr  a i r  cscrping into rooms, rnr l  d i l icul t ies wi th a i r
vrlves, highcr stcanr presslrres, and orlors fror hot dust at
high radiator tcrlper.aturcs arc objectn,nable. Uniform tem-
pcrntur .  regul i t ion is  d i l l lcu l t .  In the prescnt  statc of  thc
art  a one-pjpe steam hcnt ing svsrem rnsv be looked upon as
obsolete.  l t  can hardly be . j r rst i f ied otn on t t re torv in i t ia l
c o s r  l , ; r q r s ,  - b n r r r : "  i r s  c o s t  o t  o t  c r . r r i . , n  i .  , o  r n u , h  s r c r t e -
l h r r  I h r r  J . ' r  a  v . L l , n r  s r s ' e l l r  l b . (  l l , ( . { . e s .  f u e l  c o n + r m e d
rvi i l  1>ay the adi l ; t ionxl  cost  of  the bct tcr  eqoipnrcr t  in t l .o,
a n J { l q u , m l y  o 1 . c r r r i o r r .  . \ 1 , i r r n , , . r t l , r r i l , t i n g
. r , r l r t , , t o r q  t i v o r  o n . J , ; p ,  s r c . r r n  l o r  l n r r ' f i r , .  c o . r  l " . , r u s -
most of  thcnr do not  opcrate the bui l t l i rgs thcy bui td but  sel l
to sonreone clse rvho hoids tle brg. Lrnless the onlpipe
. r s t c r r r  i ,  r  r t , . r o r d i r r ,  r i l y  u e t l  , l . s i g n c , l  r n , l  i n s r r l l e d ,  r  c o n -
s u l L i n g  u n g i r r r ,  r  i s  l i L r l v  n o r  r o  r - c o r ,  r ( n d  , n o r r A l g , .  I o r n s
upon the bxi ld ing in which i t  is  usl l .  \ .acuum air -vent
valves rvhich rv i l l  c losc against  movcmcnt of  outs ide ai r  into
the mdialor ,  drus car. rs ing tbe sysicm ut  such i inrcs to opcrate
rv i th ; r  s l ight  vacuun, i r i l l  corrs iderrbl l  improve the opcra-
t ion of  a oDcl , i l )e s lstcm, i f  othcr  esscnr in l  parrs-gratc xrea,
pipc sizq 

.radirtirg sur.face, ctc.-nrc ildcqu:rtc jll sizc for
Dor ler  emctcncy.  Pt  32

A pl : r in t l 'o1ipe s lsrcrn is  rnore cf ic ient  and responsive thao
a onc-pipc.  Lorv presurc stcanl  or  vrpor stsrcms qr l ror ,
r rd iator  t r : rps l r re rno, l i f ied r \ !o- l , i t )c  s\scnrs anr l  are s l ight ly
t n o r '  + o r r r r n i , : r l . i r  o 1 , , . n r : i o n .  L o "  l , r , f , r u r ,  \ ' ( j | n  o r  v . L t , o r
. v s l , i r ,  r , / t  r x , t r 1 1 o r  r r r l F  r r r  ' , , o . . , \ . , . o  r i , . r l  , , n d  r . s 1 , o n -
s ivc in oferat ion than any of  thc foreeoirrg.  Insta l t : r t ion cost
in thc lat ter  cnsc !s s l ight ly  lnore thrn thr t  of  a hot  rvatcr
s1'stem in srnal l  buiL i i r rgs,  ant l  Lss in hrgcr oncs.  Srnal lcr
r r ( l ia tors an( l  snral ler .  p ip ing are uscd in srcarD systenrs than
in hot  $ater  svstcms. Stean cquipnc| t  is  more cornpl jcated
in insta l lat ion : rnd reqUircs grcater  cr ! rc in nraintcnance. A
stcarn or  vapor hcat ing svstdn rcquircs f rcquent c lca:r ing out ;
and t f : rps on r : rd i r tor .s,  r .c tur-n t rap at  boi lcr ,  and ai r  vent
valvcs on rnains must bs rcgululy exarnined and c leaned.
P r  3 2

Avoid compliceted systcms for small r.csidenccs. Rugged
' ' o n s t j u r r i o n  . r r r , l  r r n r : 1 , 1 ,  

" i n . n r i . : r r  o f  , r 1 r . . . ,  r r r t , s ,  r n , l  
" r j r . r, q u i p r r r t r r l  r h l u l , l  b "  t o \ c f r r i n ! '  t r  + o r .  i n  " . l . , o r i o n .  : \ r n l , l c

dorvrr  gradc of  rnain p i t ) i i r ; l  in  d i rectbn of  stc i ln f lorv js
cssent i r l .  Thd l ] rost  f rcqu.nt  causes of  t ro b lc are di r t  and
grcasc in a s\stcm. Whcn tlrc svsten is ncrvll. inst:rllcd, rc-
quirc,  beforc i t  is  acccpted for  operar ion,  thai  a l l  t races of
F r . : , . (  b e  f t l r o v . ( l  f r , , , l  b o i l i n X  \ " r c r .  \ V r , f h  g r r r c .  g l a s
ror  drr ty \1 i tcr  txcrcr i tcr .  Pr l :

Stearn boi lers shouJd bc thoroughh, c le:rned and draincd dur-
;ng thc last  Dronth of  operr t ion,  so as to r .emovr a l l  scalc rnd
a1:cur)ru l i ted.nrr t tL.r  f r t rnr  thc lat t rJeg of  the tmi lcr .  They
shoulcl then bc r.clillc<l aud opc;atcd for trvo wecks or so, in

;:

a

See Dagc 2 and t\c I trad clion ta Corsnlert' Rcsearch tot exl,tanition of ttre list.inss
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order to drive all the frce oxygen out of the vater. Water
should not, horvcver, bc draincd ofi lrom the system during
the sumDrer months.  pt  32

CAST ]RON RADIATORS

Hot rvatcr and steam radiators are soll by thc squarc foot of
heat ing surface,  normal ly  z6c to 3zc pcr sq f t  ( ( t l is t ress"
mcrchandise ct  p l .cscnt  as lo1v:rs r8c pcr sq f t ) .  Hot  rvater
r : rd iators are 17r/a la lger than steam rat l iators,  37! /6 heavicr ,
i.nd cost 3770 more pcr ndirtor of thc sarnc hcating cfiect.

P t  3 "

Most manufacturers have discont inucd the old colunn typc
of  radiator  in favor of  thc tubular  type.  Thin ( t  tu le)  to."
r.rdiatorq undcr 26 incbrs, rre rrrore elicient thrn thc thicker
or highcr ones. Radiation sbould bc distributcd for rnost
srtisfactory results, both in single roorns and througbout thc
bui ld ing,  and should bc pl r .cd under win( lo$s whenevcr
possible or on or ncar outsidc wrlls. It is bettcr to use a
number of smallcr radixtorsJ distributcd under sevcral rvin-
dows in a roonr, rather th:rn one large onc. Do not placc
radiator  on inside rval l  of  room, Ra( l iators undcr windows
should extend in length to fu l l  s ize of  rv inclorv opcning so
that incoming cold air rvill mix with rising rvarm air fronr
radiator rvhen window is opcn instead of falling past the
cnds of radiators and dcveloping coltl drafts on the floor-
Cast iron radintors ale sold by the squarc foot of ndiating
surface at  a pr ice (1932) vary jng f rom 26c to 32c pcr sq f t
dcpending on number of  sect ions and hc;ght .  A square foot
of  steam radiat ion is  based upon an emission of :4o heat
uDits (Btu)  per hour when st inding in st i l l  a i r ,  Hot  water
rrdiat ion, r5o Btu per hour, pt jz
Cort, (American Rrdiator Co.,
40 W.40 St . ,  Ncw York Ci ty)
I r  32

,4.r, (National Rad;ator CorD.,
Johns towr ,  Pa. )  t t32

Pizrc..LKtdood (Picrce, Buller
& Pierce IIfs. Cor!., 41 lt. ,1-2
St . ,  New York  C i ty )  r t  32

Richnond Rad in to r  Co.  ( l480
l l roadway,  NeN York  C i ty )
p t  32

fi. B. SDtth Co. (Wcstlield,
Mass.) pt 32

Crane Co. (836 S. ltticligan
Ave., Chicago) !t 32

PATNT|NG CAST ]RON RADIA TORS

As compared wi th thc barc i ron rar l iator ,  n coxt  of  l inseed
oil, zinc, and lithoponc paint oI crcanr color ttill increase
the hel t  g iven of i  by a/6 i  i f  a brrxvr  color  is  usct l ,  5/6;
rvhi te g loss enarncl ,  z /o l  grry pr int ,  r /6;  a luminunr bronzc
and gold bronze \\iII iecreare thc hcat output by 7/6. ts 3t

Relcre ce

Painting of Stcan anl Hat utoter Rdliatan, Lctter Cirallnt
,61,  J pp.  Washington:  U.  S.  Bu.  St in.  Rcvlsed r929.
Free.

EXTENDED SURFACE TIPE R'l DIATORS
Extended surfacc type radiators for installation in rvnlls and
requiring no floor spacc, usually madc of coppcr tubing lrith
copper or aluminum frns, havc cornc into fairly general use
with hot watcr and stcam hciting s_vstcrns. With hot water
i t  is  desirable that  the radiator  e lemcnt havc i  hrgc water-
holding capacity to allolv longer carr-v-over of hcat rvhen
6re is banked or lorv. Avoid radiators rvith small tubes for
hot watert thcy should prefclably havc ferv tubcs of large
a,rca (rl in. tubes or larger) instead of nrany srall ones.

Conndc'tial-CoGuEe.s' Rcse3rch
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These radiators are more eftcient in hcat transfer than csst
iron, maintain bctter equality bctween iloor and ceiling t€m-

l)eraturcs, heat up and cool oll fasterr wcigh only a {raction
as much as cast iron radiators of equal capacity, and takc up
much less space even whcn installed in exposed metal cabinets.
p r  3 2
The recesses for radiators in outside walls should be insulated
vrth l :r. of rigid or llcxible insulation for economy. Pnc-
tically all manuf.rcturers rrte thcir extendcd surlace mdiatols
in square feet  of  equivalent  d j rcct  cast  i ron radiat ion;  th is
6sure should be used as a basis oI  select ion.  Doublc t icrs of
this type of radiation do ror give double capacity, though
so ratcd by sorne manufacturers; the upper tier rvill increasc
the caprcity of the lorvcr by only ao/6. lvlost radiator units
are sold complete with cnclosures and grilles. Expense and
difficulty are avoided by pr.rrclrnsing units complete rather
tL:rn e hrat ine uni t  f rom one mlnufrcturer  an, l  an enclosurc
from anothcr. Prices approxirnate thosc of cast iron .idir-
tors but  insta l lat ion may be highcr,  duc to cost  of  construct-
ing and insulating recesses in rvalls, etc. pr 32
trulrr" (lirskine Copper Radia-
to r  Cor r - .  t  E .  42  Sr . ,  New Yo. l (
City ) Dt 32 LL

Tlane (Taae Co., La Crosse,
Wis.) Conldete Niih enclosur€s.
I t  32  Ar
i1lrrar (Ame.ican Radiator Co.,
40  W.40 St . ,  New York  C i ty )
tt 32 A9
Roco, (Rofte Radiatioo Co.,
Rome,  N.  Y . )  Be i t . r  fo !  s te rn ,
clearer design. l)t 32 A2

Rabr.s Bor Fir (Rome R.dia'
t ion  Co. ,  l tam€,  N.  Y . )  ( ;ood
dcsign tor }ot walcr heating brt
.xt)casive. Dnclosurcs scliarate,
'l\t 32 A3
II.r,tun N.lsan (ltenlu Ncl-
son Cor l r . ,  Mo l ine ,  I l l . )  Poss ib ly
l)cst ir constructiod. GoD(l for
h')t lrat.r. D! 32 ]l3

f f . o ' d t  ( M c Q r a y  R a d i a t o r
CorP , 1600 N ll Brordrvay'
I\linneal)olis, Minn ) !t 32 Be

M,di,, (l{odinc Mfg. Co ' Ra'
cine, Wis ) Pt 32 Il2

STEAM ,4ND VAPOR HEITING SPEC]/4LTIES
Steam and vrpor heating specialties consisting of radiator
vrlves, thcrmoslatic traps, air vents, and return traPs are sold
by many manufacturcrs as heating "ststcms." These systems
arc designed by manufacturers to incorporate a maximum
numbcr of specialties, often to the point of ncglecting other
cqual ly  or  morc import . rnt  comfoncnt  prr ts of  thc systcm, . \
rh ich rhe manufrcLurcr  does not  sel l ,  Spcci : r l ty  rnanut. rc-  |

turcrs scll the majority of thcir products by "dcsiSning" the
hcating systems in rvhich their specialtics are to be uscd, and
advertising ('frcc engincering," which is the bait sct out to
land the order. The cnginccring is, of coursc, not free, as
its cost, plus a profit, is addcd to thc cost of tlrc spccialties
sold. Radiation in correct anount and of thc proper t]?c
for thc particular job nDd purpose, a boiler oI suiicicnt ca-
prcity and corrcct operating and construction characteristics,
the propcr type of  p ip ing and insul i t ion,  and many other
very important factors are made subordinlte to the valve
trnps, air vents, return traps, and otlrer miscellaneous patenied
articles $bich composc the products of the rcspective manu-
facturcr's ((system.rr Sales engineers familiar only with the

froducts which it is thcir business to sell, cannot givc propcr
counscl and consideration to other cqually important com-
pon.nts of  a hc:rr inq svst .m. an,J i f  rhcy crn,  thcv r lon\ .  By t \
drs iening end speci fy ing a job whi .h is  sk impcd on s ize and
quality, t)irticularly quality, in everlthing but radiator valves
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and the like, they are able to get the cost of thc n'hole job
down rvhile getting a price for thcir orvn component goods
out of all proportion to dhe cost of other lar more esscntial
r rems. Pr 32

Valves, traps, etc., should be purchascd as competitive cquip-
ment on the basis of quality and not on (rfree engincering,,
design service. Do not buy ..systems,, not fully guarantced
as to aII parts including boilers, radiation, and piping, as
rvell as thc specialties, Specialty rnanufacturers guarantee
only thcir onn rnaterialq and i{ thcy werc requircd to
gtra"ra.ntce the etutire iob, thc cost of tbc work would bc such
thr t  the cngincer ing rvould be pla in ly anythiDg but . . f ree. , ,
Pt  32

RaAiator Tra?r

Therc is considerable difference of opinion as to the com-
parat ivc qur l i t ics of  thc s ingl t  d i rphr lgm ryr ,c arrd bcl lorvs
typc of  thcrrno. tat ic  r r i l i : tor  t raps.  {Such t r rps k,11r rhc
live stearn frorn returning to the boiler, only rvater bcing
alloled to pass.) Both hive operatcd cficientiy over a lon"g
pcr;od of timc, although the betlolvs type has appcared
Iolger lived in certain circurnstances. pt 3:

?

I tas. I' Mafsh and Co. (Chicaco)

I Products fair as to desisn.
I  p t 3 2  C l

aarn ts  an  l  Jonc . .  Inc .  ( lS0

Brookside Avc., ij""t*) pr;i

Grinnell Co. (ProviJence, R. L)
t r  32  Br

Trane Co. (Iicrossc, Wis.)
IUar!fa.tu.cs a good rrroduct
fo r  a  low pr ice ,  bo t .scnrs  a rc
re lo r ted  to  be  rcsor t ing  10  h igh

_- , ,  ^ ,  r .  ! t  3 l
lrl

C. A. Dunham Co. (450 I!. Ol:io
St., Chicaso) Good products, but
arc  p ionecrs  in  t Ie  uncconom:c
pmctice of "frce cnsine$ins."
9t 32 82

Hofman Spccialty Co. (Wat€r'
[u ry ,  Conn. )  p t  32  83

Wcbste., warrcn & Co. (CaF
den, N. J.) Also a pioncer in
"frce engineerins." p! 32 83

Air Vent Valpes tor Steatn Radiatort

Air  vent  vr lvcs for  use on 6nr-pipe sre.rm he:rr ing sysrcms
(svstcrns in which the steam supply an,J condcns(d wrrer  f lorv
in opposi te d i rect ions through one connect ion) arc made in
two types: atmosphcric, wlrich permits air to rcturn into the
racliator rvhen thc steam prcssure drops; and vacuum typc,
*hich c loscs against  the adur iss ion of  a i r  af ter  the ndir tor
has once becn fillcd with stcrrr: and then cools, thus holding
a prcssurc below atmosphcrc in thc rrd iator ,  under which
stenm can be gener: l ted at  lorvcr  temperatures than 2rzo F.
lf the vacuum typc valvc is used --and it is the type to bc
prefcrred, for economical opcmtjon-the entire systcm rnust
bc tight &nd frcc from air leaks through the hundreds of
points where srnrll leaks may occur-at supply valves and
boi lcr  connect ions and pip ing.  pt  32

?

Dol, No. 28 (Dole Valve Co.,
I913 Car ro l l  Avc . ,  Ch icaao)
Vaculm tyt)c. pt 32 AAr

In.Aiid No. 2 (-{merican Rrdi-
a t o r  C o . , 4 0  W . 4 0  S t . ,  N c w
York  C i ty )  Vacuum type.  p t32

A I

Dolc Syrhon Air Valve No. 1
(Dole Valvc Co.) AtDospheric
tyDe, pt 32 Al

Scc

Beforc btrying a valve oI !n-
known hake, be strre it is not
of carbon Dost .onst.uctio!-
p r  30

Hafna, No. I (Hoffman Src-
c ia l ty  Co. )  and a  rumber  o f
o ther  thc  nos ta t i c  a i r  va lves  ar .
tnsatisfactory witi hard watc.,
as needlc valve scat hole, bcing
very sDull, clogs casily. pt 30

?

Dasc 2 atrd the I'ttf.ductioi to Coltssrsers' k.search lot explararion of thc listings
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Ri.h6r.lton & Edrrlor No. 1
(R ic lu rdson & l roynron,  260
I i f th  Ave. ,  Ncw York  C i ly )
Atmoslhcric lype, pt 32 Al

IIofflan ND. 2 (HoFhan Spe.
ciatty Co., Waterb!.y, Conr.)
Vacludr typc. pt J2 A:

,Jt't(/ No- 500 (-Ur.ric.n Rldia.

HOT WATEI< HEAT'ING SYS?EMS
Hot.;vatcr heating ststcrlrs rre partjcularly a<laptable to resi-
dentirl r'lse and sbouid bc dcsigned so thar thcy witl suppty
the lreat necded without rcquiring the tcrnpciature of thi
\ r ' r ter  iu the systum to bc ra ised abovc r8o'  ! ' in  thc coldr :st
Neathcr. If a systcm {:rils to operate at this tempenture in
severc rvcatler, thc cause rvill be any onc or all thrcc of the
following: insufficicnt rarliator sr.rrf;rcc, piping too small,
boi ler  too snral l .  To ovcrcorne thc di0 icul ty perhaps al l
threc $i l l  hJve ro be corrc led.  Thc maxirnurr  \ r r ( . r  tur-
peraturc rcquircd ro furnish the stated tenryemture conditions
should be namcrl in the purchase contract, for protection of
the purchaser.  pt  32
For uniform heating each main should have as ncarly as pos-
siblc thc samc nurnber of sq ft o{ radiator.. Whcre boilcrs
arc locatcd on south, or lclst exposed sidc, of building, uni-
form clistribution can be obtaincd by carrl.ing thc supply niain
to the oppositc (north) side rnd so distriburiDg heat first to
the radiators rvhich are frrdrest {rorrr the boilcr and rvhich,
by rcason of thcir bcirg on the exposcd side of the builcling,
rcquire thc most hcat .  pt  32
Advantrgcs of hot rvatcr beating systcms: low tenrycr:rture
hcating rredium and conscquent frecdorn frorn odor.s sonre-
timcs ciurscd by stcam, longcr.carry-ovcr of hcat aftcr firc is
banked, nraxinrunr s impl i t i ty  and ccononry of  oper.r t ion,
siiglrtly grcatcr eltic!cncy sith internittently otcrrting firing
dcvices, such as oil burncls and gas burners. pt 3z
Water should not be draincd lrom thc hot rv:rtcr systems dur-
ing the sunrmer r r )onths.  pt  32

HOT WATER STS?'M& PRESSURE TYPE
The purposc oI a pressure system is to compensate by raising
the watcr  tempcr i ture (up to a maxi inuD of  zzo" ! )  for  in-
sL, f ic ient  radiat ion and ski r r rped pip ing (causing too low
veloci ty of  c i rculat ion of  hot  water) .  l ts  operat ion is ,  low-
ever, rlccidcdly unccouomic, as the incrcase in the amount of
fuel required to nraintain higher \rter ternpcratures is far
Sreatcr  than the increase in heat-y ic ld,  (Economical  opcn-
t ion cal ls  {or  watcr  no hot tcr  than r8o" F.)  NevertJrc lcss,
given an ineficient hot rvatcr system already installed, it may
be dcsirable, evcn Nith rcsolt:nt increased opcrating costs,
to convert it frorn a gravity opcn tank systcm to a closed
system operating undcr pressurc at hjgher watcr tempera-
tures. Ihis is rlonc by thc use of a pressure-reducing valve
on the cold watcr  l inc supply ing thc boi ler  and rc l ief  valves,
$i th consequent c l iminat ion of  thc cxpansion tank.  Even in
th is casc,  i f  thc p ip ing is  nuch too srrr l l ,  i t  may not  be pos-
siblc to gct suficient heating efiect bcliuse of thc too slolv
forv of rvater through thc sysrem. pt lz

Pressurc systcms rcquirc better than ordinary radiator valvcs.
Iligh tcrnpcrnturcs causc inore rapid disintcgratiou of pack-
irgs, and leaks, lvhen they develop, will be nrore serious be-
cruse the loss in pressure duc to the lcak is constantly being
m:dc up by the pressure-reducing valve, so tlat water may
squift out over floors and furnishings. pt 3z
lvatts Rcs!,l.tor Co. (256 hw.ll
St., LaNrcncc, tr{.ss.) !t 32 Ar
I ) .  &  T .  l { f s .  Co.  (3001La S. l l c
St., Chicaso) pt 32 A2
IL  A.  Thrush & Co.  (Pcru ,
IDd.) pt 32 A3

Clains of hot rvater sFcialty
manuf.ct!rers tliat smaller pi0e
sizes n.y be used with their
e,lriur.nt should not be fol-
lowed as incre.sed friction of
{ndrly snrall pil,irR will cause
fuel wasre. Savinss cl.imed
witL closld systeN specialties
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. re  n rg) is ib le ,  and on lY  occur

,n  r  few insranccs
wi rh  sa lvs8 i r rg  f lan t \  wbrch .were

oidnally inrl)toleilY dcsrsled

i"i insialled- Pt 32

Mdeller Co (Decatu', IlL)

p r  32

Val,e! Jot Hot U'aler Sistefit

Valves shoul<l open full rvith onehalf to one turn Pachless

"" i " . "  " t  
f r " f f - " t  typc arc rcmrrrmcnded for  prcssure or

" f .*a-ru* 
h. t  , , r r i  systcrnr '  Avoid-  valvcs lv j th sof t  com-

"iiii'i 
G"'a rubber"etc ) serts vrlves should opcn to

i"ri 
"r"" 

. i srrl,ply pipc. AvoiJ woorl handlcs pr 3:

^nrer ic in  RaLI i r ro r  C9r  No^9c l

r . l o  W .  4 0  S t ,  N e s  Y o r k  L r r Y ,

nr  fZ  a t

Cr3qe Co lnnsnY (316 S l \ t i ch i '

s in  Ave. ,  Ch icaso)  I t32  ^ r

Ienk inc  Rrns  (80  Whi ic  Sr ' '

i { rN  }o rk  C i tYr  r t  12

Sears .  Roeht rck  &  CD rCh icasn)
pr t2

WATER CIRCL] LA'I 'ORS

r.:,lccl ric motor (r riven. cirNl i tors.rna: 
i," J'jLJ:tl ffi i"';

(n r r (  nn  s is te rns  or  mi ins  Nh ' re  n t |Lng I

i ; ; i " " ' ' ' , i  t " " .  , :use  s l r 'gg ish  orur r t ion  p t  32

!;i!^ ili"'" i;::J' ji i'']ff ;" [:;
W ' s . )  n t  1 2
lJrdr , , tdrDl  (J lnet tc Mta.  Co '

i , l i ,  
* *'"* st' Ln(f,so)

lvat.r citctrlaiors obstruct;ng

Dormal eravity flow (!url tYPe'

Nhich must olerate cotrttnualy

are uneconotrtical and arc- 31tr

r ' ,  inc r tse  c i rcu la t ion  dLh 'u r '

i  . . .  shen s to l  rcd .  C i rcu l i to rs

Nill falie aty sYst€m more .re'
{ro1r5irc, it thc cxpcDsc ol elcc-

r  ca l  cnc fsY ($ )  c "nsumtd  ro

rfie!! anv srvings electocrtr .re-
{ t r i rcJ  n lus t  cos t  l css  th 'n  addr

r ionr l  fue l  fo r  nx in ta in i r rs  t (m '

"c r r t { r l s  
su t f i c ien t  to  g r re  i r r

;quite vatlr cireulalion Pr rr

I I .  - \ .  Thtush & Co ! t32 Bt

Watb lregulrtor Co !t3? Br

PIPE

WROUGHT IRON AND STEEL PIPE | ! i1 '"opp"t;  
-Cirde 

B 65 to 6870 t Grade I

ll,:l"l:';;:lj#,i:"::"1:,"'m;ll.l'ill:,',:lfi]j::".":: I lr:'t: 
(Anercin Briss c'' wa'ierbu'v' c.
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Much hc;rt is lost from bare boilcrs. Marufactulers are at-
tcmpting to mcet this dificulty by ofiering metal boiler
jackets which are frlled more or lcss full of rodi wool or
othcr insulating material, and many use thin air cell board
loosely applied. Thcse meol covelings are Dot edicient un-
less thc jacket is tightly packcd full of insulating matcrial
and fits the boiler so closely that no ai! can leak in. Air
Ieaks, through chinks and joints into air cell board insr:lation,
render this material quite inefiectivc because of tbe convcction
cDrrents set up. Many such jackcts appear to havc no other
function than to improve the appearance of the boilcrs, giv-
ing them g?eatet srlcs appeal, and to provide a surface upon
which brightly colored paints may bc applied. pt 3z

t 
For the average small l.:oiler, probrbly thc brst insulrting

r covcr at smrl l  co5t is l l  to z in. of asbcstos cen).nt np-
plicd over wire mesh securely wired to the boiler, Portland
cencnt is frequently mixcd with the asbestos 6bre to provide
r smoother irowelcd surfrce end o h]Idc! 6nish. Miny in-
sulation jobs are spoiled by using too much cement, a smrll
amount iz thz ftifi caat is sufiicicnt aDd will make tlc
covering wear longer. Maguesir block is a superior covering
but costs much morc. Over magncsia blocks asbestos cernent
musr be applicd ro scrl  joinr5 anLl to hold thcm rogurher.
Beforc any covering is applicd to a heating boiler, make
surc that all .ioints bctwecn scctions irre sccurcly stopped with
a good gradc of furnacc cemcnt. pt 3?
,4rb.rr,..l (Jol n s'M. nville Cotp.,
294 Madison Ave., Nci! York
Ci t t )  8 - ! l y ,  l , t  32  Ar

C6ro.., (Philir Ca.ey [ffs. Co-,
Loctlaod, Ol,io) 3 r,ly. pt 32 ,|.t

t\ Rock Wool (Gcnerat Insllitins
| & Ilfs. Co., Alexendria, hd-)

4fly covfiirss supposed to con-
ta;n asb(st,,s ll.cs arc frcqu€nr,
Iy no nx,re than cor.ugsted

pr 32

.ilir Cett (Philip Carey Mis. Co.)
4-ply. pr 32 trr

A;. Cell (Johns.Mao'ile Cor''.)
4-ply. tt 32 Br

Stoidord S;rc.t (Strnturd  s_
besros  Mfs .  Co. ,822 W.  I_ake
St., Chicago) 41,1y. lt 32 lr1

-tts/a.r, (Srandaiil Ashestos
IIfg. Co.) 8-plr. pr 32 Be

IIincral lcit (Itineral Felt Io-
$htina Co. Toledo, Otrio)
pr 32 Il2

85% masncsia coeering is ftinu,
factured Ly scveral comrrani.s
and is an cmcient insDlrtDr, bur
high in cost and dijicult to ap-
p ly  L '  r ru .c  o r  n .ec l , r , ' i c r r  wLak-

; n*, and r.n,.lency ro fru .r,arr.
t  D t  l l

R!4DIN TOR COVERS NND ENCLASURES

Most rad;rtor covers or enclosures dccrcase the c6ciency of
dre rndiator in rcspect to stcam consumptiou ald tcmpcratures
rt thc brcathing (facu) level of the room. The {erv clicient
ones havc sraall uidcly spaccd bars or metal glillcs at front
and cnds, rvith (a) I large proportion of open space near the
top of enclosurc, equal to the depdr of tbe radiator and ex-
tcnding its entire lcrrgthi and (b) an opcr ai! inlet extend-
ing at least four inchcs from thc floor. pt 3z

In general, !:diator covers prcsent r better appearance th:rn
the brre ladijtor, and rcduce smudging of walls, but arc in-
ordinately expcnsive due to inelicicnt production metlrods
rnd Fross w,rsre ber: r lsc of  la,k oI  st rnJrrd izrr ion of  s izcs

F ""a 
i lp . r ,  A rersonebly pr i tcd le,J i : tor  co\er  should ar  the' 

preseDt time cost not over $2 per {t length for an avenge
width radiator flom 20 to 3o in. bigh. This price is b:rsetl
on the coveis being of sirnple and cficicnt dcsign, madc of

Sce prge  I  and t | c  l t t /oJuc t ioa  to  Co isuners '
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stamped 22 gauge sheet mctal with rinforccd corners, bead-
ing around top, and painted rvith a neutral colo! of metal
primer so that purchaser may paint it to suit the color scheme
of the room. With uttcr lack of standardization makine it
dif fcult  to rnrn covcrs out in large production quanri i ins,
most of them are tailor-mlde jobs sold through salesmen
sho add a large urargin for selling cost. The cabinet t1pes
of enclosure reducc the heat output of tlle radiatot by r5 to
z5/a; sbields, trcm I to Lz%. pt 32
Radiator covcrs with so-called humidiiers are not efectivcr
ihcy r.qu;re too nruch rtrcni ion, arc di&cult to clean,:nJ
arc unsaDitary. exr.r z7 -l pt 3z (See col. 34)
Thc follorving conrparries are suggested. In your order spe-
crly sl le ol open sprce n(ar top of enclosure and air inl , : t  as
in<licated abovc.

Interrzed,iate Not Recornnterrded.

Mullins Mfs. Co.p. (1017 Mill
Sr, Salent, O|io) pt 12

Schlc icho,  I0c.  (ca.y,  Ind.)
p:  32
Sun Radiaior.Cover, Inc. (7802
Carn€eic .{ve., Cleveland, O!io)
pt 3?
Thom.s and Arftstrons Co.
(LoDdon, Ohio) pi 32
Tuttle and lailcy Mfg. Co. (441
Lexi,,gton ,\vc., New Io.k
City) pt 32

Relercnce

Ineett;gdt;att af Heatinq Rooms with Dire Stearn Ral;a-
ton Eqltifl'eA quit/t Ettcloyo.cs arkl Sh;cld!-Eng. Er;|. Sta-
Bul .  r92. ,  b 'y  Arthur C.  Wi lhrd,  Alonzo P.  Kmtz,  Maur icc
K. Frhncstock,  and Seichi  Konzo. 4oc.  Urbana: Univ.  of
I l l inois,  r929.

WARM AIR HEATING SYSTEMS

One-fitc or litelets lurnaces. Often such furnaccs are uscd
in srlall one-storey houscs with little better efiect th:rn thc
ordinary stovc. If locatcd in the ccnter of thc sttuctule and
provided \rith re-circulating ducts lrom registcrs located ncrr
thc outside walls, in addition ro thc usual frcsh air intake
frorn outside (which should be equipped with a damper closely
adjusted to weathcr and wind conditions), heat supply will be
improved and less fuel will be requiled. pt 32

Graeity circulating f;fe syrtcrn|. fiese systems may be
efiectivcly used in small and compactly alranged buildings
in which long ducts are not used. In all important rooms
ptovision should be made for return of the air to the furnace,
to plevent 'rdcad pockets" and cold spots due to wind pres-
surc, and to save fucl. Bathrooms and kitchens should have
separate outsjdc air vcnts to prevent circulation of odors. Thc
hrgc distributing ducts should ('grade up,,from the {urnace.
Evcn so, they materially reduce head room io tie ba*nrent.
Pt  32

Farcel fos;ticrc circxlatiofi rlttetns. Such systems, employ-
ing ccntrifugal fans, rnay be uscd in any srructure, with them
sm3ller ducts, oftcD rectangular in shape, and longer duct
runs may be used. Thc additionrl cost of operating fans
depcnds on thc size of the fan: for rcsidenccs of 9 to zz
rooms it is about 92 pci montl. An air filter either o{ the dry
t\?e o! that *ith oil, should be used to remove dust and
dirt, Filtcrs should be phced in the path of tbe return air
and behind the fan. Air rvashcrs are benefcial for humidifr-
inr  and for  th. i r  cool ing ef lca.  wlr"n they can be supl ' l ied
with a large volume of cold rvater at low cost. Ajr Eashers
nill remove a certain amounr of dirt but have little efiect
in rcmoving soot. Smrl1 pans cornccted B.ith furnaces or in
the bonnets (top covering or hood of furnace) have little
Rescarch fot extlaoat;otr of tbe listiiss

l l
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cfiect in miintaining lumidity. Pans having a large rvatcr
surf:rce cxposed to rvarrn air.currents, and equipped with an
automatic lvatcr feed anrl levcl rcgulator, wiil providc greatcr
hunr id i ty  but  rv i l l  not  of  coursc reguir te for  vary ing condi-
tjons. Excess lumidification of the rvarm air supply rvill
cnuse troubl€sorne condcnsation on cold walls and frostirrr
oI  s indorv.  in scvcre wcatbcr,  pt  3:
Wartn air turxaces, to be ured @;tl. gas ot oil fuel, and in a
forced citculrtirrn s]'stcnr, must be absolutcly tight to prevcnt
d:rngerous funrcs, ash) and soot frorn being blorvn through
the systcnr. For oil 6r'ing, stecl Iurnaces are prefernble. Thc
ci fculat ion,  in thc rvarrn a i r  sr :pply of  the housc,  of  dangerous
conrbustion gascs, including the gascous products of 'talk

firesD or I'pul{s" fronr oil bur.ners, can be prcventcd only by
extreme care used to obtain absolute a i r  t ightness in:r l l  work
on ducts and furnace casing. Be{ore accepting r forced cir.-
culation rvarm air installation, insist upon snroke test un(ler
competcnt supervision, to prove thc tightncss o{ all duct
rvork and the furnace casing. pt 3z
P.rt.dt (RichardsoD & Boynlon
C{ , . ,260 l i i i th  Arc . ,  Ndv  York
City) Wrolgbt steLl, pt J2 Ar

Torrid zoic (Lcnnox l\rna.c
Co. ,  Syrac lse ,  N.  Y . )  Wro lg l t
s lce l ,  r i vc tcd ;  guaranteed fo r  10
tears .  P !  32  l r

Lront Rafilt (Langenbere }ffs.
Co. ,  4525 N.  l loc l id  Ave. ,  S t .
Louis, IIo.) lvrouslt ste.l,
ri{rt, d, caulkcd, atrd r/rldeJ
l , t  32  Ar

trtucttcl Stcel Ifurnacc (r. I.
I f t r . l l e r  F ! r 0 a (  C o . , 3 3 9  S . 2
St . ,  A l i lwat rkee,  Wjs . )  wrausht
s lee l ,  r i ve ied ,  and we ldcd .
p t  32  A l

Do not use oil firins rilh cast
iron fudaces, ndr sirh stc(l
furn.ces unlcss liDed with rc'
fractory nalcrial. pt 32

, t ! t . / i , /  (R ichnrnso, '  &  Bo l r '
totr Co,) Cast jron. l,t 32 Irl

Rordl (I]irt & C'olse Cd.,
Ut ic ! ,  N .  L )  Ccr  i rd ,  l t  32

trfwthr Cast ]ioo Irurnaccg
(L  J .  l fue l l c !  Co. )  ! t32  l t l

ReJeretres

LIo,Le ta Inlroae tle IIot-Air Ftrnre-Bt of Mins 
'I'ech.

I \ t l ,er  zos,  by Char les Wbit ing Bakcr.  5c l ror I r  Supt.  of
Docs.  20 pp.  Washington:  Dcpt .  of  the Lr tcr ior)  19r8.

I restivt;on ol lvann-,4ir Ftrutres atJ Heatiilg Sytte u-
't'/te Rcsench Resi,lence, Ptt llt-Eng. Exl. Sta. Rul. t\e'
i )y  Art lur  C.  Wi l l l rd,  Alonzo P.  Krxtz,  ViDcent S.  Day.  6ot

r  r 6  p p . ,  j l l u s .  U r b r n : r :  U n i v  o t  l l l i r r o i s ,  r e : 9 .

INSULATION OF WNRM AIR DUCTS

Insulation of lvrrm rir ducts is unnecesslry exccpt lvhere

r lucts pass through unexcrvr tcd port ions of  bascr lcnts,  cold
ol i ts i ( lc  $als,  or  arc hnl  in t lcnr :bcs,  rshcrc a doublc duct  is

r [  s i rablc.  pt  3z
TNo tlicktresses of aslcslos air
crll nstrlxtiou afc nrost ccono!!
i ca l .  !132

Tfie co'n on 0racuce of pnsr
ing asbestos taper "insnlati,m"
on lo t  a i r  duc ts ,  f f i  t r .n t  in
su la l ing  t l rcm,  inc rcas .s  thc  f i cx t
l , , ss ;  n rdccd,  i t  i s  Dot  un t i l  a
l ' t y . rs  o f  l2 - lb  paper  . re  p l t  on
tlrat lrcat loss is ^Ea;n t.drccd
to  thd t  o f  thc  bdrc  f i fe .  D t32

SHEET METAL FOR WARM .11|R HEATING, AND

VENTILATING DUCTS

Ordinary I .  C.  t in ( t inned shcet  i ron) and galvanizcd i ron
are best srited for both grivity and fa.n systerns. 

'I'o prcvcnt
vibratioD noisc, coDnc(tions to aDd from lans drould be

t2
Con6deotial-CousuDers' Rcsea.ch
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pt 32

c
No, Recomtnznie.l .I

madc rvith canvas and not $ith mctal, Sheet mctal bctrveen
fan and {urnacc should bc t*ice as heavy as balance of duct
rvork, bccause thc arca of the duct at this point is usually the
greatcst in the systorn and requircs additional bracing to pre-
vent vibmtion and "bellying" due to nir pressure. Sheet
ttctrll casinEs of furnaccs should be double and should be
baf i lcd to issure dist r ibut ion of  a i r  over heatcr .  (pt3r)
Baffes shor:ld be placed on the delivery side of fan, bctween
fan and furnace, or in furnace casing, to direct the air over
the heater toward toD and sides. othcrwise all air is blorvn
directly against that part of heater directly in front of fan
outlct, usu+lly thc ashpit section. Some furnaces arc now
equippcd rvith baffcs in thc casirg. pt 3z

Thc clairns mlde for various alloys for ducts, more expcnsivc
thaD plaiD galvanized stccl or iLon, ale questionable cxcept
undcr unusual ly  corrosivc condi t ions.  g 3z

R'G.IS?,.RS AND GRILLES

Rcgistcrs and gr i l lcs wi th more than oDc dampcr should not
bc trscd, as one-(l'lnrpcr rcgistcrs are rrrore ellcctive in regu-
lat ing :Lnd di rect i rg a i r  f lorv.  Thc old type'( louvrcd" damp-
crs arc morc expcnsive and not ncarly so cficient as thc mod-
ern designs;  duc to the s lapc of  the " louvredi ' type,  eddy
currcuts arc sct 14; rvhich block thc air flow. For economy,
grillcs shoulrl hrve a lrec area of at least 7o/p ot that of the
duct .  pt  32

Rcgistcrs in ioors, cven cold air returns, have been found
undcsirablc.  Thcy are unsani tary,  catching dust  and di r t ,
ate frcqucntly covcrcd ovcr by rugs or furnitr.rrc, and by rli-
rcct ;ng hcat  upsarcl  do not  ar :cornpl is l  as cvcD a dist r ibu-
tion rs ilall rcgistcrs. Onc of thc chief h;rnrlicaps, both frorn .i\
a prnctical and csthctic strndpoint, of the old rvarm air sys-
tcnrs sas thc usc of lloor rcgisters. pt l"

BOILERS AND FIRING APPLIANCES
C..]ST lRON CO/L BURNINC BOILERS

Boi lcr  manufactulcrs usual ly  havc a l inc of  scvcral  typcs and
shrl,ts for r:se rvith difierent {uels, The kind of coal to bc
us.d is  an importnnt  considerat i r - rn in sc lcct ing r  boi lcr  (sce
f , , r / r .  c o l .  r ) .  " N o I r i r 1 l "  b o r l , r :  r r l i r r g . . r s ; i v  n  i r r  c r r . t -
Iogs are rr idcading and are nevcr to bc rc l icd on.  Sonre
nranufacturc|s l is t  a "gurrantec(1" rat ing in addi t ion to the
' (nonr inal"  rat ing.  Thc r 'guar inteed')  rat ing,  though st i l l
f.rr from tcchnically sound, is ralrr thrn thc absurd {Inorrl-

inal"  rat ing.  Evcn a boi ler  of  "guarantccd" rxt ing inust  bc
sclcctcd rvith care, and the rating in square fcet oI 'tlirect

stand;ng drst- i ron radiat ion" nrust  bc cqual  to or  grcater
rh jn t l , .  tor i l  squrrc f t r  nf  s : r ,h rar l i : r r ion (r rd i : t i lg  sur-  .5,
I . r r c )  i n  t l r c  u l r , ' l c  I ' h n r .  l r l r  f f o r n  r r  r o  5 , , o 1  : r J , l i t i o r : r l  l \ 1 ,
(5o% is sr fcr) ,  | lus I  sq f t  for  each gal lon uf  hot  rur tcr
t ink cap.rc i ty  i f  a hcat ing coi l  for  hot  rvater  supply system is
j r rsta l led in th€ 6rc box or  i {  thc rvatcr . is  hcatcd indircct ly
(v ia steam or hot  rvatcr  f lom thc heat ing boi ler) .  This
cotrputat ion can bc rnade f rorn any boi lcr  comp:rny\  catalog
i f  thc purr l rascr kroivs t ls  anount of  Iadiat ion in h is job
and the number of  gel lons of  hot  rvr tcr  required pcr day.

)

I ) t  t 2

R ic l ,hond n .d ia to r  Co.  (1480
I l roadway,  New Yo ik  C i ty )
I t  32  A l

Picrce, nutld & licrcc I'Ifs.
C, ) r ' , .  ( .11  E.  42  St . ,  New York
Ci ty )  ! t  32  A l

Id .d l  Round (4 f tc r i can  nr ( l ia -
to r  Co. ,  40  t rV .  40  St . ,  Ncq
York Cily) r't 32 ]\l

tl.rrrl.r (Scarc, Roclruck & Co.,
(  h i$so)  l tound and squ. re -

n.d/ldr, (Anerican Radiator
Co. ,  New York  C i ty )  p t32

lloilers w;th oDly ore top s€c-
t iDn o le r  6 re  po t  . .e  l l cconom-
icat. (Too lilllc flue surface.)
Sce thit 'na.uficlu.crs glaran-
tee tleir hoilers to delivcr thei.
rated cnn.citi.s econnnlically.
See lhat a definite rvritten gtrir-
antre coverins \rorkmanship,
niterial. a.d coldc,rr of boiler
is supplicd wilh boile.- Do not
be misl€d by saudy sleet 6etal
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I4ilb (1I. n. Smirh Co., lV(st-
lield, MNs.) t,L 32 1.{:r
Rotal (ll^rt & Crousc Co.,
Urica, N. Y.) pr 32 A2

IltsrheJidte NotRecomrtexleJ

covers and d.ess.d tro outsi,lc
arPea.ance. (Sce .f ilc arr,
La i le r  I  s r lu t i .n ,  co l ,  16 , )  p !  3?

t

Weil-Mclain Co. (641 W. take
Sr., Cbicaso) pr 32 82
Ndridrd, (Natiooal Radiaror
Corp., Johnsto$tr, Pa.) pt 32 Bz
International fieater Co. (Utica,
N. Y.)  pt  32 82

STEEL BOILERS

In hot rvatcr and stcam systems, stecl boilers rre prcferible to
cast ;ron boilcrs. 'I'hcy 

rcryoDtl Drore qrickly rvith any fucl.
With o i l  they are rr rore ef f ic ient  and safcr .  In snrat l  s izcs
thc;r  jn i t ia l  cost  is  s l i8ht ly  h igher than that  of  equivolcnt  cast
i ron boi lers;  in large s izes,  lower.  pt  3z
ritzsihbon, noilcr Co. (570
Seventh Avc., New York City)
pr  J2
Johnstor Bfos., Inc. (Fcffys.
burs ,  i l i cL )  p t  32  a l

Kesanec Bo;lcr Corp. (K&
wanee, Ill.) !t 32 rtt
Andican Rrdiltor Co. (40 w.
40  St . ,  New York  C i ty )  r r  52

L2
Ttlcrno Serdcc Boil.r (Tlermo
Setu ice ,  Inc . ,  t0 r  P . rk  Ave. ,
New York  C i ly )  l ) t  32  A3

F

Hcssie-Sirptcx Co. (Jolict, Ill.)
Itt 32 Dl
P.cific Steel Boiler Corp. (First
Nrrioral Itank lllds., Det.oit,
I l i ch . )  ! t  32  B l
Triilc Dutt' Boiler (Bass loun-
dry & ll.chhe Co., For!
Waync,  I rd . )  ! t  32  Bs

IvIECHI NICA L COAL STOKERS
l\fechanical stokcrs lor burning the smallcr sizcs of coal at
high eficicncy havc brcn placed on the Drarket for usc nr
domest ic hcat ing plants.  The lvo main sel l ing points for
such stokcrs rverc:  ( r )  the saving rvhich might  bc nr i rdc
t l ) rough thc usc of  snral lcr  (and fonner ly chcapcr)  coal ;  (z)
the saving of rnanr.:al labor in frring. Thc saving irr co:rl
pricc c.rn no longcr bc token for granted, and irr {rct totil
cost-that is, invcstnlent plus operation-may wcll excecd
costs of other firing methods. pt 3z
Tle cost of a .stoker must be apportioned over its lile (not
over tcn ycars) ,  wi th thc intercst  on thc invcstrncnt  a( lde( | ,
and thc total rnust be less dnn the amount saved in fucl to
bc rvorth rvhile. l'or instancc, a stoker costing gaoo rvouitl
have to save nrore than $8o per year to effect any cconomv.
(Thc g8o consists of  54o amort izat ion,  gz.1 intcrcst  at  6/6,
ind 916 for  c lcctr ic i ty .  There nay also bc scrv icc rn( l  re-
pair  costs of  9ro to $25 per year.)  I f  suf ic icnt  tonnagc is  not
used, thc stokelrvill not represent an econornical investmcnt,
and cven wi th x large tonnage there wi l l  be no saviDg
through the rsc of a rncch:rnical stoker unless thc small sizcs
of coal arc purchasable at a pricc very much belorv that for
largcr sizes. Thcre has bccn an increas€ of about 8o/, in drc
cost of the smallcr sizcs of coal since thc arrival of thc stokcr
ind blower deviccs on tbe dorncstic market. pt 3z
fie mcnual labor is reduced as stokers are ad{ptable to
thermostatic control and require less frequent firing than do
hand-fired ftrnaccs. Mechanical troubles, howevcr, may be
grearcr. pr 32
Stokets rvith dr.:mping gratcs are preferable to those rvhich
require the rcmoval  of  ash in the forrn of  c l inker through the
f i rcdoors.  Asccrta in the ,n in inrurr  s ize o{  coal  thc stokcr wi l l
burn, and whcthcr it will burn ttrc cLcai:cst grade of coal you

Sce lasc 2 and tbe lrtro.lLctiof to Co8uxt/s'
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can buy in I'our locality, since the saving cnn only be mide
in the price of the coal. l'he loner the 6re beiow thc top
of the firebox, tbc greater tbe cliciency; hcnce, a pit is
usual ly  requircd.  Detorrn ine befor thnnd the anrount of  e lcc-
t r ic  current  the stokcr rv i l l  consume, as t l r is  rnay bc appru-
ciable. Sonre stokcr dcalers can lrake a fair estirnrte of thc
amount of  e)ectr ic i ty  thci r  s tokers consume, but  as r : r tes vary
in cornnuni t ics,  r lcr lc ls  of tcn usc factor !  ngures $bich rvcrr
taken from locnlitics rvhcre rntes r!ere much lowr:r. Fcrv
dcalcrs make fair cstiinltcs or takc the trouble to obt.rirr tlrerl
from experience lvith thcir orvn local installations, untcss
spcci f ical ly  requcstcd to obtain authent ic  data by proqrcct ivc
pulchascrs.  To rnrke such rcqucst  and to ins ist  orr  hrL\ , - ;n i j
t l )e ans\rcr  in tbc forrn of  n wl i t ten guirantoc of  m.rx i rnrnr

fo\vcr  rcqurrLnlents ls  ncccssiuy.  Pt  32

A c
I terme.l;are Not Recontnenlerl

EI.ctr;c-Fw,tdcc.ItaiL (Do'nelric
Stoker  (1o . ,  7  l )cy  Sr . ,  New
York City) l.o. anthrncite only.
pt 32
trIotorstobcr (1{.totstoiic C.r0.,
250 Park, \vc. ,  New ) 'ork Cny)
pt 32
II & H Stakn (Ilolcoin, &
l io l re I I lg.  Co. ,  1545 Var
BurcD, In dian.polis, IId.) r1 32

R'dd.It (Riddell Sroker Co.,
l.rcdcrick, Md.) l)t 32 Bg

Firr.rt,/ (lrirc-Kins Slokcr Co.,
44  S.  ( r ! ) i ro l  r \ vc . ,  Ind iaDafo l i s ,
hd . )  r )132 B2

Co\ t l  hs t i ,Mcr  (Co,nL , , . t ioneer ,
lnc . ,  Cos l i cn ,  Iud . )  r , t32  82

LT,.ICN ZINE-T EED BOILERS

l\{agazinc fccd boi lcrs ( for  e i thcr  steam or hot  satcr)  dc-
s igned for  bucknhert  co:r l  have the advantrge of  rcquir ing
less:r t tent ion than thc or<l inary hrnd-fced typc,  anr l  t  e lower
cost of fuel may ofisct the higber initial cost. Ascertrin tbe
cost of fuel bcfore purch:rsing. Savings rvill bc clos,:ly cqual
to the difierence in cost of frrcl, as magazine-feerl boilcrs rvill
consume approxi l r t i r tc ly  thc sarne quaDt i ty  as thc ordinrry
boi lcr .  Much chcrpcr than boi ler  ind stoker in 6rst  : rnd
sometirnes in opeinting costs, for .sz.,rall buildings. If pr.opcr
boi ler  is  a l rcady instal le<| ,  i t  is  chcepcr to iDstal l  s tohcr rs arr
auxi l iary thrn to purchrsc rud instr l l  ent i re new Drgazj I rc-
fccd boi lcr .  pt  32

Dctrait htiar (Detro;t Stoftcr
Co. ,  Det ro i t ,  M ich . )  l l i n r  no l
$cll lilting, hoisy. I)t 32
Iror Fir.ftd, (Iron Ii.eDlAn
I l f s .  Co. ,  fo r t land ,  Ore . )  ( ; rs
gcnelateLl ir N.n lolsing ciF
r i r . l  in to  f i rebox  in  t r [c  j !d re , l
to  be  too  sha l l .  Rcr ) laccD(r r
c.st for rarls ligh, sertjciri,r
rot thought satisfactolt. t)t l2

Spenc.r Heater Co. (Willianr$
port, Pa.) pt 32 r{l
luolby B.iler Co. (420 Lcxins.
ton, \ve-,  Nc\Y York CiU) t ) !  l2

Ncwrort Xo;lcr Co. (529 S.
Frankl in St . ,  Chicaso) r ) t32 , {2

An,$ion ni . l ia tor  Co_ (40 W.
40 sr . ,  Nrw Y.rk c i ry)  * ; ;

Iydl-I'l.I-aitr Co. (64r w' Lake
St., Chic.so) t,t 32 rj2

OIL BU IiN ING BOILERS

Arnple hcat ing sLrr- l tcc is  essent ia l  in an oi l -burning boi lc l -
at le:rst one squuc foot of hcatiug surface ro cach 14 sq ft
of  tota l  equivaient  c l i rcct  racl iat ion of  conDected 1oaC, Boi l -
crs designcd to burn coal opentc at a lower eficiency rvith
oi l .  pt  32
Costs of heat;ng Nith oil depend to a large extent upon thc
ef ic iency of  drc b,r ' lcr  ( i ts  abi t i t_v to absorb the maximurn
possible arnount of rhc hc,;rt rclc:rscd in burning the oil) and
rvith No. r furnacc oil at 9c pcr gal, the cost of hcat should
bc less than v i th (or l  nt  gr  r  l )cr  ton,  r -hcn the oi l -burning
boi ler  oDerr tes at  an cf i ic icncy oI  ovu 7g/s.  pt3z

Rcsearclr tot explanatiotr of tle listings
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ld.al ( meric.n Radiator Co.,
40 lV. 40 St., Ne$ York City)
Cast  i ron i  ro t rnd ;  shou ld  bc
4 sections o. ovcr when used
with rotary typc burner. pt 32

A I

Milk (LL 9, Sn;th Co., West-
6eld, Miss.) Oil burnins tyDe,
cast iroo. pt 12 Al

Johnston Bros., Inc. (Ferrys.
burs, Illch.) OB seri€€. Sieel;
veiri.al tules; cleadng dimcult.

/d.al Red rhsh (Aeerican
R.diator Co.) !t 32 Cl

,^r'drDrdt (rectangular type) pt 32

Pielce (.ectangular type) pt 32

Mo'1 i tu r  no  . t  (Mon i to r  B i -
Loop R.diator Co., Ladcaster,
Pa-) Steel, with copper coils;
diflicult to clean. c3

Cast iron boilers with short
haael for thc colrbustion gascs
and small hcatins surface are
not fitted for economicat open-
t ion  v i th  o i l .  p l32

p i  32

Bryan Stcam Corp. (P.ru, Ind.)
Copper tube boile!; dimcult to
cl@n. pt 32 82

O]L BURNERS

Propcr installrtion and scrvicing, both depcndcnt on the re-
liability and experience of the dealer, are particularly im-
portant lictors if comparatively satisf:rctory and economical
oDeration of an oit burner is to be assured. Dcaler and ser-
vice policics of .ou$e vary widely in diferent cities. Investi-
gate general and frnancial reliability of dcaler, number of
insta l lat ions in your v ic in i ty ,  k ind of  serv ice furnished and
annual cost oI such service, and availability and uniformity
of oil of grade required for the burner. Rcmember that any
period oI "free" servicc is not free but paid for by purchaser
in the original price of burncr. Dealers rvith three or four
years of succcssful opemtion with one nrake of burner can
usually be relicd upon to continue in business; ch:nges in
management and business policies have, however, in some
cases, becn disadvantageous to previous purch$crs. At thc
time of pr.:rchase, obtain thrce years' guarontecd service on
burner cvcn though at idditionrl cost. Stipulate in contract
that the purchaser is permittcd to buy certain major replace-
tncnt Darts at stated priccs, Service contract shor:ld include
the checking of all safety deviccs and ignition system, and ad-
justmcnt and cleaning of burner at regr'rlar and frequent in-
tervals, contractor to replace any parts of burnc! or heating
system rvhich may be damaged by "pufis" or cxplosions causcd
by failure of safety deviccs or by delaycd ignition. Boilcr
roorns nrust be rvcll ventilatcd cither by a permoncntly opened

'rvindorv 
directly to the outside or, if in the center of a br.rild-

ing, by positive gravity or forced ventilation. Serious ex-
plosions havc resulted through lack of suftcient and con-
tinuous air supply. pt 32

For somc burners, standard replacement parts can be put-
chased at prices well bclow thosc for pnrts made especially
by manufrcture$ of rvidely advertised burne$ for their olvn
products. lnvcstigate uhethcr burner lou intcnd to purchase
can bc serviced lvith such parts, and whether dealer rvitlt
rvhom you are establishing relations can scll you such parts.
p t  3 2

Do not buy burners which have not been apllroved for srfety
by the National Board of Fire Underwritcrs rDd do not bcar
the Undcrivriters' Laboratorics label. In the case of oil
burners, particularly, improper installation increases firc
hrzarr l  considnnblv.  Propcr chimneys rnd f lues are especia l ly
lmporhnt  rn th ls respect .  pt  12 t  cr  32

In comparing cost of oil heating with other fuels consjder
the following which must bc added to the cost of fuel con-
sumed annr:a l lv :

Depreciation (avcrage life not over ro yearsi
m a y b c  m u c h  l e s s )  . . . . .  . . . .  r o %

Intercst  on investment . .  .  .  . .  .  . .  6%
Cost oI ignition (gas or electricity) and mo-

t o r  . . .  - . . .  .  - . . . . . . . $ 2 5  P e r  s e r s o n
S e r v i c e  C h a r g e s  . . . . . . $ r j - $ r s  p e r  s e a s o n  p t  3 2

l4
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For comparison of fuel costs stc col. 6.

Consumcrs planning to rcly upon oil as a fucl should bear in
mind thc {act that prescnt priccs for oil arc in some cases
below cost oI production, rnd that highcr priccs arc likely to
prcvail in thc future. pt 32

Cost of opcrrtion rvill dcpcnd rs much upon the eftciency
of the heating system and boilcr or furnace as upon the efi-
ciency of the burner. Burners for installation in prescnt
boilers shouLl have a flamc of the same Sencral shrpe as th:!t
of thc firepot of the boiler in which thcy are installed: rotuy
ccntrifugal type for round or square boile$ rnd gun tyPc
for longitudinal boi lcrs; ho*evcr, with Proper adjustmcnt
some burncrs mry be f i t tcd to lny shlpc 6repot. pt 3r
Expe.ierce sith rotary centtifrgal btrrners has indicated that thev
are best suited Ioi use in tonnd or square boil€rs, Drcferiblv round,
as th.y .ttly tbe heat to the base of the satc. leg of the boilet
(bottom of water section dircctly above ssbpit section) and a sreat
deal of heat is transmitted by conduction throush rhe metal sides
o{ the boilq. Some of the hent is aDplied by convection (the bot

sases passins dlroush the upDe. lassag€s of the boil$). Less beat
is alplied through radiation fron this type of burner, as 'nanv
makes burn Nith a bhish name. Tlte sun t}.l)e (pressur€ or €chan_
icauy atontizins), o! the oihcr hatrd, causes an intcnse oranse sus_
peod€d or difiused fiane. Thc rotary ttPe does trot work as efr'
ciedtly under heavy load as l[c sutr type and is not rccomftend..l
fo. loads requirins over 4 aallons of oil rer hour, althotrgh mantr-
{acturcrs claim it to hate worked at highe! loads. Eaen the verv
bish speed tyfes do not do a vcry sood job of treakins up oil
heavier than No. I (38-40' Bauna) ahd altlough sotue (nofublv
,.18C) are reDresented to burn No. 2 oil, many owners so to tne
No. 1 (abolt 20 to 25% norc rJe. sal in cost) after the first season.
The usual dealc. statemelt is "of course these burncrs are desislcd
Ior ,  and * i l t  burn  No.2  o ;1 ,  bu t  the  l i sh te r  o i l  i s  be l te r  and
cleaner." This is the sane tactic as is used with cars desisned to
require prcmjum sasoline. pi 32

Positive electrical isnitjon tas not been peifect.d for rotary type
burnFrs .  Srs rk  type  ien i l ion  on  su t r  l i l e  burncrs  i s  'nore  sa t is_
factory, pt 32

tvhere quiet operation is a prime reqlisite the rotary type burners
Nill be Iourd satisfactory. In isolated loc.tiors, and wlrere tle
elecftic po$e. is apt to fail for periods of norc than an hour or
ino, tbis tyrc of blrner is not dcsirable, 3 it is difficult to build
a wood or co.l 6re on toD of it without harmins the butner and
suficiert draft can hardly be obtained without breakins up and
redoving the refractory botton of the conbrstion chamber. These
$urners do not haae a nechanical air srpply; lhcy dct'end olly tpon
the stack dr.ft vlich should bc conttolled by a balaDcing device to
hailrlatn even combustion. Dt 32

Tbe mechaniol atoflizirs gun t}T)e has a cuD nozzle relolvins in
sucb a way as to break the oil into a sprat. Oil rudp and nozzle
a.e dircctly operited frod th€ s. e Doto. at lery hish speed. This
tyle of buft$ is extensively used {o. industrial pur0oses and in
marine boilers. U. S. Navy destroyers are equi|r)ed $ith this type.
In snall unit! it is usnally fto.e spensive thar othd tyfes. rt 32

Pressure atomizids sun fypes lse oil at higl Dressurcs through a
stuall o'i6ce {ith resulated sunply of air delivercd arourd oil by a .N
I.n nozzle. pt 32 |

Gun trDe oil burners direct thc flame jnto a brick conlhustion charb€r
\'lich is built in the ashDit section of tbc boiler; arc not dependcnr
lpon stack for draft except to ca.ry otr products of combustion
Eoth sun tyr,cs rse !e.vie. oils and atomize iirse vcry cficiently.
As  i rs ta l la l ions  are  ou ts ide  the  bo i le r  a f l  emcrscncy  6re ,  in  case o f
faillre of the burner, nay bc nade with solid fuels \titfiout tujury
to tte burncr, Oil burners ttetrselves are casily rc oved and slten
so rcnoved, srates bay be rcirstallcd by rcnovins rwo courses of
fire brick pt 32

Do not install oil burncrs in cast iron warm air furnaces,
particularly if fans are used in forcing air through the hert-
rD8 sy$em. pr 32
Do not bcl icve srlcs rr lk arguing thrt oi l  burncrs lut rn en,l
to al l  h.rt ing troubles (rnarry burncrs incrc;rse rhem grcetly);
or that remote roomsr noi! dilicult to heat, will bc more com-
fortablei or thrt thc burner crn be instr l lc, l  and forgotten.
Such expcctat ions are ncvcr rcr l ized. pt 3z
Avoid (for house heating usc) oil burners using steam, com-
pressed air, or hot plates {or atornizing oil. The first two are
apt to be ineficient aud noisy and thc last will clog {rom

,f

f
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soot unless uscd with uniform light distillatcs or keroscnc;
furthcr, they rcquirc a vcry tight flue rnd carcfully balanced
draf t .  pt  3z
AII burncrs make some noisei thjs can be reduced by propcr
insulat ion.  I t  is  not  suf ic ient  mclely to set  the burner on a
cork or felt brsc; it must be cntirely isolatcd from dircct
rigjd contact rvith boiler or pilring of hcating systern, as
th!sc,  \ 'hcn touching the bLrrner nrechanisrr ,  wi l l  t ransrni t
sound througbout thc entirc systein. g 30
Dircct  current  motor and l lny type of  burner using c lcctr ical
igni t ion rv i l l  cause noisy inter{crence \ \ i rh rndior  the l r t ter
dilliculty being one rvhich occurc only at rhe moment of
igni t ion.  pt  j2

? Irsist on a protective clausc in sales contract guarantceing
ag:rinst ol,jectionablc noise and ratlio interfcrencc, and pro-
v id ing for  renroval  of  burner,  rc instal lat ion of  o ld equip-
Dcnt,  rcfund to purchaser of  paymcnt a l rcady made, and
purchascr's relerse fronr all lurther 6nrncial obligation slrould
instrllation not bc srtisfactory: purchascr or his rcprescntative
to bc solc juclge of s:rtisfactory pcrformance. g 3o
None of the oil burners at present on tl)c market can be con-
sirlercd rvholly satisf:rctory. Tilcy must rathcr be regardcd
as still in an cxpcrirnental stage. (pt 3z) CR has, horvevcr,
listcd thc {ollorving nrakes on the basis of rvhat the markcr
offr:rs-not wblt an ideal market rvould supply-judging on
probablc mechanical and design cfiiciency and on installation

Baudrd (Lrth\r fi. Ballnrd,
Inc . ,  515 ConD,orwe. l th  . \ ve . ,
Bos ton)  l l cchan icn l  d6 f t ,  p rc$
sr rc  a ton iz ing ,  3  yer rs '  g !a r -
anice and service. No. 2 oil.
! t  12  ar

ttn;ted Stat.r (T-.ssen & Eisscll,
loc . ,  252 - \sy lud  St . ,  I ta r t fo i l ,
Conn.) Rotary ccntrifusal atonr
r2'ng, 4 ycar g{araotee; scr-
vicc perio(l optional with dealers.
No.  2  o i l ,  p t32  A l

Sil.tt Attomdtic (Tinken-De-
t .o i t  Co. ,  100 Chrk  : \ !e . ,  l )e .
t ro i t ,  I1 ich . )  Rorary  cent r i fus r l
atodrizing. One year gulr.rtcc,
onc  yeu scra icc .  No.  I  o i l .
P t  32  Ar

E l ! . r rd l  ( I lec i ro l ,  Inc . ,  170
Dorcas St., St. Louis, llo.) l{c-
ch .n ica l  d ra f t ,  p ressure  i tomiz -
ing, Onc year sufiantee: ser.
vicc period optional wirh dealers.
No.  2  o i l .  r , t32   !

. ro l ra ror  (S .  T .  Johoson Co. ,  940
- \ r  l ins ton  - {ve . ,  Oak land,  ( : . l i l . )
I l cchar ica l  d ra f t ,  mcchan ica l
atotr'izing, One year guarartce.
No. 2 oil and heavier. pt 32

A2

Pctro Nloder LD (Pctrolcrnl
I {c . t  and l 'oNer  Co. ,  Sr i 'n fo rd ,
Conn. )  I l cchan ica l  d ra f t ,  h . -
.hiD'cal atoftizi!1s. One y.rr
guarariec, onc tear servrce,
No. 2 oil. !t 32 ,tj:

Ft.libte Ftame (Gilbert & Brr-
ker  Mtg-  Co. ,  Sp i iDs6ek l ,  l , Iass . )
I lechan ica l  d ra t ! ,  J , ressu .c  a ronr .
izirg. No. 2 oil. pt 32 ,t2

lv,tdl l{odel G (Pctrolcum Tteat
& trnvc co.) Ilcchanical draft,
rrcssure atonizing. No. 2 oil.

l 8 C ( A u t o t u a t i c B u r . e .
Corll-, 1823 Crri{;ll -{ve., Chi-
cago) llota.y centrifu3?l .tom-
izin& Nos. 1 & 2 oil. !t 32

B1

1F

?

Btry no oil bnrners sold leady
for  ru rch .ser 's  ins rau . t iod .  Suc .
cessful oil burD.r installation re-
qri.es Drevio!s strdy of tl,c
nar t i c ! la r  heat ine  p tob lem and
€xisliqg equipment, pt 32

Kl.ei Hcet (Winslow Boile. &
Itns. Co., Cticaso) Senicing
not considered adequate. pt 30,
32
.Volo, Model L (Petroleum H€lt
& l'ower Co.) l'}oL typc. pt32

Oitanrric. Paot service atrd in,
sl.ll.tions fro dealers in sohc
localities. Many €xFlosions duc
to d.lay.d ignition on old mod-
els. Sal(s ethics and method6
unfavorably lcpotted. nt 32

ffdld;'!'. (rlardidg. Bros-, Inc.,
Chicaso) lixceUcnt b{rne. but
.onr0licatcd. Scrvice dificult to
obt.in in sohe s.ctions. Inrgc
turnoaer iI de.lers. pt 32

Co4r Systen (Cary I'Ifs. Co.,
\\'.uFc., \Yis-) Hot .ir fur
n tces .  I t  i s  c la ined th . t  r l , i s
sys lcm,  inc lud i  j  t { l ) c  €codo '
n izer ,  w i l l  he . t ,  hurn id i fy ,  vcn-
tilatc, atrd cool. pt 32

pt 32

S.c pase 2 and t\e lnttadtctio'L ta Co"tv"tcls'
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Irrlidl'?4t (Cleveland Steel
Producls C.rD., 7306 lladison
Ave., Clev.land, Ohio) ltotary
centrilugal atomiziDs. No. I oil.
pt 32 Br

Quict ltt6! (M^y Oil ltr.ner
Corp., 3500 E. Lliddle St., Ii.lti-
motc, IId.) Ncchanical draft,
pressure atomizina. No. 2 oil.
pt 32 82

M.Il"auc (Mclhaine Brrrer
Corp , ,6  N.  t r { i ch is ln  Ave. ,  Ch i -
cago) Has flame which auto-
D,tlically adjusLs to varylng
heanloads-a hishly desirablc
featfte; brt judaed mechanical
Iy too conrplicated and cunber-
some to be cfrciert. pt 32 lr3

OIL BURNER AND BOILER COMBIN.4TIONS

Combinations of complete boilers and oil burners have bccn
placed on the markct during r93r, Such units arc usuir l ly
{ar morc eflicicrt thu thc al,eruge ;nstallatialt oJ ail bunet
combine,l +citlr a coal, fred tyte /teat;ng ,oilrl but rre nrore
expensive and are dificult to clcan. They are wcll ryorth
.onsider;ng in conncction rvith r nelv housc if oil brrrncr
is desircd but in evcnt of fai lure of oi l  burncl or electr ici ty,
xnother fuel such as g'ood or corl crnnot be uscd. OiI
burner servicc on this type unit should include frequent
clcaning of boi lcr tubcs or coi ls. pt 3z

Prr ro   u toDat ic  Bo i le r  (Pet ro -
leun il€at & PoFd Co., Srrnl
ford, Conf,.) pt 3? 83

Br rd ,  (T1 'y .n  S te . rn  Corp . ,
Peru, Ind.) pt 32 Br

Refelerl.et
'f/te 

Domestic oi|, Burner*U. S. Del,t. ol Agric. Circ. ao5,
by Arthur I I .  Senner,  roc f rom Supt.  of  Docs.  :9 pp, ,  i l lus.
Washington:  U,  S.  Dept.  of  Agr ic. ,  r93o.

Lkt aJ Inlperte.l Gas, Oil, and Miscellaleo t Apll)ances, by
t l r rderwr i ters '  Labor l tor ies.  Frcc.  r3:  pp.  Nov York:
National Boa'd of !'ire Undenvriters, r93r. Supplerlcrrt
f rce.  38 pp.  r  93: .

CAS FIRED BOILERS

Hcating boilers designcd for use with nrtural or manuficturcd
grs are bui l t  to operxte for  both hot  rate l  nn( l  s tearn hcat ing
systcms. In compalison with the cost of otlcr fucls, heating
with gas may be consnlered a luxury, tnlcss nrtlrral gas con-
ta in ing r , roo or  nrore heat  uni ts (Btu)  per cu f t  is  avr i lable
at  f rom 5oc to 6oc per r ,ooo cu f t i  or  rnuufactured gas
contain ing j io to 60r l  heat  uni ts (Btu)  pcr  cu f t  is  avai lable
at  f lom 3oc to j jc  per 1,ooo cu f t .  pt  12

On gas boilers look for thc labcl of thc National Board of
Firc Under*'ritcrs antl of thc Amcrican Gas,{ssociation, rvhich
are assurance that thc boiler has met widr the safety require-
Dents of these organizations, butJ no rnatter what the salcs
talk says, are rot to be intelpreted as a mark of quality or
economy in operation. pt 32'

ln many localities a vigorous campaign is bcing conductcd
by gas companies to promote the use of gas as r housc-
heating fuel, and gas buming boilcrs are oficrcd at attractivs
tcrms. Prospective purchascrs of gas-fircd boilers, cspccially
rvhen dealing rvith local gas companies, shoultl requcst writ-
ten and responsibly signed estirnates of fucl consumption
bascd on a mild season, an avcr.rge
se:lson. These can be readily cornputcd and sr]pplied by thc
company from tempenture data {rom thc U. S. Weather
Bureau ovcr thc past jo ycars. Tempcraturc changes :rrc
dificult to predict, hence avcragcs for three t)pes of scasons
Rctear.h tot explanation of the listinss
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over a so-yer! period aie neccssary for fair accuracy. In
cstimating, the hcating season should be consioererl to cover
the months of October to May inclusive and in some scctions
an even longer period. Pr.:rchases of gas.heating equipnrcnt
based on costs for mild seasons, and heating budgcts bascd
on such estimates, may result, during a severe season, in a
very burdensome heating cost without the possibility of going
on a more economical basis by returning to a cheaper fucl.
Gas companies naturally cut ofi the fuel supply if bills are
not promptly paid. Estimates of probable gas consumption
should not be acccpted $'ithout written, legally tight assur-
ance that all gas consumed above the €stimated amouDt will
bc furnished without cost to the consumer, and rvith the
further provision that, in the evcnt of one seasonts operation
and failure to mect the guaranteed cstimate, the gas boihr
will be removed, the old equipment rcstored and rll paytncnts
Ior gas boiler rvill be refundcd, at thc optior o{ the pur-
chaser. An accurate thermostat, prcfcrably a clock thclrrro-
stat which will lower temperatures at night, should bc uscd
with gas-6red bo;lers to insurc cconorny. Do not c:rrry
temperatures of over 70" F during the day or lower than
60o F at nieht for ereatest economv. To mcintain :r tel l l -
perature of l5'  F, Tuel consumpti;n wil l  be increascd r5
to 2o7o. pt 32
Gas piping systems in many cities have been iostalled without
thought of future dcmands caused by house heating, and prcs-
ent mains are ibadequate to supply sufficieDt gas in very cold
wcather unless eithet rheir size or the pressure at which thc
gas is delivered to the appliance is incrcased. Increasing gas
pressurcs is, for thc gas company, a proft-making means of
delivering: qlore gas, but means a great loJJ to the consumer
unless bis other appliances, such as gas stoves and water
hcaters, ale adjustcd for the higher pressure. The hcating
1alue, or number of hcat units pcr cu ft of gas, and the
pressure at which it shall be delivcred to the consumer arc
regulated by law in many cities, such law being administcrcd
by the public utilities commission or similarly designatcd
bnnch of state or municipal governmcnt, whose function it
is to see that set standirds o{ quality and pressure are con-
stantly maintained. All causes for complaints, not adjusted
by the gas company, arising through high or low pressurcs
or poor quality should be referrcd to such commission, tltc
gas company bcing adviscd of your intcntion to do so. If
several taxpayers do it, results may bc looked for in thc
fcw cases where the commiss;ons are not futile and incficctivc
bodies. In gcneral, public utilitics dislike having cascs
brought to the coftmission for adjudication. pt 3z
Gas appliances are much more safely bought of a local
gas company than of departmcnt and hardware storcs or
mail orde! houscs. The latter norv sell a few appliances ap-
proved by Underwritero and A. G. A. pt 32
Local service is essential, as gas boilers do need attention and
parts of control mechanisms occasionally fail. Boilers shoull
bc thoroughly cleincd once a. year. Gas companies frequcntly
perform all necessary serv;ce free of cost and are availablc
upon call day or night for service work. The cost of servicc,
when charged for, should be considercd in purchasing. pt 3z
'(Manv oersons sufie! discomfort and ill-health in the folm
of lasiitude, languor, headache, and nausca without suspcct-
ing thc carse to bc carbon monoxide arising from thc im-
proper functioning or improper use of their gas appliances.
Much of this could be avoided if every year before cold
weather arrived a competent gas man were engaged to inspect
the appliaDces, make necessary repairs, clean dilt and lint
that has accumulated in the burners during the ycar, and
adjust the burners so that good combustiol is attained." u 2g

Boilers listed ale complete induding burners and all neces-
sary and tequired safety, gas tegulating, aod temPeraturc
contlols.

Iuenneiiau NotRecommeqded

Mueucr (L. J. Muellcr Furnacc
C o . , 3 3 9  S . 2  S t . ,  M i l w r u k c c ,
w is . )  p t  32  Ar

B.Liltc (R.Lit1c Boiler Co., D.
131 S!. & 1'aft Av€., Clelel.nd,
Oh io)  p t  32  A l

AdoDr (Bastian-lforley Co.,
300 Truc cll AYe., La Porte,
Ind.) Sold thiougb Crane Co.
branchcs. !t 32 ^l

Brrda, (Bryant Heater & Mfg.
Co. ,  17825 St .  C la i r  Ave. ,  C levc .
land,  O l ' io )  r t  32  L2

IIool (Ilook lJeater Co., ?ilts-
bursh ,  Pa. )  p l32  Ae

Id.d, (Amcricid lixd;ator Co.,
40  W.40 St . ,  New York  C i ty ) (

B I

Brlan (Lrynn Steam Corp.,
Perr, I0d.) Co!!e! tulc boil.f.
pt 32 B3

C O N V E RS I O N G,4S BUR]r']'RS
Conversion gas burners, to be used in connection rvith
heating boilers and furnaccs designed for coal, are not elii-
cient; rvhen cquipped rvith ncccsary safety and temperature
controls they are expensivc. Look for labcl of American
Gas Association and possibly also that of National Board of
Fire Undcrwriters as asquiancc of salety in dcsign of appli-
ance but not as any sort of guarantee of cficicncy or lorv
operating cost. Bafies installed in flue passages of some
coal-typc hcating boilcrs have increased eficiency to a slight
degrce, but blocking lluc passages is a potential sourcc of
danger and in somc cases may cause combustion gascs to lcak
into bascment. Burners rvith mcchanical air*upply and mix-
ing dcviccs are complicatcrl and require servicing. Sorne
burncrs have an electric blowcr which consurncs clectricity;
th is cost  rnust  be added to thc fuel  b i l l .  Lr  the lo lg run,
complete boiler and burncr cornbinations arc lcss expensivc,
duc to decrcased instalhtion and operating costs. (See Gar
Fired Boilers, col. z6) pt 3z

FURNACE BLOWERS
Small blowcrs may bc atlvantrgeously employcd in hand-
6rcd furnaccs in place of cxpcnsivc mechanicrl stokcr insral-
lations. In aridition to burning smaller and chcaper gr.rJes
of coal, thcy ofier the advantage of thcrmostatic control, and
though the 6ring periods are shorter, the initial cost and ratc
of dcprccirtion are only about ls as much as for a stokcr.
Thc prefcrred qpe of small blo,ver has a danrper {or con-
trol of air supply. tr{orc elaborate blowcrs with necessarlr
cquipmcnt may be too high in price {or advantages gained.

P t  3 2
Blowers should not bc used in hot air furnaces unless sucb
furneccs are absolutely gas tight, Only a steel furnace rvill
bc gas tightr cast iron {urnaces are madc in scctions n'hich
opcn up at the joints through expansion and contmction oI
tlre mctrl) as ii is hcatccl and cooled. Therc is a very grxvc
dangcr of lcak:rge of carbon monoxide, uhich might be ag-
g.rvatcd by a dcvice such as a blower, in building up a slight
over-prcssurc in the frc box rvhich would forcc the gas into
thc cjrcuhting air spacc of thc casing. Therc is cvcn grcater
dangcr in the use of a {urnacc blorver in conncction rvith a
system whcre a fan is uscd for forced circulatioo of the air.

rI

,)x

i r t  j 2

Am$ic.n Bloecr Corp. (6001
Russcll St., Dehoit, Mich.) pt 32

clarase I.n Co. (Ka1a!!azoo,
Mich . )  p t  32

IhlTalo l:orcc Co. (465 nroad-
Bay,  3u f ia lo ,  N .  Y . )  p t32

l!. L Sturtevant Co., Inc. (16
DaDxiD St., Hyde Park, Boston)
pt 32

\l
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BOILER COMPOUNDS

Most of the commercial boiler cornpounds are useful, but
none of them can be used successfirlly rvithout a knolvledge
of th€ comDosition of the loc:rl watcr. and all ire much more
cxpensive than non-proprictary chemicals. Consult local
rvater supply authorities Ior gencral itdvice or specific recom-
mendations, and ask for more dctailed technical f,dvice from
U. S.  Bureau of  Standrrds.  (cr  3.)  r f  you insist  on a prop-
rictary mcthod or {ornrula for lrter treatment, consult only
such mrnufacturcls of boiler cornpounds as maintain rvater
cxrmiration scrvices and employ qualified chemists to ex-
omine thc watcr and Drescribe trcatment. Thcre is no uni-
vrrsal compound rvhich can bc used rvith entire succcss rvith-
out an accurate apportionment of the compound to the scrlc-
forming rnatcrial in the water. g 28

U. S. Navy Speci6catiods for
one grade of loiler conpound
call for the folloNing cosstitu.

Sodium carbonate, anhy-
< 1 r o e s  . . . . . . . . . , . . . . . . . . 7 6 8 0

T. isod iuo  phosphte  . . . . . .10%
S t . r c h  . . . . . . . . . . . . . , . . , . .  l %
In addilion s!fficicnt dry extiact
of hemlock, oak, or chest',trt
I).rk to yield 2% of tannic acid.
Iten.inder to bc water, and
only such itnpurilies as are con'
nmn to thc iflgredicnts, I{atc-
rirls to be fiDely rowde.ed and
in t imate ly  mixcd .  g  30

\Yash;ns soda. u 30

Sodium silicate and boiler .on-
po!n(]s dcpendins for thcir
eficctivcness on sodirm silicate.
Dt 32

Mostt Eaer Clean lloiler Proc-
ess (North Aherican lribre
]'rodlcts Co., Cleveladd, Obio)
c r  32

T h. /"1 olcal I aids (Contincntal -As'
hcs los  & Retn i rs  Co. ,  Ndv  York
( : i \ ' )  r i l  s  32

Retercnce
'fhe Tleahtltt of Water for Bailer Uv-Lettet Circular
254. Free. 18 pp. Washington: U, S. Bu. Stan., r9r8.

TEMPERATURE CONTROLS
Temperature controls are necessarv for e.onomic:rl olcrating
of  hcat ing systcrns using gas or  o i l  fuc l .  \  / j th coal  or  othcr
sol id fuel  dey alc desjrable for  cor l for t  and convcniencc,  but
hardly justifiable economically unlcss largc quantitics of {uel
a.c uscd.  A s inglc thermostat  opcr l t ing di rect ly  upon an oi l
or  g is burner is  not  sat is f rctory for .uni form tempcrature con-
tro l  unless the rooms in thc buik l ing are compact ly: r r ranged
and the location of thc thermost.rt is such as to reprcsent ac-
corately the temperature of thc rcst of thc structurc. For
hrgc houscs with many exposurcs, or splca<l out in
sevcrrl wiDgs, scvcral thermostats arc lequ;rcd, opcrxting fo!
scpamte zones, as one location mry bc aficcted by hcat of thc
sln dur ing part  of  day whi lc  anothcr s ide o{  thc l ;u i ld ing
is in thc sharle or coolcd by u'ind. To compensrte for grcatcr
cxposure than thrt applying to a singlc thermostat in a given
Iocation, the only possibillty is to carry higher tempeotures
throuShout the building, thus causing rvaste o{ heat cnd dis-
comfort in some palts. pt 32

Soot Renavsr Jor Eoilct Pttssrs

linrbo l{lecn (StatTord Chco.
i.rl Co., Atul1crst, Mrss.) rts 3,

Il't:lt./s' Catbon Scalc Rcn,.vcr
(U ' :L l r ( fs  Srec ia l ty  I I f s .  Co. ,
( , l s i  l )e ln la r  nhd. ,  S t .  Lou is ,
Mo. )  c r  32

Jlfrf.aid (Aftdican Ridiitor
Co. ,  Nerv  York  C i ty )  I l i sh  vo l r -
ai,le tyt)e; not regardcd a accu_

G.acrut Electic (General Elec-
t t i c  Co- ,  Schenectady ,  N.  Y . )
Itigh voltage type. pt 32 A1

Lt i'i e ot o lis -H on. ! nr cl | (Minne
at,olis-Ho!eyiveU ltcsulato. Co.,
2709 l.o!rt! Avc., IIin.eapolis,
Minn.) Witb clock $50 dtra;
lorv voltage type. pt32 Al

See rrs. 2 ind the lrtrolxctiolt to Co@tu.rs'
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S!llhon R.sith.ra (rulton Syl-
r ,hon Co- ,  Knoxv i l le ,  T .nn . )
-\Iech.nical. pt 31 Al

BarLer-Colftan Co. (229 Loohis
St., Rockford, Ill.) Elcctric.
p t  32  A2

lohnson Serv;ce Co. (507 E.
I l i c l t i san ,  Mi lv .uk€e,  Wis - )
l 'mumi t i c .  p t  31  As

N.rional Rcsulato. Co. (2323 N.
Iinox ,\re-, Chi.ago) Pneu-
m.tic, pt 30 Ag

Tranc Co., (La Crosse, Wis )
pt 32 82

Itdftrtrr, (Sterlin8i Iingine.r-
ins Co.,  3738 N Hol totr  St ,
Milwrukee, Wis.) Pt 32 a3

DAMPER REGULATOR9
Atrt.r,atic damper lesulalors
lvlirlr oren cteck drafts, and
aslrit daflpeis to maintain a
cert.rn teoperature or lliessrre
al the boiler, ate resularly fur'
nished \!ith coal hurnine boileis,
and tleir use will FateriauY aid
oper.tion and help etlcient coh-
t,ustion if they are propcrly in-
Ftallcd. Inexpensive clock at-
t.chments nay be adapted to
srch icgulatole to oten or close
damD€rc at a predete.mined
ho!r. pt 3l

ELECTRIC RADIATORS AND HEATERS

F, lccrr ic  h"r t ing w;th prescnt  prcvr i l ing rates is  an cxpensive
luxury. For occasional small space hcatingr bathrooms, etc.,
and in very mild climates, it mcy be ustd. The conv€ction
ttpc hcatei (similar to a hot waier ndiator in princiPlc) is
rrrore elTective and less expensive in opcration than the ndiant
t-r'pe hcater. Some of the convectioo typc electric heaters im-
pxrt heat to the air by means of extcnded surface (finncd)
mctrl elements which are directly hcated to tcmpcntur€s
bclow the boi l ing point  of  water i  others employ a high-
boiling-point liquid in an extended surface type finoed tube
radiitor, the liquid being heated by an immersion q?e elec-
tric heater inserted in the ladiator. pt 32

Irrterrne,liate NotRecornrr2nd.eA

Elcctrically operated thcrmostntic
(tem!'erature - actuated) danper-
operating m€chatisms do not as
a rule give sulficiently accurate
tenrl)crature cootrol or sive
€noush fuel to jrstify their cost.
Thcy nsually cost over 960 in-
staucd, without clock d€vice.
Pr 32

Loneert ,on t  ) le

Aulanat;c a1li indivirhal rcon conlrolt on /aAiatut sdh)et
: r rc L.1on. l  thc mc' lns oI  thc : lverxgc consumer '  rcquir inR
cxtcnsive service and being expensive to operate. For Iarge
t$o-pipe steam and vapo! systems individual radiato! tem-

l)cr:rture control vrlves are economical from an operating
st : rndpoint ,  but  6rst  cost  ( rbout  $rS-$zo per radiator)  is
prohibitive except in very large br.rildings, When controls are
to bc used, electric controls are usuxlly the most satjsfmtory
type for dwellings, the low voltage syste'n usually being more
accurate than thct operating at high voltnge directly ofi the
l ight ing c i rcui t .  pt  3z
,rfrd!r,at (trIinnearclis.Honey-
wcl l  Re8r lato.  Co.,2709 Fourtb
 ve., S., r{inneapolis, lfinn.)
p l 3 2  A a
R.sirrafl (Iutton Sylphon Co.,
Knoxvill., Tenn.) pt 32 At

c} | . t to  E tec t f tc  nca tc t  (Lnerva
l l c . t ,  Inc . ,56  D. r l  S t . ,  Newark ,
N.  l . )  $55 to  $95 w i th  the tmo-
ctatic cont.ol. atailal)lc in sizcs
e(ttrivalent to 9 to 32 5q ft steam
r.dialion. pt 32

Dr.t (Duct Electricil Heater
Cor r . ,  l l 4  L iber iy  S t . ,  New
York  C i ty )  $75.50  w i th  the .do-
static conholr e.luivalent to 36
sq ft stcam radiation. Pt32

Ilts(ar tot cxflxnilion of the listings
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Cr:r Glot (W€stirslous€ Elec-
tdc & I'Ifs. Co., lt. Pittsbursh,
Pa.) pt 30
tlot?oi't (Edison ceneral Llec
t r i c  Ar r l iaDce Co. ,  5600 W.'.laylo. 

St., Cbic.g!) pt 29
U ^ iac"sa l  R . f lec l ion  I l ca te r
(I-and.rs, llrzry & Clark, N.w
Britain, Conn.) WeU built. Dt 30

c
Nat Reconmz*Le,!

Tvle
Don;nion R^tiant Il.ater (Do-
nr in io !  E lcc .  Mfg .  Co. ,  M i ine-
a fo l i s ,  I l i nn . )  I Iad  severa l  de-

Fatcetl T)lc
Th.r,nador llearer (]loGnan
SDec ia l ty  Co. ,  Wat r rbury ,
Conn. )  E lec t r i c  beat inc  un i r  and
fan; canrot be coonc.tcd to
ordinary hou6e ciicuit as larse
poNer is tequi.ed. pt 30

GAS ROOM HEATERS

Gas room heaters, radiant, and encloscd or con\?ction t-vpcs,
should be used only whcrc inflammablc vapors cre not
prcsent. On gas room heaters look for labcl of the
National Board of Fire Unilcnvritcrs for safcty. lIerterc
hwing enclosei burners are less likcly to caus€ the ignition
of draperies or clothing than those with open fames. Since
air for combustion of gas is tiken from the room and prod-
ucts of combustion are discharged into it from most gas
hcaters, a small room will become oppresively stufiy and
evcn dangerous to health or life in a short time, Properly
dcsigned 0r:e connectjons attached to fues installed in ac-
cordance sith the Underrvritels' Code reduce the possibility
of viriation of air, asphyxiation, and the formation, as may
occasionaliy occur, of explosive mittures within buildings,
especially in smill rooms. Gas heaters r*ithout flue colnec-
tion are a grcat sourcc of danger in rooms rvhere there are
small children. Gas heatcrs for use in garxg$ must b€
indirect, that is, must have separate air intake and vent con-
ncctions to a tightly enclosed combustion chamber so that no
open flanre comes in contict with or is exposed to the air in
the gange. Do not of course do any cleaning with gasoline
or naphtha in a room in which therc operatcs a gas radiator
or stove of any kind. pts z9 -1- pt 3z
Ecoaon;c (1. B. Slattery &
Xros . ,  Inc . ,  r71  Wal labout  S t . ,
Srook lyn ,  N.  Y . )  p29 A l .

Sltcr Rddiant (Wt.clirs Corru.
s . l ing  Co. ,  Whee l ing ,  W.  Va. )
p29 A-d

, r ia t l f t r t ,  E lec t r i .  Rad ian t
Ircrter ((icneral Gas Ligl,i Co.,
:l0l Watd St., KalaDrazoo,
IIi.h.) pt 30 a2

clo@ (lames n. clow & Sons
Co. ,  ?01 N.  Ta lnm Avc . ,  ch i '
cago) pt J0 a2

Supcrior Gas St.am Radiator
Co. (Ls Anseles, Crlif.)
pt 32 A,

Garage

Sr id r . i f c  ,F I .a ,? r  (Sc ien t inc
I Ien td  Co. ,  Iu i lders '  l l xch .
B ld&,  C lcve land,  Oh io)  Modc l
"I.." hdireci hcater with flue.
pt 32 AA2

AIR CONDITIONING SYSTEMS

The consumer shor:ld not be misled by the name "Air
Conditioning System" as applied to ccrtain assemblies of
eclu ipment consist ing of  a furnrce,  a fan,6l tcr ,  ancl  an evap-
orative type hurn;difier, since it is quite apparent thst such a
system is a forccd circulation warm (hot) air system rvith
an accessory hurnidifier. A true "air conditioning' system
rnay be rlefined as a sy6tem which qill dcvclol: and rnailtain

l 8
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the tehperxturer hr:midity, and cleanliness of air to suit a
given purpose, and, to accomplish tlis under v]rying rveather
conditions, the appxratDs must be capable of adding to and
removing tlrc moisturc content of the air as reqtircd. The
tcrm '{air coDditioning" has evitlcntly bftn eagcrly scized
upon by many manufacturers to give new stimulus to the snle
of warm air heati.g cquipment, much of rvhicb is not nerr',
either in design or principle of operation. pt 3z
Representations is to cooling and health bencfts of warm air
systenrs by manufacturers and dealers are mostly exaggefa-
tions and should be almost completely discounted by prospec-
tive purchasers, who should lather view such systcms as types
of heating systems competing in price rs'ith good hot r,rter
nnd stc:m srstoms. Dial" rs $ i th no previous expcr ience nvnn
i n  a n  a l l i c . l  f i d , l  a r e  p o . i n g  . s  " . x t " . r ' r , ' | )  : r r J  ' n  r  1 , r -  r ' t i r g
t h e r n s e l v c s  l o  t h c  ( o n r r r r r e r .  : r f r r r  n o  r n o r c  t r r i n i r r ;  r l ' . L n  r t  , t
most  a t r ip to thc nr l rkcr 's  f lc tory,  rnorc l ikely mainly to '

l r rvc impresser l  thern rhJn to hrvc t ruglr t  th"m anlrh ing.
Some manufacturers have been making and instal l ing forced
circulation warm air heating equipment for severul years and
have devcloped this to inclurlc air washcrs which, though
chiely used for adding hu'nidity (accurately maintained
humidjty depends on controls which are expcnsive), have bcen
built of suficient capacity to be used for cooling if naturally
o! artiicially cooled water is made available from sells or
a refrigerating plant, Cooling in connection rvith air sys-
tems through the use of n'ashe$ or pipe coils carrying cold
water or brine, or through direct expansion of refrigerantl is
not as yet rvithin the pricc range, either in 6rst cost or opera-
t ion,  of  the avcrage home o\1ner,  cxccpt  rvhcrc large <luan-
tities oI naturllly coltl rvatr:r as a cooling mediurn arc avail-
able at  lorv cost .  Dt  12
'1hF 

to i lorvrnF re.on,)ncn( lc i l  I isr inAs l } rc of  : rppir . tuc $ i i .h 
r ,

h a s  b . , : n  s u c c c s . i u l l y  u s r d .  ( o r n t l r r .  s y , t c r r *  s i l l  , u s r  I r o r n  , f
ro to r|/o more thrln vapo! heating systems vithout cooling
features. ot rz

Cli"idtor (L. G. Mueller 3ur'
n a c e  C o . ,  3 3 9  S . 2  S t , ,  M i l -
waukee, Wis.) Fo. lse $ith
s.e, coal- or oil-nred ftrrra.es.
Ca', $itl, addirioDal eqrijxnent,
be a&pted fo! cooling. pt 32 Ar

Dhldtar (Bryant Tleaier & Mfs.
Co. ,  17325 St .  C la i .  Ave. ,  C leve-
land,  Ohn, )  A i r  hca ted  ind i rec t -
ly by coil from steam boilers;
fired by any fuel. pi 32 Al

L I ' to thc l r jdk . r  (Car  r i  c  r -Ly le
Corn . ,  850 Fre l inchuys .n  - \vc , ,
N.wark, N. J.) Gas. or oil.frrcd
furnaces. pt 32 ^s

Halland Air Condit;onine Unir
(Holland r.urnace co., Houatrd,
IIich.) Advcrtisins aod hislt
pressure saled talk l.ad one to
heli.ve that this uni! jn a sibgle
size (adrertised at $235 rhs ir-
stallatiob costs) will cool and
conkol thc huoidily in any 6ize
spic€. ]'his unit will not cool
tbe holse or i.duce the b\did-
ity tnlcss cold water is surr,lied
to it (rater ddst !e colde. than
thc . le rase  c i ty  ! r t c r ) ,  and i t
seehs dorbtfrl whcther the snull
srray waslrcr uscd rvill handle
suliiciert w.tcr to do nuch cool.
ins. I{olland Co.'s re@n tnded
installation trses .i! froo base-
mcnt with rcturn ducts fron up-
I,cr rooms c()nnecting into base-
nent  (no t  connect idg  to  tn i t ) .
T l , i s  n ray  bo  a  s .n rcc  o f  lo ten-
tial (lingcr ir1 case of cnrbon
ftonoxide or szs lcak.gc from
warcr heatds or ftrrnacts lbile
thesc are in operation. Dt 32

,fl

HUMIDIF]ERS

?Ae cast ol alnost all. hrmidif.ers ;! eturbitant Ior t/'e lit ite.l
/c" t' obtai,it,l. I{anufacturers have added immensely to
pr;ccs to cover the cost of elaborate sales t.rlks on health and
to capitalize the compiuativc novclty of drcir palticular con-
trivanccs. Elcctrically opcrated, nrechanicall_v atourizing
humidifiers arc expensive and requirc frcqurnt illing. Most
of  them only hold two gal lons of  sater ,  rvhcrcas the avcrage
house requires f rom rz to r5 gals per day.  Automat ic hu-
n, j , l ;6. rs ot  rhc evr l 'orr t ive i1"pr : ,  r rs ing c 'st  i ron or  copp.r  

f
lThe d;.ect exrr.nsion systeh is danscrors, is .efrisc.ant ss in
.vent of a lcak will sprcad rL.oughout a btrilding.
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6nned typc scctions, and with or without fans, givc good
results, but are very expensive, particularly rvhen cquipped
with elaborate cabincts. They arc not us:rble or eilective
1vith hot watcr heating systems. Successful humidifying de-
pends to a large extcnt on the use of accurate automatic
controlsr otherwisc gross over-humidification may result in
sevcre'werthe!, and underlrumidi6cation in mild weather.
Moreor,.er, the controls must be adjusted from time to time
to compensate for weather changes. Do not install humidi-
fiers in or oear outsidc wallsl this will result in local con-
densatiotr on cold surface and cause streakine. Electric hu-
midiGcrs and orher types requir ing f rcquena mcnur l  6 l l ing
rvill probably 6nd their way into the attic or storeroom after
thci! Dovelty has 'worn of. pt 3z

f'he best conditions for comfor.t are obtained with a tempera-
turc of  cso F ar  a re,at ive humidi ty of  5o/6,  a l though even
Fith a competent humidifying system, this is not always ob-
tainable because of loss of moisture by condensation on uin-
dows and wal ls .  Lower humidi ty ( rc-rs%) requires over-
heat ing of  rooms ( to ?6-?8" F) for  comfort  ( in the sense
oI perception of temperature as right or suitable) equivalent
to that  g ivcn by the 68'  F,  5o16 humidi ty condi t ion.  At
these high tcmperatures, evaporation takes placc rapidly from
the mucous membranes of nose and throat. with consequent
discomfort  and a(UeJ suscept ib i l j ty  to colds.  I t  is  far  l i t ter
to keep the temperature lorvcr, which, with the same anzurl!
oI moisture in the air) rais€s the relztioe \rmidity (percentage
of saturation) slighdy, but leduces discomfort due to excess
evaporation of body moistue to a considerable cxtent. pt 32

Disregard claims that a saving in fucl can bc made with
lowcr tempcratures and higher humidity achieved through
the use of  humidi fy ing:rpparatusi  tests hf ,ve shown that
more fuel is needed to evaporate the large quantities of water
requircd than is saved by keeping the house at a lowcr tem-
perarule, pt 32

All humidiGers sork to a certain degree but the only three
considercd simple, cfiective, and rc:rsonably priced are the
6rst three list€d as llecom.ne*led,. pt3z

f

Zebhyr lzephtr Wasficd Air
Co., 2240 N. Racine Av€., Chi-
caso) Spray lype. ptlz Al

Aqudlato? (Wilcolator Co-, r7
Nevada St., N6vark, N. l.)
Spr.y type. pt 32 Al

Shenadoah (Sh€nandoah Mfg.
Co., Ha..isonblra, Va.) Fan
and sp.ay tyr!€ with automatic
control, pt 32 Al

Dohcrtr-Brehn (Crare Co., 836
S. Ilichisan Ave., Chicago)
Evapo.ative type, steam. !t 32

'{9

Id.nI CBcadc (American Radia-
lor Co., 40 W. 40 St-, New York
(-i'y) Evaloritiv€ type, steam.
It 32 ,{3

Any hnrnidifier which is aor
readily accessible for clc.nins is
s!r. to clos and become a use-
less dust ald dirr catcher.

Iloor lype units with resister
ortlets in floo. soon becohe
cboked eith dust aod dirt pt 32

Tran. (T$^c Co., Iicrose,
Wis.) lival)o..tiv€ convection
tyDc. C0nccxlcd type is al)t to
slrcak lvalls, l)l 32 Bl

6il1,.r! (C;lbert IUfs. Co., New
Havcn,  Conn. )  E lec t r i c  ty re ,
i€quires fleqtrcnt filling. pt 32

t.tt ir (Lesis Corr., Minnca0o-
t i s ,  M i .n . )  Fan tyne Conccr lcd
hodrl; is apt to strcak valls.
t t 3 2  8 3

A;rite (^ltite CorD., 83 Murr.y
St., Nerv York City) lilectric
ty!c. I,t 32 Ba

Aquaft"e (Cotoz.ne Co., Cteie.
land, Ohio) Uectric tyr,c, snall
wat€r caDacity. pt 3? 83

S.e rasc 2 and rllc lrnr.drct;oi to Coarncfs' Resedrclt fot cxrlaniiion of the tistings
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Rad.iator Pans

R:rdiator pans or pans built into radiator covers are zo, efiec-
t ivc in increas:ng humidi ty to the dcsired point .  Any hu-
midity is better thiln none, but to increase the humi(lity ap-
prccirbly, several radiator pans or several covers equipped
rrith pans arc required in each room. Thcy rcquire constrnt
carc and xre apt to bccome di(y and cause bad odols if any
organic substance gcts into pan. pt 32

,4ir Waslter TlPe, Want iir Sylzms

An air washer for a warm air systcm consists of :r spray
chrmber containing a number of nozzlcs spraying water; a
fan pulls the air through this chamber. On the outgoing
side of the washer is o metal baffe which acts as an extracror
to remove surplus water and prevents water from splashing
beyond thc washer. An ri! washer with humidity controls
is the best available apparatus for the puryos€ of humidifying
with a warm air system but is still it ttu huury clast, as are
alrnart all autonltic lutniclifiers an the ,naftret tuAa!. pt32
Aherican Blover Corp., (600r I The Din bre of hunidific! musi
Russe l l  S t . ,  Det ro i l ,  M ich . )  |  have rn  e \a t ,o r i r i ve  c t r i rc r ry  up
Pt 32 to l2 gallons of w.ter De. day

to b3ve an aprrrcciable efiect it
tbe av€rage small bousc, pt 32

ReJcrencer
Hunidifuarion lar Retidenes-Eng. Erp. Srd. But. 23o, br
Alonzo P. Kratz. roc. 3o pp., i l lus. Urbrnr: Univ.; f  l l t . ,
r 9 3 r .
Huriid.;ty in House Heating: The Cause and Control af lit
DrlrEss in House Heeting-Domition Fuel Board No. rz,
by E. S. Martindale. Free. 38 pp., illus. Ottawa, Canada:
Natural Resources Intelligence Service, Dept. of rhe Intcrior,
r  930 .
Ope!?ting a,Homz-Heating Plant-Fan rerf Bal. tr94, by
A. M. Daniels. 5c from Supt. of Docs. 17 pp., i l lus. Waslr-

i lst i l :  
t ] . . .S 

.Dcpt. of Agric.,  r928. See especial ly , .Rela-
r r ve  numro l r y , '  pP .  r 3 - r7 ,

MISCELLA NEOUS VENTILATING DEVlCES
Small centrifugal fan ventilating and sound prcofing units
containing accessible and rcplaceable flters are helpful in
vcntilating rooms in dusty locations ilnd in shutting out street
noiscs coming through open windorvs. pr 3znolscs comlng througb open wlndotvs.  pt  32
4irqafd (An ti. 1 Air lilter I Coro.one <"thc Corozo,e Co.,
Co., 2r5 Cef,tral Ave., Louis" I Clevclind, Ohio) Ttris and ott,er
aille, Ky.) Snall !nit, .bo!t thc | €xpensive pieces of aD,raratus
6izc of a small radio set, de- | for sencratils ozone are not rec-
. ,aned ro  6 t  on  a  s inJow s iu  I  omhcnded.   ccord ins  to  t le
o .  r rd ia ro i  undr r  i  w indow.  I  s ra remenl  o f  jn  rb le  nbys ic is r -
TLe $ indow is  o rened a lour  rsu  I  suLscr iber .  Oz"ne ; '  n " ;  on , "
inchcs_to  ldmi r  a ' r  ro  rhe  un i t :  I  no t  b .nc6c ia l ,  bur  ac tua [y  e i .
tl€ skles of the window oper. I ceedinsly desiructive to h'unan
ios extendins beyond tlle air I tissues.,, (pts 30) ..The lse oI
inrake in back of thc unit are | @de in saragcs is inadvisabte.
closud with a slreer mctil str'p I There h.s been no solsd scicn-
hade lor the DurDose. 

'fhe lil- | tific work brousht f6rw'rd i"m1 ' le  t " r  the  ru r rose .  The I i l .  I  t i f r c  work  b roushr  fo rward  ro
te r ins .mrrc r i ] l  i s  e l t rc ien t ,  in -  |  show tha t  rhere  is  any  p lace
exrens ive ,  and eas i l y  rcnewd.  |  $har .ver  fo r  

"ene 
in  p ;o6 le -s

pt32 AA I of vctrtilation" (m 29) other
r ro t . . to tan t  (Srawnew l : i l , c r  I  

r lan  the  desLruc t ion  o f  odor . .
Cur l , . ,  2  Le ish ton  Avc . ,  R .ches-  I  

p r ru

L J, Mueller Fumace Co. (339
S. 2 St., Mil$aukee, wis.)
Dt  32  At
Cla.aFe Fan Co. (Kallmazoo,
Mich.) pt 12 A:l
lufialo Forse Co. (465 Btoad"
$ay ,  Buf ia lo ,  N .  Y . )  p t32  A3

ter ,  N .  Y . )  S izes  150 ro  ro00
cu ft air pcr nrinute. Same seo-
€ral tyDe as ,4irsard. Cood f'l-
ter, somewhlt difficult to .e-
movc. pr 32 a2
Stottouen Ait Filrd (Davies
A i r  t : i l te r  Co. ,  39  W.32 St . ,
New Yor !  C i !y )  ApDrovcd by
 . l{. A. {or use in hdy fevcr.
n l 0
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I-IGHTING
ELECTRIC LIGIITING

INC/INDESiENT L,4MPS

CR la P.t?tt t .  Thc fol losing l isr ings rrc bescd upon tcsts
tor LKr tust (omltctLd.
Nt/.d (Sylvani. Dilision, Hy-
eradc 'S ] lvan ia  CorD. ,  I rnp ,  r i t rn r ,
I'a.) Ranked first in ove.all
ec r romy.  g iv ing  Dros t  l i s l t  t r i t s
l )c r  t { ' l .L  cx t ,end i t r re  i | vo lvcd
in  (a )  the  nr i t ja l  I  t r rc tasc  o f
thc linr), pltls (b) strl,r)ly of c{r_
rcrt for its opcrrtion. Rarl:ed
sccond in lensth of life. Tlis
lanrr afiords ottly ,"/o berret
lcrfornance than !L€ Mdjdd !e-
]ow.  c  32  A l

lllo:.la (Westinghonse lllec. &
Itfg. Co., Itast Pitisbrrgh, Ir..)
A vqy close sccodd in overall
. cooonry  o f  opera t ion i  r tnkcd
f,ntrth in lersth of lifc, cr 32 ag

fli-cl, (Scars, Roebucl & Co.,
Ch icaso)  t l , i rd  ia  overa l l  ccoD.
otuy of ol)eration, eqial to the
best (Nilco) in lensth of Iife.
ct 32 Il3

Ten srmples e:rch of the above four mikes of insidc frostc(l

4o-wrtt tungsten l;rnrps were tested) 3 burning base up, -1
basc dolvn, 3 horizontrlly. Complete report of findings ind
cornputations may be obtained by subscribcrs as a loan at a
chargc of  55,  rcprescnt ing a gr  seNicc charge plus $4 rctutn-
lble deposit to covcr thc cost of replacilg the report should it
bc Iost .  The data include:  l ight  ouq,ut  pcr  $ 'at t  e lectr ical
inpnt, cost of opcrntionr and total ligbt produced per dollar
invcsted in lanp and energy-which rieasures, as nearly as
:rny single figurc can, \ah:t one gets lor one's dollar in
purchasc and operat ion of  a lamp. Judgrncnt  of  the impor-
tancc of lamp ellicicncy can be madc frorn the fact thrt most
of  dre lamps on test  consumcd f rorn $z to $t  worth of  c lec-
trical energy at 7c per krvh during their cntire life, cr 32
These tests were computed for a 7c rate for electricity, which
is not far from a mean for the U. S. At a 3{c per kwh
average rate for electricity the order of merit of the abovc
lamps would be thc sxrne as above. At the high rate of r2c
on tbe other hrnd, thc rating of the best three lamps would
bc in tlre order Manla, Nilco, Hi-Glo.

Notc that of thc trvo recommendc(l lamps and the third, intcr-
mediate lamp, the rr rx imum di f lcrencc in cost  of  l ight  pcr

dol lar  expent lcd is  qui te smal l ,  3.5/o,  rvhich is  not  far  Jrom
$e probable error of the determinations plus a factor due to
thc variability of any maker's lamps rvith difierent sampling
and at dificrent timcs' so that for practical purposes it might
bc justifiable to consjder the Sears, Rocbuck Hi-Glo as com'
parable with Nilco and Mazla. But note that this close uni-
formity of product is characteristic only of electric lamps
of rood rrakes, and applies to almost nothing elsc th:rt is

Wc h.ve;nformat;on Ni t l ,or t  test  data f rom a technical  €tPert
r .g l rd;rs th.  fo l lowing bulbs:

Crdnrl,id, (Consolidited lilcclric
L:mr,  Co.,  D.nvers,  lhss.)  U$
r'assed govern:ncnt rc,lrircmcnts
ard is  l iccnsed und(t  t }c rat_
cnts of  the monopol t  l toduccr.
(D!20) I -arge s izes rcDoi led to
brenl{ due to heat Pt 32

l/.r,'/!r (l.cturus Radio TtrIe
Co., 7?0 lirclinghrysen Avc.,
Ncwark, N. J.) Hishest of fonr
in cost of ol)eration, fo!rth in
l igh t ing  c l l c ieDcy ,  f i r s r  in  l cns th
of lifc. On. ol ten tcst bulbs
ex l loded,  shoot i .g .  par t  o f  l le
bulb ovcr 7 {t from thc sockct-
an incidcrt n,volvins danger of
biindina the lanD user or laccra-
tions or infections fron slivcrs
of slass cnrbcddcd in rhe face or
scalp, cr 32 c3

.Vrt?. L.np exrlosions probably
occtrr in all mak.s. A more com-
hod type of {ailure wlicb bas
leen obscrved by a netub.r of
CR's st.lT (in ,Vardd ladrs) is
an interlal explosion which does
not  ru r tu re  lhe  bu lb  as  a  who lc
iut funct{res it in a few places
lvitn an alarnins (but p.olably
not ,  Dorn ,a l l y ,  danserous)  d is -
cl,arsc ot bits of uoltcr !,ctnl.
cr 32
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Htsrdrie (llr$xde Lamp Co.,
Sa lem,  Mass . )  ! l29

Any largc uscr of incandesccnt lanps should of coursc pur-
chase under specifications (Federal Specifications W-L-ror,

5c f rorn Supt.  of  Docs. ,  and W-L-ror  r91.2 Supplum(nt ,  Sc
frorn Supt.  of  Docs.) ,  ant l  nrake paymcnt .ont ingcnt  upon
samplrs l , ropcr ly pas. ing tcchnical  acccptancc tcsts.

(

The standard lamp is now the
inside frosted, which has a
shooth, easily cleaned cxterior
6urIace. Inside frosted lanrl)s
ate not Iess clliticnt ihar the
old clear l.nDs, as improvements
in nanufacture have increascd
€fliciency nrorc ihin enoush 1o
o{se t  the  2% dro ! ,  duc  to  t l t c
frosting, itr the .moutt Df lisl,t
transritted. u 32

The incandcscent lamp markct has for years bccn flooded

with lamps of such low grade tlat, considcring total outlay

{or lamp ancl current, thc purdraser w'ould bc thc loser even

thouch crch larnp were wral t 'cd in r  $:  l : i l l .  Thc m: in

i tcm-in l i rnp pu.ch"te is  not  thc l ,urcha"e pr icc but  the cost

of  e lectr ical  cnergy consurn. , l  dur ing the working l i fe of  thc

lamp in relation to the lamp's ljght yield. Rcfuse all lamp-s

rvheie maker's name or a lanriliar and reputablc trade+nark

is not clearly shown on the bulb.l cl 3z
Amonr thc sub-stand.rrd t rmps erc bulhs f rom Japan, oI
shich s,r lcs in the U. S.  of  rbout  r  mi l l ion a r t ronlh xre cst i -

mated. Their lifc is sajd to bc h;l{ that of standard bulbs;

their current consumption onc-third morc Cost of lighting
( p r i c .  o f  l a r n p  r n d  c u r r c n ' )  i s : b o u r  r 7  t o  j 8 ' i  l i g h c r  u i t h

J.rp:rncso lamps thtn wirh tnndard Anrcr;crn (u r:) Old
L' i . "  I 'u lbs oi  reoutable makc rrc ot t .n "rc6l l ' .1"  u i th inf . r ior

insides in "bootlig" shops. Thc difierencc is easily detected

on close examination of such a lamp in cornparison nith a

lamp known to be new and oI reputable makc, and any

di6i lcncc in eppcir r rnce f rom srrndard ;"  16 lv  gurrded
ag: inst .  (u *  i i . r : )  A t r rctc journal  rcrorrs l  tcst  of  such

rifrll.d tungsten lamps purchased at Woolq'orth's. One had
a qross structural  faul t ;  the remaining thrce requircd on the
avir rge near ly z5/6 morc current  (g)  to g ive substant i r l lv
the samc illumination as the regular .}o-watt Marlr, yet these
lorv grrd.  hmps werc con" i r lcr . rb ly bet ter  than nrrny sold in

the vrr ;oy chain srores.  (" ,s)  .  ,  .  Carbon f i lemcnt lamps
are often substituted for thc now farniliar and almost uni-

versal tungsten lanrp. Thc carbon fllament is particularly
inefrcicnt and is easily distinguished, when thc fihment can
be seen, by the fact that it glows l'ith a morc yellow and
less brilliant color than thc tungsten filamcnt. An exPeri-
enced uscr can distinguish the carbon filanrent even in frosted
bulbs by the difierence in color and concentrat;on of light.
Not only arc such lamps grossly wasteful of clcctlicity, but

Outside frosted lahDs (rough to
the  f inser  Da i l )  a re ;nemcie . t
and it is imposliblc to kcep them
cle.n enotrgh to haintiin thenr
at anything ncar their initial
lightins cffici€ncy. cr J2

Iftrorteil Iadp b{lbs of all types
arc to be avoided, as there are
no counhies in vhich tle Amer-
i.an lamp is equall€d or €icelled
as to overall econorny of light
production. This apt,lics to flash-
lisht bulbs as wcll, the imported
viricties of which often haae
lery short and aariable life.
Il.sblisht bulbs of elen the hest
ttt€s are nole too good io this

rThe nrod lcers  o f  s tandard  l .mps in  Aner ica  w i l l  shor t l y  bee i .
to arket clectric lamp bulbs to sell for 10c, the custom.ry ietail
price of th. JaDanese inports. Tl,e new bulns will be desis.ed for
a life of 500 hrs and Nill be of inside {rosted desisn sinrilar to thc
standard laftrJ. No infornution is yet avxilable on cfliciency and
ooe may weu hesitate to purcl,ise thcse o€w lamrs htil data on
.ost of oneration and illuhiDatins efiiciency arc avaihhle fron tn'
biased solrces. Lamp manufacturing costs .af, be ensily judsed by
the fact that the lamp inr,orts lave heen conins to Anreri.a at an
inDort value of 2c per laDp plus 1/,0c duty. It is quitc likely that
the standard ADerican lalrDs cost less rather than tmrc than this
io h.nufacturc, sirce pr€sent lanip production (even testing) is on
a ncarly 100% machine operation basjs, $hich sloul(l not only .om-
rete rvith but sreatly cxcel in econody the less mecl)anized Japa-
nese indusky, in spite of the exbemely low wascs paid by the latter.

,,x
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their iiluminating power falls ofi rapidly so thit at the end
of 5oo hrs burning they rvill give less than one-half the light
of the standard tungsten .filament lamp after the €ame use.
u - T - c r 3 2

New lamps :rre constihtly being sold for which extreme
claims arc made of high eficiency or some othet special value,
It is possible to obtain almost az1, desired eficiency in use of
currcntJ but only at thc cost of reduced life. Prescnt lamp
designs are based upon an assumed l i fe of  rooo hrs;  the
salesman who makes the ciaims for superior eficiency n'ill bc
for out of reach by the timc his special larnp has come to thc
end of  i ts  tqo to three hundred hours 'probable rvork ine l i fe.
Conrmon devic.s for  lcn, l ing pl rur ib i l i t t  ro rhc c la ims o1 sfc- .
cial cffcicncy are: modification of the shape of the bulb (to :l
mushroom shape, for exarnple) and grcat understatcment of
the lvrttage. The strange shape of thc lamp accounts (to the
gullible) for its supposcdly increased eficicncy, and the mis-
labeled wattage apparcntly confrrms it. Simple rneasurements
such as any high school or college teachcr of physics or en-
gineering can quickly make would disprove the claims. cr 3?
Users of a largc numtrr of incandesccnt lamps will do rvell
to have an electrician dcternine the actual mean voltage at
the sockct (it viries at diffcrent times of the day), a; tle
selection of lamps for economy depends directly upon the
actual (as opposcd to the "rltted") voltage on rvhich they are
rsed. A to/s deficicncy in actual voltage bclorv the nominal
or labelerl voltage of the lamp results in a 3oo/p dccrcasc in
\ighr outl'ut and approximately a 15/6 dccrease in eficiency
(energy assumed to cost Jc per kwh). Similarly, a ro/6 exccss
voltage increascs illuminating rorrr by shortening the lamp life
7o/s, while increasing light aut?ut by nearly ao/o- $ 3o)
Major causes of incorrect voltage operation of lamps are:
(r )  Lamps t rnnsfcrred f rom one dist r ic t  to another wi thout
rcgard to change in Iated voltagej such change may be as
rnuch as ro volts. (z) Lamps frequcntly sold by dealers at
an €xcess;ve voltagc rating to increase lamp lifc, so meeting
an occasional complaint by a customer tlrat his larnps butn
out too soon. Individual lamps of the best rnakcs may fail at
very short lifci rcsulting complaints arc base(l on the assump-
tion that such failures are characteristic nther than exccp-
tional. In selling such ofi-rating lamps the dealer heavily
penalizes all those whose lamps receive normal treatment or
for othcr reasons give the ssrndard life performancc. (3)
Defrcient voltage due to inadequate conductors. The voltage
in tbc uscr's house and rt the particular socket involved may,
because of "line drop," be considcrably below that intended
to be delivered by the central station, Much house rvirinF
is ski rnprd by rontrrctors ro srvc coppcr i  and th is rcsul ts in
voltage drops which penalize the houscholder ever after in his
Iighting cost. Your lighting company engineers will tell
you what your lamp socket voltage slhuld be. Ask an cn-
ginccr friend to see *'b:rt it ir. The line drop varies rvith
the numbcr.of  lamps burning or  the number of  appl iances in
use in thc rvhole house, anrl test should therefore bc madc
rvith the normal number of lamps and other devices op-
eraung. u -f c! 32

NEW ULTRA-VIOLET LAMPS
Therc is a new typc of ultra-violeremitting lamp bulb simi-
l:rr to and capable (with certain modifications of fixtures, or
the usc of ncw and unwarrantably cxpcnsivc fxtures) of be-
ing sDbstitutcd for ordinary incandescent lamps in home or
ofice lighting. No reliable inforrnation from unbiascd non-
commercial sources is yet available on tl)e effciency and
cconomy of thcse Iamps such rs would justily any grcat
rvcight being given by consDmers to thc strcng clairns made
for them. (cr 3z) Therapeutic bcncfits h:rve not bcen estab-
l ished,  m 3z

OV ERHEA D LIGHTI NG F I XTU RES
Lamp fixtures should be sjmpic in dcsign, and thc glass bowl
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shor-rld be just thick enough for the lamp frlament, or on a
frosted lamp, thc bright ccntml portion of thc bulb, not to
be distinguishable. 1he glass should be free from decorations
or.relief of any sort which would accumr:latc dust or intro-
duce inequalities in light distribution. Indirect lighting fix-
tures on the whole require twice the electricity to xchicve thc
same cfiective illumination intensity givcn by dircct lighting
fixtures. Indirect fxtures do diminish glare ind in this way
permit comparable reading eficiency to be obtained at a some-
shat lorver intensity of light, Reflcctors on indircct fixturcs
may be eithcr mctal or glass; metal as a rule makes the
lighting completely indirect, while glass makes it nearly so.
(pt  3r)  I t  is  an important  cconomy, especia l ly  where thc
amount of light used is considcrable, to keep reflcctors and
shidcs *ell and continuously clcrncd. The gr.eat waste in-
volved jn diminished light transmission of dirty ghss is seen
in 

,the 
discussion of wildorv p:rnes under Da1'light belol.

u - r p t 3 r
With &spect to ofice, kitchen, and $'orkroom illuminating
6xtures, the prcper sizcd difiusing globe for a 2oo-rvatt lrmp
is 14 in. diameter; for 3oo-watt,  16 in.t  {or Joo-r1rtt ,  r8 in.
(both dircct and ('semi-indirect" 6xtures). pt 3r

F

KnApp Electric Co. (346 W. 34
St., New York City) Mnnufac-
t!rcs an excellent low pric.d
drorlisht which difiusB the lisht
qell and does not cause slare.
p t  30

Neve. buy electlic fixtdres (any
kind) from }olse to'hoNe sale$
nen. tr{.ny shrervd lricks are
cirried otrt by strct salcsn,en to
convince tbe scicrltifically !!in
fornred; e.s., in denronsh.ting
the latest r,arlel n, tle field of
liehtiDg e(luipftent it is often
the practice to put a 11o'i'olt
l .mp on  a  120-v . l t  c i rcu i t ,  g iv -
i g hishly inrpressive and allee.
ed ly  fa r  mD.e  emc ien t  iuunr im.
tion, blt cufti,rg ladt lifc to
.ne-third norft.l. Srch salcsn..
often mafte the local lighting
coml)anies the !nkhosing sfon.
so6 of their Iraudtrlent activi-
t ies ,  ! r  3 l

There are llrdreds of dificrent
fornrs and typcs of lafto colrbi.
nations and sh.de and refl€ctor
syste s for sllich excessire and
lnwar!.ntcd clanns, eitfief for
cn ic iency  or  the  q la l i t y  o f  l i sh t ,
are tuide. DeD,and !.oof for
e9m the smallest clzifts and .e-
fuse to bly without proof. There
are no lnown |rinci es which
c.n greatly ifttrove or econo.
mize the use of elcctricity in
lamls for purposes eith€r oI
a rDer . l  l i sh t ing  or  i l l un ina t ion
of desls or workins sl).ce. cr 32
no]o/,t, (Chehiak IIfs. Co.,
New York City) ad 3r

PRIVATE ILLUMINATING PLANTS
CR has no information on private illuminating plants for
country houscs, and would be glad to rcceivc information
from technicnlly informed and disinterested subscribers rvho
havc no commercial interest in the question, as to thc advan-
tagcs and disadvantages, costs of service, freedom frorn need
for repair, ctc., on small-sized isolctecl houselighting plants
of makes and types rvith rvhich they may have cxperience.

NATURAL AND ARTIFICIAL LIGHTING
D4J'LIGHT

Windorv pancs kecp out  a lerge proport ion of  v is ib lc l ;ght-
t rcm t lEa for  the bcsr ncw, r^hrn pt t tes,  rc 7o/s for
ryef,ther€d, dirty panes-of rhe total which strikes the glass.
Eic l r reen se.ks '  i ! -crrhcr  extosur,  of  rh.  p;rne wi i l  decicrsc
l ight  t ransmission 21 to Sa/a bclow the 65 to 88% trans,
rnission of the clean glass. Frequent cleaning of nindorvs is
therefore a mattet of cconomy since the rmount and cost of
:rrti6c;al illumimtion uscd during certain pcriods of the doy
Rescdttl lot e\tlanition .f tlc list;ogs

I
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arc direcdy relatcd to the amount of daylight illumination
available insidc thc room at these periods, viz-, the marginal
per iods of  ear ly morning and t rv i l ight ,  rvhere choice has to
bc made daily bctwecn artificial and natural illurnination.
ts 3r

HOME AND OFFICE ILLUMINATION IN GENERAL
Anounl. lllumintLting enginecrs generally believc that morc
light dran is now custonrarily uscd in oftces and work-
rooms rv i l l  br ing def in i te economies in product ion.  L ikel isc
in thc home more and bettcr lighting will reduce fatiguc and
make houschold tasks casier. A rvelL-known cornpany making
finc instrumcnts (rvork rvhosc prccision requires good light)
l ights certa in manufactur ing and tcst  scct ions to 35 foot-
candles, drafting roorns 3", olices zo to 25 (compared lvith
ro to 12 uni ts of  l ight ing Iound in most mcnufactur ing
plants), For serving on dark materials at lcast 2s foot-
candles i l luninat ion should bc provided.  (u 3r)  Local  e lec-
t r ic  companies * i l l  of ten {urnish v i thout  chargc specia l ized
tcsting facilities for making the necessary mersurcments of
available light in ofice and shopj oltrrjte thc National Lamp
Works (1o5 Lexington Avc., Nov York City) either for ad-
vicc or Jor bulletin No. ar-D (no charge). Since the local
lighting company is olten tied up with suppliers of fxtures
and lamps, its advicc is not rlways to bc dcpended upon as
unbiascd. Its agents rvill tcnd to rccommend higher larnp
rv:ttages dran actually requircd. On the lrhole, hon'ever'
thc i r  advicc wi l l  be bet ter  than none, and pcrsons not  in r
position to employ rn indcperdent illurninating engineer rvill
.Jo wel l  ro Io l lorv i t .  cr  3z

SH/ DING

No incandcscent lamp of the high eficicncy tungsten tyPe
should be exposed continuously to thc direct vision of a neir
observer; either its position or its shading should be such that
light from the high intensity source cannot dircctly strike the
eyer as thc accommodation required to adjust the eye inter-
mittently to such high levels of iliumination cruscs definite
visual strain and fatigue. For continuous rvriting, reading, or
clcrical work, a lamp shoukl be so situatcd tbrt, while its
light is throlvn upon the work, the lamp itself is beyond thc
periphery of vision, The use of unshielded high-t'attage
lamps common in window displays puts such an offense upon
the eyes of passers-by that it should bc prohibitcd by law.
(u*cr3z) Dircct  refect ion of  l ight  f ron working ma-
terials, particularly from anvthing glossy, as smooth calen-
dered paper, is also a cause oI eyestrain. "Spotty" illumina-
tion, whcre the intensity is high at one point and fades off
sharply due to a lamp's being placed too close to the work
or a lampshade's giving excessive localization of light' is a)so
fatiguing because thc eyes, *hcn at rvork, are continually,
though unconsciously, directed back and {orth from brilliantly
Iighted zones into dimly lighted areas, and hence must mikc
repeated accommodation undcr severe strrin to thc changc in
l ight  intensi ty.  More even i l luminat ion at  a lorver intensi ty
is preferablc to bright illumination concentrated on the im-
mediate irer of thc work. For these rcasons the usual dcsk
lamp giving a conccntrated zone of light of small area is most
undesirable.  uf  cr3z
<DaylighP illumination. ll'here are many lamps norv bcing
sold on tlre claim thrt they srve a great proportion of elec-
tricity over other lamps, such claims usurlly being lnsed upon
supposed gains due to imitation of thc color of daylight il-
lumination. It is not possiblc to mikc lamps or frxtures to
reproducc daylight except at a gre:lt lo$ of economy in use
of electricity, a loss running to as much as 9o/e. Moreover,
claims to the contrary notwithstanding, there is no deinitc
advantage for g.eneral reading purposes in daylight-colorcd
i l luminat ion,  I f  such i l luminat ion is  of icred,  demand of  the
maker (for you to rcfe! to a scieDtist or engincer) ;t quanti-

a
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rrs\
/aliw exprcssion of the guaranteed approximation of the de-
vice to daylight in the form of a spectral emission curvc, plus
i  s t f , rem{nt  of  lunrcns l i tht  out tu i  pcr  rvet t  input ,  p)u,
guaranteerl operiting life of the averagc larnp. This wiII
stop the srlcsrnan and save you money. (cr 3:) There is no
:r,ea.ns of acc rately reproduLing daylight vith incandcstcnt

lamps. cr  32

B/d.ly-ttl? (Brady trffg. Co.)
a d  3 l

Ihstmatr Kodak Co. (Rochester,
N. Y.) and Co.nins Class Woil,s
(Comins, N. Y.) Iiroduce lislrt
u t te rs  by  usc  o I  wh ich  one n iy
cltanse M6.dd l.mp illunlination
into an rl,nroximation to day-
liEht coloring of tbe lisht. pt 3l
Ilacbeth D.ylishti.s Co. (227
w. 17 St., NeiY Yo.k Citr) lc-
lieved to &ale the brst dayiisht

Blue bulbs, though sold as such, ,re not really, in any prac-
tical sense, "daylight" bulbs; they are 3516 less clicient tban
clear glass or ('insidc frostcd" standard lamp bulbs. Thcy
offer no advantage othcr than somcwhat improvct-l color tlis-
crimination except, as noted bclow, whcn usecl in places and
at timcs involying mixed daylig\t and electric light, pt 3 r

Elaborate tests conducted in England indicated thnt at equal
illumination intensity a group of oficc rvorkcrs preferrcd

"arti0cial daylight" for clerical rvork; there $as a sliqAt in-
crease of  output ;  l ikerv ise i t  was indicntcd that  i l luminrt ion
giving a iight distribution similar to that from a win<lorv
rvas prefcnble to illumination from semi-indirect ovcrhcad
fixtures. For mixed lighting, *hen both davlight and arti-
ficial light are opcntive at a given tinre and phce, th.'rc
appears to be an advantage, or at least a prefercnce by uscrs,
for artificial lighting systems sirnulating thc cotor oI day- ,li
light, As a rough approximation, ordinary tungsten lamps l

may well be used for pure artifici:rl lighting, shile son:c
form of modified 'tlaylighti' lamp may iurprovc mixed day-
l ight  and ar t i f ic ia l  l ight ;  but  in spi te of  a great  deal  of  ex-
perimentation the difierencc in val;es or preferenccs of users
is not grcat or oI large physiological significance, ts 3o

Referetces

General llluminatiox Course (tyr). Westinghouse Light-
ing Inst i tutc (West inghousc Lamp Co.) ,  Grand Central
Palace, New York City. Thc matcrial of this correspondcncc
course is presented in a cle:r, simplc, non-technical manncr,
but naturally not without bias favoring the linrp and light-
ing f ix ture industry.  Assignmcnt No. r r  of  th is cou$e, on
Farm Ligtting, may be securcd by farmers. Requcst for this
should bc addresscd to the Commercial Engineering Dept.,
Westinghouse Lamp Co., Bloomfield, N, J. Othcr numbers
in this series are not available to intlividual consumcrc but
may be borrowed from public libraries, rvbich can usually
obtrin a desired copy on requcst. Thc follorving give in-
formation useful to CR subscribers: No. 4 Liglrt Sources;
z, Incantescent Latufi; 3, Unit' ol Ligrr (photometry); a,
Principb of Light Cantlol (reflection, transmission, etc.);
5, Interior Liglttixg Desigu; 6, Ixiustrial, Lighting; 7, Com-
mcrcial Ligtting.

FIRE EXTINGUISHERS
RET'ERE,VCES ON FIRES AND USE OF FIRST AID

FIRE ZI PPLII NCES

Sfec;! b lletin b1 Consamtl Rsrearrr. Wirhin about two
months CR rv i l l  issrc a mirneographcd or  pr inted bul let in
giv ing in consideral : ly  expanded form the matcr ia l  appear-
ing in alxrract bclorv. Scod address label and roc in stamps
if you rvant it.

P
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Al,ro<)ed Aplliarrcet tor Fire Prctection anil Pre{entiorl-
77 pp. Boston: As-sociated Factory Mutual Firc Insurlnce
Companies (r84 High St.),  r93r. Supplement, 8 pp., r93r.

Fire Safeguar& lor the Fa/m-Farmerr' Bul. t64. 5c trom
Supt. of Docs. zz pp., i l lus. Washington: U. S. Dcpt. of
Agric., r93o. Excellcnt brief statcments of fire hazards,
covering roofrng materials, chimney construction, lining pro-
tection, stoves :rnd furnaces, oil stoves, lamps, gasoline, storage
of hay, and other important iterns.

Firt Aid Fire Af?liancer-Regtiatiorrt ol the Nat;oital Boa l
ol Fire Uuteruriters at recon rrren.led. bJ tle Ndtional
Fire Pfolect;on As!n., efrectiee October r5, r93r.1 78 pp,
illus. Contains description of principles and practices in
extinguishinB small fires, and advicc regarding the suitability,
rsc, and mrintenance of the various devices, including n_atcr
pails.

Fbst A l Fhe Extinguishet, 27 pp., illus. Boston: Asso-
ciated Factory Mutual Fire Insulance Companies (r84 Hlgh
S t . ) ,  r 93o .

Genzrcl Rules and Regulatioas, Ocedn arkl Coattwise. Free.
293 pp. Washlngton: U, S. D€pt. of Commerce, r93r. Con-
tains lists of extinguishcrs tcstcd at U, S. Bu. Stan. and ap-
proved for use undel the supcrvision of the Steamboat Inspec-
t ion ScNice. Supplement {ree. r5 pp., r93r.

Litt ol Insfecte,l Fire Plotection Aflliances.l r4o pp. Chi-
cago: l lndcrrvri ters'Laboratories (zo7 E. Ohio St.),  r93r.
Supplenent, rJ pp., 1932,

Sale Use arl Storage oJ Gataline axtl Kerotene on the Fant
-Farmers' Bul, 1678. 5c from Supt, oI Docs. 14 pp,, il-
lus. Wsshington: U. S. Dept. of Agric,,  1932. Prcpared
jointly by U, S. Dept. of Agric. and National Fire Plotcction
Assn., this bulletin contains illustratcd instructions and sug-
gestions regarding extinguishers for gasolinc and keroscne
6res.

Tlte S?antaneo$ CornbuJtion of Ha!*Tech. Bul. t4t. roc
from Supt, of Docs. 39 pp., i l lus. Washington: U. S. Dept.
of Agric,,  r929.

The Star! al tlE Natianal Fbe Protection '4 sociatiot cni
Li't ol Ik Publ;catiozr. Single copy free, rz pp. Boston:
r93r. Contains names of authoritat ive publ icat ions on a
rvide variety of subjects rcliltcd to fire prevention and 610

Steamboat ltttiact;ot Ser<tice Bulletin, Monthly. Washing-
ton: U. S. Dept. of Com. Not gcneral ly useful to ult imatc

Fire extinguishers are designed to control small 6res in their
first stages, usually the first five minutcs. When a 6re is
small it can be stamped out, smothered with a rug, or put
out with a pail of rvater, A fre alarm is more eflective)y
given by the municipal fre alarm box than by telephonc.
Water pails are among the best extinguishers but have thc dis-
advantrge th:r1, being useful for other purposes, they are
often unavailable in a fire emergency. pt 32
The following discussion relates primarily to portable fire
extinguishing appliances, mainly for household and similrr

In certain shoe manufacturing plnts 7o/6 of 455 fires in a
5-year period were successfully pr:t out with portrble ex-
tinguishers, properly maintaincd, rechrrged, and used by in-

I
J"

l Single copy ava'latle frec from the National Fi.e Piotection
Assn., (60 }atterrnarch St., Boston) or from the National Board of
Firc Underwriters, (85 John St., New York City). AIso av.iliblc
from most oliices of stock cotuoany fire inN'ancd;nsl.ectiot asd
rotine bweats, located in state capitals and prin.ipal cities of U. S.
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structed persons. (pt 3:) Such instruction and systematized
nrrintcnance is most irnportant; otltelvi$ mofie! s?efl, an et-
tingaislers is lileb ro be .uasted. ln recharging, manufac-
turerls instructions should be carefully followcd. u 3r
Uninformed and ill-directcd attempts to extinguisl a fire rnay
bc dangerous-e.  9. ,  l ratcr  throrvn on grease burning on a
stove crus4s it to spDtter violently. A burning prn of decp
fat can usually be extinguishcd by placing a large metal covcr
over thc pnnj a 6rc in qrillcd grcrse on x stove can be put
out  rv i th f lour,  baking sot la,  or  srnd,  but  not  rv i th sodn-acid
or othcr rvater-solution type of extinguisher (otherwise one of
the most suitablc kinds for home 6res). pt 3z
Firc prcvention cngjneers considcr that the city home owner
had bcttcr leavc all but the briefest endcavors it 6rc ex-
tiDguishrnent to the frrc departrnent. X{any country }rliccs
are rvitbin a ferv milcs of a frre dept. with a gasoline-tlriven
purnping engine.  In such cas.s a valuable safeguard {or  the
owner of r country property is to provide a cistern of watcr
from which the frrc dept. pumpr cxn dr:rrv for fire hose
l incs.  I f  a pond or st ream is avai lablc,  specia l  provis ion can
be madc for facilitating use of suction hose therein (see frst
rcfrrencd at head of this articlc). pt 32
Fire protection enginecrs gcnerally place extinguishers in
thrce classifrcations:

r. fiosc q'hich qucnch ot cool (by watcr or wlter solu-
tion): soda-acid, foam (surface effect only), loaded stream
(sec below), calcium chloride, plain water, pump tanks,
water pails, cask and pails units. Most efiective on combus-
tiblcs such as wood, pape!) textiles, rubbish. t

u. Tlrose which smothcr (rs rvith a blankct of gas or foam):
foam, carbon tetrrchlori.lc, crrbon dioxidc, dry chemical (gas
t_vpc).  Smother ing tvpe csscnt i . r l  for  put t jng oot  6res jn open
contriners of flatnrnal:le liquids. t

3. Thosc whose aoion is b_v crtalysis: loaded stream (also has
quenchrng et tcctr .  t

For fres anong electrical equipment the following arc suit-
rblc: caLbon tetlaclrloridc, carbon dioxide, dry chemical (gas
prcssure t )pe).  pt  32

For cert:rin locations it is important that cxtinguishcr shoulti

c
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TIic foll.wins shorld not be
uscd h buildinss \rhich a.c un-
hcated  or  hay  be  Nn lou t  near
fo. a ptriod: soda-aeid, fo.m,

For fr.ezing locations, such as
rnh .a ted  w. rchorscs  ard  fa  n
bu i ld ings ,  l se  r  ca lc ium c l t lo r idd ,
loa( lcd  s l rea  r ,  carbon dn)x ide ,
ca tbon tc t ra .h lo r id ! : ;  d .y  c l ,cF
ica l ,  water  pa i l s3 ,  t rmD tanks i ,
cask and pails unirsr. r,t.l?

A fire cxtinguisher sltoul,l not be bougltt on t/te basis al
a4' solt of sale! lenonstratian. lt is very easy to make oDy
firc extinguisher, svcn of the inferior dry powder type, per-
form in a convincing and supcrior fashion by using it on a
type of demonstration fire to i'hich it is particularly adapted.
Radrer, rn extinguishcr should lt selected wlrich is listcd in
one of the references given above. Thc Steamboat Inspection
Service, Departmcnt of Commerce, issues rcgular br.:llctins of
approYed 6re protection appl;ances based oD tests at the
(othervisc) sccrctive and suppressive Burcau of Standards
and available to shipping interests and buyers and sellers of
cquipmcnt for ships and all manne! of water craft. The
practicability of the govcrnmcnt,s issuing to the public re-
])orts $ith rcspect to the goods it has tested and reported on
for  i ts  own use is  secn in th is regular ly  publ ishcd l is t  oI  f i rc
cxt inguishing appl ianrcs approved {or  use on pr iv i te and
commercia l  vesscls comirrg under the jur isdict ion of  the
Stearnboat Inspection Service; yet the prrcticability of issuing

1 Safe {or tenreratrres do\en to -40o I. rt 32
2 Safc for ternl)er.hrr.s d.sn to -50o I:, pt 32
r \Yith non fre.zins solulions. See first refcrence above.
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such reports is frequently dcnied by defenders oI the govern-
ment's do-nothing policy in rcgard to the quality of corn-
mercial products. Thcre is closc agrecment in the listings
of  e1'proveJ f i re ext i rguis lcrs by rhc Steamboat lnspcct ion
Scrvice and those of  (he Un, lcrrvr i ters '  Lrbonrur ic in Chl-
cago, maintaincd by the toc,a 1le insurance corrpnnics, and
the InspectioD Department of thc Associated I'actor.y Mutual
Fire Insur-:rnce Companies in Boston. Undcrwlitcrs' Labora-
tories test and list tlrese deviccs, rnd afix a label as evjrlcncc
oI approval. cr -l- pt 3z
Prices to buyers of individual extinguishers are high, but
quotations are flexible and shopping around is useful. After
choosing the r/1, of cxtinguishers satisfactory for your pur-
pose,  spcci fy an Undelwr i tcrs 'Labolator ies labcled uni t  and
buy on a price basis. pt 3z
In the listings which follorv, orly thc pr;ncipal brand name
of each nranufactulcr  is  sho{n,  and the almost  endless l is t  of
special brands made up for jobbers is ncccssarily omitted for
lack of space. Demanding the Undcrrvriters' labcl rvill in-
sr:re reasonable :rdherencc to standards. Practically all A
listirrgs were carefully selected for ultimatc consurner pur-
poscs by r qualified engincer with special experience in fre
prevenrron pracrrce.

WATER P.4ILS AND CASK ,4ND PA]LS UNITS

Fivc substantial r2-qt capacity pails of 6brc, galvanized iron,
or stcel, pre{crably rvith loosely fittcd cover, arc approxi-
mately as efiective as ooe z2t-gal soda-acid extinguishcr but
have much nore lbited range. A 5o-gal covcrccl cask or
barrel  of  sater  and three pai ls  rnakc a recotrmcndet l  oni t .
(See f i rs t  refcrcnce al )ove.)  Sui tablc pai ls  are obtainrble
frorn most good hardrvare storcs or from the follorvilg
I n r k e r s :  D o v c r  S ' a m p i n s  &  l l i g .  ( o .  ( ] 8 r  I ' u t n : I n  A v e . ,
Carnbr idge,  Mass.) ;  Rerves Mfg.  Co. (Dovcr,  Ohio) .  pr  3z

SODA-AC]D TYPE

For 6res in ordinary combustiblcs (rvood, paper, textiles, rub-
bish,  etc.) ,  of  value rvhelever the quenching c{ fect  of  the
water solut ion rnay bc employed, inc luding grcasy or  o i l -
soaked foors, ctc, ly'rl to be uscd on livc electrical equip-
ment; not eflectivc on fir'cs in opcn containcts of flarnrrable
liqr:ids or grcases, ctc. u 3 r + pt 32

Of this commonest, and, for its capacity, least exlensive, tl?e
of  ext inguisher the pr incipal  s ize is  z] -gal .  As a basis for
shopping, price paid by the governnrent at rvholesale for z|-
gal  soda- ic id ext ;n6uishcrs is  $5 on r ig id qual i t l 'spcci f ica-
t ions.  r1 and r l -gr l  s izcs arc nrade,  and are : rdvnntrgcous
for women users. Inversion of the extjnguisher tnixes sul-
phur ic acid and a wrter  solut ion of  sodiurr  b icarbonatc,
generating pressure to expel thc liqDid without fi:rther actirn
by the operator. The quenching efiect js due to the water
and not dre carbon dioxide gas. Tbc solution must in gcneral
be considercd harnrful to Iabrics on wlridr it may fall, Not
sui tabte for  unheated roorns or  bui ld i lgs;  the f reezing point
cannot be lolvered by chernical adrlitions. Recharging re-
quired at leist once c yeari inexpensively done, often by one's
fire dept, pt 3z

T h e  f o l l o w i n g  r r c  a l l  A  ( g  1 '  * p t  3 r )  I i ' r i n g s :

AIert, 2%.sat (,\merican.L. France & Foaniiic Cor!., 100 lt. Ir
Frince St., Elnir., N. Y., and La France |ire Ersine & ro.nite,
Ltd., To.onto, Ont., Catrada)

Auto'ndtic, 2%.s l (Gco. W. Di€nci ltfs. Co., 400 N. Ilonlicelto
Ave., Chicrso.), also a t%.s.I sizc
Ba.Istr", 2%-e^1, ̂ nl Bddpr's Par!, 74-s^l (Badscr Fire Extin-
suisber Co,, 962 Park Square Blds., nostor)
B'.talo, 2%-sat, ^tid Lriar Brtrdb, lrd.sal (BtrIralo Fire Aprli-
ance Corp., 4.1 Cenhal Ave., Bufralo, N. Y.)
Cohtlltbio, 2%.g^1 (Col.lmbia Fire Defense Corp., 174 Centre St.,
New York City)

Interrne,liatc NotRecommenled

ElIltdrt, 2l-eal ()ilkhart Briss Mfg. Co., 1302 W. Bealdsley Avc.,
ltlklart, Ind.)
Ess'no!, 2%-sa1 (Pyrer€ Mfa. Co., 560 Belnorr Avc., Newark,
N. J. )
Fitst Ai.l,zl.Ear. (w' D. Atlen Mfg. Co., 566 w' Lake St., Chi-

Frf-Fltcf, 2%-Azl (Fyr-F t€r Co., 221 Ctene Aae., Darton, Ohio)
Gdrth,2t l -eal  (Garth Co.,  26 Craig Sl . ,  1V.,  Mo' t real ,  Oue.,
Canada), also a r%a^l Eize
Glabd, 2%.sa1 (G1obe Autonatic Sprinkle! Co., 2035 Was[in8ron
Avc., l'hiladcbhia)
Csard.na, zl-E.l (Pyrene Mfs. Co., Newark, N. J., atrd Pyrcnc
Mfs.  Co. of  Canada, Ltd. ,  i I97 Kins St .  W.,  To.onto,  Odr. ,  Caqadr)
Nat;ohal Staadaral, 2%-sal (Standard Exrins!isher Co., 24 nin

Ph;stcr, 2%-Eal ("hister I{rg. Co., 9 St. and B'oadway, Cincnr-

ouecn, 2%.Eal (Harker trtfs. Co., l2l IV. 3 St., Cincirnati, Olio)
Rcd Stcr, 211-s^l (General Mfg. Co., 4127 Forest P.rk Blvd., St.
Luis,  Mo.)
Stcrrit!,2%.gal (Krisht & Tlronas, Inc., 212 Suftner St., Boston)
Stan.lord, zl-sal (Viller-Pee.less Mfs. Co., 325 N. Cu.tis St., Chi'

StelnEre, 2%.szl (nade ly Robinson Fire Apparatus Co. for Stehncl
Fire rlxtiisuislter Mls. Co.,4270 N. 20 St., St. Louis, Ilo.), xlso
a |*-eal size
UltdctLwitcrs, 2V-sa.l (]{nis|,t & Thonas, Inc.), also z L%.s l size
lltlcan, z%-sal (Iiniehr !t Thornas, Inc.)
Waodhorsc, 2%.sal (Woodhollse rtfg. Co., 156 Clambers St., Ncw
York Ci ty)

HAND-PUMP T,4NKS
For fires in ordinary combustibles (wood, pxpcr, textiles,
rubl)ish, ctc.), of value whcrever the qrrenching effect of
rvatcr solutions may be employed. tVol to be uscd on live
clectrical equipment nor on fircs in open containers of
danruttble liquids. u 3 r 

-1- pt 3z
These arc simply mctal tanks arrangcd $.ith a handle for
carrying them to the frre and a pump by means of which a
strcam of water or non-frcezing solution may be directcd on
thc 6re.  The 5-gal  s ize has rn ext inguishing capaci ty ap-
proximately cqual  only to that  of  a z l -gal  sor la-acid ex-
t inguisher,  s ince i ts  act ion depnds on pumpiDg by thc
operator and since it must be set Cortn and hell in one placc
by the operator's foot while in usc, rvhich makes it less con-
venicnt for directing a strcam on the fir.e from several direc-
tions in succession thxn is thc case with extinguishers o{ the
self-generated pressurc type. Hcs a range of 3.} to 40 ft, and
there is some :rdvlntage in that it can be used intermittently,
ffi fln extinguisher can not. Can be reiilled rcadily during
usc and is a good type for farms and country estatcs which
have only a snall supply of water available, On falms
avoid i ts  u.e es l rctnto sprryer.  pt  32
f ic  fo l lorv ing arc a l l  A (g 3r  *pt  3z)  l is t ings:
lc /at., s-e l (Py.ene Mfs. Co., 560 Bclmont Ave., Newark, N. J.,
and lyrcne ]lfg. Co. of Canade, Ltd., 1197 Kina St. W., To'onro,

Aldttan, 2/:ga1 (G€n€ral l{fs. Co., 4127 Fore6t Park Blvd., Sr.
Louis, Nlo.)
Amcrica,.La Ftuhce, S.g^1 (American-La France & Foamite Corp.,
100 Il. Lx france St., Elhira, N. Y.)
Artou, S.s^l (D. B. Soith & Co,, ain Sr., Utic., N. Y.)
Bufdlo, 2l and 5.sxl (R!fi'alo Irirc Aprliance Conr., 44 Central
Avc., Bufialo, N. Y.)
Di.".r, 2% and s-sal (ceo. W. Dicner Mfs. Co., 400 N. Montr
ceuo Avc., Chic.so)
Dwdradrd, s.sal (Pyrene Mfs. Co., 560 Belmont Av€., Newark,
N. J. )
Fjrt-Frter, 2rl and s-sal (Fyr-Fyt€r Co., 221 &ane Ave., Daytotr,
Ohio)
Ittitt.r, 2% dnl 5-g^l (IUiller-Pcerless Mfs. Co., 325 N. C'rrris Sr.,
Chicago)

?4
ConGd€nt;al-Consuf, crs' Research
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.\ Ilecammended Interrne.tiate No. Recomrrrerri.i

C/4LCIUM CHLORIDE TYPE
A non-frnczing. typc. for 6res in orJirr.rry cornbusriblcs. Not
to oc.uscd on l rvc c lcctr icr l  equi1,man1. nor cf lec( iv(  on or , .u
c o D r n l l n r s  o l  a a n r m a b l e  J i q u l d s ,  b u t  o f  v a l u e  * h e r . v , . r ' t h e
qu'  Dct l |ng ei lecr  ot  wlrcr  solur ions may be cmployc, l .  Sl ight_
ly r r ,orc harmlul  to fabr ics than pla in watei .  Thc : l_s.r l
srzc rs srmrlar  rn appesrrnce to rhe so( l f - rc id rvpe 3nd oI  ;D_

l l i9] l - : , . ty  
equal  cxt ingu;hing capaci ty.  I t ' i "  op".nr"U 6y

Dcrng,  rnverted and bui , r l , ing on thr .  ground or i i ,nply ln-
r ' r ( (L l )  according to J i rect ions.  TLrs crcares pr<ssur(  t ,v  r
r ( . r ( t ion of  cherni( r ls  in r le appl i . rnc(  or"  r " l . r "cs pr ."sur"  { i , ,n
l r  snr . ' tL l  caf i r idge of  comprc.<eJ , .arbon djoxi ,Jc wl , ich .xucls
r i ,c  l iquid.  mainly,  a solur ion of  c: lc i rLrn chlor j ,J , .  ( r ion_
r icczing down, to tcrnperature of  _4o.  F, .  R.rDg,. ,  lu !o, t ,  

.LonsrdFrebty more expcnsive rhen the sode_aclJ,  Lur a
r '  i rJble (ype lor  unhcared bui ld ings.  Manuf. rcrur{ t ,s  own
fccfiirgcs inust be used. pt 12
fhc fo l lorv ing are al l  A (g 3r  + pt  32) l is t ings:

la: : , | .?, -+ l  
(Amci ic iD La Frarcc & Formit"  co!n. ,  r00 E.  r .a

ti,ill.l ii;;,"',,t;,i:, t;,];"i.u 
'" rrrancc jrire Ensinc & r:oan,i,c

ii!::.''i;:K;""' 
(radscr Fir€ xxtinsuishcr co., e62 Park square

I'rotcr,z%-szt (KDighr & Thohes, Inc., 212 Sunner St., Iosron)

FOA M T'I PE
Foarn is"very efcctivc for usc on fircs in open vcsscls or con_,., i,.1".to, rnost t l.rrnrnablc l iquitts, prirn.ri i ly bccau,s of its\ r r , , r r .nng.e,rc(1.  forrn does not  Icnctrate.rs r rc l l  : rs  orhrrr \ r rcr  soluLronstur  js  cf lccr ive where i t  may b.  u.( ,1 to (o:r t

r u r t . r c c  o r  $ h c r e  t h e  6 r c  r n s y  b c  b e r r e n  o r r r  s i r h
'he for f (  of  rhe s.rcarn.  t r  wi l l  c f i .cr iv ; ly  conrrot  r rnst  f i r . . .
n ordj I l r ry cornbust ib lc. ,  rnd for  a g ivcn .xr jncuishcr s izc.

ru.un 
. rpplr inccs havc f i rc_exr inguisLi l lg  cf {ect-  prrct i t r l lv

"r lurvr l (nr  ro lhe sorh-r . id rypc.  ly 'ot  to bc uscd on l ivc c lc" '_
rrlcilr cqulpment. pt 32
Tn opcrar ing, .  ext inguthcr is  invcr tcd;  th is mi ,ces a solu-
uon ot  n lumrnurn sulphrte rv i th a solut ion of  sodiurr  b i_. : r 'Donrte and watcr  to which a forrn ing rgent ,  such : rsJrLor,e cxtracr .  } tas been edded. Thc rn ix ing pro. luc"s , . , rborr
,1r , , { r ' , .  Frs, ,  which {urnishcs thc pressurc to;rpcl  thr  ronr.nr(
: , \  n 

:o j l l  
(seven t imcs volume-of  or ig inal  soiut ion) consist_

r , . .a ot  inrnutc)  rough bubbles of  crrbon dioxide.  pt  j r
l  r , ;un L rspeci : l ly  ef ic , r iv .  for  the prorccr ion of  , i ip  t : rnks 

" fI , . r r t  r r rd ccrrr in otbcr  f lamm.rblc l iquids used in in, luvr i r l
I ' n , , ( , . ( s  r r J  f o r  s r s o l i n e  a n d  o i l  t r n i , .  I t s  e 6 , r r i v . n c s s . r s
x,r  i , l l - . round exr jncuishcr i ,  great ly  ovcr.mphrsized bv s.r lcs_
r.  r r i  r t  ,s  not .  rc l i j rb lc on l ight  a lcoLols,  o" . , " t " . ,  

" i " ,on,* ,- l i L l , c r r b o n  
b ' s u l p h i ( l c .  M u . h  d c 1 , c p , 1 "  o n  . L i l l  i n  u . ( . ,  r r r d

Tccr j rL rns(ru.r 'on rs ncccss:11,  Hcavi lv  d isrount  cr . i , l , l , r  of, lcnrorr . r rnr ions. . .T le idv. tntrges oI  fo:r rn.  exccpr $.h, . rc r t r ( re
rr , i  n immlbte I jqunt .  hrTrrd.  do nor r \ .xrranr i r .  gr( j l t , . r  .osr
r  ne 2j -Fxl .srzc stxn( lard unjr  is  about equivalenr io sarne s izcrn sod, l -acrd typc.  u 3r  + pt  l .z
Th" r . l  rnd.  r  l -gr l .  s izcs arc advantrgcous for  worn"n u. , . rs,
i r ) ( r .cr f l rcr  o l  rhcsc is  rn csfeciJ l ly  goor l  unir  for  rhc k i r , . ) r ,  n
rn l rc i l rng \vr th.stovc f i res ;n ArFrsc,  Rrnqc,  3o_1o f r ;  r r r . r -
l . r r i l  , l . .mrses labr ics someshat.  Manufactuier 's  orvn rc_
cl i rgcs rnust  be used. pr  t tz
The fo l lorv ing are al l  A (g 3r  *  pt  3z)  l i , t ings:
At lan,  

^? , / r .e t  (An,e_r icar.La Fran.e & roamhe Corp. ,  100 E.  Lar, r !ncc Sr. ,  Eln i r i ,  N.  y.J
A-ttc1.', 21l.sal (w' D. Allcn Mfs. Co., 566 w' Lake St., Chicaso)
( . : , :1,"" , . ! ' , , .9" t .  (n.n r f . r rurd rry uutraro t i i rc  ^ppr i rncc corp. ,nrni ro,  N.  y. ,  ror , \ , r , lyco Corp. ,  t00 l j .  42 Sr. .  l t " ,  \ , " , r .  CI i i j
B:dd.'!s. 2% e^t, and n.Jsei s ponv lroir:.xrx)snish.;- co.. ";z r" "'s,,i- j."'iirai.l"fi';.,1,'1 e"t t n"a*"' 

"''"
i l ft l i i ;  i ],f3 

(Bun.ro r:ire Arrriancc corn.. 44 c,ntrxr Ave..

- ?

Fd.stl.3d"t, 2%.sal (Pyrena ttfs. Co., 560 Belhort Avc., Newark

i:::{:,"'A.l% *' (Gcn*ar Mrs. co., 4127 Foresr ra'k }rvd., sr.

[Ii,'i'r',**' 
2%'sat (rvr-Fvtet co., 22r crane Ave., Dayion,

F-Nlhitc.-2%.sat (Anericar-La rrance & Foamite Corp. and L.I riec frire Ensine & Iroaurite, Lrd., Toronro, Or!., CanaAa) Al$-;

i11fifi 
,r;T'" 

!,)i:,i1l":"-"" .", rnc., Drexer Brds., prrila.
F,othcr, 2rl.szt (Iinishr & trhonas, IDc., 212 Summer St., loston)
Kohtral ,  _2r/ , - .e t  f ,nr t rufrcturcd by notJ i'": ),'!, :".1':;ii:;'^i: ;:;;"i,F';:'i'l;'&'lli:" \li"'l"l::' ]:i"'
t,:J!:;:;"**'2%'sar 

(ltirrer'?eefress Mfg. co., 325 N. curtis st..

i|i?:'{i[:,1bf *,tyii:"*T?,",.":;":'ijl,:{i:f ,trff eco.,of cd,-
otu.ctu, 2/,.sa1 (fiarter Mfg. Co., 121 tV. 3 St., Cinctunati, Ohio)

ii1"',,"J,.7;r*:i,.(,'i':1{l;l;::"1 j".'j.1,'**FireApparatusMf g.

CA RBON'1'E 7 '  RN CH LO R I  DE TY PE

;IT, i : l l ld  
crrbon tct ruchlor iL le ux, t  in t r r ,*e cr . i IguiJr , . r i

's  s] lc  igrrnst  r rcczrnF (dosn to r r rupcr i rurc\  oI  _<o" Ftand l , r . rc t rcJ l ly  hrrrntc,s to most nrr ,cr i f l lsr  but  i i rv" lvc,
o infcr  rn fonbncd spares or  smal l  unvcnt i l i rcd roorns.  TLcvr l ror  produced r 's_an anesrhct ic  s imi l : r  to c l , loroforrn.  Tl rcrcrs rnc possrDrtr iy-  of  thc format ion of  poisonous eases (chlor in<.
nyorocnlonc ac 'd,  and phosgene) rvhcn used on 6rc.  r l ,  vc lou_
Dg-nrch tempcraturcs.  for  rh is rcrsLrn rhc Jorrrzal  o i  rhcr \ . ! r . r - r .  s : rys:  . . l rs  !s(  jn hrc exr ingui .hcrs,  ins idc of  LLr i l , l_
xrgs,  constr(Lrres a duLious pr |d i"c."  ( r ) r  t r )  On i | .  , , rh.r
n lno (xper lenccd-fr rc protcct ;on enql .n, ,crs sry that  cxccr, r  in

# T "'il"",H":, 
jL" :i .], j':* 

"','j'l'i::l 
ul"i'",'1" - "",'.

Ordinary^ or comnrercial carbon tetrachloridc must not bcusc,l  in 6re exringui,hcrs, as i ,  rrrr l  t , , . .zc xr tow rcr)rncr,r_
turcs trts rreezrn! '  IJUint is 9.+" F l)( lo\v z.ro) i  also iL cor_ro ( l cs  l r e  mech . rn i s rn  o f  r hc , x t i r g r r : sh r r ,  \ , l , i c l ;  i s  i  d ; f r ( u i r \rnc cxungurshcr lr , lnut.rcrLrers l .ar. l .Lt l  ro I  s-r jous c.r, . , , ;
tvcn wirh cxringuishtr I iqr ids rn:de ,",1_. ,p";; f i , ." , j" ; ; ; ' ; ;

;il:,,HlX':','"1r'".'-"X'j'ff '1 #i::il;:;*:l';llll:"ill
r rnSl isncr rn whrch i t  is  to be u.cd,  so t l . r r  rhFy mj)v t rv roDolo thc.  manulef turcr  of  the e\ t jnguis l r ( r  respon, ib le shoul , l

:T,:ll'11 :i:,;11:""":,.:i;;ii:il': i.l"J "iJ,iilpi.,,li,iars.oirgrng r jre conrcnts pcrioJical ly inro r clcun rec"r,t :r . l . l .
I :rn 

wn'ch t lrcy crn bc poured Lrr,k irrro rhn e,rr inrujs|"r.
I  nrs,r lpc rs drtncutr to mrinrain. as rhc l iqui, l  is rn cf i , .rr j !r

i l ry-( l ,r :rncr and m3y bc stolen. Frcqucnr ;n.p"., ;on 
""r* i i . t .u - r c r 3 2

5;;li'""1,,':i:'i";:,ll; i$u":';, ",il]'1il:l,lg,,T:?.;l;.",i,ll,:I
our rwo r-qr unrls 'n 

"t i l l .J f i ;rrds arc approxim,rtely . : .ruri
i"-::: ..r. ql. to"," u,it on. open p.,, .i'n","-"li:,rai,i,i.
;ffl:i:,:: i:::'"",- J:,:":iiil,i--#,1'::'';:oo *rill';";iil;B (inrermediarF). I lornes rnd in,r i tut ions shoult l  nor ernolovr . : ,  a rd  3 -ga l  c : r bon  t c t r ach 'o r i , l e  un i , " ,  , " t i . t ; ; " ; ; : . ; ; , 1
rncnJcd only {or industr ir l  . . fpt jr :r t ions. l ,  t ;  I  ; ; ; ; ' "  

'

".1ri"r,T:'"ii i',,::,iit',i!r I X,;I",i. "il#f ,,:"::*,"i;d::.
:j:.1,,1" "r"ro. ;" "",","r,it I ;;;i ;";";:l'i'ir,or  sda l l  moror  boat ,  t t32  I  . , -  . - ^ , . - -  -  ,  .

.,:* in"[iii*;r]d:,";','.l?.\:;ff iii:'Ti:dffili,ff TJ:

q

t\

) ?
Sce lasc 2 aDd ttt I /o.tactio, to Constr,.fs1 ,R.r.d/..,r for exptan.rion !f the Iistinss
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vice which Lave aprea.cd ard
reaDpe.ied on the Dratlet over
a peiiod of many ycars, consjst-
ing of bottles, or sloLes, rstrally
filId with carbon tetiacl,loride
( thc  " land-g .en .de"  rypc  o f  ex
tn rgu ishcr ) .  

' l hese  hare  ve .Y
sna l l  qn3n l i r ies  o f  l iqu id ,  and
\rltcn lhrosn at the iirc are de
siened to lrcak or slill ureir
l iqu id  a l l  3 t  once,  shencc  cor l

rlcte va!orization is fl.xt t. r&

toss i ! le  even i f  Ihe  ser t  o l  thc
l i re  j s  rc rch .d  (n t  32)  A  con '
siderable runrber of Priv.lel
t cs ts  have becn Dade or  thcse
.leaices riih the follo$its re-

1. Dcv;ces failcd to break
\'hen tlrowr (ot 11hen drouled
artoratically by rirc .ircratio'r
of a fusible link, tr iertllre ot
s.fte of the inost exllorr.d
nrakcs stressed i'1 sales 1I1.ra-
ture and by high I ressure saLes

2.  Thro$n f ron  tLe  hdd bY
incr l  e rcnccd I  t rsons .  t le  s re -
n"L le<  s€ l l l .m reJc led  thc  scr t

3. IIad litile ot no efrd on thc

fire {an aroaretrt larilat stuorn-

ering occurr€d in some tests lrn

on nres in small coln!.ihn.nls'
bur leDeating the tcsts etlr,rt
the  dev ices  l rodrced t le  5 rn1c
e iTec t ,  d  re  to  e r l t i ! c t ion  bY the
6re  o I  a la i lab le  oxYeen)  P t32

4.  Ve ly  sna l l  6 res  a lou t  2  f t

s4  in  a rer  rUanes nn t  ove .  I  1 l

h isb)  in  o i l  soa l (ed  waste  courd

sonetnnes  !e  !u t  ou t_1 t  h res
\tere built otr concrete lloor ald

srenades carcfrllY thrown so as

to br€ak ald Prolecl raPor oatr
area of 1ire, In most cases tLre
6re was not comtletelt Put out

and rejgnitiod occurred. Pt 32

These devices are vastlv infetior
to the iecomtuended iYP.s, TLeir
lse has a dangerous eftect as
pcGons unfaniliar sith their
limitaiions obtair a false sensc
of securitY. Iive elderlY Per-
sons lost thei! liv€s in a fire
in a! institution which, ac.ord_
ilg to the sales liieiature of
the manufacttrer, was !rotcc'e(l
by  114 o f  these so-ca l led  au to-
matic" cxt;tguishers, the efi.ct
of wlicir, if any, rvas not Yisibie
to the fire deDt, lhe amount of
0oney sper t  on  t lese  dev ices
xas  fa r  worse  thad wasted .  (See
f.rnr.rd Iul. 7643, Fire SoI.'

lrar.ls fo? the Fa n, PP. l7'\4,
reference siaen aloYe.) u+cr+
Dt 32

.S/,r/-Sto, (Intcrtatio!al Fi.e
liqriomcnt Corp., Staten Island,
N.  Y . )  p i  32

AttoFYRstoP (Eqlipment SUP-
rly Cor!., l1 W. 42 St., Ncw
Yolk City) pt 32

AII "bottle slenades."

rcovernment dcpartmcnts lnow all about lhe inemcie.cy of t!ese
devices and the s.rcss pullic dcccDtioa involved in their sale, btrt
function to restrai! ihen neither by obvio$ tegulatory action nor
by  s imp le  pu i r l i ca t io t r  o f  the  f rc ts ,  eas i l y .x r rcss ib le  in  a  s ing le
n imcosraphed pase o f  the  hundred thoNand or  so  iss ted  a lnu l l l y
to  the  press  ty  governmcnt  pub l i c i t y  b ! rea !s .  Such ic lease,  g ivcn
leid€ !!blicitr, would save :niUions h dolla!6 to Americar consutnerc
and hundreds of lives. cr 32

26

Conidenlial-Consulcis' Resealch

FIRE EXTINGUISHERS 48
c

Not Recarnmefldcd

The lollowing c listiDgs ald
ourer nrakes (rot here si!en)
have leen ofiered f.€c to clients
of local insurance agcnts (usu-
a l i y  ac t ing  th .ough isnorance) ,
or for p.ices much lo\rer tDan
those at shich standard males
nay be olriained. They arc sim
ilar in appetadce to stardard
1-q t  un i ts  bu t  a re  equ ipped $ i th
atr inlerior !!mp of the l;cycle
t l re  ty r re  wh ich .  i !  add i i ion  to
othe! defects, {ails to furp thc
liquid when the strcam js di.
re.ted above the horizontal. !t 32

Fircr pt 32

The most efiectivc D.kes of ltris
tyfe trojeci rle e\tingllishins
liqtrid on th€ lire in a relatively
6ne, thin srream, so thar ue
l iqu id  i s  a lmost  comple te ty  va t -
orized, lhus gctting the benefit
of lractically all the snorlerirg
effecr of rhe gas. 'fhe 

slrea r
sherher pumped by hand or fur,
lished by stor€d rrcssu.e from
cohriressed air or othe. gas, may
be quite a.curaiely dilecred as
wc l l .  p r  32

,.ds./'r, 1 and rz-qr (Badser
I i re  Ex t incu isher  Co. ,962 fa rk
Squarc Bldg., Boston) pr J2
Ddlton, I and 1% qt (Manufac-
ttrred by the lyr-I.yler Co. for
the Daytod lire nxtinsuisher
Co. ,  1300 D.  I  S t . ,  Dayron,
Ot,io) !t 32

F;re Gt,r, 1, l% and 7%.qt
(Anericrn,La lrance & Ioanite
Cory., 100 E. La France St_,
lllmir., N. Y., and Il frin.e
fir'. liDcjne & roamite, Ltd.,
loronto, Ont.r Canada) pt 32

F!r-F!tcr, Suter Mod.t, 1 d'd.
1% q !  ( fy r - I . y te r  Co. ,  221 Cra le
Ave., Dayton, Ohio) pr 32

The abone, with hinor inrrove-
nctrts, is ieramed:

N..e Set.r F!/-F!ter, | .!t
(l:yr,Iyter Co.) pt 32

Ld France, L-qt (-Arerican-l,a
Irrance & Foanite Corp. and La
lrance Irire Ehgine & Ioamire,
Ltd.) pt 32

Niasara, t znd l%-qt (BltTalo
Iire  ppliance Corp., 44 Cen-
tral Avc., Buftalo, N. Y.) pi 32

Ptrene, I an7 1l4,qt (Pyiene
I l fg .  Co- ,  560 l le l ,nonr  Ave. ,
Ne{ark ,  N.  1 . ,  and }y rene l { fg .
Co.  o f  Ca lada,  L td . ,  1197 K i is
St. w', To.onto, Otrt., Canaoar
| t  32

. ' / . r l t ' l ,  I  and  1% qr  (S ten lc l
l.'ire Dxtinsuisher Mfs. Co.,
42 t0  N.20  St . ,  Sr .  Lou is ,  Mo. )
p t  32
Staf-Firc, t<1t sto.ed pressure
trpe (Stop-l'ire, Inc., 621 E.
216 St . ,  New York  C i ty )  ! r32

CdRBON D]OXIDE TYPE

This type of €xtinguisher is in common lrse in industrial
plants. It is espccially desirable for putting out certain tjpes
of fires vhere the smothering cfiect oI rhd gas can be well
uscC and rvirere the kind or valuc of the materials concerned
rna_v involve some vital objection to the use of othcr methods
of fire extinguishment. It is nor, horvever, a universally ap-
plicable method. It lras been successlully used for 6rcs in



A

FIRE
c

I teftnei;ate Not Recommendc,t

i ts action, oi account of 
",hi.h 

tr '" .r";;;;-;;1;s;tui;; 
' ; 

I Ll:_f:t l iy-g.'_'e ir l A -(s 3r f pt 3z) l istings:

shat poisonous,  and u.hi le i t  is  a fact  that  thc ai r  in a room I  
- - '  . .  *  *  ""

crn st i l l  be brcrrh. , l  whcn t l .e oxygcn contcnt  i "  r .duccd ro I
r point uhcre ;t "i ir ""i 

."pd;';;;b,"t;;, ;r,";"";:; ; | _. 
PLAIN wirER rvPE

;;.;i,i; ;;;l;";;;il,";;ri,';;i.i;.:;;"?i;. iilH | 
':*': rvpes abov.:.) pt 3z

,l*r{:i**il,U+ Uil"r:i5ll$",1,,.,[i;;li"r,!; | {;i':ir ti.,tr s'i:r, ^"3l; 
Ircason tlre operator must be skilled to work efectively.

pr-1_ cr  3?

Thc fol lorving are at l  A (g 3r * pt 3.2) t ist ings: |  
""-,  

^- ,-^,o:: . '?**: 
EYTIN.GUI|HER|

f ir . . in ordinrry ,ombu"riblcs lrs.r r l-Fxl sod.r-:ci , l  unir.  Tle
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3,i"ff::l',,':5:?l,i:Hffli ;::"J'l;'"'ii:.,"'ili;l'J | :,."":*li'ls,:;:I,if :i1.i::"1",:-q.,:':"*i.t1 1i"::11crrccttvci ro cxtrngursn. nrmmg grcase ln a hotel krtchen, I pressure is supplhd ty a carbon diox"ide curt.idg". The rangJrvhcrc cven dre food rvas not harned bv it;.and with lirnited I i"-r"-+. t,. 
'a' 

.rr.iri ,,","i ."r, i"j",i." ;" fi"a, r,,r;,g 
",,'st,r'ccss in airplanc and automobilc frres. It is.unde'stooJ thrt | "n".t on fires trnlikc 

"t1", "r,lrsrl;hi,,;'re*,r. o, {r*" ;.r,,is ry,,e is ls r '",,. "*,.nt ."1,r,,i"g,'1,..t;iiii:i""",i i;,i | #ii;"il::;r::Jf:.:'iiilJll'";:l"l:.:$:1";"otl,lt.li
;:i:': ::?::ll:'*,:l:il*^:':l'::i '.: :n;tb.",l'{- T'l: '1fl'1 | th. "',"'.m e,ringu;+." ,r'"'R",i.'."ir'"' ,,ii*rv ""r 'r'"*is at a deanite disadvantagc *ith fires in rhc open air, uhcrc I k . p-,nll.,''T,i.,,fireproofins.,, .i.:i;-",,j.iiliii, H;;l;
!: _c-*,,1:-,T: ""41ed, 

and is, zor, suitrbrc ror, cetes rvhcrc | 
,,n"-0,i,".r..- s,"r, .,.tl"g"i"r,E.. ;;;-;k;;;;';, smal rircs6rc is _tikely to gain conside'blc hcadway and size berore | ;" 4",","1r" ii;l"-;;';i;ilil:, ;';'"':;:, etc. Therc isfir'st-aitl equipmcnt can bc brought to berr. If frre hrs. bcen I no smothcring iq,n. proau""J i; til;k";";;'" fir€- an.l t'h.r,"",i"g ".i-i time, *:rter i*r;, ",r,.,,,r"" i',#"1j'',"riiii | ;:.,;il"JTi',if-Jlffi'"':&':ii"t"f,.u,l"lu::"li""li"'.ili,,:T;

bc us(d on ac.ounl of dangel 6[ rcig,, ir iol  through the high I i 'srbl ishc,] )  r , i1 *,  . 'u"1" . ;  i l ; ; ; i" ; ;" ; :" : ; .cpt by an as.
lljll:::I:,:,:: :1:,:lr: I"l.:1"11. :l:^l i:r,"ijb:l_!,:llo: I sumprion thrt rhc soru,jons 

""ta "ri, . ,r,".a,",,;c:r prorcsscscxti'ction rlone rnav not be a secure safeguard r'n.TTljyt": 
I 

of combustion by 
" ";;;;i;;;,j;,-s?;i.',,.u..:,"$iljof hazard;  e.  g, ,  in the case of  a f i rc  in a gas srovc olcn thc I  N* ,^  r_"  , , " - , r  r^-  c_^^ : -  r :_;;,""i;;,;i i,iii'i."'i,"i.i,l'.,i ll;,#,1*:.::ii:?:,;1;;; | 1i:.,1.-o: ":"_1,r,:r nres in rjve crc-ric.rr cq'ipment. rhc

p.rrri.urrrrv grcatl it is ,,or suirrhrc r*""";";,,";;;"i;i.;;;; I l i l,^,",j,^,,t::itfr"fr," 9"1,!;1 ",l"e,ri,^]n",.,. on-, n",.
" ' .r ,"". ' ' i  tsrusn or thcir 1.cri ;rr reigrir ion h"," 'd. i" ; ; ;-  |  

' ; : : : , :"-: , ' "  
" l) l l , '* !19: r le:. I i ins s:w. 

lorcltu,onr"canaiar

:*;i.:i"J#;;'.;;'';i;i;;':,i;;:;;;;"; .;,;;il; I iil.l,,"'i,'i{'ft;'*il,tJltiTi"i'"'"tk,i'?"iriuir"'i;"""".";
*;,::*j:::,":j t::.,1:",.,.,.,1",:r:i:..,^J._,91,,i,- 1"'"1 | l1;;1,i? Arfi,-', S."jl:j:."lt,?Ja'f* co. of canada, Ltd.,

c:"cs whcre in smrl l  rooms oi clos"ts rhe amounr of carbon I 
Tl is is,r retently developcd t1.e, I ikcly to be widely manu-

Jioxit le m:y r i .c ro somcwhat thngerous l i rnits. This is I  frcrund, \rhich h:s promise oi 
"u1,"r;ori tv 

in sorre resoccrs.1' . ' ' .1 .  
- ly  f lsc Io somcNhrt  (hngerous l i 'n i rs.  _This 

js  
|  : : .1.u, .  

uh 'ch hrs Promise of  sul 'cr ior i ty  in sonre respn.15.
r l )ouglr t  noL to bc r .  s ' r ious hrzrrr l .  in  v iew of  the short  ex-  I  5rmrl r r  In lPperrancet  s ize,  rnd general  efFedjveDcss to rhc

which thc cxr i rguiJrcr  oJ 'nrr tor_woutd bc sub- |  :111-rc id 
t lpe '  

.  
No harmful-  chemi.e ls arc uscd.  InsteaL1,

ii:::il :Ji,*: i::::";:f T'ii:l:y,:ff':x'l',t:,::;l | ;i::,{.!::::Liii;:l'.lilxTt'."if#,fxlii:,:"f:?,;;sluul , l  not ,bc pcrmir tcd to rem: in in contect  wnh the skin.  |  9* : I  
which is  punaured 

-when the cxt inguishcr is  inverrcd
u : r t pt F cr 3z I ard bumped -on ihc g,ound. n"i *"".-lJ"a for fires in
This type of.extingrisher needs no protecrion asrinst freezins. I l1fir,"l:'J'**"^."olr':-:::,j -Ti_::i!lbl: r.' 

""" i' ""r'"","Jiii;;'-i;;;;;,:;':;;;fi ;':'::#iii"::'i.""'::i:ii"'k_""": I iili:':t Jlii;1::*'t'^""i;,:::*->;;:n\:X;Lij;i;oftenq to detect leakagc or acci.lcntal ross or gas. rts suc- | .st".-,.r..,--" -L^-.^.\ -. -

/ r \ t . .  7, : .  to.  ind ts l l r  (  mer ican-I"  , l - '  
- " ' " -  

l  Sand or incn mrt tcr  is  an ef icct ive ext inguishing rgent .  pai ls
r00 r.:. Lr rrri,,(e sr.. o'airi, N. 

"., 
,,,", "l,Ji: ;:,.;;T;':,I:T; I :l .l ld ia.y "na .r"""i "."-":"r"j 

j",.,l,,l i i.?i_, in flammr-
Iran.c r i i re l i rgn,c & r,oaui ic, r ta., ' r . i i " i i " ,  i r , , , l  cl ," i" i* '  

--  
|  

ble. l iquids and giea:cs on f loors,. etc.,  and on.low voltage
F\r . . ! r f r . .4,7 j ,  10,  ani l  15 tb (Fyre r+eez,  Inc. ,  90 wesr sr . .  I  

c lcc* ic a|per: rus lother than moving r ; r*r r ;* ty ; .  r r r " - i . - " ,
New York Ciry)  

|  
must_be smrl l  so thcy can be a lc lpd at  c lose rrnge.  pt  3:

F!ro1a, 7tl, 10, and 15 Ib (n,anuracrur.d hy wat,cr Ttidde fr Co. I Smrll .quantities of inert matter, or mixtures of bicarbonate

ili" 
';i::fJ"iiii.,"'*idc lixrinsui'hcr co ,'6ars IIoI]$" ,r ur!J , 

I ij":'l: :-']-..''lq.^'l.l::l 
'nJ, o'l'er mo'.,i"1, in powrrer

form. in.sheet mor l  r r rbes,  and orher conrainers,  h.rve benn
l t t  !  , t : .  ln  and ls  lb { \val t r r  KiJJe & co. ,  140 CeJa! St . .  I  sol ( l  ls  " f i re exr inguishers ' ,  r t  var ious r imes an. t  und"r  g rv iJeN e w  r o r L  c i r y )  |  . . . ; , .  ^ f  

" " - " " -  
r a  . * ^ r i  _ * - . : '  

" - i - l  
'

variety of- namcs. (A small amount of carbon dioxide Eas
productd from thc sodium bicarbonate tv tl. f,*t 

"f 
tt" f;i"LojlDED STREAM TypE I ial, ,t;gttty to the extinguishing 

"g*i. l ir,"-".__.,". i
Tlrc.c ert irguiJrrrs arc sinri l rr  in rpr,errencc ro the oldcr I  l ' rc- ' . ' " :  about I5 or 

"o" 
i""nt '  o-f mrrerir ls in a unrt lvhich

soLJr-aciJ and forrn rypes,rnd simil ,rr in method of use. They I l l  . l .^ ' j^ l . l ' , ,$j l10, 
to 

Jt.  ,Thcse 
' 'exrinsuishers',  are of su.hs o u f , - l r c r d  a n d  l o l r n l l p e s , r n d  s i m i l r r  i n  m e t h o d  o f  u s e ,  T h e v  |  

' "  " " ' " . ' u ' . . 1 { - . 5 o  r o  } t .  l n c s e  " e x l r n g u r s h e r s "  a r e  o f  s u . h
mrl ic  use of  a chcrnjeal  cxt inf ,u i .h jnq ef fect  not  as r , . t  fu l l i  I  

cxtrcmcly.  l rml lcd v i lue ih i r  their  usc is  not  recommendcd.
undersrood or  cxpla ine, I ,  in-adr l i t io 'n t "  t f , "  . .a i "g 

" ; l  
I  

r f  r ,sPecir l lv  r rc r , l  b icrr l )onire of  so,h is  not  used,  rhe
quenching efect oi the water solutions employcJ. pt 3'z I llld:. 

mav cake after. a sl)ort p_eriod, and it rs very com-

rhc sorurions usc,r rre non-fr.ezins r"",'',;',:;,.:;,i;. * | l:+*,:"*ll iil}'"ffi:j,.:l',I i:1,1.:::1.",i:l"t:-4oo F;,and rnstant, 
\ . , . |-st ' i r  unit ,  * iJt ext inguish rs much | " i i+p._*1"

smallcr size thus nrarle poxiblc;". '  i i '*"g". '  p,J, '  
-"- 

|  1,_t=l iL 
dry, chemical dcvice n'hich has met the re-

rris typc is q*rated by being inverrccr ",i i,,",n"o ." .n" | ;::"#ii?,+i !l"l$;::?';"?:"".T:Ti.,: ;,;"r?ti ii:grounJ. In onc mrkc rhis punctures ln r. ;d borlc. fcrmir jns I t"* . i ;"ry b.","." ol 
", ; ;  

," , t  i" .r .  . i  niJ exnericnce toan acid to react chemically with a special non'frcczing solu- | (lcmonstrcte its gencral dcpcndability. It is a cylinder con_

Internadiate NotRecornmzrrdeA
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taining spccially tfert€d bicarbonrtc of soda in dry porvclcr
form, and an incrt compresscd i1as. Opcning of a valvc dis-
charges a dust cloud of gas and powder, producing a smoth-
cring efiect. It is applicable to the same uscs as c:ubon
dioxide cxtinguishcrs, bcing efiective in smothcrlng fircs in
open vesscls of flarnmable liquids, safe to use on el€ctrical
fires, harrnless to fabrics; mry be kept in unheatcd locations,'lhere 

is the sanre drnger o{ reignition especially in fires of
ordinary combustiblcs, becaus€ of a. lack of mass-cooling
cfiect. The extinguishcr should be rervcighcd at least once
a ycar or oftcner to dctcct lcakage or accidental loss of
gas. pt 3 r

I Dry powder tules and siftilar

I 
Jc-\ k(s Gee com,,es! aloee).

I  g J U

Dt-C6 Dty Chc,nical llxrjn-
su;sher, 20 lb (Du,c.s Fire Ex-
t insu is !e r  Cor ! . ,  11  W.  42  Sr . ,
Nerv York City) !t 32

BUILDING MATERIALS
Priccs given for building nraterials are intcndcd mcrely to
indjcate a range. In thc actual mlrkct, and espccial ly undcr
prcscnt conditions, priccs may so fluctu:rte that our figurcs
must not be lelcl appiicablc to all scctions oI thc country, or
at a givcn t imc. For nrany cornnodit ies in this group thc
consumcr is in a vcry goorl position to bargain by gctting
competitive bids frorn varior-rs manufactorers.

Relerexces
Thc mrgazines listccl bclow givc inforrnation l:oth in technical
languagc and in addit ion somctirncs in such forrn that i t  is
easily understood and usrble by thc ljrlman. Our consultant
believes th:rt th{.. magazines will prove rnore casily useful than
rvill thc books to a person u,ithout tcchnical training who
rvishes to gct gencral information about buikling rnatcrials.
Most of the govt. pamphlcts arc n)ore specialized in sul)jectr
and arc probably the bcst introductory refcrenccs a consumcr
can consult on a qrccial sr:bject.

Sec pricc list 7z of governmcnt publications, Free frorn
Supt. of Docs., W:rshington.

Aneicatr. Artltitect. Monthly. 53 a year. Ncrv York:
Intcrnntional Publications, 57 St. at Sth Ave.

Architects anA Builiers Haxtlbook, by F. E. Kiddcr and II.
Prrker. rsth Edit ion. $3, zaoo pp., i l lus. New York:
John wilcy & Sons, r93r.

Arciitectural Corlstmct;an, by Walter C. Voss and Ralph
Coolidgc Flenry. Vol. I. $uo. 1266 pp., illus. Nerv York:
John Wiley & Sons, 1925.

The Architecnral Fotnlk, Monthly. $7 pcr ycir. Con-
cord, N, H.: Rogers & tr4anson Corp., ro Fcrry St.

TIc ,4rclirccnral Record. Monttiy. $3 pcr yeir. Nclv
YorL: F. W. Dodge Co.. r r  5 W, ao St.

Arciitecatre. Ilonthly. g3 per year. Nerv York: Charlcs
Scribncr's Sons, j97 Fifth Ave.

TAe Better llanes Mattual, ed;tcd by Blanche Halbcrt. $3.
Z8r pp., i l lus. Chicago: University of Chicago Prcss, r93r.

Care artl Repair of tle House-Buildhtg artd. Ho ring Prb-
l iat ion BHt5, by Vincent B. Phelan. 2oc from Supt, of
Docs. r2r pp., i l lus. Washington: U. S. Bu. Stan., r93r.

Circular :'5. Free. Columbus: Ohio State University, 1928.

Efecti<teaes ol Mokrte-Exl*ling Coarings on Wood-
Circ. No- tz!,  by George M. I lunt. roc from Supt. of Docs.
z8 pp., i l lus. Washington: U. S. Dept. of Agric.,  r93o.

Filry Watr to Lower Home Buillirg Cotr, by Robcrt Taylor

28
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Inrct E,liatc Not Reco,tlnen'ed .T
Jones, roc. . 9 pp.. illus. New York: Architects' Small
l louse Scrvice Bureau, Inc.
Grade Marlitg al Lumber for tlte Coasanerl Protectiorl.
roc from Supt. of Docs. ra pp., illus. Washington: U. S.
Dept. of Cornmcrce, 1928,
Hantboah oJ Btiliing Constructior, by Hool and Johnson,
z vol.  $ro. New York: McGmw-Hil l  Publishing Co., r93o.
Eouse Detign, Canttruct;on and Eqrilnent (in prepuation),
gr.r j .  WashingtoD: Tbe Prcsiclent 's Confcrence on Hornc
Building and Horre Orvnership, 1932.
Hoq, ,o Juige a House. roc frol]r Supt. of Docs. 85 pp.,
i l lus, Washington: U. S. Dcpt. oI Comnrercc, r9jr.
Haer to O,Lutt You Hatne-Buillinc axi Hausiry Put'licat;an
AHr7, by John M. Gtics and Jlnes S. 'Iaylor. 

5c from
Supt. of Docs. 26 pp. Wishirgtonr U. S. Bu. Stan., r93r.
Painthg Plarter-Letter C;rcular 28S. Frce. 5 pp. Wash-
ington: U. S. Bu. Stan., r93o.
Pencil Poittts. Monthly. g3 per year. Ncw York: Pencil
Points Press,4r9 Fourth Ave.
PocAet Catide to GooA Consrract;ar. 2jc. 47 ))p,, illus.
Ncrv York: Architects' Small Housc Servicc Bureau, 1927.
Preetut Home Finaaci.ng Methatls-BaiLlixg aruI Housing
Publication BHrz. 5c frorr Supt, of Docs, 22 pp. Wash-
ington: U. S. Bu. Stan., 1923,
Prc?e ;es ol Fiber Builling Baar,ls-Misccllaueotu Publicn-
tiotr,btu. Statt,, ir'o. r3:, by C. G. Weber, F. T. Uarson, L.
W. Snyder, jc {rorn Supt. of Docs. 13 pp., illus. Wash-
ington: U. S. Bo. Stan., r93r.
Rcconnenletl Mininum Requirenents lor Srtall Doellhg
Contntctior-BriL,lixg airi Hatriltg ]\rbLication BHr. r 5c
from Supt. o{ Docs, to8 pp., i l lus. Washington: U. S. Bu.
Stan., r922.
Six Stcl,s i1, Builiittg or Buying a Home. roc, Ncrv York:
Ame can Construction Counci l ,  1928,
Staniatis anl SpcciJications Jor Buiuing Mateialt-Letter
Circular 323. l'rce. Washington: U. S. Bu, Stan.
A Eniy of tle Heat Transmission oJ B|illixg Ivfatffiak-
Bnl. No. rc2, b_v A. C. willard and L- C. Lichty. z5c. 6o
pp., ilh:s. Urbana.: Engineering Expcrinent Station, Uni-
versity of l l l inois, r9r7.
Thc nrclritcctst Small Ilouse Scrvice Burcau oficrs the ser-
vicc of practicing architects, iDcluding counsel, rcrdy-to-use
plans, specifications, rvorking drarvings, quantity suryeys,
cornplctc dctails-at low cost-for the ercction of horres up
to and including six primary rooms. l t  is a l i rnitcd dividend
corpontion with a sm:rll capital. Sorrc pamplrlets are avail-
able. The addrcsses of thc rcgionnl divisions are: ror I 'ark
Avc., New York Cityj  7 W. M:rdison St.,  Chicago; 333 N.
Pcnnsylvania St.,  Indianapolis, Ind,; rr97 Stout St,,  Dcnver,
Colo.; r94 Boylston St.,  Boston; 425 E. Wisconsin Ave., I{ i l -
saukec, Wis.; 7zr Virginia St.,  Scrtt lc, Wash.; rzro-A
Cltrmbcr of Cornrncrce tsLlg., Pittsburgh, I'a.; 617.1 Dclrlar
Ave., St. Louis, I{o.;  rzoo Sccond Ave. S., Minncrpol is,
Minn.! 23o Hanna tsklg.,  Clevcland, Ohio.
Architcctural Service Burcau of The Anrcrican Institute of
Architccts, Thc Octagon, lvrshington, D, C. Inforrnation
frorn this bureau is not available exc€pt to meml)crs of thc
Institute, but subscrjbcrs rvho lravc architcct fricnds may bc
able to have qucstions answcrcd fronr the Scrvice llureau
through their fricnds or through an ilrchitect consultant.

ROOFING
Choice of roofing is largcly predctermined by the style of
architecture. Within that limitation, horvcver, the con-
sumer should consider th€ follorving attributes: resistrnce to
wcathering (that is, durability), maintenance, frre resistance,

(
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and hcat conducrivity. Color is an impoftant factor rvith
rcsFcrt  to hert  cont lur t iv i ry,  r ! l r i re roots bLing prcfcrrL lc ro
( i r rL oncs in hor c l i rnrrcs,  i r : .cspccr iv.  of  rooFng nrrrcr i . r l .
All roofs should be heat insulctcd. (See Heat Intutating
Matcr;als, Col. J6,) Unlcss othcrwise stated, the nratcrials
here listed, iI properly applicd, arc considered adcquatcly
ryatcr-tight. pr 32

ROLL ROOFING
it'his _is the cheapcst form of roofing, less sarisfrctory thxn
flexible shingles nr durability and gooJ in resistance to sliark or
flying ember ignition, althor.:gh lcss so than slate or til;. The
rn:rterial is felt made {rom rags and rvood pulp and saturatcrl

_ rv i rh asphr l t .  This is  rhc srnrc r r r r ter ia l ,  in  roo { t  lo l ls ,  ot
? rvhntr  f lc ' r ib le . ,a.ph: l i '  shi rq les arc rnrJe.  l r  corrcs in thrc( ,'  

t t1 i { } ' . -s inglc rnJ t rvo- an, l  r lnc-ply,  sur f . rc, .J  r i rh st r t t .
gra-nulcs or asphalt. The cost of laying rhis type of rootins,
inclLrding labor and material, rangcs from 9c to r3c pcr sq ii.
P t  3 2

ARTIFIC]AL SHINGLES
Artificial shingles and roll roofrng are cl:rs:ifred as A, B, ud
C by Undcrwr i tcrs,Lal ;omtor ies in accordancc rv i th thci r  { i re
rcsistance. Durability antl cost are roughly proportion:rte to
fir'e resistance rating.  sphrlt and asbcstos shinglcs arc avail-
rble in a rvide varicty of typcs. Having made his selcction,
r l , c  p u r . h r . c r  m a y  s : f . l y  q , . c i f y  r o o f i n g  s i L h  U n d c r s r i r , r s '
LrLJorrrof les r f , r ing.  rnJ buy on e pr i ,c  brs;s.  lUJnUf.r ,Jur ,  rs
of  r , ,of ing atr  l i ' ted in rhc List  a l  In! fe,rcd Fi tc pror t . t io t t
,,l lllia ces (new edition annually), free from Undcnvriter.s'
Laboratories, zo7 E. Ohio St., Clricago, or from branch ofljces
rn pnnclpal cltres,

Fkxib le- type:  Thc cheapcr grrdcs of  ar t i6c i :1 shinglcs are
uI  thc f lcx ib le tvpc and erc gcncr. r l ly  m.rde of  as1.h. l t -s . r tu-
r : r  r , - r l  Ie l t  of  vary i rg th ickncsscs surface, l  on rbe cxt ,osl l  l : , , (
n'ith small particles o{ slatc. In weights lighter than ttndcr-
t r i ters 'crade C l ikc ly to cur l  up at  the corncrs i  hcavi . r
\yc ights are sat is fxctory rs to rscrr i rg qur l i r i rs ,  ' l  

l r , ,y  r rc
nrorc bre-rcsishnt  thrn wo^t l  shinglc. ,  but  l , .ss so th i tn s l i rc
or tjle roofing. Available cithcr as single shinglcs or in srrjps
of drrce or four shinglcs cach. The latter fomr is chcapcr in
both nriti;rl cost and laying cost. pt 32
Attificial shinglcs of asplalt-saturated fclt should bc laid
ovcr a smoorh slrcathcd surfncc, not nailcd to hth. sur.lr
shinglcs ale somct imcs la id ovcr rn o ld $ood shinslcd roof .
This is done for tlre sake of econonry but carnot be rccorn-
rrcnde, l ,  The cost  of  lay ing th is type of  roof ing,  in(1, ! r i , ,g
L r b o r  r n d  n r i t e r i . r l .  r i l l  r . r n g c  f r o r n  r o c  r o  r ' l c  p c r  s q  t t
for strips in plain colors, in blended colors uboot ic mor";
for  seprrate shinglcs,  r rc to r5c.  pt32
Rig;n qf,e: Thc urore cxpcnsive grades of artificial shinglcs
nre rigid shinglcs madc of asbcslos 6bre and Portland cenrent.
T h y  c r c  m r d c  l n  t h i . k r r c s . . s  f r o r n , l  i n .  u p  i n  v r r i o u s  s i z , , s
rnr l  colors,  somc rct  r . . ( r r t : r f f  o lJ we.rr l r r r ,  J  t i le ,  anLl  s^rrc
s r r r f : r c c r l  q i r h  s J  r r .  x l n u l . s ,  b l r , k ,  q r , t n .  a r r t l  r c r l .  l l l y
arc.long-lived and probably as firc-rcsistant as slate or tilc
roonng. pt  32
()f thcse there are two gcncrll styles-American pattcrn rrxl
lrcnch prttern. The former are shaped and laid liLc a rvoo<l
shingle or  shingle t i lc ,  and thc latrer  are square and la id
rliigonally, Shingles of Frcnch pattern are cheaper tirrn t|e
rlrnerican per unit of roof cover:rset because of the smajl
ioss in overlap. The loss for French is abour r7/o, an<l Iot
nmcdcan about 6olo, but varics with the length of thc
shinglc and number of inclrcs cxposcd or ,.to thJ weatlrer.,,
p t  3 2
Thc rigid shinglc should bc laicl on an asphalt-saturated roof-
ing fclt applied to a snooth shcathcd roof sur.face. Copper
clad or copper slatc nails arc recommended for fastcning
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rlgid shingles bccaus€ the shingle rvill outlast nails that vill
!ust. Thc cost of laying th;s type of roof, including labor
and rnet . r ia l ,  wi l l  bc f rom r8c ro loc l ,cr  sq f t .  pt  3z

SH EET META L ROOFS

Sheet metal is applicable to both fat and pitclred r.oofs. It
is a very expensive form of construction as to installxtion,
and,  widr  some matcr ia ls,  a lso as to rnr intencnce.  More-
over, the high hcat conductivity of thc metal causcs upper
storeys of a housc to become uncomfortably hot from direct
rays of  the sun,  pt  32

Tio sheet cannot be considered
economicxl, dcsl)ite its lorv frst
cost, bcc.usc of hish mainten
.n .e  requ i rcNcDts .  I t  h ls t  be
rq).inled, rr.fer.Lly witL red
lcad or with {rtcrtJroof asphalt-
linsccd oil D.int at l€ast once
evcry two yeirs, .nd even with
sood care it n,ay rust quickly.
pr 32 C3

Zinc shcet cxl.nds and contracts
g . ra t l r  s , i th  chnges in  ten l ,e ra-
t!re, whicll may cause lezkaee.
pt 32 c3

Copper sbect. !t J3 A3
/)( w€iglt tirned coprer le.riD3
sheet  i s  d r r iL le  i t  r )n in led  rv i rh
a  su i tah le  r r in t  ( rLd  l , i , t  o r  N! ,
t . r f roo f  as fh r l l . l i ds l  cd  o i l  t . i r t )
evcry two ycars. rrt 32 r\3

Lcad shect. \.e.y exlensive and
litrle used. Coppcrtead sh.et
vcry durablc. !t 32 O3

SLATE SHINGLES
In durability sllte corrlpar€s favorably with good quality
tile and coppcr, Variations in this respcct aic aepentlent
upon haldncss, and to somc extentr tl)ickness.' Vcrmont slate
is harder than that fr.orr Pcnnsylvania. Slatc is gradcd ac-
.or t l ing lo ro lor  an, l  r l , i .Ln-.s.  The rcr l  : rnd gr(cn s lJtcs
(which cornc f rom Vernronr)  ind the th i .kcr  s l : r tes are rhe
rnore expensive. Guaranteed unfading slatc should be used
as some colors f;rdc. Other than that, colo! has no sig_
ni f icance but  an csthct ic  onc.  pt  3?
AIwrys ley s l i tc  ovcr uood s|e: th ing covcred wirh $aier-
proof  ro" f inx fe l t .  Usc copp"r  n: i ls  for  st . r tc  sLinglcs,  two
to erch s l , i rs l ( .  T lc pr ice of  h l ing : r  s l . ru root ,  i rc lur t ing
ruof inq I , l r ,  labor unr l  r l r ter ia l ,  rurrs f r ,m 25.  to 6rc l rer  sq
f t ,  d iJTcrcnce in.1,r icc r .ef lc , t ing, l iS.rcr ,ccs of  darc depcnding
on coror sncl  c lncss.  pt  j ,

The following manlrf.rcturers of slate roofing rlratenal are
r c c o m . n c r . l c r J :  t .  C .  S h r f t l n r  S h r e  t o .  ( G r : r n v i l l , , .  N .  y . ) ,
Ri , ing &.Nelson Slrrc Co. (W.+ p.r$ let ,  Vr . ) ;  VcnJor St . te
Co.,Inc. (Eastou, Pa.) r Structural Slate Co. (East pen Argyl,
Pa.) pt 32

TILE ROOFING
Tile roofing compares favorably rvith slatc in durability and
as a non-condrctor of hcatt maintenance is low. Initiai cost,
evcn in the chcapcr grades, is, houcver, consirtcrably higher
than slate,_varyirg in cost of instailation, inclrrrling lilrcr'and
nater ia l , . f lorn 3oc to $r  per sq f t .  Di f lcrcncc in p. i . .  nn
tile roc,f is duc to ihc tvpe of tile uscd. Gcncr..rlly shingle tilejs  ch. . r tL- , r  to-rn,rke : rn,J ro l :y .  Forrrr rd r i lc .  s t  . r r ish r i te,
i ' r ' .do,Linc r i lc ,  r l l  require speci : l  root  prrprr : r t ion to pro_
vlue msi€nlngs. pt 32

Lay tile roofrng similarly to slate over fclt, pt 32
The. follorving manrfacturers of tile roofing are lecom_
'r : . .1d:d. :  

P.  Mi f f in I Iood Br iLk Co. r  D.r i .y ,  . rcnn.) ;  
Ludo_

rv,cr-Lelrdon Co. ( r04 S.  Mic l igan Blrd. ,  Chicrgo).  pt  3z

WOOD SHINGLES
Wood slinglcs are not so durabl€ as slate or tile. They rre
satisfnctory with rcqrect 10 he:lt conductivit{, and arc, wit!
the exccption of roll roofing and flexible slinglcs, the cheap_
est form of rooling. With reqcct to 6re, hoivcver, thcy

Sce r{sc 2 and the Istraduction to Con{rttcrt' Il.s:@ch lor cxl)latririon of rhe listinss
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prcscnt a seriors hazard. Woodcn shingles ha'ic becn hcld re-
sponsibie for much firc loss. The Departrnent of Agriculture

rentions sparks on corrbustible roofs as rnrong thc principal
causes of farnr 1ircs, A bullctin called "Flying Dcstruction,,'
issucd by the National Firc Pr.otcction Associationr says, ,,New

woodeD shingles may not look dangerous, but they furnish
the tinder rvhich starts and spreads conflagrations, especially
when old and dry." u 3 r

The National Lumber Mfrs. Association, u.hose inte.est is of
course that of ensuring as rnany uses of lurnber as possiblc, has
fought consisteDtly agrinst rcgulations liniting or prohibit-
ing use of wootlen shingles. ln Minncapolis, passage of a
proposed ordinxnce designed to abolislr thc use of rvooden
shingles as roof coverings lyas prevented by the lumbcrmen,
(u 3r)  Thc luurbcr industry c lcar ly  rdmits i ts  intcrest  in
secur ing cont inucd pcrmission lor  use of  woodcn sbinglcs.
In conncction lvith the announcemcnt of nerv rcd ccdar
shingle gradings,  adoptcd in March r93r,  the Anerh:ax
Lutnbentan, ..exponent of the Americrn lurnber industry,',
nrakes the follorvi:g statenrcnr: .(The prlncipal rcason for.
the chnngc is because iI wc put them [thc new standartls]
irrto efiect the 6re underrvriters are rvilling to call ofi thcir
dogs and to raise no objection to the use of quality shinsles
on honres in uncongcsted districts of a city. Thc ncrv build-
ing code of  thc Nat ional  Borrd of  Fi rc Underwr i ters wi l l  no
longer calry a c lause prohib i t ing uoocl  shingles wi th in the
ci ty l i rn i ts .  .  .  . "  (u 3 ' )  Thc nrost  imporrant  provis ion in
the nerv commerci:rl standards for thjs conrmodity is thnt a1l
conmclcial standard slingles shall bc edge-gr.aincd. In other
vords, '(It dcpcnded trpon horv a boartl was cut whethe! it
would bul .n or  not . r '  u 3r
The use of flarnmable roofng matcrill-and wooden shingles
of course fall into that clais-puts a financial burdcn 

-on

the consumer of rvhich he may not be fully a$,are, In the
first placc, thcrc arc additional insurance premiums and
pol ic ics on a bui ld in; t  rv i th f lurrnabie roo{,  rvhich,  we are
infonned, avcrage throughout thc country bctwccn roc and
t  5c p€r g roo of  insurance.  Moreovcr,  whcre wooden
shinglcs are permitrctl, tbe 6re hazard is also figurcd in thc
basc insurance ratc of  the cornmun;ty)  so that  not  onlv t le
m a n  s i r h  r l r c  q o o , l ,  n  . h i n g l ^  r o , r f  b ; (  r l l  p o l i r y  h o l d e r s  o f
the distdct  share in the addcd expcnse.  Furthcr  cxpcnses
alc (hc ( l i r ( . t  loscs by f i rc ,  an, l  h iehcr mi int .nxncc rosts
for  rnunic ip:r l  f i r .  I ' rorcct ion.  Woodin shingles of  the f l r t -
grain type and thoso not conforrning to the new standnrds
arer however, not to be l)ernitted io the new code. u 3r
Never lay wood shinglcs over a sheathed roof, as shingles
need air circulxtion undcr thenr to kcep thcm dry and so pre-
vent rotting. Lay thenr on wood lath and nail each shinglc
to two bcaring hdr strips. pt 3u
A roo-f formcd of r.c:dily ohtrin:rble ced:rr shingles should
cost  i t 'out  r lc  pcr  sq f t ,  i r rc ludinc labor and rnatcr ie l .  I f
specia l  hrnd cur,  her;y hutr  sLingles are useJ,  or  pre-sr i inei t
creosoied oncs,  thc cost  lnry hc :or  ro :<c p.r  sq f r .  Wh-rc
wood shingles rrc us.d,  t l ic  n i r rh of  rhc rool  sboul l  bc et
Ieast  loo nnd prcferably a5'  or  srei , . r .  A roof  rv i th a
45" p i lch fonn(J rv i th woo,t  .h inxles rv i l l  hst  rz to r . l  rerrs
wrthorlt repl:rcclncnt. Creosoting and staining rvood roo{
shinglcs 1vill give longcr lilc to the mrterial but must bc
repeatco cvery 5 years. pt 32

t -
lCypre* s l inFle.  have r  te l l .
I  ency ro crr l  and become l .aky
|  ! t  32

Rcd . . , l i r  shinsles conrplv ing
$i t l ,  c , {nnrerc iat  standard CS31-
3t  U.  S.  Bu.  SraD. 1931. g31

FLA T ROOFS
T'he most cconornical  mcthod of  cover ing f l r t
$hich ry i l l  g ive a surfacc last ing r5 years or

30

dcck roofs,
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normal use, is the follorving: First lay hcavy sheathing papcr
over thc roof boarding and thcn tarrcd roofing lelrj covcr
with pitch or asphalt; thcn lay two or thrce plics of tarrcd
roofing felt with pitch or aspbalt betneen plies; and finally
cort with pitch oi asphalt in which mry bc cmbedded gravel
or slng, or 6nish merely rvith an extm heavy layer of tough
rvateiproof roofng paper or asbcstos paper, The slag or
gravcl surfacing is far rnore durablc than any papcr, Under-
rvritcrs' Laboratories label should bc reqtrired. pt 3z
Asphalt, cornplying with or exceeding governrncnt specifca-
tions is prcferable to pitch as it has rnore elasticity, rvill not
crack in cold weather or run in hot. A finish surface o{
gravel or slag will have a tcndency to bc scraped in onc di-
rccr ion and wi l l  cause rrouble in c logging up rhc roof  gul-
tcrs ind lerdcrs which drr in of l  rhc wr lcr .  t t  thc roof  is  ro l r
bc used for  recrei r t ional  or  oLh-f  r r i f f (  pun'oscs.  i t  is  ad-
v isable to cover thc hui l t -up roof ing rv i th prorrenedc quarry
t i le  (ordin:ry rcd t i lc .  chcrt rcst  grr , le)  h id in a bcJ of
lvatcr-prooled cemeDt rnort:rL and with io;nts rnacle of elastic
mat ' r i i l .  whcrc f l . r t  roofs r rc L.h inJ p. . r : r ,cr  wr l ls  rhcv
shoulr l  be f lashet l  wi th bui l t -up f . l t  or  s l rcet  m.r : r l  rvhcr.
roof surface mccts rvall. Roofs should always be slightly
pitched topa.d drains to allow water to run ofi. See also
Sheet Metal Raolt tbove. pt32

HEAT INSULATING MATERIALS
In buying houses do not take anyonc's rvord for thc insula-
tion. A house rvith ! in, insulation mav trothfully be rcpr.c-
scnted as jn.u latc, l .  e l r l rough of  cou$c r i )c  in.uhi i ;n $ i l l  rot
be nclequate. pt 32
Flrx;b le Tf le insulr t ion is  sold in ro l ls  rnd cui  on thc iob
to f i t  rhe spice whcrc i t  is  (o bc in.r l r l leJ rnd is  gencr i l ly  I
sccured in p lece by srr ips of  r lood hrh hold i rg i ts  edgcs.  I I  I
used for sound insulation it should never be placed under
compression, as its e{licicncy for this purposc depends on
loosc packing. Nonc of the flcxible typcs listcd lras any 6re-
proof or fire-resistant qualitics. pt 32
Cabol's Qltitt (Samuel Cabot,
Inc . ,  141 Mi lk  S t . ,  I los ton)
Ifadc of ecl srass hcld benvectr
tvo layers of kralt 0apcr. ,\I.
terial !rrice $20 lcr 1,000 sq fl
i0  % in .  th ickness ;  $52 re r  1 ,000
sq ft iD r in. rhickness. Labor
cost for installation $65 rcr
1,000 sq It. l)ts 32 A,tt

Uisotu Bhtc S'';tc (TIie Upson
Co., r0 Upson Point, Lockrrort,
N. Y.) i.hfiy rvood product
held bet\Yeen l\vo layers of t'dfr
pape.. ilaterial price $60 pcr
1,000 sq ft in 94 in. thicl(ncss.
Labor cost for inst.llation $65
per 1,000 5q ft. pts 32 Al

Botsotl Wool. (wood Conver-
siotr Co., Clocquet, Mi!n.) Mtrch
d,e sarie as U|sot tslnc St/ifc.
Malerial price $50 fcr 1,000 sq
ft in % in. thickness; $80 !$
1 ,000 sq  f t  in  1 in .  th ic lness .
Labor cost for install.tion $65
per 1,000 sq ft. pts 32 Al

Frar'rirlr' (Flax'li.rum Co.,
Sr. Paul, Mihn.) liibrous na-
terial ft.de from Rax. Material
price $50 per r,000 sq ft id Z
in .  th i .kness ;  $90 per  1 ,000 sq
ft in I in. thickness. l.bor cost
fo r  ins la l la t ion  $70 pe .  1 ,000 sq
{t. No.e didictrlt to aDply tlin
otlter makcs. pls 32 A2

Laose Pached 7/1,  insulat ion is  gcncral ly  appl !cd by thc
Inanufxcturer or hjs licensed agcnts, as (cxccpt for STraro-
F/ale) it requires more th:rn ordin:rry skill and often sperial
equjpnrent to apply it eficicntly. pt 32
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S ttarolt lott c (SDrayo.|latc C,,.,
816 l j .  Bay  51 . ,  l i i lwa , r l cc ,
w is . )  Thc  nros t  ccon, iD , icar ,
eflicidri, and easily ar,0li.d nrr'
te r ia l  o i  any  t t i ) c .  l l nde  fDn
shredded paper  $ i th  s i l i ca  and
t i r  bnrder ,  a rp l ied  by  fe .os  . t
spcc ia l  ! rcssure  su ! .  l t . t f f i . l
and labor cost for i0stnllarior
complcte $11i0 f)cr 1,000 sq ft,
Gen( ra i l y  app l i cd  in  I  in .  th ic l .
ness which js suiilcicnt. Dts 32

,t.^.r
J ohitt\t oi'ril I e H on c I nsr latio t!
(Johns  anv i l le  G) r r ' . ,294  Mar l i
son  Ave. ,  New Yor l ,  C i ry )  Vcry
efncient material ol librotrs r.ck,

>  
a t  l , l i e d . b v  I  r t * u r e  a u r  L  r t h r _

r  iDry !  rnougn ' r  c i r  De an , r
t,ackcd. l,lspecirlly adrr)1cd to
br i ld jnss  a l rc i r l y  .ons t rnc tc (1 .
Mater ia l  and lahor  cos t  fo f  i t r -
s ta l l . t io r  con \ ) l c tc  $250 t )c r
1 ,000 sq  f t ,  l l x te f in l  i s  n rc -
prco f  a rd  i J  gcnera l l y  i t )p l i cd  i , r
4 ir, tbieliness- t,ts 32 A3

Mnatol lYool (U. S. Ilireral
\Yoo l  Co. ,  280 I lad ison Ave- ,
\ "cN Yo ' l<  C i ty )  I  ib rous  ma
terial mrile fro sl.s. G.D'
erally ar)t)licd in 4 in. li)ickness,
D imcn l t  to . rDIy  c f tc icn t ly  due
to hard pactiDg. pts 32 Bz

Rigii Boart ?jrJlr insulrtion concs in sheets of vrrying
thickncss tboush thc stan(lard thicliness is r's in. It nray be
used ei ther ins idc or  outs idc wal l  s tLrdding and un( le rc. l th
raf tc ls.  Sorne buik l ing codcs prohib i t  i ts  use on outs idc of

f  p l a * e r  d i r , ' t l t  o n  i t s  s u r f . r i c  r v i t h o r r t  r n i n u t e l y  a n d  c a r c f u l l y' 
follorving dircctions of thc rnanufncturer or cracking of
plastcr may resolt. It is sornetimcs d€sirable to apply metal
lath,  screening or  other mesh to thc jo ints of  tbe boards,  or
to fill joints rvith special contpounds recornmended by thc
nranufacturer. A patcnt phster, Solilaz (The Solidon
Products Co., Wolf and Water Strccts, Philadelphia) has bccn
found the best availablc plastcring matedal on this type bolrd,
bnt the SaLi.lon rcpleser)tltiic should be present during ap-
plication of insulation and rt the sta{ of plastcring. Nonc
oI the boards belorv is firc"ploof or fre-resistant. Ail rvoocl-
pulp boards tcnd to discolor and becorne "crurnbly" {rorn
oxidat ion rnd thc act ion of  mould spores.  pt  3z

A

T/cccrlJt ('tree6^lt CotD., 347
lladison Ave., New York City)
An i.rportcd Swedish !rodrct
hade fro:n wood !ulD. l-css cx-
rens;Ye than others of this tylc.
l ts  32

pts 32

C

Not ReconnenJed

C.latc, (Celoter Co., 919 N.
Michisan Av... Chi.aso) Ilr.lc
fron srga! can€ llble. prs 3? ct

lr,ilot (,\rnstrcns Cork & Id
su la thc  Co. .935 Concon l  S l . ,
Lancaster, Pr.) A (lonrcstic
Nood pDlp  prod lc t  cors idcr .d .
good material. lts 32 ,tr

I  u  l , s t ta t i , !  r ! , r1 , . /  ( lo f i rs
M.nr iUe Cor r . )    donrcs t ic
rvood Drlp product $i,lcly dis
triblted aid corsidcred s'ood.

Lstiitc (Insrlite Co., ntr'l.lers'
l l xchanse,  I t ln lneapo l is ,  I t inn . )
A domcstic 1vo0d l)Lrl0 D.odrct
widely diskibtrt.d rid corsid
ced sood.  p is  32  Ar

r 'Uoro , i t ,  ( i t i so r i te  Com. .  l l l
\Y. \Yashirslon St., (lhidlll,)
A  sood insu la r ins  n . te r i r l  L ' t t
h ish  in  p . i ce  conr la rcd  N i r l ,
otheis equally effi..ciotrs. s 3?

Udtt"r (Natianal Gr.r'srm Co.,
409 Jacksoq tslds., 1l!llalo, N.

?
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Y.) A product made from
licorice roots. Bt onc adriscr
cons idcred  t }e  bcs t  inN la t i ! s
nraterial o{ thc rigid loard lype.
I lade  in  th icknesses  o f  id  in .
aqd 1 in. pt 32 ,13

Al,tstrans's Corhboord <lfn\
s t .ons  Co.k  &  Ins l la r ins  C( , . )
An exce l len t  ins { la l ins  lna tc r i r l  :
senc .a l l y  1 in .  th ick ;  n r .dc  o l
cork; expensive and more cosrly
to aDply ihan othcr hrkcs of
f ib r . rs  mat  e r  i . i .  1 'c t rs i l c
strcnsth lov. Dts 32 A3

Cald  Bo" t t  I tBr td t ia r  Boatd(Na.
tioD.l (;ypstrm Co.) A sood
iDsfllaliig matcrial but most cx.
teDs ive  o f  th is  type .  p ts32 Aa

Bronze wire nesh is lons lived,
strolger t}an cot)pet, and now
r€latively clcap. The ooly ob'
jectnr to bronze Nire dlcsh is
that it nay stain the surround-
ing lrood\rork. pt 32

iuonet netal sire 'ncsh is 'nore
exlensivr thar brorze, brt ovcr-
comes tlie stiitlids ditllculrt,
p r  32

 hnrinum Nire meslj is s.tis-
f.clory, ercclt near snlt Nat.r,
pr 32

Therc is vcry closc cornpctition bctrvccn ali manufrcturels of
r ig id board typc insul ; l t ion inr l  before ordcr ing any one brand
th€ consumer rvould t lo rvc l l  to ath isc scvcral  manufncturers
or dralers thirt he rvas considcring the use of their products and
that  the.ontract  sould be arvarded largel l  on the basis of
pricc. The rverage nraterial price ori rigid board insul:rtion
is g+5 per r ,ooo sq f t r  labor cost  for  insta l lat ion is  gzo per
r ,ooo sq f t .  pt  32

SCREENS
I4'ire Meslt. The rvirc rncsh cornrnonly used in windorv and
door screens is  No. 16 (r6 stnur( ls  to thc inch) which excludes
both flies and nrosquitoes. If gnrts arc prevalent, No. 18
rvire mesh should bc uscd. Tlre edges of all rvire mesh shor-rlcl
hove a selvage. pt 32

Mesh of iron wire and salv:n-
ized iron wile are not recom-
Nended because of the rapidity
sith $,hich they iust. pt 32

Pure .oppc. wire mesh is too
soft, and lilie bronze tuesb, like-
ly to stain dle woodrvork. pt 32

Wire  ncs l  o f  odre  nc ta ls  and
n l loys  nre .n  thc  l ra rke t  dd
c lanns  o f  d t r r ib i l i t y  .nd  lons
l i le  a rc  r i xdc  fo r  thcm,  bu t  ser -
vrce tests on th.se nerver prod-
rc ts  a re  no t  conc lus ive .  p t  32

'rl,c 
orices (approxim.tc) pcr square foot of the various kjnds oI

\ i re  n ,esh  are  .s  fo l lows:

B r o n z e , . . . . . . . . . . , .  7 c
C . l ) I ) d  .  . . . .  . . .  . . . .  .  6 c
A l l n ) i n t r h  . . . . . . . . . .  7 c
c . lvan izcd  i roD.  . , .  .  .  5c  ! t  32

Frames. Ftamcs fot hokling rvire mcsh should be of such
constructjon as to allorv replxccrrrcnt of tbe mesh rrithout
iniury to the framcs. In l)oth rtood and metal frames this is
rccomplished by thc usc of r groove and spline, or strip, to
hokl the nesh in piacc. Wooden frarlcs shou.ld be joined by
concciled Inortisc r.d tenon construction, r,rell glued and
wcdgcd. Woodcn frarnes for. r,virdow screens should bc at
L-ast  i i  in .  rh ick,  and doors at  lcast  l i  in .  th ick.  Woodcn
frarnes rre much lcss expcnsivc, and if made of well sea-
soncd mater ja l ,  and kcpt  proper. ly  p i r inredj  are as sat is factory
r s  r r r ' t r l  f r r r r . c < .  R , 1 , . r i r i r r F  r r r c r r l  f r r r r r s  i s  v e r y  e x n r n . i v e
and for most persons, impossiblc. Iron frarnes should not be
used, because of their tenrlency to corrodc. pt 3z

The various openings of a house require their own particular
methods of screcning. Sorne of thcse are considered in the
follorving par:graphs.
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Dool. Sclecn door Iramcs should be divided into panels for
strength.  I ron f ramcs shoutd-not  be used; othcr  (non-fcr-
rous) nretals {or scrccn door franres, while satisfactoly, cost
twice as nruch as rvoodcn fiames, pt 3z

DaubleJaug whdocu sat/r. This type generally has the
screen on the exterior face oI the rvinclow frame, using eithcr
full- or halfJength scrcens. Full-length scrccns are €asier to
install:rnd removc, havc a neatcr appelrancc, and cost vcly
little rnorc than halflcngth scrcens, which are of groovcd
framc construction, and arc al*'ays apt to stick in nost ar-
noying and unmanageirble fcshion. pt 32

Ltaar.l ole ing catcneilt rarlt. This t}?e is generally
screcncd rvith full-length cxtcrioi scrccns, pt 32

ottt".uanl-aletlitlg calcnettt sash. Such openings rnust bc
screencd on the inside of  thc sash,  using one of  the fo l lo* ing
methods:  ( r )  F ixed scrcen,  thrcugh which is  run a c i rsemcnt
sash opening-and-closi lg dcvice;  because of  dr is  device,  morc
cxpensive than any of the other types. Further, the dcvice is
l ikc ly to be out  of  a( l justrncnt  much of  the t imc.  (z)  Hor i -
zontally sliding scrcens. of trvo or more sections. Satisfrctory
proviclcd no warpagc occu$ in the dividing stripsi consc-
qucntly, Don-rusting metal is prcfertcd to rvood for thc
frames of  th is type.  (3)  Sic lc l ivoted or  top-hingcd screens.
Cheapest  type,  but  inter fcrc * i th draper ics in opcning and
closing.  (a)  Rol l ing scrcen.  Recent ncchanical  improvc-
ments, and a ieduction in price, rnakc the roller screcns much
rnorc satjsf:rctory for insitlc screens than in thc past. The
nrcchanical spring rollers ;rre nrore complicated than othcr
types but they have thc impoitant advantage that thcy do not
have to be r€nroved irnd stored, but roll up in a mctal box
head at thL top of the rvindow fiame. They rcquire adjust-
ment at le.st once a year, and the consutner should obtain a
five-ycar guarantee of free seNice and repair before ordering
ihem. pt  32

Relatioe lricet The follorving tablc shows the present cost
of  screening a rv indow opening 5 f t  h igh by 3 f t  wide,  using
No. 16 nresh bronze uire in all cascs. As only one opening
is consirlcrcd, the costs are high. In actual constructioD,
lherc scvcral  openings arc scrccncd at  once,  the uni t  p l icc
rvill be nrr,rch lowcr. Thcse prices are only approximate,
s incc screcning thc opcnings in a bui lc l ing rcquircs many
allorvances both {or individual desircs and building design.

F u l l  l c n g t h  c x t e r i o r  w o o d  f r a m c  s c r c c n - . . . . . . . .  .  $ 5
!-ull length extcrio! bronze franrc scrccn.
Hal f  lcngth extcr ior  woocl  f ra,ne screcn .  .  .  .  .  .  .  .  .  .  .  .  3.5o
H a l f  l e n g t h  e x t e r i o r  b r o n z c  f r a m e  s c r e e n .  . . .  . . . . .  6
Pair  of  s idc-pivoted inter ior  rvood f rarnc screcns.  .  .  .  .  .  .  r r
Pair of sidc-pivotcd intcrior bronze frirmc screcns . . . . . r8
Pair  of  hor izontal  s l id ing inter ior  wood f rame screens. .  ro
Pair of horizontal slitling interior bronze frame screcns. r7
I n t e r i o r  r o l l i n g  s c r e c n  . . . .  . .  . . .  . .  .  9 J o

Wood frame scrccns sill be furnished by local carpenters or
lurnber rnills, but for urctal frame screcns or rolling scrccns
the consuDrer may obtain estimrtes {rorn any of the following
n'anufactur . rs or  th( ; r  sx lcs r rpruscnt l t iv(s:
E.  T.  Burrorves Co.,  Inc. ,  70 Free St . ,  Port lancl ,  Mc.
Chamberlain Mctal Weathcrstrip Co., Detroit, Mich.
HiEgin Mfg.  Co.,  Ncwport ,  Ky,

Jaurcstorvn Screcn & Mfg. Co., Jamestown, N. Y.
Kane Mfg.  Co.,  Kane, Pcnna.
Roi lscreen Co.,  Pel la,  Iowa.
Watson Mfg.  Co.,  Jamcstown, N, Y.  p l  32

All purchases should lrc made on the basis of cornpetitive bids.

INTERIOR WALL FINISHES

There are so n)any \r:rys of finishing interior rvalls and prr-

titions and such a varicty o{ nraterials frorn rvhich to choose,

Itente,lintc IIot RecofirnenJed N

that CR can only classify mcdrods and materials in a gcncnrl
way. It suggcsts that thc coDsun)cr rvrite for adtlitionrl in-
{ormat ion and aclv ice on any part icular  problcm not  covercd
hcrc in to the Bu. Stan.  or  the Bu. Home Ec. ,  Washington'
D. C. Thc Architects' Srnall House Scrvicc might also be
consultcd (see Relcrence, col 5z). pt 3z

PLASTER
Thc allrost univcrsal methorl of finishins interior wcll and
cciling surface is by plastcring, either dircctly on ntasonry
surfaccs coorposcrl oI holtow tilc, gypsum blocks, cindcr
blocks, brick, or concrctei or on lath securcd to stud and
wood joists nnd to woocl and metal Iurring. (pt 32) l'laster
has thc advent:gc of good 6re rc' i* ing, hcat ;nsuirr inc arl l  .y '
xrousric profcrr ics. lrs natural color providcs a sirnplc ind,x r l

to quality. The best plastcrs are bluish; pure white dcnotes
a good quality; the poorcst gra.les have a bufi or rcddish
tinge. (g zo) Thcre are many substitutcs for lath and for
lath and plaster, Ior all of l'hich econo'ny rnd bctter results
are clairred. Plastering is messy work, and slow work when
the timc requircd for it to dry out- is sdded to the time rc-
quired {or application. Moreover, plastering cannot be done
during freczing temperatures unlcss temporary hcrt is Pro-
vided to prevent damage. With all the disadvantages of
plastering as the urge behind the qucst for satislactory sub-
stitutes, it can be statcd rvithout fear of contradiction that
Done has becn found. pt 32
Prelatut;on tor Pl.atter. Masonry surfaces to be plnstered
should be treated to prevent staining of thc plastcr and to
providc a bond bctwcen the surface and the plastcr co:rt.
Rough surleces of Lol l ,-r* t i lu rnJ brirk Jrould bc ,orr '1' la<ly -
coated qith emulsiGed asph:r l t  or an :rsphalt- l inscctl  oi l  pr inl I
(Valdura, Amerian Asphalt Paint (d.,  191 Scvcnth Av",,  '

New York City), Smooth surfaccs allording no bond should
be coated with asphalt widl *hich, rvhiLc still frcsh, coars€
sand is blorvn. Gypsum block requircs no such trcatmcnt.
CoDcrete surfaces should be thoroughly chipped rvith a con-
crete pointing hamner or the inside surlaccs of the for'ms iIr
rvhich the concrete is pourcd should bc conted wjth Corlrt
(Concrete Surlace Corp.,60 E.42 St.,  New York City),
rvhich prcvcnts the set of the ccrnent in the facc of the corr-
cretc to a dcpth of about 'l in., cxposing thc clcun agSregatc.
A{ter thc fonns:rre strippcd, thc loose uraterial on thc f:rce of
the concretc must bc reiuoved by brushing and washing.
p t  32
Lalh. Nl lath used should be an expandcd rretal lath of
any one of thc many t!pcs av:r i l : rble. Prcferr l-r ly i t  should
bc galvanizcd. It should bc not ligl)tcr tlr:ln No. 24. gauge.
Metal lath should bc fastencd to rvoo(l stud, joists and furring /
with galvanized staplcs) and to urctal furring with galvrnizcd
tymg wue. pt 32
Plastcr apnlied to wood lath rvill not stand as r!'ell as on
nretal lath, because rvood lath nrovcs with seasonrl changcs
in hurnidity and oftcn brcaks the plaster key. Wood lath
(thadows" plastcr ccilings. pt 32
Plaster should never be applied dircctly on the intcrior sur-
faces of cxterior masonry walls. Such wrlls alurost ahvays
absorb and tnnsmit rnoisture rvhich will iniurc the olastcr.
l f  cxtcrior url ls do not lcak. thcy wil l  "swc:1." AII extcr;o!
rvalls to bc plastered should be furrecl on the ;nside eithcr
rvith hollow furring tile or wood furring. pt 32
Plaster Boards. The market ofiers a numbcr of substitutcs
for lath in the form of shccts or bo:rrds to be nailcd to str.rd
and joisrs. Somcrimcs the r;eid insul.rt ing borrds:rrc urg,d ,
for this pr.:rpose. Thcir um. ir  is chimcd, rnrkcs pos.ible thc I
omission of oDe or trvo coats of plastcr, but actually does not
result in a f irst class job of plastering. pt 3z
Plastcr should lx applied to plaster borrd only iD strict ac-

n
Coul rJeDt iJ l  Consunt r rs  l t rse ! rc I
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cordance with tecommendations of the manufacturer of the
wall board, or those of a competent architect, Otherwise
cracks in the plaster may be expected to develop at the joints
in the plaster board. Sol lon (Solidon Products Co., Wolf
and Water Sts., Philadclphia) a special plaster, is recom-
mended for use otr wall board. pt 3z
,4pllical;an of Pla$er. Good plaster finish catr be prcduced
only with three coats-scratch coat, brown coat rnd 6nish
coat. Where a rough surface is desired, the 6nish coat may
be omitted ond the finish produced by .,floating', (applying
with wooden trowel by circular lrotion) the brown coat.
Gypsum plaster is generally used for the scratch and brown
coats. The neat material should be mixed with clean sand
in the proportions recommended by the manufacturer o{ the
praster. pt 32
Plaster requires from two to four weeks, according to weather
conditions and tempetatures, to dry suficiently to rece;ve any
kind of painted f inish. pt32

Colorcd. wall glasteh Wall plasters colored with minenl
pigments are not satisfactory. Colored plasters in which
coloring has been applied to the aggregate or 611er are re-
ported satisfactory. Redecoration can be accomplished by
painting or plastering over the original coat, by covering
with wall paper, etc. g 20

See Colored Wall Plaster-Tech. Palet r8r, by Warren E.
Emley and Charlotte F. Faxon. 5c from Supt. of Docs. 8 pp.
Washington: U. S. Bu. Stan, Dec. r9io.

WALL-PAPER
The least expensive 6nish is wall-paper. A good grade of
wall-paper may be purchased for 65c per mll, and for th€
average room ro rolls are sufficient, A good paper-hanger
can apply the mr.tcrial to one toom in a dayts time. Don,t
apply paper over wall board, for no matter what treatment
is given the joints of the wall board, thcre *ill be movement
there with consequent tearing of the paper. Any contlary
recommendation from wall board or wall-paper manufactur-
ers may, in our opinion, be wisely disregarded, pt 3z
Before papering over plaster, see that the plaster is thot-
oughly dryj give it a good coat of shellac or glue size to
prevent the lime in the plaster from .,burning,, through the
paper and causing discoloration. Papering ceilings is apt to
be unsatisfactory, as the paper is likely to peel ofi, due to
increase in weight following the absorptiol of moisture.
pt 32
Wall-paper is easily replaced at a small expense. Remove the
old paper by wetting thoroughly with water and scraping
ofi with a scalpel. pt 3z
There are many waterproof-coated papers on the market for
papering, such as Sal*bra (Frederic Blank & Co., New York
Central Bldg., New York City) or Sanitas (Standard Textile
Products Co., 32o Broadway, New York City) which are
easily cleaned with soft soap and water. They are more ex-
pensive in first cost than plain wall-paper and are also moie
dificult to hang, requiring more time and carc on the part of
the paper-hanger. Plain wall-paper can easily and quickly
be given a coat of transparent water-proof varnish 'which

will greatly increase its durability. pt 3z
Never use wall-paDer around a shower bath o! bath tub as
contact with water ard highly humid aL will fade the pat-
tern and cause the paper to peel ofi. It is advisable when
using a paper that costs more than $2 per roll fiIst to line
the wall with a thin cloth lining. This will prevent crucks
in the wall from showing through o! teating the paper. pt 32
Thin veneers of wood backed with cloth are to be avoided.
They are dificult to apply and come ofi the backing easily.
Fle*<rood (The Flexwood Co,,4413 Division St,, Chicago)

is a product of this nature. Real wood panelling of simple
dcsign is no more expensive than this type of construction
and compares favorably in price with a papered plastelwall.
p t  32

PAINTING
The successful and durable painting of plaster is a most
dificult problem, and the Bu. Stan. letter circular 3o4 on the
subject should certainly be consulted. In reading this, on€
needs to make allowance for the circumstance that the cir-
cular (which supers€des a previous edition that caused con-
troversy embarmssing to the Burcau) greatly unde$tatcs
some of its judgments, particularly those points which uright
be read as unfavorable to the use of lead zinc and oil paint
on plaster w:l ls. The present document, though frr less ob-
jectionable to the oil paint tladc than its predecessor, is vcry
useful, even to consumers, if read with the above point in
mird. pt 32
Failures of paint orr plaster occur frequently and in some
cases are hard to account for, except by technical examina-
tion quite unavailable to the ordinary consumer. Such fail-
ures are commonly and often erroneously ascribed to the
presence of excess moisture in the plaster, but th€y occu in

\ many cases where abnormal moisture cannot account fot the
dificulty. The damage to a paint surface on a plaster wall
comes from the alkalinity of the normal traces of moisture
which may permeate the wall in certain climates and under
conditions which may tecur from time to time. It is most
essential that plaster should be thoroughly dry beforc apply-
ing any oil paint, and, even with the best intentions, one may
in practice often apply oil paint to plastei that is not nearly
dry enough. A recommended method is to slightly roughen
the thoroughly dry plaster surface by sandpaPering, dust
thoroughly, and apply a size coat of water-rcsisting varnish
thinned with turpentine or mineral spirits, On this, when
thoroughly dry, apply a frst coat of paint containing con-
siderable boiled oil, and use the fewest possible number of
additional coats to give the desired appearance (information
from Bu. St4n. circular), g 3r
A stiong sohtion of aluminum sulphate or zinc sulphrte is
often applied to a new plaster wall before painting. The
common practice of using glue size is thought by some to
be unwise. A plaster wal1 allowed to stand a year before
painting gives one much better chance of satisfactory rcsults
from painting (if oil paint is to be used). u 27, z9
Cold water paints with a casein binder can be applied to
damp walls, and are probably the safest kind of paint to
apply to plaster that is hardened but not assuredly completely
dry. In considering cold water paints, their low first cost is
important. They have the disadvantage of not being wosh-
abJe, and of rubbing ofi on clothing when touched. In any
case, however, they are to be highly recommended fo! use on
ceilings. cr 3z
Old plaster surfaces must be cleaned (before painting) with
washing soda and water to which a little ammonia has been
added. If surfaces have been previously whitewashed or cal-
cimined, it is absolutely necessaly to wash all such coating
of before preparing the surlace for painting. . u 27

A flat (matt) paint finish, while restlul to the eye, cannot
be wa^shed without streaking and shows marks very easily.
If an oil paint is used, an enamel gloss finish is best for hard
use and cleanliness and is particularly advised for walls in
bathrooms and kitchens. The plaster base of walls of the
latter should be a special dense plaster srch as Salidon (The
Solidon Products Co,, Wolf and Watcr Sts., philadelphia) or
Keea.e Cemcnt (The Best Bros. Keene Cement Co., Medicine
Lodge, Kans:s). In such locations ordinarv plesier absorbs
rnoisture easi lv and then disintegretes. pt j i

See pas€ 2 and rhe lrltodaction to Co$an.rs' Reseolch tor €xllanation of the ltr;n8s
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Tlrcrc are avaihble a nurnber of matcrials known as phstics.
They are in fact plastic paints, both oil and rvater, and ar.c
Lrsed to produce decorat ivc f in ishcs knorvn as r ' texturcd,r ,by

virious methods of :Lpplication. In cheap rvork thcy are
soDrct i rDes appl icd di rect ly  to p l is tcr  borrd and insulat ing
boards over a coat of sizing. This short cut to results is not
re(ornmendcd. pt  32

TILE
For bathroom rvalls, tile applicd ot'cr ccment mortar an{l
nctal Iath base is the most dumblc alrd satishctorv material.
P l r i n  s h i r "  r i l e  i n  s r o , k  ' i u  s  i s  n o r  c r p c n s i v c  a n d  i . . . ' s i l y
c leaned: Glazcd t i le  is  grade( l  on a No. r ,  z ,  3 basis.  Grrdcs
vary considerably frollr onc product to anotheri grnde r
should alrva_vs be sclectcrl, :rs thc price dillercnccs are neg-
ligiblc on sma)l lors. 

'I'berc 
are many tilc substitrrt.s on the

DruketJ such ts litrolite (Ttre Vitrolitc Co., Palkersburg,
W. Va.), a glass product rvhich is very expensive (rnorc
costly than marble) anrl subject to cracking. Asbcstos tilcs
and zinc corted asbcstos tilcs, rvhich are surfacc trcated w;th
lccquer or paint, arc too cxpcnsivc in initial cost to plovc of
ultimate econornyr they crack more casily than glazed tilc.
P t  3 2

LINOLEUM

Linolcum (special l ight wcight naterial-Congoleum-Nairn
Co., Kcarny, N. J.) is rapi<l ly gaining poplhri ty as r \Lal l
covering for bathrooms and kitchens. It provides r durablc,
ersily cleaned and (lecor:rtive rvall covcring. It is succcssfully
used as 1r'ains{oting in place of tile and is priccd at less than
one-third the cost of t i le. pt 32

COST GUIDE

The follorving guiclc is submitted to shorv ralaiive costs of
difierent bases for rvall fiuish rnd oI wall finishes thenr-
selves. In all cases it includrs labor and rnatcrial for installa-
t ion and is based on avcrage prices at r93z lcvelsi

Ba,es ,"1"!i:,,'
W o o d  l a t h  . . . . . , . . . . .  2 0 c
t r f . t a l  l a i h  . . . . . . . . . . .  2 3 c
Wall board . . . . . . . . . . . . - . . . . . . . . . . . 40c 60c
2 coals llaste. 50c
Tera cotb blo.k (4 in. llickncss) . . . . . . . $2

Fili'h.s t:::;"0
W a l l . 0 a D e r  . , . . . . . . . , .  . . , . , . . . . . . . . 4 0 c 6 0 c
3  c o a t s  o f  p a i n t , , . , . , , .  .  .  .  ,  .  .  ,  .  .  ,  .  ,  L ' O c  - 3 0 c
lletal or .sbestos tile. . . . . . . . . . . . - , . . . . . . . . . . . . . . - . . . . . . . . $4 $6
( l l a z e d  t i l e . . . . . . . . . . .  . . . . . . . . . . . . .  $ s - $ 7
\ I . r h l e  . . . . . . . . . . . . . .  . . . . .  . . . . . . .  $ 6 - $ 3

pt  32

FLOORS AND FLOORING

The use or abuse to rvhich a floor s'ill be subjected shoulcl
,lictate thc general class of flooling rnatcrial from rvhich the
linal selection is nradc, Will the floor bc impervious to
nroisturcl Will it be disfgured hy hot grcascl Will it stald
qr unrler shufiing trllficl Will it give a srnooth semi-slip-
pery surfrce suitablc for dancing? Will it have the \!a nth
.rnd rcsilicncc desirable in a bcdrooir floorl Tlrese are
typical of the first questions which the proq>cctive purchascr
should ask, Therc are also ronsidcrrtjoDs of appcarancc, crLsc
of cleaning, comp:lrative durability and, of course, the cost.
In thc follorving discussion an attcmpt is made to classify
fooring materials on the bnsis of their physical properties
and thercfore their suitability for use in the various parts of
the home or building, This cl$siication is follorvr<l by a
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Desi lc .  pt  32

lleather resistittg foor.r. Floors rvhich rvill

Intcrneliate Nat Recan'tler,l l

description of cach o{ thc mrterials nrcntioncd 
""4 

tf," '"ctf'- 
f] \]l

ods oI  l iy ing thenr.  pt  32

Moisnre reristhg floors, The follorving matcrials, if prop-
cr'ly laid, will produce foors that ar.e highly resistlnt to nnd
\1i l l  not  be in jured or  defaccd by nroisture:  g lazcd and
vitreous tile, terrazzo, cork tilc, rubbcr tile, lbolcum drich
has becn finished \ith wrtcrproof varnish or lacqucr, tcak
la id rv i th whi te lead or  o i lcd jo ints,  rnrst ic  or .aspbal t  t i le  anr l
rnignesitc. Bccruse of thcir resistance to thc penetration of
rnoisturc, these floors arc sanitary and east to clcAD. pt 32
(rrease rcsisting floors, Floors of the follorving materirls
rvill not absorb or be disfigurcri b1' grcasl or slop, as in a
ki tchcn:  g lazcd or  v i t reous t i lc ,  qunrry t i lc !  tcrrazzo,  rubl)cr
tilc, linoleum fnished rvith a lyatcrproof varnish, and mrg-

^T
withstrnd ex-

Poslrre to rvc:rther, as for open porches :nd tcrraces, may bc
madc of the follorving matr.:r.ials: concretc, glazed or vitrcous
tile, teffizzo, quarry tile. prornenade tile, rvhitc pine, rift-
or cdge-gr'rin fir, teak, pt 3z

Abrasion resisting f,oors. Floors Fhich will givc satisfactory
serv ice under heavy pedestr ian t ra l l ic  arc:  concrctc especir l ly
surfaced,  terr : rzzo,  v i t reous and "non-sl ip, '  t i lc ;  and to a
lesser degree,  sorne of  the hardqood f loors such as quarrer-
sa*cd oak, maplc, birch and rift-srwed or cdge grain yello.rv
pinc. Thc lifc of this lattcr class of sc:li-rtsistrnt doors de-
pends largely on the care and upkccp thcy rcceivc. pt 32
Vl'an4 resilient foorr. Floors of comparitive rvar.r:rth, re-
s i l ience and quict ,  corr l for table to l ive \ ' ; th,  inc lude the fo l -
lorving: quarter-sarved or flat-sas'crl rvhitc or recl oak, y,:1Jow
pine,  maple,  r i f t -grain 6r ,  Sorrhcrn pinc,  cork t i lc ,  l inolcum
arrd all of_the more expensive lard rvoods such rs mahogany, 4$
cbony, rvxlnut, teak. pt l2 | ,

wooD t-toot<tNG
Graler. Rules of spccifications for. thc valious quirlities or
grades for each of thc kinds of l'ood used for ioor.irrg lave
bcen adoptcd by the various assoc;itions of producers and are
used as stanrlard descriptions by both purchasers and supplicrs.
Only by asking t\vo or more suppliers for quotations on the
srnrc glade crn cornpallrtive prices be sccr:red. These stand:rrd
speci f icat ions or  grading ru lcs r ray be sccurcd on loan,  rv i th-
out  charge,  f rom the American Standar( is  Associ l t ion,  ,9 W.
39 St . ,  Nerv York Ci ty.  I f  d)e purchxscr is  unfar l i l iar  rv i th
what these gr id i r rg ru les rncan in tcrms of  a l lorvable dcfccts,
samples shouJd bc exarnined bcforc the decis iou is  nradc and
prices asked [or. pt 32

Al l  t rood f loor ing should be thorouchly k i ln drht l  : r  n<l  c: r re-
fu l ly  prorectcd f rorn rro i . rurc unr i l  f in ;Jr t , l .  

.F loor ing 
rvhich 

,is  not  dry whcn l : id  wi l l  shr ink anLl  t rv ist  r f tnr  lay ing,  pro-  '

ducing unsight ly  open jo ints and an uncven surface.  pt  3z
Finished rvood floors shoull bc lajd over iL rough floor lsith
a th ickncss of  bui ld ing paper or  fe l t  between. pt  3z

Wood floors, gencrally in pattcm, cornposed of short lengths,
may be laid over a smooth concretc sur.facc, by sticking with
an cspecirlly preparcd n:astic. Thc rvoorl in such floors Irlusr
be rr i l lcd to 1 ' r 'ov i , le r  kcy groove for  t l rc  rn ib l ic .  pr  32
Oak, Two species of oxk arc cornnonly used for flooring,
namely, rrhitc oak and red oak. Red oak is not quite so
tough or durable as white oak, and costs less, The dificrencc
in durability betrvecn rcd oak and rvhitc oak may be dis-
regrrdcd in thc s.lection of floors for resicJcnces. Many
persons prefcr the richer color of red oak. Oak flooring is
produced in qurrter-sarvcd ind plain-sau'ed. The grain in
rhe qo:rr t . r -sr \ !cd rnater ia l  is  a l ,proxinrar , . ly  vcf t ;c l l  to thc f
f loor surfecc.  l r  $ i l l  not  spl inrr ' ,  s l r r i rks luss,  is  lnrJer rnd I
nmrc durablc, but costs nrore than plain-sawed flooring. All
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standard oak flooring is il in. thick, tongucd and groovcd
on thc sides and cnds, 2+ in. face, and in lengths providcd by
thc rule for each grade; thc poorer the gr:rde the larger thc
pcrccntage of short lengtlrs.

l,rzlirg: Should be tightly drivcn up and nailcd rvith td cut
lloor nails sprccd not more than ro in. apcrt. The surface
shoultl be planed where ncccssary and scraped, or machine
sandcd, sanding by hand around basc boarcls ind in corncrs i
thcD covercd rv i th heavy bui l< l ing paper unt i l  a l l  paint ing
and othcr l'ork in roorn is finishcd,

Fini ing: AppIy a paste frllel rvith stain mixed into it iI a
darkcl  color  thnn thnt  of  the naturat  rvood is  desired.  Oi l
or \vax ovcr lill,:r. If oil is r.:sed, a mixtulc of r gal raw

, l insecd oi l ,  r  qt  turpent ine and ]  pt  dr icr  is  recommender l .
' Iuo 

coats of  o i l  or  rvax are rccommendcd for  6rst  in ishing,
thc second cort  appl ied aB hrs r f ter  the f i rs t .  Insterd of  o i l
or rvax, in rooms where thcle is little trxfFc, trvo coots of
ffoor varnish or quick drying spar varnish applied over thc
fillcr will proch:cc a very satisfactory 6nish, less slippery
an<l requiring less c:rre than rvax or oil frnish. Wax may be
appl iecl  over thc v: l rn ish.  Opinions regrrr l ing use of  shcl lac
vary. One cxceptionally lvell-infonned consultant adviscs
that  i t  should rrot  bc used in in jshing ioors.  pt  3z
Ma?le, MWle is an extremcly hrrd, closc-graincd wood and
is rcconmended for floors which rvill have to witbstand
hclvy trafic as in stores, armorics, gJ'mnasiums, school roorns
and public dance halls.

Ia.yirc: Should bc l;rid seme as oak flooring.

Finislting: No fillcr is required for maple. The oil or wax
should be applicd direct to thc clcirrr wood, Greater penetri-
t ion and durabi l i ty  of  6nish $i l l  bc securcd i f  t le  f i rs t  coat
of  o i l  or  wax is  appl ied hot .  pt  3z
l'?/lo,ur Phte. Yellorv pine flooring is p.ocurable in eithcr
pla in-srrved ( f iat  grain)  or  r i f t  (edge grain) ,  Hcal t  r i f t  is
cut  cnt i rc ly  f rorn thc hard insidc port ions of  thc t ree and
contains no soft or sap wood. Hcart rift is a most dr.rrablc
mrterial and costs more thrn oak. Yellol pine should not
be uscd rvhcre it rrill be exposcd to the weather unles it is
treated to prevent dry rot.
laliag: Same as oak,

Fixisl.i.ng: Same as olk. pt 32
Sorthern Pine. Th;s mrtcrial is inferior to oak, maple and
yellorv pine. It is probably thc most gencrally used iooring
in low cost work. It is procurable in both flat-sarved and
rift-snrved. As rvith oak and yellow pinc, the dft-s.1ved
(ctlgc glain) matcrial is sup€rior to flat-sawed.

Laying: Sa.me rs oirk, except that the cl:rss of material :!nd
its cost do not Narrant the same carc in layilg and surfacing.

Finisltittg: Sa.ne as oak or ycllow pinc. pt 3z
Fir .  Dougl : .  f i r  f rom the Paci6c corst  is  coming more
in(l rrlorc gcncrally into use. It is an open grained, splintery
rvoorl. Only thc bctter grades of rift-sawcd material shoul(l
be uscd for fooring. It r€sists rct and thercfore is suitable
for use rvhere exl)osed to the weather.

Laying: \tlhen hid exposed to the rveathcr, galvanized 8d
cut lloor nails slould be used, and the eclgcs, before laying,
should be coatcd bcavily *ith rvhite lead. Otherwisc, fir
flooring is laid ancl surfaced the same as oak.

Firirlrirg: When cxposed to thc veather, flnish with two
corts of deck paint. Interior fir flooring is finished the samc
as oak or  yel lo lv p ine.  pt  32
Wll;te Pine. Whitc pine is highly resistant to the attacks of
oI thc clements, rvhich qr:alifics it for extcrior use; but it has
thc disadvantagc of being cxtrcrncly soft and therefore is
easily disfigurcd. It is r:sed cxtcnsively for dcdis of yachts.

I'eah: Teak, bccausc of its toughncss and resistancc to moist-
ure and greosc is a lrighly desirable nood for flooring. Its

A
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cost is about thrcc tirhcs that oI quirte!-sawcd white oak, It
is not procurablc in any stanclald clirnensions or milling. For
floors it is generally used only for th€ face of three ply built
up boards, mil lcd *i th tongues and groovcs. I t  is oI a r ich
brorvn color, beauti{ully grained and uakes an extrencly
handsome floor.
Laying: W\en laid rvhere therc witl be moisturc, the joints
should be white lcaded or oi led.
Firklitg: Olled or 6llcd and saxcd as foi oak. pt 32

RUBBER TLLE
Thc rcsilience, irnpermeability an(l noiselessncss of rubber tile
rnrkc the material pcculiarly suitable for lloors in kitchens,
bath rooms, or l)ospital corrirlors. Tile made frorn nerv
rubbcr or neiv rubbcr compoundcd rvith a lirrited percentage
of rcclaimed rubbrr, relatively hrrd and of darkcr colors rvill
produce tire most satisfictory ilools. Thc production of
l ight colors rcquircs lalge addit ions of incrt f i l lers and color-
ing matter and a corrcsponding t lccrease in thc rubb€r con-
teDt. Such t i le tcnd to lose thcir rcsi l iencc rvith aging. So-
crl lcd cushion-brcked t i le or t i lc mxde sith a face of dif ierent
composition frolr the backing arc inferior and shoull lre
avoided. pt 3z
Laling: For the best results, rr:bbcr tile should be laid over a
hard 6rrn basc such as concretc, but can [:e laid over ot]rcr
surfaces. The matcrial is djfiicult to lay :rnd requires rhc
enrployment of ski l led mechanics. Rubber t i lc ioor should
not bc purchascd rvithout a guar.antee requiring the contnc-
tor ro rrplrce , lcI,  ct ire r,  .  rr l ial .  I ' r  32
Arnong the manufxctlrrers oI and contractors for rubber
t i l inS \\ho irve acquiret l  a rclur. l i^n for prnducinq satis-
factory rvork are rhe fol lor l inx: ' \ .nericrn RuLber pro.tucrs
Corp. (rz5 8.46 St.,  New York City); Anrcrican Ti le &
Rul.rbcr Co. (Pcrr ine Are., Tr.r 'on. N. J.) i  I lood Rrjbb.r
Co. (Watertown, Mrss. t ;  S,c, lrrrrn Rrrl , l , ,  r j  Floorin- Co.
(S, Braintree, Mass.);  U. S, Rubber Co. (355 VaUey St.,
I ' rovi<lcnce,.R. I .) ;  Syra-Bonl Rubbcr Flooring Co. (Syr,r-
cusc, N. Y.) r Wright Rubber Products Co. (Rlcine, Wis.)
p r  l 2

LINOLEUM
Linoleum is generally marketecl in 6 ft vidrhs, rvhich vary in
thickncss or grugc. !-or houschold use, \he light ba l;rltil.
o r  A  g ruge  (a l , l . r ox i r n r r c l y  3 i  i n .  r h i . k .  s r i r t r i n r  s l i nh r l v
lcss thrn r lb 1'c- *1 h) .rnd 13 grug. (rr) l ,r , ,r i  Jiety I  i ; .
t h i ck .  r v " i g l i i g  abou r  I  l b  pc r  sq  t r  r  r r ^  s : , r i . f . L . r o11 ,  1 , t  3 :

t

?

?

?

Scvclal  types of  l inolcrrm arc obtainable:  phjn--a pat tcm-
less l inoleurn,  rvhich vcry rcar l i ly  sborvs iootrnarks rnd is
hard to keep c lcan;  in la id l inolcurn,  rvhich is  pat terne<i  in
s u c h  i  r r , r n n . r  t h r t  r h c  d " s i g n  a t , t r ' , ! r s  r L u , u l ] h  r o  r h e  L u r h D
b e r k i n g . ( o b s c r v .  . r h i s  r r  n r )  e \ 1 , o " ( d  , . r , t ) i  j r s p i  l i n o t c u r r i ,
r n  I n l r r {  r } p .  \ t r  r o u r  a  d f h n i r c  p r r r e r n -  i r s  r f l c c r  s o m . w h . r t
l ik ,  rhrr .o l  wooLl  g l r in ing-prob,rb ly rhe rr ,osr  <te, i r . rb lc,  rs
rnost  easi ly  kcpr c lc, rn.  AIwrys look [or  rhc rr : rL le n,Lrnc
I 'nalpu, t , .xnd thc.  grrdc.  sarnpr:d on the bur l . rp hack,  ro , t is-
t rngursh l rorn-  rmr l r t lon rr r th puorcr  r r r : r r ing qur l i ry .  pr  ;2
ArNt lo - ts .s  

^L ino tc rm 
(a{ rm.  

I  
p r rn tFd I :no lcunr .  s in .e  decn-

s r ro t rs (ork  Lo . ,  Lanc . l t c r ,  t ,a . ,  I  ra red  by  I .a in . iu r  lhc  sur fac .  ,  ILanc .s rc r ,  r ,a . ,  I  ra red  by  I .a in . iuq  lhc  sur facc  ,  f
n r  r r  I  p rx in  t inor f , rn ,  , tocs  no !  l ro tJ  i t s
.taoldr Linoleun (Consoleum.
N. i rn Co.,  Kearny,  N.  J. )  pt  32
,laDor (Sloane - Blabotr Corp.,
Philadclphia) pt 32

Linoleuhlifte products on vtrictl
the  name L i ro l r ru  does  n . r  r t -
Pcar  unequrvoca l l y .  c r  32
Cawoleqlfl sha\ld not be con.
fused witb linolculn. It is a
surface'treated Droduct and not
ilura$)e, ali}lorgl m!.h cheap.f
than linoleur. (pt 32) If such
i'npermanent flooring is desircd,
therc is belieacd to be no diffcr
cnce nr we.iing qualiries bc-
tveen tle Gdld Scdl ^rtl Sillref
Scal Con8oleunl pt 30

Se€ lage 2 and the Introdtctior to Consuners' Rescorch tor expladition of the lisl;ngs
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;"''i";;;i'".u";; i in.'", ".to"'..' 'nt",'t:,rli! ,:*":" ltl1 | 'l''.'l:u* n' '1

TERRAZZO I ^ .,
|  (  o r l i  r l l ( ' o r

Terrazzo should be laid in lnits not cxcceding-+..ft in-anf 
I :;;:;"","'"di' ;;'.'r,'r'J 

".'i"i""."p,:"ir ' , , ,  
" . . ' ," i fr ;  ""1" 

scp.rrared bv brr 's str i l 's '  to insurc asrinst 
|  

- '" ' ' ' '

thc development of unsightly cracks pt'1" 
I MAGNESITE

Tcrrazzo shoultl bc boug)rt on carcfully preparcd speciEca- 
| N,t"sn""ir" i. ' 

".*p",liJ' 
conshting principallv. of

h"oiy un<l g"ne'.tly referrcd to as faience' pt 3z 
I iiJ "iliilo,. * r,

cork,tile are -made., "J",Ti'*,:t:,",1,,::l*""1";;"f;. ff; I ll'"'ilii'""'
i '"" 'La'i" " 

-. iJ-, ' .r t"t ' l 'r. l" nrtural gum in the cork

i '"-"ri" ,f," t,rrt icles rogqtl ' 'r '  Th ri le are mr(lc in 1w"

n"'"*.'ir'i 'l r* thitk.tire 'rre 1':lt:'^:T:."'l;i l;
;*'-l l;;;;;;itt givc equallv satisfactorv service' pt 3u I mate'at to

Confidential-Consu'ners' Rcsearch

36

Not Rzca,nmenJzJ I 
n"'o*-"od"A L'termc'ltate Not Reca"ncndeJ

Cork t i)e are 'rnded snooth :rf tcr l :yrng' rnrl  exccpt 
, in 

brrh- 
f

Lalins: Fltr graired pinet:."I'":li.lt'suir:hre for founda- I t"'* "'",.:,r;;1"::;;:"Ii,il ' i:;li,liii^*""i, "'."'' r,. *'i '-

r:*::ilnt.ii":lil'i""':'llj:! illi{:'.:'*- "l I l*:1i1,I'l.,-;fflin::'i'"";*m:l,f;",.:u:lii;cement the l inolcurrr to a rl rb rcrt 
" ' ' l* . l l , l , i l ,"JJ"n'i* 

' ' l j i  
I i"., ' ," i,h irei ' l f st.ctch.d mr:l in rhoroughly_rei'ked olcr a

this to underfluor, taking care th3t :r {ontmuous nrlr ur I l i t;-, ' l- ' ."^; ' i ,:,; ir-- '-"-". rro .ork ti ie ire cementcd to''lii.i'L"lii'Jiiiii''.'"ppji"a.- ir'" "r'"*' J,ill"'""f*;11 | :il'H:If.t 
buirr.ring papcr' rhe cork trre ar!

"n:,i:'j#,"il.,il.J ij; :;'i;;"';;il ;|; ;r'j.kr":"y;Il I co.k t;r" "," "",derr snoorh "t::l llli*:*..":i"*l: Hl:;:':i"['T":Tfi"-";rri."'fri"'"'i"""p".,u.e du'ing l"ving | 
.,""j;''ffikir,;"]liir,"a uv "u'l"ili:,1''",:li:";:"::ljgt.':;.1:ll.lt:.n,lo;'n 

,",n'"'",u.e durins lal'Ins 
I ::"11";':;lliil f;:i:i..i"ll'*'J':i il?r::J,,'J1ili':;

spar varnish.  Pt  32

re*tzzo is ".^r"""0 "lt[l(^!.(?"."nt,.*o,t", "n,r."."r I i:*.,,:h':.:;"3":TiTl":i:,,-;::rtT::i"$"iii;:tt"]l
iirr" .i i.r.,"i l,*r,r". r r',. "'"4't" .hips,an -q',inkr'J | il;;)i;:: (i;';. i, s'., r'-" york city). pt jz

li:"1"*** :"*:#',tri;il::'1,:f ,i:'Tl;i:ii;: | , ,y:'::.?.,:,.:u,",,i"h ""e rdded nlrers. 
'tl

;1"1:::"i,'J":';l;:iil "';,"llJ:',':'iJ,r::: i:"-;";; i; | *"",;. ri,: rj. *.,l.,l:":,,tj.i'l:,::,'i,1":: ln"1f.'* *ii::
ilili:.r%"t}t+i::""'.'.'.r, ,fi\J::;:l"T:'n": I iiirni lf. I*l;ru'"*i:.q611'!fi:$ift1i;;,ll:l"i,.i't',"':.',;,1''ii".i,'.1'J'ji ,,,1"0#":;";i.d"..:. | ;ii,il:ii,;;.;i;jl,l'li:il* _:ill"lf :iii:1. H"':,i-il
lljlliJ";l,;'jL:l:,T0";,:tn';,"1'""'":_..:,",.'," ":: | :*l+: *"kil;i',u'*,"ti:l l.;'l':;::t'.*:*

Tcrrazzo should bc bought on carctuLry prePdruu sl)E!ruLA- 
| N,t"gn""it" is a composition consisting principaltY ot mig-

Con .n,l .pp"ou"d samples. pt 3z I ncsiurn 
"if"r;a" 

ii;.iria> an<l powdered magnesium oxide'

vrrREous ,:rLE I ix.'.":1H::::i[;;.,-:1t'.:rl"-*:R.-t'5"*i:i
vitrcous ti ln are uscd in form ,f encaustic.t i le mosaic (small 

| "aoion.l"t*'"n l l-" 
' l l- ' .0." 

i l j ' ' : : ' . t::r"i l :1.'Til l l-;ftf i ;

Various fillers such as ground

Xi:[:Ui][,";:-:';:"1'i,'ili'ii#i"i'i' liii .Jiiil'"]"ilj- | ffi:. "r,_::T{"""*,1*l'Hi":::"::: i:;:lJlJ,:.'-":;i:J:'i::"i:i.Il"fi:.1; ff :illJl' l";;'il':'.:i-l :* | ::{t,t r..'::i i:r:;; ,",'n,*',."':"J:',.ff'.T'fi1-;:

":,l}:'i''i:ll',il"i'll'i,"i"i,i"0""*'rn'ii:'l?:;{i'ti 
ril; I ii'i'.i,i""i; ..i ::l.,j: +'':'"t1"::,.'i,il,:ii,'':::*::;t i6
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.

mixtures Fhich become (rsoupy" when tamped will not give
the best results, becausc in such mixtures the stone or gravel
tends to separate frorn thc cement and sand and the 6nal
concrete vill be porous. This base should be tamped and
roughly leveled with a long straight-edge. If a fnish coat
is to be applied later the surface should be roughened with a
rake and covered with single ply roll-roofing or tough heavy
waterproof paper. If a monolithic floor is to be laid, the
6nish coat is applied immediately. pt 3z
In both typcs of floor, the 6nish coat is composed of r part
of Portland cement and z] parts of coarse sald, and only
enough water to produce a mortar that can be spread. Keep-
ing the water content in the 6nish coat down to the minimum
is important to insure against a separation of sand and cement
uDder the trowel. The 6ne material which floats to the
surface of a soft mix rvhen tro*elcd later dusts ofi the Iloor
and o{ten causes cracks and incipient disintegration. Tlre
object shoulcl be to so mix and work the materials that the
wearing surface will be composed largely of sand. pt 3z
If the frnish coat is applied to the rough base floor after the
latler has s€t hard, the surface of the base should be thor-
oughly cleaned and soakcd {or z4 hours. Sometimes a bond
between the base and the finish cannot be secured w'ithout
chipping the base or cleaning it with an acid solution. II
acid is used, the surlace must be thoroughly n'ashed to re-
move all traces of acid belore the 6nish is apDlied. The
f in ish coat  should be kept  moist  for  6ve to seven days af ter
laying to insure against quick curing, shrinkage and cracks.
It is advisable to embed in the center oI rcugh base floor
some kind oI metal mesh, hear"y chi&en *'ire or expanded
qetalr as a reinforcemeDt. pt 32

COMPARATIVE COSTS OF FLOORS
Ttese costs are Ior a square foot of flooring, laid, and zte
based on recent price quotations {rom reliable flooring con-
tractors. They do not take accouot of cost of ca.re and main-
tenaDce over r period of years, which varies with the difierent
materials; e. 9., it has been estimated that the cost of ma-
terials, laying, care, and maintenance for linoleum (on which
initial investment is low) is as high as that lor tile; while
the corresponding cost for terrazzo is higher than that for

Price Per rq ft,Idid
Mdrie. Plain.sawed; clea!, r9c; No. 1, 13c; foctory srade
s t r i p s ,  1 6 c  . . , , . . , , . , .  . . . . . . . . . . . .  l 6 c - 1 9 c
Y.Utu Pine. Rifrsaw€d; srade A hcait, ?7c; srad. B
I rear t ,25c i  s rade A sap,  21c j  F la t .sawed;  s rade A sap,20c ;
s r a d e  B  s a p ,  1 7 c ;  s r a d e  C ,  1 5 c  . . . . . . . . . . . . . . . . . . . . . . . . -  l 5 c - 2 7 .
T.aFuot. L^id straight, 65c; hcringbonc pattctu, 85c... 65c-a5c
Wolnvt, MoLosonr, Satin@od, Herrinsbonc pattern,
7 0 c  . . . . . . . . . . . . . . . . . .  7 0 .
Moc issdr  Dbo" t .  H . r r i ' sbon.  pa t rc rn ,  g l  50 . . . . . . . . . . . . .  $ r .50
R r b b e l  T i t . .  5 0 c .  . .  . .  . .  . .  . . .  - . .  . .  . .  5 0 c
Lituleuh. (Plain)' Lisht battl€ship, lsc; B sause, 17c... r7c 2Sc
T.r/d..o. 4Ac 4Oc
,  i t rear t  T i le .  \Yh i le ,  40c .  . .  .  .  . . .  .  .  .  .  . toc

Con.rete. l1a;nt 25c; colored (with Dinqal rigment
n i x c d  i n )  5 0 c . . . . . . . .  . . . . . . . . . . . . 2 s c - s o c

xel?f?ncet

Precent;ng Cruks ii Ncct Wool Floa*-Leaflct s6, by L.
V. Teesdale. 5c from Supt of Docs. 5 pp., illus. Washing-
ton: U. S. Dept. of Agric.,  r93o. Covers proper handling of
wood, up to time of occupancy of house, so a! to plevent the
development of cocks itr new wood floots.

Flaors axd Thzir Suiacat-Eet- Sel. Bul. 169 (reprint\, by
Helen C. Spauldiog. Free. Z pp, Orono, Maine: College
of Agric,, Univ. of Maine, Jan. 1928. Describes the prepara-
tion of old or new rvood floors for 6nishes, and gives direc-
tions Ior the application and care oI various posrible 6nishes.

Floon-Thcil F;n;th arrA Caft-ErL Spt. Bul. 49, by Mr:.
Marion C. Bell. Free. r6 pp., illus. New Brunssicl,
N. J.:  N. J. State College of Agric.,  Dec. 1925. A valuable
pamphlet giving formula and directions {or fnishing wood
floors; preparations and dileclions for covering 0oor with
linoleum.

Floors and Floot Coverbrgs-Farmzt? Bul, rzt9. Free.
36 pp., i l lus. Washington: Dept. of Agric.,  Sept. r9zr.
Discusses common ioor 6nish materials and floor coverings,
their trcatment, care, and advantages or disadvantages.

Conwmerl Reearch Han.Iboob ol Buying, Vol. VII, Pat r,
March 1932. 3jc to CR subscribers who have not received
it as current material due to them. General information and
brand name recommendations on floo! cleaning and frnishing
materials and methods.

,

Whitc oah. Qiatt r-sewed; clea! sr.de, 25c; sat clear,
23c; select, 21c; pliin-sawed, select, 19c! clea., l8c; No .l
c o n n o n  o r  t h i r d .  1 6 c . . . . . . . . , . . . . . . . , . . . .  - . . . . . .  - . . . . . . .  l 5 F 2 5 c

lcosts for wocd flooring includ. sub Roor, waterproof papcr, m!-
leriil, laying, scraling and application of plotective hye! of building
raper ,  bu t  no t  the  f in ish .  A l l  boards  are  18  in .  th ick ,2 l  in .  w ide ,
.xcept lhose used for h.ringbole paltern, which are % in. thick and
2% in. wide; and the mrple, $l)ich is Et in. thick, and 2% in.
wide. La!o. and oateiial are iacluded for €ach of thc other
ii@ri!8s. pt 32

zThicln.sses and seishts {or linoleuh are orly alrroxinate, as
manufaclurers have not stand.rdized the use of grade terms; e, g,,
thc  A  sauses  o t  two f ta .u fac t l te rs  ver€  0 .118 iu .3nd 0 .142 i r ,
iespcctively, i\ 192A. s29

.a

o
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Air conditioning systcms 3 r-34
d e i n i t i o n  .  . . . . . . . . 3 1 - 3 2
hunr i< l i f icrs . .  .  32-31

air !rasher type, wanr)
a r f . s y s t e n r s  . . .  . .  3 +

r a d i a t o r  p r n s  .  . . 3 4
r e c o r n m c n d r t i o n s  . . .  3 l
r e f e r e n c e s  . .  . . .  . . . .  3 +

misceilnneous ventilat-
i n g  d c v i c e s  . .  3 +

misrcpresentations of
d e r l e r s . . . . . . . . . . . 3 2

r e c o n r m e n d a t i o n s  . . . .  3 2
Air vent valves for steanr

r a d r a t o r s  . . . . . . r o ,  r 3 - r 4
A l u m i n u r n  t u b i n g  . .  . .  . .  t 6
Am. lnst i tute of  Archi t€cts s2

Architecttral Sed'icc
S u r e a u  . . . . . . .  5 2

Am. Soc.  of  Hiat ing and
Vent i l r t ing Engineers.  .  9

Arn.  Soc.  of  Mccb. Engi-
n e e r s  . . . . . . . . . . . -  9

A m .  S t a n d a r d s  A s s n .  . .  . . .  5 +
A n t h r n c i t e c o a l  . . . . t - 2 ,  6 , 7
.Architects' Small House

Scrvice Bureau. .  .52 '  6o
Artificial gas ?
Art i f ic ia l  shingles . -  j3-5+
A s p h a l t  . .  . . . . . . . . . . . . .  s 6 .
B i t u m i n o u s  c o a l  .  . . . . 2 1 , 6 , 7
Blowers,  furnace -  . .  .  zS
B o i l e r  c o m p o u n d s  . . . .  . .  2 9
Boilers and firing appli-

a n c e s  .  . . . .  : .  - r o , 2 0 - 2 9
boi ler  compounds .  .  .  .  .  z9

r e f e r e n c e s  . .  . . . , ,  ? g
s o o t  r e m o v e r  . . . . .  .  z 9
U. S. Navy speciica-

t r o n s  . . . . . . . .  2 9
cast iron conl burning

b o i l e r s  . . . .  . . . 2 o - r I
ratings . . .
recommendrt ions.  .20-2r

conversion gas burners z8
I u r n a c e  b l o w e r s  . . . . . .  z 8
g a s  6 r e d  b o i l e r s . . . . . 2 6 - 2 8

care oI  gas boi lers. .  z7
consumPtion of  gas 26
cost  of  opcrat ion.  .26-27
inndequate gas mains

f o r h e a t i n g . . . .  z 7
r e c o m m e n d a t i o n s  . . .  2 8
safety guar:rntees . . .  26

magazine-feed boilers u z
mechanical coal stok-

c o s t  o f  o p e r a t i o n . .  . .  z :
r e c o m m e n d a t i o n s . . , 2 2
savings due to oper-

a t l o n  . . . . . .  - , , . .  t r
o i l  b u r n e r s  . . . . . . . . 2 3 - . 6

a i r  s u p p l y  . . . . . . .  z 3
cost  of  operat ion.  .23-2+
guarantecs for servic-

, n E . . . . . . . . . . . . 2 3
gun type oi l  burncrs z+
noise of  o i l  burners za,  z5
oi l  burner and boi ler

c o m b i n l t i o n s  . . . . 2 6
radio inter ference . .  25
recommendat ions.  .  25-26
refereaces . . . . . . . . . 26
- - - l " - a m a n r  h ' . r c

rotary centr i fugal
b u r n e r c , . - . . . , . .  z +

INDEX-Rcie rences are to column numbers
Boi lers and 6r ing appl i -

an.es-C ontixae i
s e r v i c i n g  . . . . . . 2 l

o i l  b u r n i n g  b o i l e r s .  . . z z - 2 3
steam boi lers
steel  boi lcrs

B u i l d i n g  r n a t e r i a l s  .  . . ' ,  5 r - ? o
f loors anr l  foor ing.  .63-7o

abrasion - resisting
f l o o r s  . . . . . . . . . .  6 4

bas;s for  cho;ce :  .6 i -6+
compnrative costs of

f l o o r s  . . . . . . . . 6 9 - 7 o
c o n c r e t e  . . . .  6 8 - 6 9
grease-resisting 11oors 6+
l i n o l e u m  . .  . . . . . . 6 6 - 6 7
m a g n c s i t e  .  . . . 6 8
moistu ie -  re i is t ing

f l o o r s . . . . . . . . . . 5 +
i e r r a z z 6  . . . . . . . . . . 6 7
t i l e  . .  . . . . .  . .  6 6 , 6 7 - 6 8

c o . k  t j i €  .  . .  . . . 6 7 - 6 8
g l a z e d t i l e . . . . . . 6 7
m n s t i c  t i l e  . . . . 6 8
promenade t i le  .  .  .  67
q u a r r Y  t i l e  . . . .  . .  6 7
r u b b e r t i l e . . . . . . 6 6
v i t r € o u s  t i l e . . . . .  6 7

weadrer - resisting
f l o o r s  . . . . . . 6 +

$'ood f loor ing .  .  .6+-66
f i r . . . . . . . . .  6 5
g r a d c s  . . . . . . . - . 6 +
m a p l e  . . . . . .  . .  6 5
oak, laying, finish-

i n g  . . . . . . . 6 + - 6 5
Soi thern pine,  lay-

i n g ,  6 n i s h i n g  . .  6 5
terk, laying, finish-

j n g  . . . . . . . . . .  6 5
whitc pine, lay-

ing,  f rn ishing . .  65
yel low pine,  lay-

ing,  f rn ishing. . .  65
heat-insulating mate-

r i a l s . . . . . . . . . . 5 6 - 5 3
flexiblc type, recom-

m c n d a t i o n s  .  .  . .  . .  s 6
loose-packed type,

recommeDdrt ions 56-57
rigid borrd typc, rec-

o m m e n d a t i o n s  .  . 5 7 - 5 8
intcriolivrll 6nishes. 5 9-6 3

c o s t g u i d e . . . . . . . . 6 l
l i n o l e u m  . . . . . . . . .  6 l
p a i n t i n g  .  .  . . . .  . . .  6 2

cold rvater  paints.  62
f i a t  p a i n t s  . . - - . .  6 2
o i l p a i n t s . . . . . . . 6 2

p l a s t e r  . . . . . . . 6 0 - 6 r

t e r  . . . . . . . . .  -  6 I
colored wall plas-

t e r  . . . - . . . . - .  6 r
l a t h . . . . . . . . . .  6 0
plaster  borrds .60-6r
preparation for

p l a s t e r  . - . . . - . 5 o
p l a s t i c  6 n i s h e s  - . . . .  6 3
t i l c . . . . . . . . . . . . . . 6 3
r v a l l  p a p e r  . . . . . . 6 r - 6 2

r e l a t i v e  c o s t  . . . . .  6 r
r!aterproof-coated

p r p e r s  . . . . . . . 6 r'  
wood venecr wal l

P a P e r . . . . - . 6 r - 6 2

BdlLling materi s-Continue .t
nature of information. r
p n c e s  . . . .  - . . . . . . . . .  5 1
r o o i n g  . . . .  . . .  s z - s 6

art i f ic ia l  shingles.  J j -5+
f l c x i b l e  t i p e  .  . .  .  5 3
r i g i d  t y p e  . . . . .  5 3

f lat  roofs .  .  . .  5 j -56
r o l l r o o t n g . . . . . . . 5 l
sheet metal  roofs.  .  .  j4
s l a t e  s h i n g l e s  . . . . . .  5 . 1
t i l e  r o o f i n g  . . . . . . 5 +
wood shingles .  .  .  54-55

. . . . . .  . 5 8 - 5 9
d o o r . . . . . . . . . . . . . 5 9
double-hung n ' indorv

s a s h  . . . . .  .  . . . . .  5 9
f r a m c s  . . . .  . . . . .  5 8
inrvard-opcning case-

m e n t s i r s h .  . . .  5 9
outward-openingcrse-

m c n t  s a s h  . .  . . . .  5 9
r e l a t i v e  p r i c e s  . . . . .  5 9
r Y i r e  D e s h ,  c o s t  . . .  5 8

Bulbs,  e lectr ic  I ight .  .  .  .35-37
Bureau of  Standrrds.  .  r ,  6,  29,

42,  60,  62
Cast i ron boi lers.

rag boilers.
Cement,  Port land . .  .  r7,  69
Circulators, water . . . . . . . i5
C o a l  .  .  . . . .  . . .  . r + , 6 '  7

sua fuel and fuel saving,
Coal-burning boi lers . .  .  ro- : r

Jz boilers.
Coal  stokcrs,  rnechanical .  .  r r

saa boilers and firing
applianccs.

C o k e  . .  . . . . . . + - S )  6 ,  7
rae fuel and fuel srving.

C o n c r e t e  . .  . . . . . . .  6 8 - 6 9
C o n s u m e $ '  i n f l u e n c e  . . . . . r - z
C R  t e s t s . .  .  . . . . . 3 s - 3 7

incandescent lamps .  .35-37
Conversion gas burncrs . . z8
C o p p e r  p i p e  . . . . . . . . . . . .  1 6

C o l k  t i l e  . . . . . . . . .  6 7 - 6 s
ree building materials,

floors and flooring.
Costs,  comparat ive luel .  .  .  s-7
D a u r p e r  r e g u l a t o r s  . . . . . .  3 0
Dayl ight  .  .  .  38-39

rvindorv panes decrease
l i s h t  .  . .  j 8 - 3 9

"Dayl ight"  i l luminat ion 39-4o
Elcctr ic  heaters .  .  lo- i  r
E l e c t r i c  l i g h t  b u l b s .  . .  . . .  : s

saz incandescent lamps.
E l c c t r i c  l i g h t i n g  . . . . 3 5 - 3 8
Electric radiatols ind he:rt-

e r c  . . . . . .  . . . . . . 3 o - 3 I
c o n v c c t i o n  t y p e  . . . . . .  3 0
f o r c e d  t y n c  . . . . . . . . .  3 I
n d i a n t  t ] ' p e  . . . . . . . 3 r
recommendat ions . .  .3o-3t

E l c c t r i c i t y  . . .  . . . . . . . . .  ?
E n g i n e e r s ,  c o n s u l t i n g  . . . 9 - r o
E x t i n g u i s h e r s ,  6 r e  . . . . . .  + o

, "  6 , " . Y r ; . d , , i d r P r c

F i r e a l a r m  . . . . . . . . . . . . .  4 r
F i r e  e x t i n g u i s h e r s  . . . . .  . 4 o - 5 I

calc ium chlor ide type.  .  45
r e c o m m c n d a t i o n s . , , 4 5
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