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"A comfortable house j-s a great source
ranks inmediate J-y after health."

So said SyJney Smith, noted Srglish phr

^ f ' h o n h i - - c d  T +

losopher  and publ ic is t ,
in a letter to Lord. "x.{urray.

This statement is as true today as when it was nade in 1843.
Ind.eed, with the advances in |rouse design and equipnent tlLat have been
made in recrrnt yee.rs, particularl;r the years immediatelr,' before the
begjn ing o l  the war,  the pub) ic  hr ,  s  r :ecorne more revcre ly  cr i t ica l  and
therefore d issat is f i -ed vd th uncomfor table houses.

I t  is  doubt i \ l  i f  there is  anl r th f l lg  that  contr ibutes so much
to comfor t  as good heat ing - -  re l iab le,  un i  fo  r rn,  and economical  heat-
ing .

, Any one of a half-dozen methods o1' heaiing witl r:raintain the
temperat l r re  nccessary for  l iv i i r5  condi t ions in  the hom.:  Jur ing the
w i n t e r ,  A  l o g  i n  o "  f i r e p l a c e  o r  s t o v e  ' r ' r i l 1  s e r v e  s u c h  a  p u r p o s e ,  j r r s t
as they served for  our  forefathers,

But  there is  a vas i  d i f ference betureon merely  sr t is l 'y ing thc
basic reqrrlrcments for hcatecl living quarters and, on the other hand,
supplying meeisured, unifornr, .,nd dcpcndabl; hcat so that dwellers nay
move freely and comfortably in a horne rridiernt rvith warmth. This
achievement has been brought a.bout orLly aftr;r celtunes of dcvelopment
ln  l iv ing standards.  Sciont i f ic  rescarch has succeeJ€d in  nai r ing
mode rn heat ing nethods as d j - f fcronr ;  f rom obsoletc  oncs t1s n ight  is  f rom
day.

Trfhat Is Good Heating ?

You should cxpect thesc things i'rom thc h:uting system for
your new postwar horne:

I t  should hea.b a l l  rooms and mainta in
a confortable, uni-forrn tempc rature on the
cofdcst  days of  wintcr  rn, '  th . ;  mi ldost  days
of  spr ing "

It shoulcl distribute heat near the
f I ^ ^ r  * , h n r n  i *  i .  f a 1 *  - - . r  - ^ + , , n  ^ +  + l - - . -q y  r u  u r r s

c e l 1 i n g .
It should r^ra rm thc ho:nc without creat-

ing , l ra  f t ; .
Ib  shorr r .d  bc casy t rnd con ' rcn iqnt  to

opc rate .
I t  s h o u l d  b e  c l - a n  i n -  i t s  o p ; r a t i o n .
It should be durable, lvlti! lorr

rnalntcnance cost.
I t  should be econonr lc : r l  to  operato.
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These are sorae of tho things you have a ri ght to expect from
your heating plant. But the choice is up to you -- you must give care-
f\r} thought and study to the subject of house heating if you wish to be
sure that your heating plont will produce the rcsul"ts you dcsi.rc.

Onc factor  is  wor thy of  specia l  emphasis  bccausc of  i ts  basic
j.mportanoe ! Donrt be rrisLcd by low first cost of tho cqulpment. Thc
hcating plant which costs Lcast to buy nay actlrally turn orrt to bc thc
most exponsive in thc long nm. In selccting hcating oquipmont for a
new houso or for tho modernizatiolr of an ol-d housc, thc homc ownc r
should romcmbor that thr:ro are two costs -- origin$l cost :rnd opcrat-
ing cost -- to be considereC. Tho choapcst hcating systcm from the
standpoint of original flrst cost is vcr;r likcly to bo thc rnost crpon-
s ivo to opcratc .

Thc fcw dollars dj-fforcncc botwcen depenrlablc, wo1]-nadc
cqulpmcnt and soncthing rvhich will- havc to bc replaccd in a fcw years
is vcry snel] when comparcd with tho c-nluc.l c:q>ense of fuol. Thoroforc,
the only prudcnt way to seloct heabing equipncnt is to considor caro-
f't?lly your ovrn indivldual rcquironente o"nd thcn purchasc only that
equipment which will rnect them oxactly.

But how is the farni 1y which is norar making its pluns for a
postwar homc to know which hcatlng plant lril1 provido all of tho
esscnti..l roquirernents of good heatj.ng, csnecially rvhich hcr,ting plant
will bc economical in cost of oporation and upkcsp?

Thcre is only one angwer to this question: Get thc advicc
of a ileoting expert -- the heating contractor or dcalcr who hes becn
in the hoating business for a numbcr of years e.nd vrhc' hns thc reput3.-
tion in hi-s conrnunity for having instal-lod a L."rgo number of hoating
plants rvh ich,  ovcr  a"  per iod of  yoc. rs ,  hLr .vc g iven good serv icc to  thc i r
ol,r,YlCr8.

TaLk ovcr your pLans for r. hc,rting plrLnt for your postwar
house wi th a good heat ing contractor  o: r  heat ing deal .er  - -  preferably
the type of man who thinks enough of his business to boLong to tho
nat ional  associat ion in  h is  par t icu lar  f ie ld  of  heat ing.

There is another suggostion that will save you noney end help
assure you of lasting satisfaction: Give pr:eference to heating equip-
ment rnade by rnanufacturers of national standing 1n tha heating field.
Linlt your choice to manufacturers who he"ve been in businssi for a
large number of years -- manufacturers of stability and lntegrity --
ma"nufacturers who are sure to be in business )'ears from norrr when you
ntay want repalrs.

Tho importance of this fact .w.a s demc'nstrated during the fr,re 1
oi ]  cr is is  when nany homeormers woro confronted wi th tho nocessi ty  of
converti.ng thoir heating plants fron oil- to coaf or from gns to coal.
Thcy needed grates that  would f i t  the i r  bo l lers  or  furnacos.  S omo
owners had boilers that were made from 25 to 5O vears ago bocause cast
i ron boi lers ,  wi th  proper  care,  wi l l  last  a  l i fe t ine.  Those owners
who had the good. judgment years ago to buy their boilors frorn reliabl_e
manufacturers were abLe to get grates and shaker equipnent without
trouble. Thoso with "orphans'r in their basernents were not in such a
for tunate po s i t ion.



The rellability of the rnnufacturer wiLl be even moro impor-
tant aftcr the war when many fs.ctorics now rnalri.ng nrar goods will be
converted to the manufacturc of hoating equi_prnent. Let sorncbody else
do the experlrnenting with nevn- brands of heating equipnent. I{eating is
too i.mportant to tako a chance. Play safe3 stick with thc knoun
brands -- the nanufaoturers who have rnade heating e quiprnent for years
and who know vrhat lt is al1 about.

- There is only one tost for building matorials, and that goc,s
for hoating equipmont as well -- that is the time test.

Lo.boratory tests, no rrp.ttor how accoloratod or by vrhom oon-
ducted, cannot begin to provido the proof of satisfactory operation
which is provided by actual uso of equiprnent in the field under vary-
lng conditions of uso, and, unfortunately, sonetirnes of abuse.

Throo Is :r MaAic Numbe r in

There are thrcc kinds of hcating systems
The re are thrce ki.nds of fire1. And. there aro fltroe
ments in heatlng.

The throc kinds of hoating systens are I
and warm air.

in  genera l  uso.
basic nc',r' develop-

Hot watcr, ste.,rn,

. ,  The thros k inds of  fu( r l  aro!  Coal ,  o i l ,  and gas.
The throc significant nolv dcvclopmcnts in heating aro:

Zonlng, modulation, and thc use of the heating plant as a means of
supplying domestic hot watcr.

There a.rc threc keys to heating plant cfficiency: Good
equipment properly installed, rcasonable care and maintenance, and
corrcct  f i r ing nethods.

There aro three gcncral" rrays of consorwing hoat: Insulation
of thc entirc house, insulation of tho hoating plant, ernri caro in bho
elinination of hoat loakage through opeln fircplaces, ventilators, or
poor ly  f i t t ing doors.

Kinds of Hcating Systerns

a . Hot lifatc r

Thcro arc sovcral types of radietor hcating systoms in
goncral use todal". Thcse arc: IIot watcr, steam, vapor and vacuum.

In the case of a hot watcr systern, wi.iter is the mcdium for
transmitting heat. In tho casc of ol1 other radiator heating systems,
stearn i.s the mc diurn for transrnittina hcat.- 

Trene nd.ous stridcs have bicn rna de in tho inprovomcnt of hot
lvaterr hcating systcms in roccnt yonrs. In fact, so rcmarkablc h{rve
becn tho advanccs in hot uatcr hco,tir.E that it r$.y bc said that thc
postwar heating plant is herc today, this boing thc modcrn autorwrtically
fircd hot 'vatc r hcating plalt rvith forced circulation, zoning, thc
latost types of controls, and rocessorl. or concoalod radiation.
- 

'Iirhercas, for:norly hot wator lvas circuL-Ltcd by gravity, todey
in a rnodcrn systcm hot lratcr flows fron ths boilor, tfrrou[fL tho"pipes,-
to tho rc,diators undor thc surc o.nd conpelLin€q pol{rc r of an sloctric
pump 

:- not a lo.rgc pwnp that ls oxpc.:nsivo to opcrato but a snaLl punp
operated bv a frc,ctional horsopowor motor.

5 .



The advantage of this systern of circulation is obvious.
'l l{hen 

thc thc rrno stat calls for hcat, tho purnp starts, and almost irmodi-
ately thc rc.diators bcgin to warrn thc rooms -- not mcrely thc radiator
ncarost  thc boi ler  but  aI l .  ro .d iators,  bccause thcrc is  only  a sp l i t
sccond intorval betvrcen the distribut:ion of !,/atct to difforont radictors.

The tcnLpcraturc of tho boiler watcr is rcgulabod by a tcnpcr-
aturc controL. Tfrus tho watcr in tho boilcr is always at ei prc-
dotcrninod tompcrature. This tenrpcrature is relativcly }ow for thc
nild days of fall and spring and highor for winter wcathcr.

The flcxibility of hot watcr hcating lies in tho fact that
vretc r can bc circulatcd at ternporaturcs bctncen 75 dcgroos and 24O
dcgrecs. Thc equiprncnt is simple. The lergcst iob, or additions to en
existing instellation, sirnply call for r- multiplication of thc sinplc
units used on thc snnllest. Thc instellsti.on of dual contro]s
( insidc -outside ) on existing forccd-circr-rlo tl on hot rvatc r systcns
providos substantial {\rel- 6avi.ngs.

]trot water is widcly uscd for the hcating of residontial
bui ld ings boca"uso i t  is  ccononicaL in  or ig inal  cost  and in  upkoop,  ond
bscausc hot  watcr  radiators g ivo of f  a  mi ld ,  even heat .  I f  proper ly
fired a.rrd controlled, a hot water syston will never overheat a houso
and thus rob the air of its natural humidity. This is an important ad-
val.tage of the hot water systorn ovor the old-fashioned stove and {Vr-
naco inethods of hee.ting which virtually l:i1n-dried the eir which came
in contact with cast iron heated to a very high tenperal re.

A hot water heati-ng systen is especially well adapted to
those states in northern latitudes where there are several roonths of
winter rreather. Yet the systerl is sufficiently flex,i,ble, so that horne s
rnay be comfortably heated in the rnilder days of spring and fal1.

Iiot water heating plants arer available as package units with
+ h 6  1 - . ^ i  l 6 r  ^ ^ - * r n l  .  * o-*nk,  p ipe,  radiators,  and vafves assembl-ed and
solc1 in one cornplete package. Savings in installation cost as $rel-l as
rnate rial cost of the prefabricated as sonbly have placed automatic hot
water heating within the means of buildors of l ovr cost homos.

Kinds of lleatin€; Systens

b. Steem and Vapor

Thc sinplest kind of a steam system is a one-pipe heating
systen. It is so-called becausc onJ.1r ono pipe leads fron the boilor
to tho risers and radj-ators" Thi-s one pipe carries both the stearn
and the condensation. This systorl costs l-ess for :"raterials anC instal-
lation than any other kind of radiator heating system. lThile it supplies
an abundance of cfean heat and is economical to oporate, the fact that
it is a one-pipe 6j'stem riake s it difficult to moduLato the amount of
steam entoring the radiators. The shut-off valves must bo eithor
ent i re ly  on or  ent i re ly  of f .

By the use of special vacuun valves on the radiators and
alother tJrpe of vacuurn valvo in the basement, tl.re ordinary one-pipo
steam system can be convorted into a partial vacuuro systom and thus
be corne rouch rno re econonlcal in its operation. ,;{hen vacuum valves are
used, air is kept out of the radiators aftor the steam has pushed its
way into the radiators. Thus, the s bearn wll1 rerrain in the radiators
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after the fire has gone down.
ti,Ihile the air valve is a snal] and alnost inconspicuous part

of  a  s team heat ing system, i t  is  v- ; . ta l  to  ef f ic ient  operat ion.  I t  is
important ,  therefore,  to  use the best  a i r  va lves,

Good a i r  va lves l r i l l  save fuel ,  reduce compla ints ,  prevent
water  sp i t t i .ng,  speed up steam dis t r ibut ion,  and help to  ef fect  mors
uni form temperature.  This  ls  the job the a i r  vaLre does.  I t  f i rs t
af lows a f ree,  uni for rn,  and unhampered escape of  a i r .  Then i t  c foses
off at sr" predetermined tempe rature so that stearn wiLl not escape. As
the heat is dissipated from each radiator, the vaLve must tl.r en open
vrhen the tenperature fa1ls. This is enorrgh for one valve to accornplish,
but a \r-- ry important function sti"ll renains. Should the radlator fil l
vrith rrvater, a good valve rnust also be constructod so that a positive
shut of'f wifl occur, regardless of the function the valve is pe rforrn-
ing at the time v,ra.ter enters the valve.

i{a-nufacturers of air valves have designed valves that can be
individualllr adjusted to take care of the requirenents of each radi-ator.
The valvos are provided r,rri th an adjustable cap whi-ch whon turned regu-
lates the size of the air vent, tirus the heating systen may be much
morc accurately balanced then heretofore, and the radiator in each
roon nay be adjusted so that i-t roccives its proper proportion of steam,
preyeniing overheati-ng in rooms nearest the boiler, and assurlng ade-
quate hea" in rooms farthest fronr the boilcr.,

The vent ing por t  ccn be adjusted to any one of  approx inate ly
ten d i f fcrent  openinqs,  v . . ' r ich ccnr ; ro l -  the sp. ;or l  , . r t  l rh ich u i r  cscapcs
from the radiator. Since the rapi di b-1,' ;yii;h -.vhlch a raCiator hcats is
i n  , i i  ' - l . ^ t  n r n n n n 1 - i  n n  + ^  + h a  r a r l i . r i  + r r  ^ f  a i  r  - . ^ . -  . r  !  . :  -  ^ 1 - , - . i  ̂ . . ^  + L - +y  L r  a f r

a slorr-heating radiator can be spceded up by using a vent port opening
largcr than nornall-y u se r1.

How a heating s\,'stem is brought into perfect 'rbalance'r by
ai r  va lves is  best  i l lust ra. tcd by a typ ica l  exanple"  l rThc:r  ihe valves
are insta l lcd"  thc vcnt  por t  o f  each valvc is  set  at  thc no r - : ra  1 opcn-
i rg.  I f ,  vr i th  the sv l tem in opercr t ion,  j t  is  d iscov:rcd that  a radi -
ator  at  a  considerable d is tance f t .om the boi ler  is  heat ing s1owly,  the
vent  por t  o f  t lLe va lve is  sct  a t  a  lcrger .  opening.  A radiator  cLose to
the boi lcr  ma17 bc ovcrheat ing,  so the vcnt  por t  is  adjur tcd to a
snalLer opening, thus restricting the ratio of venting and heating.

A few simple adjustments of t1-ri- s kind will regulate steam
flow so that all radiators vrj.l l heat equally vrithin a given time,
regr . rd less of  s ize or  d is tance f rom the boi ler .  Because of  th is  oven
dis t r ib" t ion of  hcat ,  fu ;1 cconon- ics rern l t ,  a lon1 wi th bct tcr  cornfor t
condi  L ions ,

L/lodern production rnethods have lotrered the cost so much that
cven good ai-r valves arc ine:<pcnsivc. 1'ears and ycars of faithful
operrLt ion can be expected,  ; .11 of  which mcr-ns t l " -a t  thc best  a i r  vafvcs
cost  but  a few cenis  i i  yerr r ,

A stil1 further extension of the rracuunr principLc is found
in thc va-por, thc va cuurn, and the vapor-vacuum systens" All are based
on t lLc pr inc ip lc  or  excJ-udinf  a . i r  f ron thc sy: tcn.  A v,Lpor  systern is
s o - c a l l c d  b e c a u s e  i t  u t i l i z e s  s t e r . . m  a t  v c r y  l o w  p r e s G u r e ,  i . e . ,  a  v a . p o r .

Al1 ordine-ry stearn heating systc.;rn gcncr.atcs steam zlt a prcssurc
of approximate 15r 1,oo pounds. Ti.ti., rrapoa, vacuun, and vapor-vacuurn systeras
utilizc steen. at l ovt prcssures, In othcr vrords, rrhc;. Lrc improvoments



on the ordinary stcan hoa.ting system becauso they are norc economicaL.
The principle upon luhich all these new and improved steam

systemF operato will be irnnediately apparent when one rcmcmbers thc
high school p\ysics lcsson on thc <Dlffcrcncc betwoen wator boiling on
the mountain and at the seashore. llate r boils at a l-owe r ternpere.ture
on the rnountain because of ttre decreased air pressure. In the same
wa,z, the vrate r flashes into steam at a lower temperature in a steam
sl'stem in which the air has been to a large erbent excluded.

Tho vapor system is well suited for residenceE and aparbnents.
It ls s onewhat :no ro expensive than the hot water systen because of the
speclal air traps required. Hor,vever, ne.ny prefer it because of its
afnost instant responsiveness to denH-nds made upon it. It has a quick
pi.ck-up in the norni-ng and tho comparatively air-tight system holds the
heat for a long tirne. This results in oconorny of {\eI which is one of
its most attractive features. In many ways, it is ideal for the
residence although it must be rernernbe re d that it natlrrally operates at
a higher ternperature than the hot water system.

Kinds of lleating Systens

c . lYarrn Air

'  
The warm ai r  heat ing p lant  consis ts  basica l i .y  of  a  f i re-pot

or combustion charnbcr in which tho fucl (ei',;her coal, gas, or oi) ) is
burned and creates heat. Thls chanber has a direct connection to tho
chi.mney through which the gases ald smoke created by tho fire, are
carried off. Around this corrbustion chamber is a hollovr shel-l or
jacket through which air circulates, becones hcated by contact ith
the hot  sur face of  t l re  f i rc-pot ,  and r iscs as a l l  urann a i r  vr i l1 .  I t
passes through ducts or pipes to grill"es opening into the -,ra rious roorns
of  the house.

This is a description of the sirnplest type of warm air heat-
ing p1ant, knolrm as gravity instal]ation. Ii is cornparablu to the
€ire-vi tv hot water heating system previously described.

Just as the cireulation of hot water has boen speeded up by
thc i-ntroduction of a devj-ce for rnecha.nicaL circulation, so the cir-cu-
lation of warm air, too, has been rnechanized by the use of a fan
operated by a motor, The result of the blol'rer as in the case of the
hot water circulator is quicker and mo r.r: positive heating cffects.

There is anotl.rer anal-ogy, too, betrreen the effects of mechan-
ica l  c i rcu lat ion on warn a i r  and hot  water  p lants.  This  is  the s iz ing
of the piping or ducts. The use of a purnp enabLes contractors to re-
duce the size of hot ',rirate r heating piping. Sinilarly the use of a
blovrer per:nits a reduction in the size of clucts. Sj-nce the war. pre-
fabricated duct work has corne into general use.

Holrr Rosearch and Standards Benefit The Builtier

It wasntt so nany years ago when the beg;inning of zero
weather saw all reputable and upstanding citizens smrgly oncased in
red flannels, ankle and wrist length. Thus clad., theso wo:.thy folk
were.set  to  laugh der is ive ly  at  wintor .  An excess of  c lo th ing made up
for tl.re glaring dcflciencies of homo heating.



Changing times and technicnl irnprovemerts brotrght beiter
heating and less clothing, l,rlode rn hot rvater and stearn heating equip-
ment is able to maintain a constant temperatr,rre of 70 degrees in all
rooms regord less of  wind vel "oc i t ies or  outdoor  tenperature condi t ions.

Ane ri ca has the advantage which cornes fronr the finest heat-
ing equiprnent and alnost unlini,ted supplies of fue1.

Postr,var builders will benefit frorn the research work a:rd
standards begun before the war and carried on, for the most part, dur-
ing the ura r yea.rs. Basic research work in heating has beon fostered by
such groups as the AnLc rican Society of lleating and Ventilating
Engineers, The Institute of Eoilcr and Radiator l,4anufacturcrs, ard
tr:chnical schools, notably the Ehgineerint Experiment Station of the
Universi.ty of ll l"inoi s.

I{nown as the I-ts-R rosearch program, the. work at the Univer-
s i tv  of  I l l ino is  is  cx. r r ied on in  thc laborator ies of  thc Drg ineer ing
Exper inent  Stat ion,  the School  of  l , lcd ic ine,  and at  the I -B-R Rosearch
Horne. The latter is a six-roon brick "renoer structure built in 1940.

Genoral ly  regarded as the most  completc ly  equippcd fabora-
torv house in  thc vror ld  for  tho sc icnt i f ic  s tudy of  th ;  e f f ic icncy of
heating plants under actual opero.ting conditions, the I-B-R Roseanch
Horne is an importl"nt factor in tho devcloprnent of bctter heating
through re ser,rch.

fn the construction of the Research Ilome, more than eight
nilos of fine wire v,re re imbcdded in thc vm.Ils. This wire connects
approximatcly 2OO thorrnocouples and B0 moisture indicating points lvith
autoinatic re cording instruments.

Each day during the hcating scason more than 600 roa-dings are
ta lcen in  thJ I -B-R Rcscarch Tio: r rc  by thc s t : . f f  o f  rcscrrch cnginccrs - -
readings thet help to establich nev; stmd:rrds of hee.lth and comfort
for users of hot rrate r and ster.m heati:rg. At the semc timc the re-
search work et  thc Univcrs i ty  c f  T l l jno i  s  h ' rs  shown thr . t  thc heat ing
p1a"nt of 'comorrorv is herc tode.y and rvi1l bc avi' j,fl.ble a.s soon as the
ormistice whistle bloirs. Tho rssear"ch 1',rork at ]ll inois has sho n that
a modcrn automnti cally-fi rc d hot r"ctcr hc-,ting plrmt with forced cirsu-
l l t ion wi l l  prov ide hcet i .ng so cvcn and uni form th: t  thu ternpcrr . turc
will not vrry morc thr"n a fraction of a degrcc from the therrnostat
set t inn.

Thc Choice of a tr\re I

Thc most  gcnera l ly  used fUels  are coal ,  gc-s,  and o i l .  The
choic-e of  a  fue l  should be decidcr l  on the basis  of  cost ,  av. l i lab i l i ty ,
and dcpendability of a sure supplJr"

Each has cc,rtain advantagc s. In looalities where housc heat-
i n r  r r J - o c  r r c  - n i r f n  i n - z r  h . ,  h , , r n , , . 1  . +  ^  \ r ^ r v  r r n c a n n ] . l n  o r n r : o l

cost"  I f  vour  hor ' rc  is  in  e . l is t r ic t  r rhc rc  cor l  is  chcrp :nd rcadi ly
e v e i l " b l c r  t h c r e  i s  n o  r c a s o n  t o  c o n c i l c r  r n y t h i n g  e L s e  b c c a u s e  b o i - 1 e r s
cc,n bc fired autornaticrlly toCay, tlLus climinating f,ll nanuaf lc'bor.

Oi1, is quitc e- favoritc in nodor"n heating. Insofar as the
cf f ic iency of  thc th : "ec fuc ls  r rc  concerrod,  'nn j ly  inprovoncnts hav. l  bccn
made rmC arc constantly bcing made in ec-ch.



Boi lcrs

l[hile boilers may be cJ"assified in various ways, the most
inportant groups frorn the standpoi.nt of the home or,me r aro those
desj -Ened for  specia l  fue ls  and those which can be used for  any fuel .

As a convenience to the builder and as an econor\y, a nurnbe r
of  boi lers  are so ld as package uni ts  - -  that  is ,  t t re  controJ.s ,  f i r ing
equipmont  and accessor ies are so ld wi th the boi ler .  In  the snal l  house
field, the package units include the necessary radiation, valves and
pip ing,  as wel l  as the boi ler  and controfs .

The better oil-burning boilers irave a fire travel three tines
the length of  the boi ler  i tse l f .  Ext ra long f lues,  baf f les and f ins
trap the gases of combustion so they cannot short-circuit to the
chimney. Yfhen the burner shuts off, the baffles tend to hold the hot
gases in the boiler until they have gi-vcn off all their heat. Lower
stack tenperatures and smokeLess cornbustion are assured with nodorn
boi lers  correct ly  s ized for  tho hoat ing 1oad.

Several models of vret-base boilers have been introducod in
recent years. Watcr is circulated entiroly around the firebox. Heat
ca:rnot  escape through the base,  s ides or  f loor .  The boi l -er  ca.n be
placed on tho wooden floor of a uti).ity room wi-th perfect safety. In
a l l "  o i l -burn ing boi lers ,  tho greatest  possib le hot  sur face is  backed
by v,rate r thus giving the f\rllest opportunity for the transfor of heat
uni-ts .

Sinilarly, in ga-s boilers the rc are rnany now economy features
vrhich help the homeowner reduce his clinate bill. Ii igh efficiency is
attained in one tyoe of gas-burning boiler through a staggered fin
construction vrtrich tl:rows hot qases baclnrard aiid fonfiard and sidewise,
setti,ng up a sr.rirling or spiral motion thet scrrrbs every square incl: of
heat-abso rbing surface.

Another type of gas-burning boiler has a valve which reduces
the gas consumption gradually as the boiler tempe rature rises. Roon
ternperaturos aro thus accurately maintelined. 'Ihis valve operates from
a room thermostat, so tha.t ths supp)-y of gas to the nain burners ca.n be
complete,Ly shut off when the dosired roorn ternperaturo has been obtained.

Boilers rnade for stoker firing rroet the demanCs for effortless
hone heating w'ith coa1. These are designed to reduce tlre accumulation
of fly-ash in the boiler fluos, an undesirabfe conditions uhich acts like
insulation on the flue surfaces. Thus these boifers can be run for
longer periods wi thout cleaning.

Also avai lab le are a l l -purposc boi lers  r rh ich oFerate on any
of the throo fuols, and with lvhich thc change from one fuel to another
can be nra de qulckly and at nornir:,a 1 cost by an experienced heating plping
contractor. This type of boi-ler is built I ' i th a high combustlon shanrber
for  the burn ing of  o i f  or  coaf .  I t  a l ,so has a large ash p i t  requi red
for  succossfu l  operat ion r r r r i th  coa1.  I f  des i red,  Lhe boi ler  can bc
equipped with a built-in heater for thc yea:.-round heating of the
dornestic hot water supply. Tho boiler is sold conrpletely oquipped with
grates, shaker handl e and dampe 1. regulator.

Because boilers are water-backed, the fLamss and hct gases of
combustion vrill noi burn through or destroy the heat-absorbing surfaces
of the boiler. Cast iron i-s highl]' resistant to corrosion. Tfith proper
care, a cast iron boiler will givo more than half a century of serviee.
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Split-second p ick-up in
this hot uater heating
systen is provided by the
small but powerful el ect ri c
DullD at left of boiler.

The modern slender tube,
free-standing radiator
rnay be recessed to b lond
wi th the decorat ions.

The rnodern stoker-fired
able autonatio heat and
basement wo rkroom.

boi ler  prov ides depend-
nakos possib le a o lean

This new style radiator provides both
oonvectod and radlant heat beoause the
front  and gr i l les are par t  o f  the upi t .
Sui table for  use wi th s team or  hot
water .

Ideal for the bathroom is the smalL radiant front
oonvector, a heating unit which nay be installed
under the window and out of the .wav.



Not only has efficiency of boilers been greatly increasod,
but the size of boilors has been rc.luced, thereby contributing to the
more economi-cal  use of  space.  This  reduct ion in  s ize 1s par t icu lar ly
irnportant where utiliQr rooms are substltuted for basonrents, for in
tbese c ondensed servi-ce roons of today, inches are of utnosb impor-
tance and every cubic foot of space that can be saved, whether it is
in  s ize of  boi ler  or  what ,  nay mean a reduct ion in  completer l  cost  of
the house.

Safety Device s

Var ious safety  devices are ar ia i la l l le  to  protect  boi lers ,
domestic water hesters, and hot water storage tanks against the
hazards of excessive pressure and temperature and a dangerously 1ow
water  ]evel .

Every devi-ce for the heatinq of water should be protected
agai -nst  excessivg pressure.  Explos ions of  boi lers  end ianks due to
overheating not only nay involve danage to expensive mechanical equip-
ment but also may destroy property and menace Life.

Nothing is more dangerous to a boiler than a low water condi-
tion. A cracked section is afrnost su::e to bo the inewitebLe result
of .failure to keep the .wate r levol in the boiler up to the hoight re-
ouired. Homeovmers canrot afford to let an oi1 burner, a gas burner,
or a stoker run with a, Low wa,ter condition, Uncontroll.ed hand-firing
of  boi - Iers  is  equel ly  hazarCous.

lYhi le  a l l  bo iLers are equipped wi th gauge g lasses so that
those firing the boi.lor can watch the lratcr line, e:rperienco has shown
that boiler operators cannot be deponded upon to watch the water line.
This ls true even rlrhen homc o,me rs themselves are firing boilors by
hand"

Devices which offer protection against tun-away ternpe ra-ture s
an d- da,ngerous pressures in donestic 1'rate r heaters are requircd by nany
municipal ordinances. l,tlassachusotts is the first state to rnakc such
eouipnent malclatory by a 1ov'. which becemo offectj-ve on Septembcr 24,
1 9 4 1 .

For tho protection of er,rrtornati cally-f ired steambollers tluo
types of  dcv icos aro avai lab le.  i fh i le  ono type re l icvcs thc prossuro
before i t  reaches the dangcr  point ,  anothcr  dcv iqe protects  the boi lcr
and the propert;r by autonrrtically stopping the burarer vrhen the watcr
in tho boiler reaches a dangerously loTr lovel. This devicc, knol,m as
a 1ow r,rtater cut-off, shoul"d be used lrith cvery stoam boilor fired with
a stgkor ,  o i l  burner ,  or  gas burncr .

For additional protection it i.s desirable to use with thc low
water cut-off anotLler device which autoru,.tlc,rlfy fceds water into the
boiler whgn nocessar]'. The tvro units nay bc insta]led as eL combined
device.

TVrenty-six ci-ties have ordinanccs rcquiring the installation
of a l ovr water cut-off on every autonatically fircd stean boiler.
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a.  Contro l  s

Your h€ating plant is aubonatic r'rhen your coal is fed by a
stoker ,  or  your  o i l  is  spra-ed,  or  gas turned on mechanical ly .  T l 'e
operation is regulated by a thermostat url]i ch starts the apparatus in
action when tho temperature falls below a certain pol-nt, and stops it
vrhon the temperaturo has risen to where you want i.t.

The the rrnostat is the brains of the heating system inasmuch
as it detects the need for heat, and relays the nessage to the heating
plant -- in the case of a hot water heating pLant, to the pump or
c i rcu la tor .

There are a numbe r of facts the prospective home or.ne r should
know about therrrro stats, The rnain thing is th.e fact that the best of
them cost  but  l i t t le  nore than the in for ior  ones.  By a l l  neans,  ins is t
on a thermoet:it made by a reliabLe manufacturer. A 6ood thermoste-t
will main'uain an even, pre-determined tempe rature throughout tho house
providing the heating systen bas been properly bala:rood, so that when
the ternperature is satrsfa.ctory at the themostat locati-on it is
sat ls factory e lserv l : rere as we11.  Boi ler  heat  has the advantage of
pe r rdt t in€t  a h iqh degree of  d is t r ibut ion balance vrh ich is  less af fected
bt '  r ' ind d i rect ion and veloc i ty  than arc ot \cr  forns of  hcat ing.

The part that a thernostat plays at night is very important.
Tests over a period of years prove tl 'Lat a clock thermostat that wilL
rsduce bhe n ight  temperaturc proper ly ,  an ' l  s tar t  i t  up a5ai 'n  in  the
rorn ing,  j . . i } l  save i . r  much a l  15 per  conl  o [ .  t ] re  f \ re l  b i l l  dur ing a
normal h"eating season. ll ihat thc apperratus is really doing is banking
your fire as you used to do by h"^nd before automatic control"s lrre re
avai  labLe.

@
b. Oil" Ijume rs

Oi l  burn: rs  arc of  v . 'por iz i : r ;  o :  a ton- iz ing types,  depending
on how oi1 is  brokon uo in to t iny par t i  c l .s  for  combu; t icu,  Vapor iz ing
burners pr€-mix the air and oil by ncans of blo',,ier anii control- valves.

A t n m i z i r o  h r r r r o r q  e r a  . l i l r i r l e . l  i n { n  o r r r  a r r , l  r n t e n r  f r r n p s .  i h c

former shoot ing the atorn ized o i l  vapor  j : r to  t l 'e  f i reboz,  usual ly  f rom
# l . a  ^ : , r - i  J . .  n - L . !  r 6  + 1 , ^  r q - l l f p *  i s  n l l s t , , ' r p - i  

- , '  ; r s t a l f e d  i n s i d e  t h e  b o i l e r

base-and employs a revolv ing d isc for  atomiz ing,
One of the postwar trends in oil burners will be in the

direction of smalfer burners for the rnore efficlent heating of the
srnal fest  types of  houses.  Possib11.  the t rend toward ut i l j .zat ion of  the
heavier  o i ls  which began before the war wi l l  be acceLerated,  A cLoser
coordination betrree:r the oil burner and the boiler is also beinn de-
ve lope d. nour.

10 .



PL- patlrrtdt J/"a.*24g - p 1/44t/t1rq /Voat !

Autorna ti c lle at inglggl!.ry$

c.  Gas Burne rs

Gas burners are of  convers ion or  in te era l  -wi th-heator
(  re co: rLrnen.- te  d for  nel r  bu i ld ings)  types,  the l 'umer uni t  conr : is t inp:  of  a
csst in ,s  ruppor t ing a radiant ,  usual ly  of  ch ina c lay,  thc purpose of
vrhich is to radj-ate heat to sides of I' irebox; mixer chamber; adjustable
Fas or i f ice and a i r  snut ters;  and automat ic  p i lo t  to  prov iCe ig : r i t ion.
In the event  of  p i lo t  fa i lure,  the autonrat ic  p i lo t  innnediate ly  shuts
off the gas burne r,

Automatic Heating Equiprne4

d.  Stoke rs

One of the mos-L significant developments in Ure heating
ih. r , ,c+F1'  i r  rc^a- l :  vaar .  is  the in t roducl ; ion of  smaLl  coal  s tokers for
the automat ic  { ' i r jnq of  coal ,  l ih i lo  s tokers have been usecl  wi - t } r  great
success for  many l 'carc for  the eutomst j  c  f i r in ;  o f  lar tc  boi lers  in
e ^ h ^ ^ l c  h n c r r i  l : q  l  c  P ,  n f a r i r ' r  

" n ,  
a * l ' o r  h , , i l d i . - ^  L l  a  a n v l i , ' - + i ^ i  ^ 'l j w . l ' l @ l J J U u r l u l 1 1 6 0 , l l l g 4 / ' ] r l u a U l w l r w ]

t l - e  q1 - .n1 ,n r  n - i " r n i r ' l -  +^  re . i r cn t ' a l  : i : _s ra -L la t - i ons  i  s  c  nnnn r r r r t i r r o l v

ne# development.
llearly one rnill ior stolters .ire j,n use toCa.,'. The total ls

increasing dai1y,  Ul t i rnete l ; .  vr . r tua l ly  : l f  eoal  . , ' i i11 be f i reC mecl r rn-
ica l ly .  The ad ' ranta.gc of  s toker  l i r in5 i r  no:  r r1 rc ly  thr t  i ] ;  doei j  : . ry . .y
with a1] rnanua] l-s"bor in ten.rin,i -the fi.r'e but a.lso the fact that it
rnakc s possib le e br) t ter  ut i l izat ion of  l \ - rc l .  Stokers burn smal ler  and
a h a a n . - n  < i r n c  n f '  a n a ' l  ' l h r a r r r h  h ^ r a  ( ^ i / - : l f i ^  f i r i n r . n . l  h a + + . F

contrc l  o f  conbust ior ,  fur ther  sav ine;s are ef fcctcd,  A stoker  f i red
heat i "ng p la,nt  is  v i rb ia l ly  srnokeless.  A stoker  prorr idcs autonat ic
banking when not  in  operat ion,  thus lcssening room ai r  s t rat i f icat ion.

There arc tvro t;rp.r s of stokers -- hopper anrl bin. The
former consis ts  of  a  hopper  wi th space for  about  15 hours coa]  supply ,
fan for  proJ 'cr ly  appor t ioned drer f t ,  sercrv cor .veyor  exte)rd ing f ron
hopper to  f i rcbor . : ,  End a srn l l  notor  for  pow'er .  Ash. ;s  s i f t  ovcr  s ic los
of  burner  hea ds ,

Bin-type stokers are aLnost identico,1 with thc exception that
nrns di raatl  ' r  fr  nrn e nq I hi n { ' ."  f  i t 'cbox. : , ' l th +-hr. bin-

feed typc i t  is  u :urecessary for  t l ie  househofder  to  . io  anyth ing nore
.ihl.n see that i;here is an annle supply of fuel avallable in the bin Frt
r 11 t j.mcs. -A.lthour;h it never was considor.iC a chore of a.ny consequence
to see that  Lhe s bok: '  hopDer r rus : .1 : r :  yc f  i1 lud : . / :b  i  t  is  Er tnt i ,d  t l l t  t
the bin-fecd devicc efirrino.tes cvr:n thrt n.:ccssitv.

.A-n irnportant enrincerin0 problc:r, of thc stokcr -- th:.rt of
< o  _ i n o  t ] - , . r . t -  . I : h , r r r ,  . i  . t . i  c + r :  h . , . . . i  n -  n f  r  i  r  - . t  - ^ o ]  r ^  d i - r . .  o ^ ^ d

i v  4  l , r v l r v r

co:xbustion -- has reached a. new stDndard of cfficiency with thc irnprove-
ncnt in thc fceding mecharism and autome.tfc air control. Ti:ctensi-vc
research has revealed new burncr  head designs l rh ich enai : lc  r r  propcr
fuel  bed condi t ion to be mar inta i .ncd at  a l l  t i lnes undcr  er I1 condi t ior ls ,

Reflnernents of automg-tic heg|t control. mochanisns in stokcrs
nake them oven morc scnsitivc to heat dcrry-inds in honcs. Steadier
temperatures now ci.'-n be rnaintaincd ri' i th the:'e inproved rrnindsrr of the
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heating unit.
In addition thore arc thc autonatic pilot firo control to

keep fires fron going out |n nild rvoather, the safety hcat shut-off to
avoid ovcrheet ine of  tho bol l : r ,  s i lcnt  opcrat ion,  c l iminat ion of
danger of Jarulring duo to foroign substances in thu coal, cnd gre .tcr
protcct ion to s toker  motors.  The net  resul t  o f  these ref inencnts is
more economical heat, stcadier heat, and a dcgree of cornfort ard con-
vcnience never attained before "

. Zonlng

One of the irmovations nrade possible b;r the moderrr appli-
cation of controls is the zoning of houses. Ileating and cooling bui-ld-
ings by zones is not a new idea, Alrnost every large school built dur-
ing the past  decade has been zone contro l led.  By the use of  th is
system, the arnount of heat going to the surmy side of a building is
less than that goi-ng to the shady side. Yet tenperatures throughout
the buildings are health{tr1ly wat'i1.

Zone contro l  has been appl ied to res ident ia l  bu i ld ings.  A
house,  for  instance,  can be d iv ided in to t  o  zones:  one the l iv ing
and the other tlLe sleeping quarters. Larger dv,rellings can be broken
up into three or rnore zones, depending entirely on the size of the
structure and the tempe rature s to be rnaintained in the various portions.
Thus, an aver'&go house built in 194,r( rdght lvell have throe separatc
and d is t i . r rc t  tenpcraturc ?o:res and g ive thr  ef feet  of  having t r r ree
conpleto ly  independ.en b heat ing p lants.  The s leeping oor t ion could be
one zone,  the ser t r ice For+ion anot l ter ,  a : rd the l iv ing quar ters a th l rd.

Completely automatic, the tempe rature s in each of these zones
can be naintained at the various selected 1evels througirout the heating
system. For example, tho sleepir:g zone cat probably be held around 70
degrees during the oarly rLorning hou:'s and be perrnitted to drop to 65
or 60 degrees during the rest of the da;r when it is unoccupied and
return to 7O just before retiring. Tempe rature s in the service portion
cen be held around 65 degrees,  because thc physicr l  act iv i ty  usual l ; '
associated lvith the kitchen or laundry makes a higher 1evel both uncom-
fortable and unhoalthy, ?he dj.ning and livin6 rooms can be wa ntr
throughout waking hours, probably 70 degrees, and cool during the
night .

Ternperatures in af] zones can be lowered at night when
occupants o i  th is  postr l rar  homc a. re as leep.

In addition l,o comfort. zone control offers another distinct
a dvrLntage. Heat is only cliroctei to those sections of the horne where
i t  is  requi rsd.  Prec ious fuel  is  not  wasted in  overheat ing the serv ice
porti on of the homc or the bedrooms during the daytlne. fn these clays
of fuel scarcities, the advantagos of zoninB can be seen by any house-
holcler who .has watched his dininishing fuel supply all winter long and
pleadcd with Lis ration board for er. few extra coupons.

Ilodulation

To prevent rrontr alfd rroffrr hoating and
flow of the .heating medium, e.ither hot watbr or

to provide a contl.nuous
<+anh +^ +l ' -



radiators and convoctors is the purpose of a new control system. The
systen is known as rnodulc,.ting bocausc it measures or meters or adjusts
the heat input. There is an even fl-ow of just the right amount of
heat, c onstant and continuous, to replace the hoat l"oss of the house.
Ibre I s how the no,lulating systern works in the cast-' of a hot uater
plant: When ttre thcrmostat calls for heat, it send.s a mossago to a
thiee -way mi):in6 \'alve. The valve opcns lts gates to adnit hot water,
the coolor roturn-rrater fro:n the radiators, or a combination of both --
nixing it to thc e:<act nceded ternperature before it goos to thc radi-
a t o 1 6 .

Donestic -lrate r l{sating

The modern boiler not only heats tho house but heats the
water for' thc kitchen, laundry and bethroorn -- and it heats it thc
year round. This doublo duty vlhich the boiler has assurned saves the
hone o.dncr the cost of a separatc donestic hot vratcr hoatin8 systcm.

Dornesti.c hot water is hoc.ted by coils rvhieh transfer hoat
from the water or stoarn in the heating boilcr to Ure doinestic hot
vrater. Hcncc the te rrn built-in or indi rect hoatcr.

fndirect heating is one of thc nost oconornical nethods of
proriding donestic hob water. D:ring the winter, v',rhen thc boiler is
in constant use, only o srnall fraction of the heat gcneratcd ls usod
in hcating the dornestic hot r,.rate r. i{}ren o storago tank is usod on
coal-fired boilcrs, hot vratcr j-s accurouletcd during the banked fir-
ing period at nlght and during thc dry l'rhcn steam pressure in tho
boilcr i6 dovrn. fn the summe r a similar economy is achj-eved. Once
the boiler is brought up to the proper temperature for domestic hot
water heating, it ce.n be naintained at that point with very little
fuo1.

Ra-diators and Co:Lrvectors

There are various types of radiators and convectors and
conbinations of the trvo. A radiator is a free-standing unit v,rhich
gives off most of its heat by ra-Ciation. A convector is a unit which
glves off most of its heat dire ctly to the air instead of through heat
ray€. There are other units which heat partly by radiation and partly
by convection. In addition, the postrrar period is very likely to seo
major  developments in  so-calLed f loor- l ino radiat ion.

The trend in radiator design in recent years les bosn toyrard .
the -sinple and inconspicuous, l,{odern radiators with slender graceful
lines and thin tubes take up 40 per cont less space then the units nade
a few years ago. These radiators are so smal"1 as to be veritable
midgets en.l their slender colurnnar design nakes thenr very attractive.
The gracofulness and cfassic beauty of the newest radiators blend with
the flnesi furniture.

The slender, gracoful lines of the small tube radiators and
their minimum space requirements neko thern particuLarly adaptablo to
recessing under windows, rvith or vrithout grilled fronts. The ndiators
are no deeper than the length of a forofinger. They can be recessed
betweon tho stud.s in a vraL l- vri Lhout extending boyond the basoboard.
Tl-hon recessed under windows the effect is to consorve floor space vrhile



at the sane time preventing drafts from windows, cold floors, and wide
ternperature difforences betvreen the floor and ceiling.

The prineipal. advantage of the radiator is that it provides
ratliant heat which sends its warnth by direct rays into the lower
portion of tho room, thus brrildtng up tomperatures j.n the occupied
zone. Radiators give off hoat by direct radiation -- heat vrave s that
are like the irf ra-re d rays of tho sun. At the sarne ti.nre, a radiator
also corducts hoat to thc surrounding air and this heat is then dis-
tributed by natural circulation or convection ryithin the room.

Placing of radiators or convectors under vrindows is a I'reLl
established practice and conforrrs vrith the need for maxi.mum heat out-
put rvhere heat 1o6s i.s greatest. It is a mistake to build wi-ndows so
low that radiators or convectors cannot bo installsd under them.

Where cost is ths chiof factor in heating installations, free-
standing raCiators are rnost  esononical .  Recessod radiators or  convoctors
increase total cost of the heating instal-lation approxinately 8 per
cent, a cost which is often justifiod by the saving in floor spaco that
is obtailecl. In some cases, rece6sed installations arc rna de 1n tho
Iiving roorn and dinin6 room only, with frec-standing radiators used in
all other locations. The cost of conrrectors Bnd reccsscd raaliators
with netal framc s is approxirnatoly tho seme.

Radiant Hcating

Radiators and convcctors arc a means of distributing heat.
There are likcllr to bc n:rny ne-nr and i,ntcresting devc lopnonts in heat
tlistributing mcdia after the war. Somc of -."Jee se rne dia nay bear little
resenblance to prowar radiators or convectors. l,lany conpanies, for
instance, are now experir:renting with different Qpes of lcnn/-leve1 or
baseboard radiatoro, that is, hoating units .:rhi ch run around the out-
s lde wal- ]s  of  a  room at  the baseboard levc l - .

Another innovation is the use of the floors, walls, or ceif-
in6s as a large radiant panel. Ilec.t is transmi.ttod by rnean s of pipo
coils imbedded in the floors, rralls, or ceilings. The coils may bo
na de of steel pipc, copper tubing or vrrought iron pipe. The heating
rne dium rny be stoa-.r or hot ..vatcr. A c onventi onrr I tyae of roorn thormo-
stat actuates ci.thor a pump 1n tho case of hot water or a notor opcrat-
od valvo in thc case of stoan. In s orirc installations, clrculation of
1ow tenperature hot 'r,rater is provirl.ed.

]4rhat About Air Conditi oning ?

Possibly no te rm in conlon use i-s so gonerally rnisunderstood.
and rnisusetl as the lrords "air conditionilg.I' The engineer defines air
conditioning as rrthe sclentific preparation anC sinultaneous control
of the atmosphero rri thin a structure.rt The Federal- Ilade Cornnission
has rulect that 'rthe words air condi.ti oning sigoify tho simultaneous
c o n t r o 1 b y a m e c h a n j . c a 1 d e v f f i , l s f a c t o r s a f f e c t i n g b o t h t h e
plrysical and chomical conditions of the atrnosphere within a given
structure as a roon, building, and the like, saiil factors including
temperature, hunridity, and rnotion or circulation of the air within the
structure. A device whicl: does not control eash and all of the desig-
nated factors j.s not properly represented, designated, or referred to
e.s an a i r  condi t ioner . "

1 4 .
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Although people of ten associate the tenn r ra i r  condi t ion ingi l
wi th  cool ing,  heat ing is  easi ly  90 per  cent  of  the operat ion.  In  the
case of a warm air fur:nace, the hent5-ng and winter conditioning
functions are centered in one unit, In Ure case of steam and hot
water heating plants, air circulatlon and humidi ty controls are sepa-
rated frorn the heating units so that they may operate wherr no heating
is  requi rad,  or  v ice ver6a.  A h igh degree of  f lox ib i l i ty  and r ig id
control of alL functions rury be obtained with this rrsplit 'r system.

The heating plant cannot be usod. for sunune r cooling uri thout
spocial equipment. The mere ci reulati on of basoment air through the
uppor rooms by means of the fumaco fan does not give effective cool-
fug. Research shows that a tornperatu-re change of only one degree can
be effected by circulation of ba seniont air. In a short tine the base-
ment  a i - r  becomes warmed and fur ther  cool ing is  i rnFossib le.

I 'or  e f fect ive coo1lng,  so. rne cool ing agent  such as ice,  wel l
water, or mechani.cal refrigoration nmsb be used. Wherover we]l water
at a temperature of 58 degrees or Less can bo obtainedl it ls by far
the riost econonj.cal cooling agent. Instead of attempting to cool an
entire house either with welL wator or nechanical refrigeration, rnny
people aftrr thc lrar will be c ontent with cooLing only one or turo
rooms, say, soveral bedroorns or a bedroom and the living room.

.. Attention ls ca]led to the irnportanco of good insulation as
a means of pror.iding sur:mer conrfort as well as reducing the cost of
cooling and heating. 41so in this connection mention should be nade
of the cooling effect of an atLlc fan vrhich can be used at night to
exhaust hot air and pull the cool niejht air into tho houso. The attic
fan,  because of  i ts  lo ' l r  operat ing cost ,  has been caLled " the poor  nranrs
ai r  condi t ioner '  a l t l - rough the tenn a i r  condi t ioner ,  as appl ied to th is
d.cv ice,  is ,  as prev iously  i .nd icatod,  an over-s tateru:nt .  I {ever the}ess
the attic fsrr does pro.rlde a- vcry satisfactory job of hbuse cooling.

Basement vs. Utilit)r Roon

One of the que sti ons that corne s up in connoction with the
selestion of a heating plant is that of the relativo advantages of a
basement and a first-f1oor utility room or service roorn. There has
been a trend tolrard the basementless house in recent years. It is
liltely tbe.t this trend lriLl continue after the war.

Actually the decision as to v,rhether to have a basemont or
not depend.s more on the choice of fuel- than on the heating pJ,ant. Any
kind of a modern heating plant -- forced hot vrater, forced warn.air,
and sl:eam -- w111 operate from a utility room. Basement storsgo 6pace,
however ,  is  essent j .a l  i f  coal  is  to  be burned.  Ft ren o i l  requi res
storaele. Iihile a siorage tslnk for oil nay be buried in the ground,
many onrners prefer to have their tank6 in tho basement.

I le  re are s  ome of  thc prots  and con's  on ba.senent  vs.  u t i l i ty
room.

"A,d.vantage s of e basement: Provides storage space for screeng,
storrn windows, ca,nned fruiti providcs, recreation sps-ce and roons for
hobbies; room for laundry and extra bathroom or shol.'rer room. In
addition, having tho hoating plant in the basenent helps keep the floor
of the fiest floor warm.

llo stairs to c li.rnb; all equip-Advantage s of util ity roon:
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nent handy to the kitchen whe re tho housewife can hoar thc doorbell
and telephone and keop Lrn eye on her chi.ldren.

Ilome builders lrho plan to put a boiler in a utillty roon
nay bo interestcd in having boiLor dimensions. A boller for e.n eight-
room house nay ta1<e up only a space 29 inches by 24 inches -- not nuch
more space than tho rofrigerator.

Heat ing p lents aro so compact  today that  i t  is  cnt i re ly
pract ica l  to  p lace tho hoat ing uni t  in  the k i tchen,  i f  i t  is  so do-
sired. The boiler take s the placo of a radiator. The volurLe of hoat
given off by the bollor can be Lncreased or decreased by varying the
arnount of insulation on the unit.

So flexiblc j-s nodsrn hot wator heating that thc systen will
work wherever tho boiLor rny be placed, even if it should be desirable
to pLace i t  in  an at t ic .  Tho fact  that  boi lers  can be purchasod wi th
a wet basc tnako s it possible to placo thcn on a vrooden floor with
pcrfoct safcty.

Tho Chinney

Many pcople mal<e the mistake of thinking about their chinney
as neroly a piecc of nasonry. Actually the chi.rnney is a very vitcl
part of the heating p1ant. Hoating enginoers havc found tha'b a najority
of coraplaints nra do bir hone o',unors about thelr hoating plants ar',i duc to
f au1.ty ch imncy design.

For efficicnt and safo hoating, the ch imnoy should bc
absolutely snokctight through its entirc lcngth, it shouLd erbend more
than throe fect abovc thc roof, and preferably should be linod with
fire-cIay flue lining not Lcss than 3/4 inches thick.

r\'6'' ^Lihn6r' has t1'ro main functions. Tho first o.]'Id moro
important is to crcatc a draft that w'i1l causo tho l\ro1 used to burn
at the dcsirod rato. Tho second is to cl-rry out of tho house tho l\rno s
and other unconsunod gascs that rcsult fron combustion.

Satisfactory opcration of any hcating plant is dependont on
proper draft. And propor draft is dcpendent whol-ly on the c hirnney f1ue.
Thcreforc, a propcrly built fluc becorncs thc vcry foundnti on upon which
is built thc efficiont opcration of any heating plant. The bcttcr the
f  l r ' -  + L -  L ^ + + 6 '  + L 6  f i ' ^

The most cotmron error found in chinrney construction is
failure to coordinate area and height. A chimney nra;r be high enough
yet hs-ve too snall s.n area to carry the proper volume of gases.

0r the area rnay be sufficient but the hoight too low to
produce a draft that will draw the air through the {\-rel- bed at the
proper rate. Either fault will result in unsatisfactory operation.

The nost efficient chirnney is one built perfectly straight.
Square flues alo proferable to oblong from the efficiency standpoint.

I t  is  dangerous to ,under f lue. t r  ]n  bui ld ing a house,  i t  i .s
advisable to apecify a chj.rnney suitabls for any typo of fuel . In
recent years there has been a tondency in sone sections of the country
to bui ld  f lue s  su i tab le only  for  use wi th p iped { \e}s.  This  is  a
serious disadvantage in caso the owner desires to c hange to e solid
f\rel later on.

The combustlon of coal, oither by stoker or nanual firing,
requires a chinmey and flue somowhat Larger than the combustion of
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piped l\els. Ibating contractors invariably advise the construction
of an all-fuel type of chirnney, so that a chango from one f\rel to
another nay be na cle without rebuilding tho chimney. Tho o1d adage
that an ounco of provontion is worth a pound of cure ls doubly truo
in chirnney and flue engineering.

Whilo a o hirntey nay be on an outsido wall or an insido wall,
the latter is preferable fron the otandpoint of fuel ocononJr. Resoarch
xrork in the I-B-R Resoarch llone at the University of ll l inois has
shown th.rit a chirnnoy placed near the center of tho housc wi11 radiete
heat into the hou6e, thus offecting substantial e conornios in {\rel.

Ileat Conservation

Up to this point we hovo considered the various factors
involved in the economical production of hent. Equally inportant is
thc conservation of heat after it is producod.

Storm sash and weather- stri pping aro absolutoly essontial to
econorrical- heating and conrfort. Thoy pay for themscLvos in fuel sav-
ing. Insul-ated houses are oasy to hcat.

Precaut ons should be taken egainst heat wastage insido a
house as, for instanco, openings under bodroorn doors Urat aro too large
so.that hoat is Lost whon windows oro open at night. Fireplaces
shoul-d havo do.mpo rs that can be closed rnrhen they aro not in operotion.

Cracks around tho outsido of windows and doors shouLd be
calkecl.

The heating plant itself, too, should be well insulated so
that the heat will go where it is wanted and not be disslpated in the
basement .  I f  i t  is  desi red to heat  cer ta in par ts  of  the basonent ,  i t
is  best  to  have radiators insta l led in  those roons.

Impo rtance of Ploper Installation

Tn nearly everything that has been said up to this point the
onphasis he.s been on tho function of the manufacturer in developing new
and inproved heat equipment.

Equally important i.s the f\rnction of the desigrer of tho
heating system and Ure inetaller. No ons rnanufacturer nakes everything
required for a cornplete lnti;stri.al heating installation, either s taarn
or hot water. This fact, highlighte the importance of the nan who has
the responsibility for cllsigning the systom so that all conponent parts
will produce the results dosirod and who &ssumes the rosponsibility for
the enti re instaLlation.

Iieating and piping contractors ho.vs been as active in tho
development of better nethods of insbal]atlon as the manufacturers havo
been in the developnent of equlprnont. The rapid progross in woldi.ng
has been duo to the efforts of the l{eating, ?iping and Air Conditioning
Contractors National Associatlon. This group is also sponsoring an
activo appronti.ce training program through which a constant infLux of
quo.lified rnsn into tho i.ndrstry is provided.

The knowle dge and skill of the installer is the pricoless
ingredi.ent in any heating installation. Being inpartia 1 as botween
different types of systems, thc heating and piping cdltractor is in a
position to advise &nd guide the ovrner in tho choice of e quiprnent to



meet varying conditions.

Tho Investnent Valug oil s.:qegl EggSg-$CEg

No doubt you are building your new houso for yourself' You
are not bullding it for re-sale. Iine. At the rnoment, the ro-sa1e
value of your house is noi a prinafy factor. Can you bo sure, however,
that you may not wish to sell the house s ornetine in the future, no
matte r how remote ?

All of thls is by way of introduction to the fact that the
relation between the heating pi"ant and the eventual re-sale valuo of
the house should be gi-ven careful consideration. The wartirne fuel
crisis is likely to have a perrnanent effect in making futuro purchasers
of heating equipment rnore keenly awate of the importa:rco of good heat-
ing and sound. house constnrction. Buyers in the postwar poriod will
be less pr ice conscious and more qual i ty  conscious as a resul t  o f  the
fuel  o i l  cr is is .  More pooplo today real ize thei t  i t  is  not  wiso to
skimp on the heating plant when buil-di-ng a house. The wisdorn of pay'

ing a 1 i t t le  rno re to  insuro a fuel -consorv ing heat ing insta l la t ion i6
today r-Lppreciated by thousands of peoplc rrho previously had taken
heat ing p lants more or  lcss for  Branted.
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