RADIANT
. HEATING

These two photographs show an
installation of Copper tube in a home
. being constructed and the living room

after the completion of the home. ¥, S
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With the mercury kissing the rera
mark this young lass aftired in a
bathing suil is preparing to pul an
her skiis at Sun Yalley before a take-off

an the snow covered slapes, The roys
af the sum kaep har camfartably warm,
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COPPER TUBE FOR RADIANT HEATING

@ THERE 1S NOTHING NEW UNDER THE
SUN is an okd adage and this is typically true of
Radiant Heating. For Radiant Heat is as okl as the
Sun and Earth, the surface of the Tatter, as evervone
knows, beiug kept warnm by ll;—ldi;mt Fleat from the
sun. De l\lnt* inte: History we find that the early
Romans were e i1|1p\. l[u flni to harness heat in
the Torm of radiation. They ealled it hypocaust, We
know it as Radiant Heating, Excavations of the
famous baths at Ponpeii .nul other Booman cities
which Hourishied Before Christ bave unearthed Cop-
per F)ll_)(‘ which Ll])plunth’ was nsed to wwrm the
laors and walls. Alter being buvied for centuries,
this oldest of the mwlals of connneree, was still o
un exeellent state of presevyation.

Within the next decade it iy estimated that Trom
10,000,000 to 12,000,000 new homes will he built
i he United States. In the construction of millions
ol these homes Copper tube will be used tor heating,
just as the Romans used Capper centuries agn,
Radiant heating systems are not a new-fangled
idea by some modernistic architects wiud heating
cugineers, There are nimerons suceessful installa-
tions of Radiant Heating, using Copper tube, in this
country today. This form of heating has proved satis-
factory for more than a hall century on Continenital
Furope, in England and iu the United States.

HEATS THE BANK OF ENGLAND

Ameng the first modern systems of radisnt heat-
ing was one installed in England duoring the (‘.‘ll'l_‘,’
part of 1800 by Professor A T Barker, Sinee |
proved most n[l\llulmv this type of heating ls.u
been generally used in Great Britain with {h(- ex-
ception, of conrse, of the War vears when all bul
essential building in that conntry was pastponed so
that its factories could turn out the materials o de-
feat the Axis Powers,

Perlaps the most outstanding radiant heating in-
stallation in England was completed after the end
of World War I This installation was made in the

Right—Radiont Healing installalions provide mare roam in the hame
while the infiltratian of dicl is Jess requiring less hovsework and it
alio dees nel require deapoes lo be ceaned sach spring.

Bauk of Engluoal uonder the divection of Dr, Osear
Faber., Copper pipe was used in the construction
of this extensive system. This pipe wis embedded
in the concrete ftoors in continnous coils devoid of
joints, excepting at the connection to the visers, Al
this point they were serewed to a valve which was
accessible and conected to the risers by a short
welded pipe. Care was taken ta ])l'(J\'it.l(‘ u first class
key between the concrete ceiling and the plaster
by lavieg on the forms lengths of ruhhr:'r sheeling
will raised ribs Kinch by N ineh at % inch centers,
which, when the forms had been stripped, would
he peeled ofl and Teave a ribbed eeiling giving ex-
cellent adhesion fov the plastering, This, according
ta Dr. Faber, has proved entirely satisfactory and
there has been no tronble o conmection with the
h(';lfilig system in the Bank.

The Bank is also cooled in the summner months by
the same svsten. The water that cireulates througl
the coils is froun avtesian wells and is relatively
corrosive aud that s the vewson Copper was used

throughout for the entive system,




Radiant Heating

Floor Panel

Temperatures at three points in room
with Radiant Heating Ceiling Panel

FIRST INSTALLATION IN AMERICA

Sume years after radiaut beating had been intvo-
duced in Fngland, Professor Theodore Crane ol
Yale University (School of Fine Arts) designed
what is perhaps the first radiant heating system i
this country. It wis not, however, until after Workd
War I and just before the entrance of the United
States in World War LT that this type of heating was
beginning to be used on a substantial scale Lere.
Between the two World Wars scores of such instal-
lations were made in this country, particularly in
Califoruia, by the Brm of Robert Broen & Son of
Ouakland, which is today among the leading firms
specializing in such installetions for all types of
buildivgs — homes, [actories, hospitals, schools and
even in swimming pools. This firm uses Copper
tube exclusively in all its installations wnd  Mr,
Bruen states that these installations have all given
eminent satisfaction. Their record of performance
from the standpoints of comfort and economy have
been outstanding,

With the eond of World War 11 when huilding
products, particularly Copper and Brass, were re-
leased for peace-time uses, which made possible
construction of homes and other types of buildings,
the use of Radiant Heating has spread to every
section of the country, Today thousands of homes
being constructed will have such installations,

Oun the drafting boards of well-known architeels
throughout the nation are plans for the construction
of thousands of homes and other types of buildings
i which Radiant Heating systems will be used and
i which Copper tube will be specified.

ADVANTAGES OF RADIANT HEATING
When the freestanding comventional type ol hol
water or steam racdiation is used about 70 to 83
pereent of the heat s ansmitted by conveetion,
the remainder by radiation. In Radiant Heating the
average approximates 40 percent by convection and
60 percent by radiation. Where the rooms are heated
by means of warm air the heat transfer takes place
privcipally by convection. Sometimes even in such
systems there may be ane area inoa wall, the ceiling
or the floor, which becomes much warmer than the
remmainder of the room because there is a chimney
or a hot-air flue in or near it, or beeause a hot blast
of air constantly impinges agarost it, and in such
cases the excess heat is dissipated into other parts
of the roomn of the building by radiation,

Radiant heating in contrast with the conventional
systems of h(':ntirm relies mainly on heat transler
by radiation from the walls, the ceilings or the floor,



the temperature of which is raised above that of
the space they are called upon to heat by means of
hot water or steam pipes, by electicully heated
wires, or by wanm air fhies coneealked inside, The
air in the immediate vicinity ol these heated areas
will absorh relatively more heat than Farther away,
The vesulting slight diflerence in aiv teroperature
even in a Radiant Heating installation will set up
a slight turbulence of air and eanse mild air currents,
thus distributing some of the heat by convection.

RADIANT HEATING AND HEALTH

Eaninent physicians ('Il]l)llil.‘-il’,i‘ that an individual's
health is much better, his energy and  comnfort
greater, when atiosphere sarrownding him is ruther
cool; when the sun bathes hin in ity ravs and the
clothing is moderately warm which prevents the
heat blanket normally clinging to him from being
torn away. These are conditions wlhich make the
liaman being so full of “pep™ during the advent of
spring. Radiant Heating stimulates these healthful
conditions aud gives the ;L{nmsphvr(‘ m the home or
other type of building the tfang of an out-door
bright sunny spring day. In contrast is the atmos-
phere of an overheated room, which, while not
actually detrimental to health, instead of heing
invigorating and stimulating i the activities nor-
mally carried on, may have a temdency to cause a
feeling of weariness, As a result persons in homes,
stores, olfices and factories with radiant heating are
veally enjoying springlike atimosphere during win-
ter months,

Where Radiant Heating systerms are used the tem-
perature of the surrounding air may normally be
Lield substantially lower than with the couven-
tional systems, so that persons in the room, while
receiving radiated heat from the floor, surrounding
walls or Trom the ceiling, breathe refreshing cool
air. They thus experience the feeling which is asso-
ciated with being ont of doors on w clear. cool
morning with no high winds blowing,

Stratification. v layering of the air s generally
very wuch less than for conventional iustall:utions,
the differences in temperatuce between the levels
of air near the floor, at various intenuediate heights
and that adjoining the ceiling vsually being of the
order of from 2 degrees to perbaps 6 degrees or 7
degrees Fahrenbelt maximum, as contrasted with
variations between floor and ceiling laver tempera-
tures for conventional installations of normally frow
3 degrees to 20 degrees and not dnlrequently as
much as 30 degrees or sometimes even more where
the ceilings of the room are high,

Temperatures at three pointd in room
with Radiant Healing Wall Panel

Temperatures at three paints in room
with Radiant Healing Floor Panel
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Above—Typical crass section of an aeroplane hoagar showing lem-

peratures at various paints ghove the floor during the winlur,

GENERATION OF HUMAN HEAT

Normal human beings enjoving good health gener
ate about 500 BTU® of heat every sixty minutes.
Only abont 160 ol these units are required for in-
ternal cncrvey, The vemdning 4000 units must he
dissipated it the baluce is to beecome normal, I
wore is fost the homan being Tas acold sensation.
il Tess hie heeomes too warn,

Benefits derived from the nsually lower and more
even temperatare, and from the cleaner and more
sanitary atmaosphege resulting from the absence ol
drafts and eddyving air currents are far reaching.
Persons who live in homes warmed by Radiant heat
have fewer colds during winter.

Physicians who have made a study of the benefits
ol Radiant Heating arve most enthusiastic abont it
fronn o healele standpoint. 1 is {or this reason that
many physicians in building new homes {or them-
selves are fusisting on the Radiation type of heating
systems. 1t is also the reason why such systems are
being used in additions to hospitals or for heating
new hospitals under construetion,

= T Oritizh Thermal Ui, the quantity ol heal necessacy o salse
the temiperainre of o pownd of water one degree Falwealieil

COOLING SYSTEMS FOR SUMMER

The same tube Tovoult which is nsed Tor Radiand
Heating e winter can be used without change {or

cooling in sunnner where hmmidity is not too high
and cooling is not carried ont below the dewpoint
by merely cirenlating cold water through it instead
ol hot water or steam. A number of present Radiant
Heating systems are used duving the summer {or
cooling with satisfactory results, This is especially
true in states which do not have many torrid days
where the temperature and humidity are high,

In addition te the merits of Badiant Heating
which Tive been mientioned one that impresses
hausewives, and v faet alb inendhers of the family.
is cleanliness, Dust particles do not adhere (o
warmed surlaces, Becanse there is less dire Blown
about, the draperies, walls and ceilings do not re
quire constaut cleaning to keep the home bright and
clean. Neither does the interior of the home require
costhy redecorating so often. Because of the greater
cvenmess of temperatares and the ahsence of hot
Blasts or concentrated Leat, the eracking of plaster
and woodwork, and  the loosening ol joints in
wooden Dnroiture are appreciably reduced.

NO LOST HEAT WITH HIGH CEILINGS

In Radizmt Heding, the yooms. particularly where
the heating coils are cmbedded i the floor, and
even where the floors are embedded o concerete
or paved with flagstones, the feet are comfortably
warmm wlile the head remains cool, a condition
whilelt sinee ancient Fgyptian and Baylonian times
Lias heen recognized as a first requisite ol health.
Awine head and conl feet have alwavs spelled ill-




ness. OF particalar inporlance in stroctures with
high ceilings and karge working spaces to be
heated is that the effect of heat radiation [rom a
Radiant Heating systein instulled in thie floor ex-
tends evenly thmn;hm[[ the space to he heated.
Most of the heat is not wasted by heing convected
to the higher levels where it is not needed.

This installation is alse indicative of the remark-
able evenmess of the temperatures over a sullicient
height above the lloor adeguately to serve the work-
ing space. Test ligures obtuimed during a contin-
ous heating ]u\nml from November 1, l‘H" to May
13, 143 — at which tnwe Leat was discontinned
for four United States Ary \.u]ﬂ.-mﬂ [Hangars (see
diagram on page 6) equipped with the floor-coil
tvpe of Radiant Heating by Elmao Hall, consulting
engineer of Denver, give th following operating
(1.1t(| for this zone:

I | Enrvalent

Outside | Flow Retnm Steam Slab
Temp, *I | Tewp, *F. | Temp, = F, | H.j(]i:l.lillll Temp, 17
| 8¢ FL

50 90 84 1370 72

33 101 50 2730 | T2

15 112 UG 3760 71

1) 122 95 3800 70

— 17 130 101 (OGO 70

—30° [ 103 5450 68
" Four hours onily, -

My, Thadl Tas veported that this instadlation came
throngh the heating scason in o highly aratifving
manmer. He prononneed it a suecess, The Tack of
air motion, he said, was @ contributing Gctor to
the comlort of those men working in this hangar,
An executive of a large air line expressed wmaze-
ment on seeing these ]u\ﬂ-pl'x- wirking on a fuselage
16 feet above the Hloor on the wings, on step hdders
and sitting on the floor, all working in the same
degree ol shivt sleeve comfort.

Another aspect of this evemness of temperatare
with Radiant Heating svstems. which is of particnlay
importance in - its application to industrial space
heating installutions is that of heat recovery alter
asudden drop in emperature such as is cansed by
the opening of doors for the passing in or out of
veliieles. Ny, FRl points out that during one of
the tests ut 10 degrees ontside, with the wind at
20 miles an hour, the thermometer o e center
drapped 22 degrees when the doors were opened to
admit a ple. recovering theiv originad reading in
less than siv wmhmtes after closure. This is doe Lo
the fact that the privcipal sonrce of ieat is by direct
vadiation rather than Iy Tieating the an nass,

OPERATING COSTS ARE REDUCED

The operating costs of a Hadiant Heating system are
substantially Jess than those of a conventional in-
stallation providing a comparable degree of com-
fort, the savings ranging from 20 to 33-1/3 pereent.
Mr. Ralpli Pomerance of Pomcerance & DBreines,
architeets, New York, installed o Radiant Heating
system in his home at Cos Cob, Conmecticat. Ie
sakd the initial cost of an installation was about
20 pereent more than o conventional systern, The
annnal operating costs are about 33-1/3 percent
less and it is expected to abwcrb the greater initial
outlay in fuel savings in ahont four vears,

The fivma of Pomerance & Breines, like many other
leading architectnral fivms throughout the conntry,
s enthsiastic abont Copper tnbe for Radiant Heat-
ing svstems. As o resull of this firm's experience it
Favors ceiling panels. Mro Breines states that one

Balaw—In the State of Califoraia a number of swimming paofs have

bean equipped with Radiont Heal la permil year around baihing.




of the most important considerations in desiguing
efficient Radiant Heating svatems s Lo ke provi-
sion for complete re Hw_ln(' insnlation. This includes
air-tight construction and he prefers metal foil for
the msulation so as to eliminate all ionfiltration of
air, This foil, he says, reflects heat rays and will not
ahsorb heat as will some of the other types of insula-
tion materials, His firm recommends Copper tube
for many reasons, one of which is the fact that it
can be used in smaller disuneters, another is the
case of fabrvication an the job. This firm designed
a Radiant Heating system at the Nurses” Residence
and School for the Harlew [ospital, New York. The
firm also specified Copper tube for the heating
system ina group of 16 homes, built on a cooperit-
tive basis at Yonkers, New York and for many other
homes. Before World War 11 the firmn dnstalled o
Radiant Heating system in the scaman's Hiving Hall.
Natinnal Maritime Union, Philadelphia, Pa.

REASON FOR LOWER OPERATING (OSTS

There are o vomber of reasous for the lower operal
ing cost of Radiant Teating systems. The principal
three are: (1) The lower temperature gradieut be-
tween inside and outside atmosphere resulting from
the absence of the superheated upper strata charac-
teristic of conventionally heated spaces and from the
generally lower room temnperature necessary  for
comfort; {2) The temperature of the water circulat-
ing through the coils of most Radiant Heating svs-
tems will rarely exceed 130 degrees maxivnum; it
normally varies from 53 deprees or 90 degrees to
perbaps 110 degrees o sometimes 1200 degrees
which temperatures are much less than for the great
majority of conventional hot water systems; (3) The
heat radiations oo Badiaot ”(';ltlllll system, like
the Hght rays of a good general hnhtmL‘ systein,
canmot he permitted to be absorbed by their sur-
roundings or scattered in directions where the ra-
diatious are not weeded; for this reason ellective
use has been made in practically all the Radiant
Heating systems of heavy favers of insulation like
wetal fml and other materials which insulate aml
refleet or defllect the heat waves into the proper
direction while reducing their absorption to an
irredneilile mininun.

COST OF INSTALLATION

While Radiant Heating installations generally Tewe
an initial cost moderate v higher [lhi“ the conven-
tional heating svstems, the s wing in fuel within a
few vears will genevally more th i offset the extra
initial ontlay ol the installation,

8

Raymond Viner Hall, an ardent diseiple and able
lollower of Frank Lloyd Wright, has emulated him
also in the use of Radiant Heating, In fact he has
nsed this system for most of the houses for which
he has furmished the designs or which have been
constructed under his direction, Writing in a plumb-
ing and heating magazine, Mr. Hall gave a summary
of the cast of several Radiant Heating installations
in relation to the whole cost of the home, This per-
centage ranged from 6.5 to the high of 9.6, Follaw-
ing is his table of the costs of such installations in
um(l( rate cost homes, all having hot water excepting

“B" which has steam:

Briclianmt

Jodds Total Cost Heuting Percentage Fuel
A 55,200 5495 9.5 Tas
13 3,200 375 T coal
C 6,300 525 8.1 Fas
B 7.000 675 9.6 oil
I 8,500 575 (.5 aas

RADIANT HEATING ON PACIFIC COAST

M Robert Broen of Oaklind, Calitornia, who has
heen mentioned previously, has made scores of
Radiant Heating installations, utilizing copper tube,
in all types of construction. These installations in-
clide all three locations for the heating coils, that
is in (loors, nsnally coment, in plastered walls, aud in
plastered eeilings, e finds that the coellicient of
expamnsion of copper as compared (o that of the
raaterials in which the tube is embedded is sulfi-
ciently similar to avoid any troubles from differen-
tial expunsion and contraction. Moreover. copper
tube is readily shaped inta the required coils or
loops au the job,

In addition to wsing flexible Copper tube with
soldered fittings in Radiant THeating installations
in scores of homes on the West Coast, Mr. Bruen
has also made installations in hospitals, apartment
honses. Tactories, schools, greenhouses and even in
swimning pools. In some of his installations X,
Bruen has suceessfully used a novel prefubricated
expandled metal panel with Copper coils, which he
has p.-nh-nh-d It is now standardized on 57 and £
nominal size tnhe, The delivery of the panel sections
ta the job reqnires only simple connections to com-
plete the installation of the system. These pancls are
factory tested and the heating contractor has only
to have his skilled mechanies join the panels and
conmeet themn to (he hot water svstern as the honse
is nmder eomsbhmction.



RADIANT HEATING IN THE EAST

While the majority of Copper tube Radiant Heating
installations in homes prior to World War 11 were
on the West Goast, theusands of snch installations
are naw being mude on the Atlantic Seaboard and
in other sections ol the conntry. The fow that were
installed in new homnes built in the Fast before
Pearl Harbor have given most satisfactory service.
I addition to H.uh.mlL [eating in homes many
others are being made in hospite l]‘\ schools, factorics
and other types of construction,

Among the first installations of Copper tube for
Radiant Healing in the East was a home constructed
at Wesford, Pa. hy William J. Kerv [rom a design
macde by l{‘numnd Viner Hall. This installation was
made when the house was completed during the
carly part of 1940, The house lus a floor-type system.
Mard drawn Copper tube with soldered U-hends
was embedded in the floor. The sinuons Copper
coils of 27 tube were spaced 2 feel apart on eenters,
excepl Tor the seetion nearest the outside wall and
where the hiot water from the heiler enters the coils,
where the coils are on one fool centers. To meel
the great heat lesses of the large glass area of the
living roany front the ends of the ovtermost floor-
tube are lapped to Teed a coil against the wall for
the tull length helund the low hook cases, Holes
spaced B8 apart in the top of the hook cases permit
the heat to rise against the wall for the full Tength
hehind the low hoak cases.

CO!LS LAID ON BED OF GRAVEL

The ftoor coils were laid on a heavy bed of gravel
on broken stones. The spaces between the tabes
were filled withe gravel until only the tops of the
tnhes were exposed. A siadl Agnlux hoiler ived by a
St Jolmson Company guu-type borner furnishes the
hot water. It Tas o Minneapolis-TToneywell Stack
Contrel, and the oil burner is controlled by o water
therrostad set by the owner according to the season
frann 130 degrees Lo as high as 210 degrees. Cirenla-
tion of the hot water is l]nmu_,]'t the coils secired by
a l=HP motor-driven cirenlator actuated by a M- I
room thermostat., The Tatler is mounted on g wall
hetween the kitchen and bedroom, abonat 37 above
the floar. This installation, like others, has proved
highly satisfactory. particalarly during the most
severe winler conditious. Sinee the fnstallation was
completed the merary has often fallen helow the
zero mark and there Tunve been some VOTY SOVOTE
sleet and suowstorms.

Above—Bonrds of Education throughaul the coentry have feund
Copper tobe o satisfactery molerial for Radian! Heating installations.

T cost of this home approximated 83.000 while
the Copper tube  Radiant Heating  iustallation
amomnted to about $430, The annual heating costs,
according to the owner, wionnts to less thinol any
other type of heating was used.

FOR MANSION OR COTTAGE

Radiant [eating installations are snitable for man-
sion or cottage, William B. Freeman of Reliez Sti-
tion Road. Contra Costa County, California, Tuas wn
installation in his magnificent new home. This instal-
lation ywas made by Robert Bruen & Son. Tl systen
consists of sinnous Copper coils cimnbedded imder
the quarry tile floors. There is a 50,000 gallou swim-
ming pool on the estate, The water is heated during
the winter months Iw a system ol coils illnstrate d
Iater iu this book. lw Iumlv and guests can nse
the pool 12 months in the year, Ihe' house, swin-
ming pool and landscaping were completed at
cost of nearly §230,000.

The use of Capper flexible tobe for Radiant
Heating s just as satisfactory and as econowmical
in sl honse or cottage, In fact thonsands of

i Pleasy turn to e 797
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d by Rohert Bruen & Son, also of Ookland,
This is o floar ins! an wilth d-inches of concrefe poursd on the

ground, then o tond cavering over the tube with cancrvbe slob fop.




Balow—The sludy of the Smith residence sthawing a madernistie selling

which provides more room ard camlorf for the Jamily. During the winler

manths in Northern Califernia which are sometjmes severe the home is

heoled with kol water thraugh Copper cails af Jittle expanre.




Right—Curiling paneling of soff Copper tube wor vied in
the residence of Horeld G. Stieres of SF, Lowis, Mo. Alfer
the Copper tube wos in place il wos covered with plasier.
The sovinps in fuel bills in three or foor winters will more
than pay for the slightly higher cost of a rodianl panel

heating syrtem, especially wheee the winters are tevere,
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Left-—Large residence in Piedment Plnes afl Ooklond, Calif.
wilh a gorgeous visla overlosking Son Froacisea Boy, i
heated by e Copper twhe panel heoting instellotien. These
Copper coils are prefobricated by Rober! Bricen & Sen
of Qakland, Calil, under the nome of Thermoponels, ond

are available lo heating engineers and contractars,




Right—~Rusidence of H. H. Egglesion of Piedmont, Califor-

nia, which kad o Coppur luhe Rodiont Heating

syslem in-
wialted by Robort Bruen & Son when the bui

lding was buill
oral years ago. Copper ful

foid in a spiral orrange-
nl with a cold asphall filler be

veo two slabs of con.
crele. Soft Copper luhe wos vied for eose of instollatian.

i
|
|
=
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Left—A room in the Eggleston residence poriraying the
saving of space in homes whi i d with C
tubne far Rodianl Healing. Lo

windows cre p
which give beautitol views of 1

ounlrpside while during
the winter manths when snow falls and the femperoiure

is clasw to rera the fiome is woxily kepl comfarioble.




Lelt—Copper tube can be snoked arovnd the floces of a
kome with vose ps depicled in this residence when it wos
vnder canstruction. M is Jhe home of 1. J. Rosebhrook of
Alamo, Colifarnia. The jnstollation woi made some lime
ago by Robert Browa & San of Quokland. During the winter
months the hame is heated with o very smalf vxpenditure

Right—
Copper Jube in the Rorebrook residence, The hame has now

Another view during the installation of flexible
hoen gocvpied for severn) yeors ead (e indallolion, fike
all other Bruen johr, hos given mesi safisfoctary results.
This hame cverlooks mounfoins wnd velleys where weather

condilions ore mos severs with Irequenl heavy snows.
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Right - Prefahricated Coppar ceiling paneli io the home of
William J, Besler of Happy Valley, Colifornio, This

tom is @ Bryen palenl and gives mast rafisfaoclory rervice

Mamy such installations have been mode an the Wesl

Coast. Jo Radiont Healing inslollafions sgme architiecds and

owanurs peefer ceiling ponels 1o coils laid e the Noor,

-

R

g of moay opacdmen
alkar | os Jhe owners ore changing la the use
of Radiant Healing | use they find i1 salisfeciary during

the winder months end economical Ja oper




Lelt—VYivw of ea indullation of Soflt Copper tube Foi e

Radion! Heating system of on slemestory school. In maony

now public schacls, bigh schaols ond calleges this fype of

- heating is being installed just os if is mes fram cans!
MRk s ! s fa coast and from Canada fo the Gull. Capper is o supserior

melal far such instcllabions.
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Right—This scane shows the instellofior of I::lu wer Jube

iant Heating in o

home in the

nple



are kept heatud best with Radiant
i. This Greenhouvie iz cwaed by Dr. H. J.

d wifh Bruen potenled prefebricoled
v cwiling. Copper ponels

od beauty salon,

n W IIII!I'.llill';.

Left—S5Six new Scrence Buildings far | Callege ol Oak-
fand, Calif, have been equipped with fiant parel heal-
ing, using Copper tube in the prefabricoled form of
Thermapanels, made hort Bruen & Son af Qakiond,

(s pholoagraph shows o closiroom with the Therma

panels melal lalhing in ploce ready {or plasiering.




Right--- Copprr tobe pancls in o celling installatian in
the Denwal Building of §4. Charles, Mo, Three-eighths i

Trpe L Capper tube, spoced seven inches on confer, wers

alloched with wiriag 1o the medal lnth, Four inches of e
waol fniulation was loid aver the metal lath ok

panels of Copper fube which were covered with p

Lait—Ilmitallaion of Coppes e radiont heating ponels
in the kome of Herberd & ol Hempsfead, M. Y. on
Long lidand, A notewcrfhy fealure ol the desdgn iz the
fact that the Capper flaar panels ore supplomenied by

wall panels, Sioce complelion the owner has ex-




homes to be constrmcted under FITA guaranteed
loans for veterans of World War 11 will Lave such
heating installations. Some of these homes will be
prefabricated honses. There have heen a great -
ber of such. developments already constructed for
our servicemen thronghont e Lnd.

HOME AT HEMPSTEAD, LONG ISLAND

An i‘lil!lll)li' of the use of flexible (-Inpl‘ml' tube for
Radiant [eating in a house costing in the upper
Drackets is in the home owned by My, Herbert
Mirschel, President of the Mirschel Lumber & Suap-
ply Corporation of Tempstead, 1. 1., New York,
[t is a long rambling brick structore. The coils are
embedded in the floor with proper insulation and
the owner aud his family are most enthnsiastic about
this type of heating,

When M. G, Dancan, an architect designed the
plans for his home at [Eanden, Com, he included
Copper tube Tor Radiant Ieating. The coils are
% inch of solt Copper tube. The tubes are in the {loor
supplemented by ceiling panels in the living room
and in the hathroom. An automatic ail fired burner
is used, The fuel hill approximated $8.50 a month
during the winters of 1941-1945, During many of
the winter mouths of those years the mercury was
aronnd the zevo mark with aeeasional heavy snows,

TESTS OF SOLDERED JOINTS

The Federal Housing Adminstration inaugurated
a number of tests at the Burcau of Standards, Wash-
ington, in 1936 on the strength of soft-soldered joints
in Copper tube. These tests were continmed at the
Burcian after 1937 wuder the sponsorship of the
Copper & Brass Research Association and Com-
mittee A-40 of the Amevican Standards Association,
resnlting i standards for the present solder fitting
joints for Copper tube. These tests are recognized
by all industries concerned as governing masimum
service pressures for solt soldered joints in Copper
tube made with a 50 tin, 30 lead solder for nse at
temperatures not exceeding 250 degrees, The maxi-
mum service pressures are based on long-time tests
in which various test pressures were sustained for
miny  thousands of hours, until at Tast (ailure
occurted as a result of ereepage. These masimam
long-time sustaived tensile load tests were Tound
to be far more conclusive than those of short-time
tensile tests in which the stresses are increased at
such a rate that rupture takes place in a matter
of minutes rather than many months of sustained
stresses on the jninl':;.

PRESSURE RATINGS FOR JOINTS

If properly installed the internal walls of a Copper
tube installation for Badiant Heating svstem ave
silky-smootl [rom one end to the other, lhe internal
smoothness of the ibe is not marred or destroved
by the presence of periodic joints, In pipe however,
cach serew type [itting unavoidably means lncal
discontinuity of the pipe’s inner lining or surface
which sets up more or less serious eddies and thus
adds ta the pipe’s internal friction against flow;
although prr)hul)]y not altagether absent, this cause
of added friction in tubes with flared type expansion
fittinzs has been reduced very substantially by care-
Ml design.

ln]](mmﬂ is a pressure rating table for joints
rnade with .'J(] 50 tin lead solder (ASTM):

SERVICE PRESSURE RATINGS AT TEMPERLAT L']_]_L‘-:.:i
FRONM 100" o 250" F,

FLUIDS OTHER e
: STEAM
SERVICE TIHAN STEAM I
'1'1::?'1”;‘-‘“- Nomunal sizes,  Nominal sizes, Nordnal sizes
ATURES 2 i andd 2% in, anid : '|Il'| i
simaller larger I
. Lh./ln.= L/ = Lb./In.?
é { e ) (e ] [ pange)
100 175 150 —
150 125 100 —
200 100 75 -~

250 75 30 13

A wooden form, or mold, is quickly consfruded, in sechians wasily
maved from job fo jab. The workman, with @ seclion of cofled soft
copper tube darls the simple cpesalion.
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CONSULT YOUR ARCHITECT

When you are plauning to build your heme consult
vour architect regarding Radiant Heating particu-
larly with the use of Copper tube. You will find
him enthusiastic about this type of heating. Many
architects in designing their own homnes prefer it to
other systems. Your heating engineer who designs
the ‘;yal.'un will also he (\nthu-.mahc and will tell you
it will give long and satisfactory service.

\Vhlfc Radiant Heating is not a cump'lm system
and can be installed at a relatively small expvmh—
ture as has already been shown, it requires com-
pu‘wnt supnrvisi(m for satis‘fncl‘nry and econnmical
results, Research and experience are rapidly adding
ta the information available to architects and engi-
neers to assure such results. Copper tube is emi-
nently desirable for such installations but here
again, while such tube is readily shaped and con-
nected in this use, hest results are obtained only
when the skill and experience available in the
heating and plumbing trades are utilized.

The Federal Housing Administration, which ap-
proves loans on homes only where equipment and
materials are used that have given satisfactory
service over the years, approves specifications in-
cluding Copper tube for Radiant Heating.
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PERMITS MANY INNOVATIONS

Most architeets are enthusiastic about Radiant
Heating because it enables them to make many
interesting and sometimes radical changes from the
ordinary mnunhmm] arrangements, in their plans
for new homes. The most important of these, of
course, is the provision of more clear space without
inereasing the dimensions of the roorm. There is no
obstruction in the way to interfere with large win-
dow areas, as the heating system is embedded in
the structure. As the systenn s alsa out of sight,
there is no interference with decorative  effecls,
There is more freedom for the arrangement of
furniture and hangings, with less altention neces-
siry 1o future maintenance as there is less fufiltra-
tiom und civenlation ol dirt. With the danger of ngly
streaking of walls eliminated, brighter colors can
be used without requiring frequent washing and
repainting. No warm blasts or overheated areas have
to be anticipated in planning the arrangement ol
furmture in the room.

HEATING FOR SIDEWALKS

A uninue nse of Copper tube for heatiug similar Lo
ity use for Radiant Heating but dependent for its
effect not on racdiant bhut rather on conducted heat,
is that of placing it under the sidewalks and eiren-
lating steam or hot water through it to melt snow
during severe storms in Northern parts of the conn-
try. lew have been a number of such iustallations
in the Fast, especially along the seaboard, The
Copper tube is connected to the heating system of
the home and can be turned on or ofl easily. When
a heavy snow falls the heat is turned on and the
snow melts as Fast as it falls with the vesult that it
is not necessary to dig out the snow and ice from
the home to the corb or [rom the garage entrance
o the eurb. This has eliminated the dilficulty of
driving the car in and out of the gurage during a
heavy snowfall. Many suburban residents Tave
found it an almost nnpm\ﬂ:h. problem to drive the

ear from the garage when a heavy snow has fallen
during the nmht llmtcd driveways solve this proh-
ey, The ulst.tll.llmu of such a system when tew or
replaced sidewalks are laid is not expensive. The
operating cost is relatively small, for it is only neces-
sary to have the walks and drive heated while the
snowlall is heavy.,
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