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Crane Radiant Baseboard Panels iotroduce an
evco distribution of radiant watrnth at tbe floor
level. They inconspicuously leplace convenriooal
vood baseboard, thus lcaviog the entire f loor
area of the room free from obstructions aod al low-
ing complcte flexibility in arranging furnirure,

Floor- length draperies may be used -- and with-

out iorerferiog with heat ouaput. Crane Radiant

Baseboard Paoels are modem aod atl lact ive in

design and may be f inished io any color oi l  base

paint to catry out desired decoratiog motifs. They

elimioare tbe sceakiog of walls caused by con-
centrated heat sources.

Crane Radiant Baseboard Panels may be used on

either hot water or steam systems. Because when

iostal led, they are distt ibuted over a gteat are^

-- L, 2, 3 or 4 walls -- rhey plovide an even dis-
tribution of heat and eliminate "hot spots" in
the toom.

Vith C.rane Radiant Baseboard Paoels instal led,
the difference in air t.mperature from floor to
cei l ing is often oo more than twoor thlee degrees
even in zeto veather, aod they shov ercel lent
teaction to rapid changes io outside temperacutes.

The f lcr ibi l . i ry in design of Craoe Radiant Base-

board Panels makes rhem ideal ly suited to io-
s ta l l a t i on  i o  bay  w indow a reas  and  i n  "U "
shaped instal lat ions. Vhere the baseboard area
is l imited, such as in some kirchens and bath-
rooms, they may be inStal led at rhe cei l ing level
or in venical posit ions.

MAY BE USED IN NEW OR REMODEIED BUIIDINGS

Unlike other typcs of radiant hearing systems,
Crane Radiant Baseboard Panels may be easily
iostalled io eristing suuctures as well as ocw
consEuctiori. The installatioo consists simply of
replacing wood base moldiog with as much Radiant
Baseboard as is needcd to fumish the required
amouot of heat. Matching wood baseboard is avail-
able for the balancc of the iostallation,

IDEAI FOR COMMERCIAT & INDUSTRIAT APPTICATIONS

Crane Radianr Baseboard Panels ate a great asscr

to industr ial aod commercial establ ishments where

floor area is. erpensive aod usually at a premium.

It has been found that Radiaot Bascboard Pancls

not only ptovide an even distr ibution of heat

throughout the room, but also remove the visiblc

sou.ces of heat supply.
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Type "RC"
Type  "RC"  Rad ian t  Paoe l s  have  s l oned  open iogs  i n  r he  f r on r  o f
che panel at the top and bortom. Air enters the bottom and is heated

as i t  r ises over f inned surfaces which are cas! integral ly with the
hot water charnber, chus providing greater heat ouput per l ineal
foor. The warm air circulates inro the room through rhe top open-
ings. ln addir ion, the smoolh front emits radiant heat. The Type
"RC"  pane l s  a (e  app rox i rna te l y  !  i nches  h igh  and  a re  made  i n  l -
f oo r  aod  2 - f ooc  sec t i ons  wh i ch  may  be  assemb led  i o  any  des i red
len r th ,

t t

Type "R"
Type "R" Radianr Paoels have a sol id f tont, and heat is radiacec
from the smooth front surface. Hot water chambers ale casc inro
the sections, and each sectioo is 2 feet long and approximately 9
i nches  h igh .  The  base  and  t op  o f  che  pane l  usua l l y  a re  f i o i shed  w i t h

a wood moldin e.

Supply ond Return Enclosure

I leat may be regulaced by means of a valve which

is operared by a lever thlough rhe enclosure. I t

is not necessary to remove housiog to regulate

valve. Return pipiog and vent valves ate con-

cealed in matchinS enclosures.

Supp ly  Vo lve  ond Un ion  E l l

Corner Piece

This coroer piece, which

matches Crane Radiaot

Baseboa rd  P  ane  l s ,  con -

cea l s  i ns i de  co roe r  con -

nec t l ons .

$

&
' \

,ill(- -{:
tr , f l

,
A un ique  t oo l  f o r  coonec r i n l
Crane Easeboard Panels. I t  per
m i t s  qu i ck ,  easy  assemb ly  v i t h
ou t  t he  need  o f  w renches  o t
p l i e r s .

Page 6
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TYPE RC:

924 LC- Convector rype )" bigh'24" loog,l/4"
threads oo left end and oipple ports
on right end.

924 RC- Convectot rype, 9" high' 24" loog'

3/4t' chrcad s on right eod and oipple
ports on left end.

|t- l

924 MC- Coovector type, 9" high,
oipple ports on both ends.

912 LC- Convectot type, 9" high,
3/4" thrcad's on left eod

pons on right end.

924 DC-- Convector type, !" high,

)/4" threads on both ends.

24" lotg,

12" long,
and oipplc

24" long,

| -l'A"--l-ffik- oB'lElEF "B"
r l  '  r l

llll"x-l----jl--l*'rs"'r \\ l'-'sr'
924 LC 924 MC

,CI '  IS 9"  LE R,  BOX (LEFT EN D R,ETU RN)
r , O .  t S  9 , ,  R E V  B O X  (  R T G H T  E N O  V A L V E )
I 'Ar  ARE y4"  THREAOeD OPENTNGS (FOR. VALVES/ AIR VENTS, ETC.)
I I  9 ' '  A R E  N T P P L E  P O R  s  ( F O R ,  J O I N I N G  P A N E L S  T O G E T H E R )

924 QC

uDn
'A' lt-6-rl 1ai*|EF:"|-iA'

^,fcl."Ia[-*,.
924 0c

TYPE R:

924 LP- Radiaot type' !"
threads on left
oo right eod.

924 RP-- Radiant type, 9"
thrcads on right
on left end.

hish, 24" loog, )/4"
end and nipple potts

high, 24" long, 3/4"
end and nipple ports

924 MP- Radiaot type, !" high, 24" long, nipple
ports on both eods.

924DP- Radiant type, 9" high,24" lone,3/4"
threads oo both eods,

uDn

'.A

.N

924 LP

r,cr ls 9,1
r D'r ts 9|,
NA|, AR E
, r  Br ARE

,A.-lEEl*.8,

'.o'[]-.,

t /41 THQ9ADED OpENINGS (FOR VALVES. AIR vENTs.  ETC.)
NlppLE poRTs (FoR JOINrNg pANELS TOGETHER)

Made only in convcctor
type (12" long)gtz. LC
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Two (2) lengths of th" x 15/a" furring stfips ar

provided with each length of baseboard.

STEP ONE:

Cut one furring strip to Iength required and nai

flat on the door tightly against the studs. Nov

refer to the diagram at the side of this sheet an<

nail a second piece of furring to the studs a

location shown on diagram.

STEP TWO:

Carefully cut the baseboard to the exact lengtl

required, using a square to facilitate a square cut

Nail through the holes provided in baseboard witl

No. 6 finishing nails to the blocking as noted ir

diagram. Baseboard should line up with casting

Avoid hammer matks by using a carpenter nail set

tTEP THREE:

It is not necessary to nail the baseboard at thr

bottom, as this fastening can be accomplished b1

attaching a shoe moulding ot tegular quartet round

moulding at the floor.

\l,
Page  I
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WOOD EX TEN5ION PANE L

CAsT IRON BASEBOARD PANE L

TYPI(AL CAST IRON

WOOD EXIENSLON PANEL

BASEBOARD RADIA]OR MY WINDOIV INsTALLAT ION

.asT rRoN BASEBoARD P^NEL 
PLAN Vltw

z

CA5T IRON DA5E6OARD PANEL

casl rRot{ coRNtR cov€R

CAST IRON BAs€IOARO PAXE|-

WOOD EITENSION PANELS

TYPICAL CAsTIRON BA5EBOARD RADIATOR BAY WINDOT/ I]{sTALLATION

PLAN VIEW cA5r rRoN r^tEco RD P l€-
CAST IRON 6A5€BOAR9 PANEL WOOO EXTENSION PAML

COPPER TUBE ADAPTER

VIEW SHOWING COPPER TUBE ADAPTER ON CAST IRON BASEBOARD PANEL



The f ler ibi l i ty of design of Crane Radiant Bascboard

Panels permits them to be instal led io areas which
are general ly dif f icult  to heat.

Craac Radiant Baseboard Panels may be instal led oo
the three walls in a bay window area, Although the
angles are not 901 che paoelsmaybe joined by means

ot 3/4-ioch copper rubing. The conocctions may then

bc concealed with Crane matchiog vood baseboard
by miteting and fitting the baseboard. (See pages 8 &
!). "U" iostallations may be made in a l ike manner,

Although iaside corners may be fumished prefabrica-
ted, (as showo oo page 6), ourside corner coriocctioos
should be made with mitered Crane matchios wood
baseboard.

BAY I| INDOIY

. 'U ' '  INSTALLATION

INSIDE CORNER

OUTSIDE CORNER

Page l0



TYPE "R' 6A5EBOARD
U5ED 45 A RIsER

PANEL

'A . ; coPPeR ToR IRoN PIPE ) (lNNEcTIoNs
"B'- viooo FTLLEh PrEcE
'C" - IYPE 'R" 

BAgEDOARD
"D' . QUARTER ROUND
. E" RETAININ6 sCREW
..F -- 

AIR VENT
- ENCLOSURE

"B,

"g':

,w
TOP OF l, \ /A
C A B I I I E T

"F"---.- "B':

C E I  L I  N G C E I L I N G

W A L L
C A B I N E T

sEcTloN "A-A"
CEILING INSTALLATIOI{

sEcTloN "B-8"
CEILING IXSTALLATION

CEILING INSTALLATION
ADD 20% TO ACTUAL HEAT LOSS
.,A'' QUARTER ROUND.,8' '  HANGERS
..C" RETAINING SCREW
.'D" TACO OR DOLE AUTO AIR VENT
..E' '  FEED AND RETURN CONNECTIONS
.,F" CRANE WOOD BASEBOARD
"G" END ENCLOSURE AND I74l, VALVE
,.H' '  WALL CABINET
,.J" WOOD BACKING STRIP

Page



This booklet has been preparcd for you by Craoe
Engineers for che purpose of giv- i .og you a bener
understaoding of radiaot baseboard heating aod to
aid you in making atEactive aod efficieot installaticrs.

Ve have endeavored to give you the important
sales features of Crane Radiant Easeboard Pan-
els; a descript ioa of rhe panels and their func-
t ioo; and che lccomhended methods of iostal lat ioo
under varying coodit ioos.

We have iocluded in this booklet, a secrioo de-
voted to the selection of rhe heating system and
the boi ler, We hope ahar this information may
prove to be va.l \rable to architects, engineers and
cootractors io making modem heating instal lat ions.

To make effecrive usc of rhis booklet. understand
each step in determioing heat losses and in mak-
ing the instal lat ioo, aod have the booklec avai l-
able at al l  t imes for ready referencc.

Bccause o( the improved hcat distributioo pro-
vided by Craoe Radiant Baseboard Panels, whcre-
ever poss-ible a loogrun of Panels should be used
io prefereoce to a shorter unit of tbe same total
heat emission, For this rcason, it is preferable

to use all the outside wall surface at your dis-
posal aod to have a {ow waaer lemPetatute rather
than !o usc ooly a portioo of the wall atc^ and ^

maximum water temPeranrre.

The Type 'rR" Radiant Panels aod the Type

"RC" Radiant Convector Paoels have idcntical
waler passages and push nipple ceoters. There-
fore, theymay bc used interchangcably. This ofton
is advantageous in somc rooms, such as under a

large window,

In certain rooms, such as kitchens and barhrooms,

rhere may oo! bc suff icicr l t  avai lable wall  area at

thc f loo! !o accommodate eoough Baseboard Panel

to provide the rcquired amouot of heat. Io such

cases the Baseboard Panel may be iostal led at

cci l iog level (see page l l) ,  or Compac Radiators

or cast i lon convectols may be uscd in coojunc-
t ion with Radiant Baseboard Panels in the rest

of the house without disturbing rhe balaoce of

thc systcm. In other rooms, sttuctural detai ls

such as doorways, f i replaces, or bookcases, may

eliminare part of thc outsidc wall  area. Ioterior

Dart i t ioos mav be used for the Panels.

/
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HEAT LOSS AND BTU

Accu ra te  ca l cu la t i on  o f  hea t  l oss  i s  t he  f i r s t  es -
seotial step in determining the size of rhe heat-

ing plant. Modern residential coostruction teods
to reduce hear losses. lhus, rule-of-thumb meth-

ods usually lead ro overloading, with consequent

costs of instal lat ion and operation which are un-

oecessari ly high, The I-ts-R Instal lat ion Guides

have sirnpl i f ied the Btu per hour (Btu/I ir .)  meth-

od of calculat ioo and provide accuracy which is

not lound in more casual methods of determioinr

hea t  I osses .

The method for calculat ing heat losses in this
book is takeo from the I.B.R. Instal lat ion Guides,

and is based on the factors fouod in the American

Society of Heating aod Veoti lat ing Engineers
Guide. By using Tables l ,  2 and 3, considerable
r ime  w i l l  be  saved  i n  t he  ca l cu la t i oo  o f  hea r

losses, The factors in rhis guide $66[ are based

oo  a  w ind  ve loc i t y  o f  f i f t een  m i l es  pe r  hou r ,

which is considered ample over the entire lange

of outdoor cemperatures because, very rarely, is

rhe re  excess i ve  w ind  a t  r he  m in imum tempera -

tures for which systems are designed, No added

allowance for inf i l t rat ion for tooms facing the

prevai l ing winds is considered necessary except

for lar6e struccures, which are outside the scope

of this book. For these larger structures, the

merhod of determining heat losses found in the

ASIIVE Guide o! .he Eogineering Standards of the

Heating, Piping and Air Condit ioning Contractors

Na t i ona l  Assoc ia t i on  may  be  used .

tsr i t ish Thermal Unit (Btu), rather than square

feet of radiat ioo, is used throughou! this book

because a Bcu is a definite quanti ty of heat. A

Btu is the quanrity of heat required to raise one

pouid oI water one degree Fahrenheic. A square

fooc  o f  s tea .n  rad ia t i on  egua l s  240  B tu /H r . ;

whereas, a squate foot of hot uater tadiat ior. has

a varyiog Btu,/Hr. output depending uPon the

lemDerature of warer in the baseboard or radiator.

DETERMINING HEAT LOSS

Determine thc heat loss from each room to be

heated, in terms of l l tu/Hr.,  as fol lows:

(a) Derermine the areas and volume.

GROSS IVALL AREA: ooly walls exposed
to the outdoors or unheated space, includ-
ing  exposed wa l ls  o f  c losers  oper r ing  in to
the room,

VINDOW AREA: based on lhe ou.side meas-
ulements of the sash,

DOOR AREA: based on che actual size of
the door.

NET VALL AREA: gross wall alea minus
the area of the windows and doors.

CEILING AREA: ceil iog exposed to un-
heated space, including the ceil ings of
closecs opeoilg into the room.

FLOOR AREA: floor crposed to uoheated
space, including the floors of closets opeo-
iog in to  theroom.No heat  loss  is  ca lcu la ted
for f loors over a basement.

INFILTRATION: based on the volume of
the room, including the volume of closets
opeoiog into lhe !oom.

(b) From Table 1, (pgs. 16 and I7), decermioe

the factols for wall ,  cei l iogs, f loors, wio-

dows ,  and  i n f i l t r a t i on  f o r  t he  app rop r i a te
corstruct ion.

(c) From Table 2, (pgs. 18 and l9), determine
the heat loss in Btu/Hr. for each i tem.

(d) Total the Btu/Hr. heat loss for al l  i rems
to determine the toral tstu/Hr. heat loss
for the room at 70oF. temperatufe dif ference.

(e) From Table 3, $5. 2O), convert i tem (d)

above to Btu/Hr. heat loss a! the required
temp€ra!ure dif ference.

NOTE: It  is common practice to iocrease the

conected Btu/Hr. heat loss of a bath-
toom by 20% to provide crtra radiat ion.

P age



Io order that a better understanding maybc had of
the vatious phases of Dakiog a Crane Radiant
Baseboard installation, in this booklet we refer
cootinually to thc Example Floor Plan and as to
how the particularphase is applicable to rbis plao.

Thc Eramplc Floor Plan is a floor platr of a typ
ical two-story house which may be best used'to
illustrate thc installatioo of Crane Radiant Base-
board aod the conditions which may atise in
actual iostallatioos,

Below are the three floor plans which you will
find reproduced throughout this booklet.

APPTICATION IN THE EXAMPTE FTOOR PIAN

Colculqllon o{ Qssrtlt icr in Llvlng Room

Gross Vall-( 18'4" + Lr'$") X 7'8"
l V i n d o * s - ( l r ) ) r l
Nct Vall -- Gross Vall 258 Less lVind.45

258 Sq. Ft.
45 Sq. Ft.

213 Sq.  F t .
2166 Cu. Ft,

l9A (Pe. 17)
2E (P B. 16)

228 (P g. 17)

.From Toblc 2
Pogcs  l 8  &  19

Btu,ftlr. Rcquircd

3,600
L,200
2.600

r . r l
.08
. 0 1 7Infiltration (Room Volurne) 18' 4n X 15t8" X 7'8" '

Toral for 70F lndoor -- Oucdoor Tcmp Diff.7,40o

For an 80F temperatute difference, refer to table 3, (Pg, 20) in the columo headed 70F move down ro 7400,
then horizootally to column headed 80F aod rcad the heat loss as 8,460 BTU.

From Toblc I
Pogcs  16  &  17

Page 14



CALCULATIONSHEET

OWNER AODRESS DATE

DEALE R KIND OF BUILDING CHIMNEY SIZE

coNsrRucr toN:  WALL FRAME--WOOD SIDtNG-3.5 , /8 "  ROCK WOOL - -  LATH & PLASTER ROOF OR CE|L |NG 3-5 '18"  ROCK WOOL - -  LAIH & PLASTER

wtNoows StNGLE PANE - -  WEATT- iER STRtppED SILL HEIGHT; Itr .  FLOOR 2no FLOOR

SASEMENT HFIGHT:   R. 'VF . iEA l lF BFI .llr, GE|ATIF a,FRAGF *ATER taar"a*otu*a l8o" rD. __i:-
COLUMN I 2 4 6 7 a I t o t l t 2 r 3 l 4 r 5 t 6 t 7 t 6 r9

ROOM
ROO'\I SrZt ar.{Dl oR oooF

S lzE

AREA, 50 FT
VOLUME
CU F'I

B T U

7 0 F

T D r

ATU

!-9 r
TD

-ENCTH Of BTU PER

.INEAR FT

TYPE A HErc|lT

OF

E A S E S O A R D

O R  R A O I A T O R

LENCTII OF

RAOIANT
FOOTA6E

5Q.rt
GRO55

CLASS
N E T

CEIL  INC

L h FACTOR l . t 3 . 0 8 . 0 8 5 . c 1 7

L  IV  ING RM. t 8 4 7 - 3/3 5
258 2 1 3 2 1 6 6

7 400 8 460 403 9 r  R C l 6 52 ,0X 3600 1200 B 2600

DIN  ING R tv1 . 13 7 - 3
t 9 c 7 0 120 I  186

7700 8800 383 9 '  R C l 6 5 2 . 0
X 5600 700 I 1400

K  C H E N
I J
4 4 7 -

3
3

3
7

99 30 69 I 0 t I
4000 1570 t 2 3 8 1 9 '  RC 9 29 2s

X 2400 400 B 1200

L A V A T C R Y 8 3 7 - 2 ' 3
84 9 182

1200 1370 9 "  R C I  1 . 7
X 700 400 100

H A L L - - l s r 7 7 - 3 7
2 l t46 798

4000 4 ' o ] 348 94  RC l 4 45.5
X 1700 800 c l s00

H AL  L - -2nd 146 7 7 ' 3
106 l 3 93 1 0 2 7 4 5

2700 3oeo ,J>'*<-1000 500 600 600

BATH 6 - 74 3
1

4 -
107 l 3 94 53 387

2100
2,r00
d80 9 320 9" RC 6 l 9 .  s

1000 500 300 300 2880

B E D  R M .  N o .  I l 3 3/3 1 - 226 39 \87 213 1555
7300 8340 3 2 1 9 / R 26-X 3 t00 I  100 1200 t900

BED RM.  No .  2 1 4 8 t0 " 7 - 2/3
1 8 5 26 159 155 I r32

5300 6060
' t5

403 9"  RC n>< 2 t00 900 900 B 't400

B E D  R M .  N o .  3 l l 71 2,/3
t 3 9 26 l 3 136 993

4300 1 9 1 0 l 3 378 9,'  RC o 29.25X 2 r00 600 800 800

)..-

-><-

.TO'TAL 
S 53,050 3 25.65



HEAT LOSS

EXPOSED WALLS

No. l. Frame, Not Insulated
(o) Clapboards or wood siding, studs, lath and

plaster or plaster board 1no sheathing ) .... .. ....
(D) Same as (ia) with composition siding over

(c) Wood siding, paper, sheathing, studs, lath
and Dlaster or plaster board...................... .

(d) Sami as (lc) with composition siding over

wood siding

wood siding

0.35

0.28

0.25

o.2l

0.30

0.19

0.19

o.17

0.15

0.08

0.10

0.46

0.30
0.35

0.21

0.33

(r) Sameas (Ic) substituting asphalt or asbestos
shingles for wood siding................

No. 2. Frame, Insulated
(c ) Wood siding, paper, sheathing, studs, ft"

rigid insulation, plaster or plaster board ... .
1D) Wood siding,25/32". rigid insulation, studs,

or plaster board......-..-.-.................lath and plaster
Wood siding, p
lath and
iy'ood siding, paper, sheathing, fu" flexib|e
insulation in Contact with sheathing, studs,
lath and olaster or Dlaster board....... .. .......... ....-
Same as'(2c) with air space on both sides

(c )

(d )

( e )

( l )

of insulation
Same as (2c) substituting 3/s" rock wool
or eouivalent for /2" flexible insulation............
Sami as (2c) substituting 2" rock wool or
eouivalent for /2" flexible insu1ation...............

No. 3. Brick, Not fnsulated
(o) 8" Brick, plaster or plaster board one side ....
(D) 8" Brick, furred, lath and Plaster or plaster

board one side
( c )
( d )

( " )

12" Bick, plaster or plaster board one side
12" Brick, furred, lath and plaster or plaster
board  one s ide . .
4" Brick, &'
board one side

hollow ti le, plaster or Plaster

(f)

@)

( h )

4" Brick, 8" hollow tile or cinder block,
furred lath and plaster or plaster board............
4" Brick, paper, sheathing, studs, lath and
olaster or plaster board ...........
( 'Brick,-4" l ight rveight aggregate block,
furred, lath and plaster or plaster board......... ..

0.24

0.?7

o.2l

No. 4. Brick, Insulated
(o) 8" Brick, lurred,l" rigid. insulation, Plaster

or plaster board one side....... .....
12" Brick. furrecl, 17" rigid insulation,(b) 12" Rrick, furred, f" rigid insulation,
olaster or olaster board one side......plaster or plastrr board one sr

(c) 4" Brick,8" hollow ti le, /::" r

( d \

4" B.ick,8" hollow tile, /::" rigid insulation,
o las ler  or  p laster  board one s ide. . . . .  . . . . . .  . . .
4" Bri.k,4" light rveight aggregate block,4" light rveight aggregate block,

insulation, plaster or plaster board

0.22

0.19

0 .18

EXPOSED \,VALLS

No. 5. Hollow Tile

(o) 8" Tile, stucco exterior, furred, lath and
Dlaster or piaster board. . . . ......... .1

1b.; Same as (5o) substituting j:" rigid insula-

F 'ACTO RS

t ion for lath

side

plaster board
(d)  Same as  (6c) substituting fu" rigid insula-

tion for lath

No. 6.

\ a )(r)

0.1
0.,
0.(

l c )
( f )
t g )

No. 9.
( a )
( b )
( c l

No. 7. Hollow Concrete Block, Cinder Aggregate

(a) 8" BIock, plain .......................
(b) Same as (7c) plaster or plaster board one

s ide
(c )  Same as  (7o) furred, lath and plaster or

plaster board
(d) Sanre as ( 7c) substituting )1" rigid insula-

t ion for lath

No. E. Hollow Concrete Block, Light Weight
Aggregate

8" Block, no interior f inish...................
Same as (8o) plaster or plaster b;;;a;;;
side
Same as (8c) furred, lath and plaster or
plaster board ..
Same as (8c) substituting fu" insularing
board for lath
Same as  (8c) plus 1" insulating blanket.........

Poured Concrete

8" Wall, above grade

Hollow Concrete Block, Gravel Aggregate

8" Block. plain, above qrade.............. .... ...........
Sarne as i6o) plaster-or plaster board one

(c) Same as (6o) furred, lath and plaster or
0.,

0..

U.

0.

0.

0.

0.

0.

0.
0,

0.
0
0

0

Same as (6o ) basement wall below grade......
12" Block, plain, above grade ...-.-........................
Same as (61) basement tall below gradc.....,

\ a )
( b )

( " )

( d )

( ' )

(d) 12" \\ 'al l, belorv grade........... ..................... ........ 0

No. 10. Limestone or Sandstone

(c) 8" Stone, furred, lath and plaster or plaster
board . . . . . . . . . .

(D) Sanre as (lOc) substituting )1" rigid insula-
tion f or 1ath .................... ..........

one side 0.16

0.20

0.21

( r )

(t)

\ g  )

4" Rrick, paper, sheathing, studs, rigid in-
su la t ion ,  p las te r  o r  p lasrer  board . . . . . .  . .  . . . . . . .

4" Brick,25,r32" , ' f O insulation, studs, lath
and t' laster or plaster board
4" Brick, papei, sheathing, 3sf" rock wool
or equivalent, studs, lath and plaster or
plaster board

Sanre  as  ( {qas (lq) substituting 2" blanket {or
3y'3" blanket insulation

0.08

0.10

Page l6

( h )
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( c /

( d )
0
0
0

( e )
( f )

12" Stone, iurred, lath and plaster or plaster
boarcl ............................. ..... ...... 0
Sanre as (l0c) substituting )'!" rigid insula-
tion for lath
12" Stone belorv grade...... ..........
16" Stone below [rade.............. . .......

No. 11. Glass Block

(a) 31t"" Block, conugated surf ace ....... .... .........-.. 0



FACTORS

No. 12. Framc
(c)  Wi th  la th

side onll '

PARTITIONS

and plaster or plaster board one

(D)  Same as  172
tion for latlr

o) substituting l" rigid, insula-

Same as (l2a) \vith'1" rigtd insulation on

\\'ith
sides

exposed side
\\'ith lath anlath and Dlaster or Dlaster board both

Same as ( 12d
tion for lath

)  subs t i tu t ing  j : "  r ig id  insu la -

Same as (
equivalent
Same
valent

Same as (
equivalent

72d) uith 3/s" rock rvool or

0.31

0.18

0.13

0.r7

0.10

0.0{

0.06

0.32

0.20

0.23

0.16

0.18

0.08

0 , l 3

0.29

0.21

0.08

0 .10

0 .31

o.23

0.08

0. t0

0..16

0 .2  8

0.08

( ) .13

( c )

( d )

(  e l

( f )

\ 9 ) as  ( . /?d)  w i th  2"  rock  *oo l  o r  equ i .

CEILINGS
No, 13. Attic Space Above

(o) Lath and plaster or plaster board, no floor
above

(&) Lath and plaster or plaster board, t ight f loor
above

(c)  Same as  (13
tion fo. lath

d) substituting )/," rigid insula-

(d) Same as (7Jr') substituting l" rigid insula-
t  ion for  la th . . . . . . . . . . .

(c) Same as (l3rr) lrith f" rigid insulation on
top of joists .......................

( l )  Same as  ( l Jo)  o r  ( l3b)  ra i th  J ! { "  rock
r r  oo l  o r  " , lu iva jen t(9) Sanre as (7-i l) except with 2" rock *ool or
equ i r  a len l

No. 14. Part of Single Roof - No Attic Space
(ol Lath and plaster or plaster board, rafter,

. l rea th ing ,  s l r ing lc '
i&) Sane as (11o) sLrbstitLrting fl" rigid insula-

t  ion  fo r  la th
i r )  Sanrc  as  (

equivalent

ralent

No. 15. Part o( Built-up Roof - No Attic Spacc
(o; l-ath and plaster or piaster board, rafter,

sheathing, built-up rooing
(D) Same as (75o) substituting )6" rigid insula-

t;on for lath
Same as (l5a) witin 3/tl '  ro.t *ooi o.
equivalent
Sowe as (15a\ with Z'rock *'ool or equi-
va len t .  .  . .  . . .  .  . . . .

No. t6. Palt of Mctal Roof - No Attic Space
(o) Lath and plaster or plaster board, joists,

.heathing. metal roof
Same as (16c) substituting /r" rigid insula-

/. la) with 37d" rock uool or

id) Sanre as (7lc) with 2" rock rvool or etlui-

rion for lath
76c) with 3fu" rock ,,r'ool or

(d ) Same
Yalent

as (16c) with Z" rock *'ool or equi-

( c )

( d )

( b )

( . )

Reproduced by  cou l iesy  o l  &e Ins t i tu te  o j  Bo i le .  od  Rod. io ror  M@ufoc tu .a r6 ,

FLOORS

No. 17. Wood, Over Exposed or Unheated Space
(a) Double floor on joists over enclosed. un-

neared space 0.17
( ,  )  Same as  (  l7o  I  over  exposed space. . . . . . . .  . . . . . .  0 .J5
(c) Same as r 17a ) with 72,, rigid'insulation on

oor rom o t  Jors ts  . . . .  . . . . . . . . . .  0 .10
(d ) Sarne as ( I.Z, ) with 1,, rigid insutarion on

oo l rom o t  Jors ts  . . . .  . . . . . . . . .  0 . lg
( e ) Same as ( 17a .l with 2,, ro..k wool or equiva

lent Delween Jotsts ........ ..... 0.06
(l) Same as (7Zb) with 2,, rock wool or equiva-

Ienr  ber \aeen jo is ts .  . . . . . . .  . . . . . . . . .  0 . l J
(9 )  Same as  (  17a I  u i th  Js8 , , rockwoo l  o rer lu i_

valent betrteen joists ...... ... O.O+(i) Same as ( I7, ) with Jss,, rock rrool or equi-
varenr Detween Jolsts .. 0.09

No, 18. Concrete
(o) 4" thick floor
(r) 4" thick floor
(c)  Same as (182

oor on ground........ ............ .. . .. .... . 0.06
nr on 3" cinder fil l o n6

sub-floor
186) with hardwood floor on pine

WINDO\vS
No. 19. Windows

(c) Single (no storm sash)....... ..
(r) With storm sash or double glazed. .....................
(c )  Duub le  g lazed w i th  I /4 "  a i r -spacc  . . . . . . . . .  . . . . . .

EXTERIOR DOORS

No. 20. With or Without Glass
Sarue as Windows

INFILTRATION
(Based on volume of room in cubic feet)

No.21. Windows and Doors Without Weather-
stripping or Storm Sash
Roonrs u,ith rl indows or exterior doors on
one s ide  on ly  . . . .  . 0.017
Rooms with rvindorvs or exterio. doors on
two sides ... ... ... .... .......... 0.027
Roonrs u'ith rvindous or exterior doors on
lh ree  5 id ( . 0.036

0.036

0.054

on 3" cinder 611................... .......... . 0.06

(d) Floor on ground, below grade............................. ...... 0.04
0.06

Rooms vvith windows or exterior doors on
one side only ... ...... . 0.011
Rooms tvith windows or exterior doors on
two sides ..... ............ 0.017
Rooms with windows or exterior doors on
three sides ................. .

l . l 3
0.45
0.60

Entrance i Ialls

l,t:.*."-: 
*lln malr r.r jndows on three

No. 22. Windows and Doors Wcatherstripped or
with Storm Sash

( a )

( r )
( . . /

( d )
( e )

( o )

( 6 )

( . )

( d )
\ e )

Entrance Halls
Sun Roonrs  u  i th many r,r'indorvs on three

o.o27
0.027

0.036

Pa

s ides . . .



Btu/Hr. REQUIREMENTS FOR AREAS AND VOLUME

?0 F Indoor Minus Outdoor Temperature Differencc

WINDOW AND
DOOR AREAS

Sq. Ft.

INFILTRATION
Room Volume, Cu. Ft. WALL. CEILING AND FLOOR AREAS' SQ. FT.

t(
FACTORS FACTORS FACTORS

o.+s I 0.60 0.0110.0r7o.027 o.oso I0.054 0.04 0.06 0.08 0.10 0 .13 0 .15 0.r6 0.17 0. rE 0 .19 0.20

100,
200
300
400
500

3.2
6.4

12.7
15.9

4.8

9.5
1 1 . 9

2.5
3.8

6.3

I30
260
390
5 r 9
649

84
168
252
336
420

51.9
106
1 5 9
2t2

39.7
79.1
1 1 9
159
198

52.9
79.4
106
132

71.4
t07
143
179

23.8

r 1 9

t 7 .9
35.7

89.J

t. t .3
24.6
42.9
s7. l

10 .9
21.9
32.9
43 .9
54 .9

9.5
19.0
28.5
38.1
47.6

8.9
17.8
26,7

44.6

8.,1
16.8

33.6
42.0

7.9
15.9
23.8

39.7

7 .4
Li.u
22.6
3 0 . 1

7 .1
11.3
21.4
28.6
35.7

600
700
800
900

1q)0

19.0
22.2
25.4
28.6
it.7

14.3
t6.7
19.0
2 t .4
23.8

7.6
8.8

t0 . l
I  1 .4
t2.6

779
909

1039
l l69
1299

504
588
672

840

370
423
476
529

238
)7F,

317

397

159
185
212
238

2t4
250
286
321
357

1,{3
167
190
2 1 4
238

tt iT

143
l 6 l
179

100
I  l 4
129
143

65.9
7  6 .9

98.9
l l 0

J  / . 1

66.7

95.2

5J.6

80.3
89.3

50.4
58.8
67.2

84.0

47.6

7  t . 4
79.4

52.6
60.1
67.7

42.9
50.0

64.3
7  t .4

1100
1200
1300
1,+00
t500

34.9
38.1
41.3
44.4
47.6

?6.2
28.6
31.0
33.3

13.9
1 5 . l
16 .4
t7.7
18.9

t429

1688
l 8 l 8
1948

1008
t092
1t7 6
1260

582
6J5
688
741
794

437

5 r 6

595

291
3t7
344
370
397

393
429
464
s00
JJO

262
286
3 r 0
33J
357

t96
214
232
250
268

157
t7 l
186
200
2t4

t2l
t32
143
1 5 4
165

105
I 1.1
124
133
143

98.2
107

125
134

92.4
1 0 1
109
I  l 8
126

87.3
95.2
103
t l l
I  l 9

82.7
90.2
97.7
105
l l 3

78.6
85.7
92.8
100
107

r600
l70o
rt00
1900
2(x)0

50.8
53.9
57.r
60.3
63.5

38.1
40.5
42.9

47.6

22.7
24.0

2078
2208
2338
2468
2597

1345
1429
1513
t597
1681

846
899
952

1005
1058

675
7t4
754
794

423
450
476
503
529

607
643
679
7t4

381
405
429
452
476

286
304
321
339
357

229
243
257
271
286

176
187
t98
209
220

t52
t62
t7 l
181
190

143
ts2
l 6 l
170
t79

134
143
1 5 1
160
168

t 27

143
l 5 l
159

t20
128
135
143
150

I  l 4
r2l
t29
t36
143

2 lm
2200
2300
2+@
25(x)

66.7
69.8
73.0
76.2
79.4

50.0
52.4
54.8

59.5

26.5
27.8
29.0
30.3
J  t . o

2727
2857
2987
3 l l 7
3247

1765
1849
1933
20t7
2tol

l l l I
1 164
t2 t7
t270
t323

833
873
9 1 3

992

s82
608

661

750
786
82r
857
893

500
524
548
571
59s

393
4 l l

446

300
3 1 4
329
343

231
242
253
264

200
2t0
2t9
229
238

187
196
20s
2r4
223

t76
185
193

210

167

l8l
t90
198

158
165
173
t80
188

150
157
164
t7l
t79

2690
2700
28(x)
2900
3000

82.5
85.7
88.9
92.0
o (  2

61.9
64.3
66.7
69.0
7  t .4

32.8
34.1
J J . J

36.6
37.9

3377
3506
3636
37 66
3896

2437

1376
t129
l48 l
1534
1587

t032
l07l
I u l
I  l 5 r
I190

688
7t4
74t

794

o20

964
1000
1036
t07 |

619
t)4J

667
690
1t4

464
482
500
5 1 8

371
386
400
414
429

286
297
308
319
330

248
257
267
276
286

241
250'259

28

2t8
227

244

206
2t1
222
230
238

195
203
211
2 1 8
226

186
193
200
207

3100
3200
3300
3,r00
3500

98.4
l0 l
105
108
1 1 1

73.8

75.6
81.0
83.3

39.1
40.1
4r.6
42.9
44.2

4026
4156
4286
4416
4545

2605
2689

2857
2941

1640
1693
t7 46
1799
1852

t230
t270
l3 l0
1349
1389

820
847
873
899
926

1 1 0 7
1 t 4 3
t179
t2t4
t2s0

762
786
810
833

554
571
589
607

443
457
471
486
500

352
363

385

295
305
3 1 4
324
333

286
295
304
3t2

260
269
277
286
a4

246
251
262
270

233
241
248
256
?63

221
229
236

250

3600
3700
3E00
3900
,tm0

l l 4
tt7
t2 l
124
t27

6-)-/

88.1
90.5
92.9
95.2

45.4
46.7
48.0
49.2
50.5

467 5
4805
4935
5065
5195

i025
3109
3193

3361

1905
1958
2011
2063
2t 16

1429
1468
1509
1548
1587

952
979

l00s
lo32
1058

1286
t 3 2 l
t357
r393
t429

6 J /

881
905
929
952

643
661
679
696
714

5 1 4
529
543

571

396
407
418
429
440

34J

362
371
381

321
330
339
J48
357

303
3 l l
3 1 9
328
336

246
294
30?
3 1 0

271
278
286
293
301

264
271

28(

4100
4200
4300
/HOO
.1500

130
133
136
140
143

97.6
100
t02
105
107

53.0
54.2

5455
5584
57l4
5844

3445
3529
3613
3697
3781

2t69
2222

2328
2381

1627
1667
1706
17 46
1786

1085
l l l l
l 1 3 8
|64
I  190

1464
r500
1536

1607

976
1000
1024
1048
107 |

732
750
768
786
804

586
600
6t4
629
643

451
461
472
483
494

390
400
419
4t9
429

366
375
384
393
402

345

361
370
378

325
333
341
319

308
3 1 6
32J
331
338

30(
30i
3 1 .
32

4600
4700
4800
4900
5m0

t46
149
ts2
156
r59

I  l 0
t t 2
1 1 4
117
l r 9

59.3
60.6
61.8
63.I

597 4
6104
6234
6364
6494

3866
3950
4034
4 l  l8
4202

2434
2487
2540
2593
?615

1825
1865
1905
1944
1984

t217
1243
1270
tn6
1323

r643
1679
t7 t4
t7 50
t786

1095
l l l 9
l l43
t167
I190

821
839

875
893

671
686
700
714

505
5 1 6

538
549

438
44{l

467
476

4 l l
420

437
446

395
403
412
420

373
381
389
s97

346

36t
368
376

3l!
.33,
34,

TO USE THIS TABLE
Enter at top under factor determined from Table 1.
Read down to  neares t  va lue  in  sq .  f t .  o r  cu .  f t .
Read to left to determine the Btu/Hr. required.
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BtU/HT. REQUIREMENTS FOR AREAS AND VOLUME
70 F Indoor Minus Outdoor Temperature Difference

WALL,  CEIL ING AND FLOOR AREAS,  SQ.  FT.

z
F

o.2 t  0 .22  
f .2s .o .24  

o .25  0 .2610.27  O.28 )0 .2s  0 .J0  O.3 t  O.Jz0 .33  I  o .3s  |  0 .37  ]0 . :e  lo .+z  0 .46  .0 .49  o .s l  0 .56  0 .69

l0o
200
300
400
500

6.rJ
)  J .0

] i .2
J4.0

6 .5
l ] .0
l ( ) .5
J3 .e

6 .2
12.4
Iu .6
2.{.8
J  1 .0

5 .9
I 1 . 9
t 7 . 9
: 3 8
29.7

5 .7
1 1 . 4
t7 . l
22.8
2IJ.5

5 .5
r0.9

2t.9

5.3
1 0 . 5
I  J . t1

21 .1
26.4

5 . t
t0 . l

i0.,1
25.5

9 .9
11 .8
t9.7
21 .6

4.8
9 .5

14.3
19.0
2.1.8

4.6
9 .2

l3 .E
18.4
23.0

8 .9
13 .4
17.9
22..3

4..1
8. /-

I  J . 0
8.2

12.2
16.3
20.4

3 .9
7 .7

I  1 . 6
15 . . {
19 .3

.t.7
7.3

10.9
t4 .7
l 8  J

3..1
o . 6

t0 . l
13 6
17.0

3 . 1
6.2
9.3

2.9
5 .8
8 .7

11.7
14.6

2 8
5.0
E.4

l l 2
1,1.0

2.t'
5 l
7 .7

10. :
l J  8

2 . 1
4 . 1
6 .2
lJ.3

10.4

600
700
E00
900

1000

40.tt
47.tr
5.1..{
6 t . . 1
68.0

.ltr.()
1 5 . 1
5 1 . ( )
58..{
64.9

4.1..1
19 .6
55 .8
62.1

-{1 0
17 .6
-s3.5

34.2
39.9

43.9
49.4
51 .9

3 i . 0

4r-.6
52.9

.]0.6
35.7
{0.t{
.{5.9
5l.rl

29.6
34.5
39.1
4.{..1
49.3

28.6
33.J
3lJ.l
4 2 8
4 /-.6

27 .6

36.<)

{6 .1

26.8
31.2

40.2
44.6

26.0
30.3
31.6
J9.0
43.3

24.5
28.6
32.6
36.7
40.8

23. I
27 .0
30.!)

J8.6

25.6
29.3
3.:1.0
36.6

:0.1
2J.8
27.2
J0.6
34.u

r8 .6
21.7
24.8
27.9
3 1 . 1

20.4
23.3
26.2

16.8
19.6
l t {
2..J
28.0

l 5  3
t 7 9
i 0 4
2 J 0
.t6.0

12.4
14 .5
t6.6
l iJ.6
20.7

I100
,2@
r 300
1400
r500

7  4 .8
8 1 . 6
u8.4
95.2
t0J

84.4
90.9
97.3

68.3
7  4 .5
80.7
86.9
93.1

65.4

83.3
89.2

62.8
68.5

79.9
u.l. /

60..1
65.9

7 6.9
82.4

58.2
63.5
68.9

79.4

61..2
tr(r..3

54.2
5q . l
64.0
69.0
73.9

52.4

6 l . 9
66.7

50.7

.59.9

69.1

49.1
53.6
53.0
62.5
67.0

47.6
.s2.0
s6.3
60.6
65.0

44.9
49.0

61.2

42.5
46.J
50.2
54.0
57.9

40.3
4.{.0
47.6

54.9

40.8
41.2
47.6
51 .0

i4.2
37.3
40.4
43.5
46.6

35.0
37.9
40.8
43.7

30.8
33.6
36.1
39.2
42.0

.18.t
J0 .o
J J 2

J8.3

22.8
24.8
26.9
29.0
J I . O

r600
r 700
1800
1900
2ffi0

109
I  l 6
122
129
136

104
l l 0
tt7
123
130

99.i
106
112
I  t 8

9s.2
l 0 l
t07

1 t 9

91.4
97.1
103
t09
1 1 4

87.9
93.3
98.8
104
1 1 0

84.7
89.9
95.2
100
106

8 1 . 6

9 l .8
96.9
102

78.t{

88.7
93.6
98.5

76.2
80.9
n l .  /
90.5
o q  2

73.7
78.3
42.9
87.6
92.1

7 t .4
7  5 .9
80.4
84.8
89.3

69.3
7  i .6
7 7.9
82.3
86.6

65.J
b9.4

77 .5
81 .6

6 1 . 8

6q .5

77.2

58.6
62.3
65.9
69.6
/ . t  - t

54.4

6t.2
64.6
68.0

49.7
52.8

59.0
62.1

46.6
49.5

55.4
58.3

44.8
47.o
50.4
53.2

40.8
4J.4
45.9
.r8.5
5 l . 0

33 .1

39 .J
4 \ . 4

2to,{J
2200
z30/J
2100
25m

143
r 5 0
156
163
t70

136
143
t49
1 5 6
162

130

143
149

tzs
1 3 1
t37
143
149

120
126
1 3 1
137
143

t l 5
t2l
t26
t3?
t37

1 1 1
I  I 6
t22
t27
132

t07
1t2
tt7
122
127

103
108
I  r 3
I  l 8
t23

t00
105
I  l 0
l l 4
l l 9

96.8
1 0 1
106
l l l

93.7
98.2
103
t07
ttz

90.9
95.2
99.6
104
108

d J - /

89.8
93.8
97.9
t02

8  t . l
84.9
88.8
92.6
96.5

80.6
84.2
87.9
91.6

7  t .4
74.8
78.2
81.6
85.0

65.2
68.3
71.1
74.5

61.2
64. t
67.0
69.9
72.9

58.8
61.6
64.4
67.2
70.0

J 6 /

6J.8
66.J

43.5
45.5
47.6
49.7
5 1 . 8

26fl)
27@
2800
2900
3000

r84
190
r97
204

169
175
182
188
195

l 6 l
168
t74
180
186

l 6 l
167

179

149
154
160
166
t 7 l

143
148
154
159
165

138
143
148

1 5 9

lJ3
138
143
148

128
133
138
143
148

t24
t29
lJ3
lJ8
143

t20
124
129
134
t38

l l 6
t2l
t25
129
r34

l l 3
tt7

130

106
r  l 0

4
l  l 8
t22

100
104
108
112
l l 6

95.2
98.9
103
106

0

88.4
9r .8
95.2
98.6
t02

80.7
83.8
86.9
90.0
93.2

75.8
78.7
8 1 . 6
8,1.5
87.4

72.8
7 5.6
78.4
81.2
84.0

68.9

7 4.0

79.1

53.8
55.9
58.0
60.0
62.1

31m
3200
3300
3400
3500

2tl
2 1 8
224
231
238

201
208
214
221
227

193
199

2 t l
217

t85
190
196
202
208

177
183
189
194
200

t70

t 8 l
187
t92

164
169
175
180
t85

158
163
168
173
t79

1 5 3
1 5 8
163
t67

148
152
t57
t62
t67

143
t47

t6 l

138
l4J
147
t52
156

134
139
143
t47

t27
I 3 l

r39
143

t20
\24
127
l 3 l

I  l 4
tt7
t2l
t25
t28

105
109
t12
1 1 6
I  l 9

96.3
99.4
102
r06
109

90.3
93.2
96.2
99.1
t02

86.8
89.6

95.2
98.0

8 1 . 6
E4.2
6t) /
89.3
9 1 . 8

64.2
66.2
68.3
70.1
i2.5

3600
3700
3E00
3900
,+000

243

258
265
272

234
240
247
25 i
260

223
230
236
242
248

214
220
226
232
238

206
2tl
2 t 7
22i

198
203
209
211
220

190
t96
201
206
212

l E4
189
194
199
204

t77
t82
187
192
197

t7l
176
l 8 l
186
t90

166
170

180
r84

161
165
170

179

156
160
165
169
t / J

t47
l 5 l

1 5 9
163

139
t43
147
1 5 1
1 5 4

132
136
139
I43

122
t26
t29
133
lJ6

I  l 2
I  l 5
l 1 8
t2l
124

105
r08
l u
I  l 4
tt7

l 0 t
104
r06
l0q
l l :

91.4
.9

99.5
102
105

7 4.5
76.6
78.7
80.7
8.U.8

4100
4200
4300
4{00
4500

279
286
292
299
306

266

279
286

261
267

279

244
250
2s6
262
268

234
210
216
251

231
236
212
247

2 1 7
222
228

238

209
214
2t9
224
230

202
207
212
) 1 7

?22

195
200
20s
209
2t4

189
194
1S8
203
247

183
t87
t92
196
201

182
186
190
195

167
t7 l

180
18.1

158
162
166
t70

1 5 0
t 5,1
1 5 8
l f ' l
165

139
143
1 4 6
1 5 0

127
130
134

140

I  I 9
t22
t2s
128
l 3 l

I l 5
I  l 8
i20

126

107
l l 0
l t J
l l 5
l t 7

84.9
86.9
89.0
9 l . l
93.2

,+600
4700
4800
4m0
5000

3 1 3
320
326
333
340

299
305
3t2
318

286
292
298
301
3 1 1

280
286
292
294

269

280
286

258
261
269

243
249
2-C4
259
265

235
240
245
250

227
232
236
24\
246

2 l q
221
229
233
2.13

2 t 2
2t7
221
226
2.t0

205
2 1 0
214
219
223

199
203
208
212
216

188
192
196
200
201

t78
l 8 t
185
l8q
t 9.l

168
t72

179
r83

I56
160
163
t67
170

143
t46
t49
152
1 5 5

134
t37
140
l4J
t46

129
lJz
l3.t

140

120
t22

123
I30

95.2

99.4
l 0 l
104

FACTORS

TO USE THIS TABLE

Enter  a t  tqp  under  fac to r  de termined f rom Tab le  1 ,
Read down to  neares t  va lue  in  sq .  f t .  o r  cu .  f t .
Read to  le f t  to  de termine the  Btu /Hr .  requ i red .

Reprcduced by  cour lesy  o i  lhe  Ins t i tu te  o I  Bo i te r  @d Rod loror  M6utoc ture is . Pat



TABLE 3

EQUMLENT Btu,/Ht. HEAT LOSS

For Various Indoor Minus Outdoor Temperaturc Difierences

7 0 F  l l  s 0 F 5 5 F 6 0 F 6 5 F 7 5 F & F r sF 9 0 F 7 0 F  I 5 0 F 5 5 F 6 0 F 6 5 F 7 5 F 80F E 5 F 9 0 F

1000
1100
1200
1300
l,lO0

7 1 0
790
860
930

1000

790
860
940

1020
1100

860
940

1030
1 l  l 0
1200

930
1020
l 0
t 2 t 0
1300

r070
I180
1290
1390
1500

l l40
1260
1370
1490
1600

1210
1340
1460
1580
1700

t290
1410
1540
1670
1800

7000
7 r00
720/J
7300
7100

5000
5070
5110
5210
s290

5500
5580
5660
5740
5810

6000
6090
6t70
626J
6340

6500
6600
6690
6780
6870

7500
7 610
77r0
7820
7930

8000
8120
8230
8J.10
8460

8500
8620
87 40
8860
8990

9000
9 lJ0
9260
9390
9 5 1 0

1500
1600
1700
1E00
1900

1070
1140
l 2 l 0
1 :90
1360

I180
1260
1340
l4 l0
1490

t290
1370
1460
1540
1630

1390
1490
1580
1670
t760

l6 l0
1710
1820
1930
2040

l 7 l 0
1830
1940
2060
2r70

1820
1940
2060
2t90
2310

1930
2060
2t90
2310
2440

75q)
76{X)
77W
7t00
?qx)

5360
5430
5500
5570
5640

5890
5970
6050
6130
62t0

6430
6510
6600
6690
6770

6960
7060
7150
7240
7340

8010
8 t4{)
8250
8360
8460

8570
8690
8800
8920
9030

9t00
9230
93s0
9170
9590

9640
9770
9900

t00J0
10160

2oo0
2t00
220iJ
2300
2400

1430
1500
r570
1640
l 7 l 0

1570
1650
t7 30
t8r0
1890

1720
1800
1890
t970
2060

1860
l9s0
2040
2140
2230

2t40
z2s0
23@
2460
2570

2290
2400
2510
2630
27&

2430
2550
26lO
2790
29t0

2570
n0D
2830
2960
3090

t{no
Elm
a200
t3q)
E t{X)

5710
5790
5860
5930
6000

62m
6360
6440
6520
6600

6860
6940
7030
7 l  l0
7200

7430
7520
7610
77t0
7800

8570
8680
8790
8890
9000

9140
9 0
9370
9490
9600

97 t0
9840
9960

10080
10200

10290
l0{10
10540
10670
10800

2500
2600
2700
2E00
2900

t790
1860
1930
2000
2070

1960
2040
2t20
2200
2280

2t40
2230
23tO
2400
2490

2320
24t0
25t0
2600
2690

2680
2790
28m
3000
3 l  l 0

2860
2970
3090
3200
3310

30,r0
3160
3280
3400
3520

3210
3340
3470
3600
37 30

t5(x)
r600
t700
Etoo
E900

6070
6140
6210
6290
6360

d68o
6760
6840
6910
6990

7290
7 370
7460
754o
7 630

7890
7990
8080
8170
8260

9 1 1 0
9210
9320
9430
9540

9720
9830
9940

10060
10170

10320
10440
10560
10690
10810

109J0
1 1060
l l l 9 0
I  l 3 l 0
I1440

3000
3100
3200
33@
3,rc0

2t40
22t0
2290
2350
2430

2360
2440
2510
2590
2670

2570
2660
27 40
2830
29t0

2790
2800
2970
3060
3160

32t0
3320
3430
3540
36,10

3430
3540
3660
3770
3890

3640
3760
3890
4010
4130

3860
J9q)
4 l  l0
4240
4370

9fi0
9 r00
9200
9300
9100

64J0
6500

6640
67 t0

7070
7150
7230
7J10
7 390

77t0
7800
7890
7970
8060

8360
8,150
8540
8610
8730

9644
97 50
9850
9950

10070

t0290
10400
10520
t0630
t07 4

10930
I1050

l70
t1?90
tt420

l 1 5 7 0
I1700
I1830
I 1960
t20q0

3500
3@0
3700
3t00
3900

2500

2640
27 t0
2790

27 50
2830
2910
2990
3060

3000
3090
3t70
3260
3340

3250
3340
34"4.0
3530
3620

37 50
3860
3960
4070
4180

4000
4 l  l0
4230
4340
4460

4250
4370
4490
4610
4740

4500
4630
4760
4890
5010

9500
9600
9700
9t00
9900

6790
6860
6930
7000
7070

7 460
7 540
7620
7700
7780

8140
8230
8310
8400
8490

8820
89t0
9010
9100
9190

10180
10290
10390
t0500
10610

10860
10970
I r090
I1200
11320

1 1 5 4 0
I r660
I 17110
l1900
t2020

12210
12340
1217|',)
t2600
127 3tJ

4000
4100
4200
4300
+{00

2860
2930
3000
3070
3140

J l40
3220
3300
3380
3460

3430
3 5 1 0
3600
3690
3770

37 t0
3810
3900
3990
4090

4?,0
4390
4500
4610
47 t0

4570
4690
4800
4910
5030

4860
4980
5100
5220
5340

5140
s270
5400
5530
5660

10000
10100
10200
10300
l04q)

7 t40
72t0
7 290
7 360
7 430

7860
7940
8010
8090
8170

8570
8660
87 40
88J0
8910

9290
9380
9470
9560
9660

10710
10820
10930
I1040
11 140

I1430
I ts40
I166{)
t1770
11890

12t40
t2260
t2i90
12510
12630

12860
12990
1 3 1  l 0
1J210
13370

4500
4600
4700
,+E00
,+900

3210
3290
3360
3.{30
3500

3540
3610
3690
3770
3850

3860
3940
4030
4 1 1 0
4200

4r80
4270
4360
4460
4550

4820
4930
50,10
5140
5250

5110
5260
5J70
5490
5600

5460
5590
5710
5830
5950

5790
5910
6040
6170
6300

10500
10600
10700
10E00
10900

7500

7 b40
77 r0
7790

8250
8330
8 l l0
8190
8560

9000
9090
9170
9260
9340

97 50
9840
9940

10030
t0r20

I1250
I1360
I 1460
11570
l r680

12000
t2 t20
t2230
12340
t2460

t27 50
12870
t2990
131t 0
13240

13500
13630
1376{)
13890
14010

5000
5100
5200
5300
5,O0

3640
3710
3790
3860

3930
4010
4090
4160
4240

4290
4370
4460
4540
4630

4640
47 40
4430
4920
5010

5360
5460
5570
5680
s790

s720
5830
5940
6060
6170

6070
6190
6310
6440
6560

6430
6560
6690
6810
6940

110fi)
1 1 1 @
11200
l l3oo
I l4{X)

7860
7930
8000
8070
8140

8640
8720
8800
8880
8960

9130
9510
9600
9690
9770

10210
10310
10,100
10190
r0590

I 1790
r 1890
12000
l2 t  l0
t22 t0

t2570
12690
12800
129?0
13030

13360
1348C
13600
13720
13840

t 4140
112i 0
l4{00
14530
14660

5500
56(X)
5700
5EO0
5900

3930
4000
4070
4140
42t0

4320
4400
4480
4560
4640

47 t0
4800
4890
4970
5060

5 l  l 0
5200
s290
5390
5480

5890
6000
6 1 1 0
6210
6320

6290
6400
6520
6630
67 40

6680
6800
6920
7040
7t60

7070
7200
7 340
7 460
7 590

11500
11600
11700
I ltoo

900

8210
8290
8360
8430
8500

9040
9t  l0
9190
9270
9350

9860
9940

10030
1 0 1  l 0
10200

10680
r0770
10860
10960
11000

12320
12430
t2540
t2640
t27 S0

13110
13260
13370
13490
13600

13960
14090
14210
14330
14450

| 47q0
14910
150.10
1 5 1 7 0
15300

6000
6100
62(X)
63oO
6,1o0

4290
1J60
4130
4500
4370

47 ttl
4790
4870
4950
5030

5140
5230
5310
5400
5490

5570
5670 .
5760
5850
5940

6430
6540
6640
67 50
6860

6860
6970
7090
7200
7 320

7290
7 4t0
7 530
7650
7770

7710
7840
7970
8100
8230

12000
12 t00
t22()/]
12300
12400

8570
8640
8710
8790
8860

9430
9510
9590
9670
s740

10290
10370
10460
10540
r0630

1 1 r 1 0
I1240
l1330
tt420
I  1 5 1 0

12860
12960
13070
r3180
13290

t3720
13840
1J940
14060
t4170

14570
14690
118 r0
14910
15060

15430
15560
15690
1 5 8 1 0
15940

6500
6600
6700
66oO

4640
4710
4790
4860
4930

5 l  l 0
5190
5260
5340
5420

5570
5660
57 40
5830
5qt 0

6040
6130
6220
6310
6410

6960
7070
7180
7290
7390

7 430
7 540
7660
7770
7890

7890
8010
8140
8260
8380

8360
8490
86r0
87 40
8870

12500
12600
r2700
12E00
l2q)0

8930
9000
9070
9140
9210

9820
9900
9980

10060
10140

10710
r0800
10890
10970
11060

l  l6 l0
11700
l l7ql
11890
l1980

13390
13500
13620
13710
13820

14290
14r00
14520
14630
t47 40

15r80
15300
15420
15540
15660

16070
16200
16320
1ffio
16590

TO USE THIS TABLE

Enter under column headed 70 F.
Read down to Btu/Hr. determined from Table 2.
Read across to the column which represents the indoor minus out-
door temperature difference for wiich the system is designed.

Fleproduced by  .ou tesv  o t  lhe  lns l r lu le  o t  Bo ' l ' r  @d Rod ld lo r  Mdutdc tu 'e rs 'PaBe 20



It is oecessary to derermioe tbe leogrh of the
wall vhich is available for installation of the
Baseboards, allowing 4-3/8" for each end en-
closurc and 3-3/ 16" fot a standard comer con-
nectioo, Also, temembcr that Crane Baseboard
Pancls are fumished in l-foot incremeots for the
Type "RC" units and 2-foot incremeots for the
Typ ttp't units, The outside walls should be
covered first; if there is insufficient outside
wall spacc available, the inside partit ions also
may be used. Record the length of available wall
io Columo 15 of the Calculation Sheet. (See page
15) .

Example: Living room heat loss 8460 Bn/fu.

avai lable wall  space 21L-required hear output

8460 + 2l : 4O3 tstu/Hr. per linear foot. This

room has been selecred because i t  has the high-

est required heat outpuc per l inear foot of al l

rooms.It  cao be heated by rsing 16 ft .  of 9tr type

"RC" at 180 deg. water temperature which gives

8840 Btu. Therefore, al l  other tsaseboards to be

instal led in this house rnust be selected on the

basis of 180 deg. water temperatule.

In exist ing instal lat ions, where Baseboards ate

Divide the total hcat loss from each room by the
length of available wall to get the hcat loss per
linear foot and record in Columo L6. The room
which has the highest heat loss per l ines [oo,
provides the basis for the selectioa of the aoer-
oge udter temp eratufe for the eLtire sysaem.

Use Table on pa6e 22, to select a water tempe!.
ature which will permit this loom to bc heated by
one of thc two types which will cover as much of
the available wall as possible, Then use the
same ayerage water tempelanrle for the resc of
the rooms. Record io Columo 17 the type aod
heighr of baseboard; io Column 18, tbe leogthl
and in Column 19, the square feet,

APPIICATION IN THE EXAMPTE
SEE P  AGE 23

FIOOR PLAN

to replace radiat ioo in some rooms, i t  is impor-

tant to instal l  Baseboards of suff icient capacity

to egual the amouoc of radiarion removed frcm

the rooh, provided i t  was satisfacrol i ly heated

original ly,

I f  any room has iosuff icient wall  space to permit

the use of Baseboards, i t  is satisfactory ro use

other rypes of heatiog units. However, i t  should

be noted that only cast iron radiators or cast i lod
colvectols should be used with Cast Iron Radianr

Baseboards.



l t 0 T  f l T t i  R A T  t r 6 5  t t  0 T U  P E R  H 0 u R

RANNGS FON CRANE IYPE ''1C'' RADIANT BASEBOARD PANEIS

RATINGS FOR CRANE TYPE "R" RADIANT BASEBC'ARD PANETS

[ 0 T  t l T a a  t t r t t 6 3  t r  8 . T . u ,  l t r  l 0 u R

Crane Radiant Baseboard Panels are rated in tems of

heat emission, erpressed in Btu per hour per l ineal foot.

This method of l ist ing rat iogs is used sioce the heat loss

from a bui ldiog is calculated io Btu per hour, and thus

the selecrion of the proper size paoels may be made di-

rect ly rr iahour coove.t iog to squale feet of radiat ioo, The

P ̂ ge 22

raaings io this table are showa for various length

panels, from two to thi i ty feet, aod for fourteen dif f

ave[ate watc! ternperatuics, For convenieocc io pr

and estimatiog, Columo 2 io the Table give rat in

square feet of radiat ion based on staodard heat emir

of 240 Bru per hour per squarc foot a! an average

remperature of 21)oF.
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Several factors should be taken into coosidera-

t ion wheo selecting the system wh.ich is best

suited for the proposed instal la' t ion of Crane

Radiant Baseboard Panels.

For a nurnber of reasons, i t  is recommcnded that

a forced hot waler systcn with a pump be used

on nev, complete instal lat ioos. Vith this tyPeof

system, room tempelatures are more easi ly con_

tlol led. Circulat ion is fast and posit ive, and

srnal ler piping is reguired.

Io small  homes with low heat loss, a one'pipe

single circuit  forced circulat ion hot vater sys-

tem may be used with eff iciency aod economy.

In this type of iostal lat ion, the main fol lows the

four outside walls of the bui lding and leaves the

basement cei l iog free from piping. This system

may be used in one, rwo or three-story bui ldings.

It  is advisable to have the l iviog room, dining

room and kitchen f irst on the main.

A double circuit ,  one-pipe forced circulat ion sys-

rem with trunk is general ly used in medium aod

larger iostal lat ions. Vith this systcm, the main

from the boi ler is divided into two circuits at a

predetermined locatioo io thc basement, This al-

lows smaller piping to bc usedooeach of thc t*o

circuits.

A forced circulat ion, revelsc retum system rc_

quires a supply and tetuto main. Although this

system requ.ires addit ional pipiog, i t  wi l l  provide

lhe same water temperatulc to each panel, be'

cause each circuit  from thc boi ler is of che same

leogth. More eveoloom temperaaures arc obtained.

because al l  of the panels ale coooected togerhet

in ooe series. This system effects a substantia.

saviogs in labor and material.  In basementlesr
homes, i t  is the ooly type syscem which may be

used without runoing mains in the att ic or in the

concretc slab. In the larger instal lat ions i t  is

sometimes necessary to dividc the system into

two circuits.

Seleaing the Boiler

The f irst consideration which must be given t
the selection of tbe boi ler is the fuels which ar
ecooomical ly avai lable in che area in which rh
instal lat ioo is to be made.

O i l  i s  an  i dea l  f ue l  wh i ch  o f f e r s  a  comp le t

ly automatic instal lat ion. The Series 14 and 2
Crane Boilers are avai lable with f langed buroe

combustion chambcr and al l  neccssary cootrol
The Series 16 Craoe Boiler is a complete pac
aged boi ler burner unit  desigoed specif ical ly f
o i l .

I f  coal is the fuel selected, ci ther hand-f ired t
stoker-f ired boi lers are avai lable in the Seri<

14, 20, 10 or 40 Craoe l ioe to meet every r
quirement.

I f  naoral gas is avai lable in the atea at reas<
able rates, ir  maybe usedto many advantages.

gas instal lat ion el iminates coal bins aod

tanks and is ful ly automatic. I f  gas is selecr
as the fuel to be used, the 2-VG Crane Line p

vides boi lers ruith Bm net rat ings up to 126,C
which wil l  meet the requirements of medium si

houses and small ,  two-aparunent bui ldiogs.
larger instal lat ions, the Crane-Line Series
or even larger sizes may be used.

The series loop system is ideal for use in basc-

menlless and small homes. lt rcquifes oo mains
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The CRANE SIXTEEN Boiler is a "packaged" unit
combining both boiler and burner-the whole unit
is designed for the most efficient burning of oil.

The boiler incorporates the exclusive Sustained
Heat Principle and Controlled Water Travel. Ileavy
cast iron consrruction with precision fitted sections
assures long life and safe operation. The pre-cast
combustion chamber of factory molded refractory
is scientifically shaped to assure maximum efrciency
from the burner flame.

The Crane-Line Conetroil Burner is especially
engineered fcr the SIXTEEN, and burner con-
trols ate conveniently located in the front of the
boiler. The entire unit is enclosed in an atractive
heavy steel jacket f inished in green, baked-on en-
amel. Thick air cell asbestos insulation minimizes
heat loss. Manufactured in accordance with A, S.
M.  E .  code.

Tbe Cra.re-Line Corl-
seryoil Bzner is dkth-
gaisbed by its lloating
fame u,bicb bzrns en-
tirelt in saspe sion, en-
abling the boiler szrJaces
to absorb maximym beat.

r 22o ] t83,OOO
l4o5 i 2r r,ooo
r590 I39,OOO

8 " x 1 2 " x 2 4 '
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230
2.65a ' x r 2 t x 2 5 '
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Here is the CRANE FOURTEEN Boiler an efficient,
compact heating unit for stedm or hoc water sysiems.
Its neatly styled steel iacket has an attractive baked-
on eoamel l inish; and doors are finished in black
heat-resistant paiot. The boiler is also insulated.

The FOURTEEN has a completely water jacketed
combustion chamber. The water circulates not only
abovc the combusrion chamber but on both sides and
below, making maximum use of every parlicle of heat
developed. This type of construction permits the
FOLIRTEEN Boiler to be placed on a wood fioor with
no special insularion needed. And because of the low
return connection, installation of a gravity hot water
svstem with rhe boiler on the 6rst f loor is practical -

basement installation is not required.

Thc FOTJRTIEN is desigoed to burn solid fuels or
oil economicallv. lt may be installed for hand-firing
aod Iater changed over to stoker or oil-f ir ing and an
internal tank or rankless water heaaer may be in-
stallecl if so desired. Manufactured in accordancewith
A.  S .  M.  E .  code.

CR?'NE TOLIR?'EI]N
co,r P I e t e I t.eq.L ipp e I I o r
rne natdlrtrg oJ coal.

Eq ipped u' i th tbe
Crarrc-Li ecooservo\l
Bzrren tbe I:OU R-

l

I
I

I

I
t '
I

TEEN becones at
fc;e,tt adonatic

G,{S CONZERSION UN
ALSO AVAILABLE

H A N D  F I R E D  B O I T E  R S AUTOMATICAI . I .Y  F IRED BO I I .E  R S

. 1..-""..\ ",1,..r
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In hcalities u,here s
k auilable lor heatilt
tbe CRANE TWENT
Boiler na1 be eficient
zsed, Proridiig a frt
antornatrc, care-Jfee x|,

The CRANE T\VINTY is an efficient boiler that wil l give
trouble-free service whether you burn coal, coke or oil. The
artractive design of the TWENTY Boiler makes it ideal for
the modern basemeot or recreation room. The jacket is of
steel wirh a heavy coat of green enamel baked on. Doors
have black-satin 6nish. The non-heat handles remain cool
ro the touch.

Maximum heat absotptioo is assured in rhe CRANE
TVENTY Boiler by irs multiple flue conscructioo which
provides more ceil ing heating surface directly over the
flame. The patented Controlled Water Travel which directs
lhe wa(e. over the hottest heating surfaces scrubs away the
insulating fi lm of sluggish water rhat would orherwise re-
duce efficieocy.

The CRANE T$/ENTY is suitable for hand, sroker or
oil-6ring. It may easily be converted from hand to auto-
matic-fir ing after iostallation if desired. Manufactured in
accordancc with A. S. M. E. code.

S toI  e/- l  i  /e. t ,  rhe
CRANET' 'YEN'I 'Y
Boi ler  g iucs cten,
controllcd rcmPe/-
at t les.  Stoher cart
be easi\ intelley'
a t  e i t b e /  s i d e  o t
/rot oJ tbe boiler,

.'..\0
$,The Crate- Lit e ('.onsery-

oil Barner irtallel on tbe
CRANETwEN-IY Boile,
prcL ;.1 et trozb le-lree, Jx I lt
ddo atic o;l hedths.

HAND f IRED BOII .ERS AUTOMATICAI.LY FIRED 80 ILERS
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The CRANE THIRTY Boiler is designed to efficiently
heat buildiogs requiring up to 3,ooo sq. ft. of radiation
for steam, or 4,800 sq. ft. of radiation for hot water when
automatically f ired. It is ideally suited for installation in
larger homes, duplexes, small to medium-sized apart-
mcnt buildings, small schools, churches and commercial
buildings. The CRANE THIRTY burns either coal or
oil and can be 6red manually or automatically.

Incorporating all the proved advantages of Crane
Boiler design, the THIRTY Boiler has corrugated mr.rl-
t iple-pass l lues that present greater area to the ftre and
hot gases, patented baffies for controlled water travel,
multiple waterways, precision ground sections which as-
sure a close, t ight 6t, and has large fuel capacity.

The CRANE THIRTY also has a gear shift shakiog
mechanism ro prevent accidenta[ dumping of the 6re.
The modern insulated jacket has a handsome, green
baked-on enamel frnish. Provision has also been made
for a trombone tank type water heater, Boiler is manu-
factured in accordance with A. S. M. E. code.

AUTOMATICAI .TY F IRED SOILERS

t . . -  l , * .  1
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The CRANE FORTY Boiler possesses the capaciry
and dependabil ity necessarv to heat the largest homes
a n d  d u p l e x e s ,  a p a r t m e n t  b u i l d i n g s ,  s c h o o l s  a n d
churches, restauraots, small hotels and hospitals, com-
mercial and other non-residential buildings. It is de-
signed to meet the requirements of buildiogs contaio-
ing up to 7,OoO sq, ft. of radiation for steam, or I 1,2oo
sq. ft. of radiation for hor water when automatically
6red. The CRANE FORTY burns coal or oil aod can
be 6red manually or automatically.

Design and consrrucrion fearures of the
FORTY that assure maximum heating efficiency
greatest possible fuel economy include: multiple fin
flue passages that present greater area to rhe 6re
hot gases; patented bafl les for conrrolled water tra
multiple waterways; precision ground sections
ing close. true 6t; and has large fuel capacity.

The handsome jacket has a green, baked-on e
fioish. Thick, moisture-proof insulation is attached
to top and sides of jacket and all doors and dampers
are precision 6tted to prevent air or dust leaks.
Manufactured in accordance wirh A. S. M. E. code.

CRINE FORTY l loi ler
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Vith the new Crane-Line Basmor 2VG Boiler. the
comforts and cooveniences of ^ IOOV' automatic, gas-
fired heating system are now as practical for small
homes and individually heated apartments, as for
costly homes and big buildings. The 2VG is clean,
odorless, quiet, efficient. A foolproot-, self-acting con-
trol system assures absolute safety. Designed for hot
water systems only, the 2WG is of wet base coostruc-
tioo, allowiog installation oo wood floors without in-
sulation. The heavy cast iron sections embody a
' 'S rasgered HeatTrave l "  a r ranged io  ex t rac t  max imum
heat"fiom rhe fuel. An attracii"e baked-on enameled
steel iacket, heavily insulated, is furnished with Stand-
ard or Deluxe boilers.

The 2WG is available in either Standard or Deluxe
models, completely assembled, ready to connect to
gas and water l ines. Manufacrured in accordance with
A. s. M. E. code.

STANDARD BOILER requires a Room Thermostat only for
complere automat ic room remperature regulat ion.  EquiPment
i n c l u d e s  G a s  V a l v e  w i t h  H r d r a u l l c  L i m i r  C o n r n r l ,  R e l a y  G a s
Valve and Recycl ins Manual  Conrrol  Swirch;  Tranrf t r rmerr
BASO cumplet i  Shut-ofr  tTherrnosrat ic  Pi lot l i  Cas Pressure
Reqularor :  Manual  Gas Shur-of f  valvei  Combinat ion Ther-
mo-meter ard Al t i rude Gauge; Pi lot  Pressure Regulalor .  Drain
Cr-rck,  Pi lot  ( lock.  Draf i  Diverter ,  Gas Mani fo ld;  Tubing and
miscel laoeous 6t t in8s.
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Any steam or hot water heating system built
around the Crane-Line Basmor Series 25 Boiler is
extremely clean, fast, eficient and flexible. It has
the capacity to meet the requiremeots of average-
sized to large homes. Boiler is 1OOfi automatic
-rarely needs attention. Maintenance is neg-
ligible; installation is simple. The unit is easily
accessible through panels in the jacket and seal
plates betveen the cast iron boiler secrions.

The wet base construction of the boiler cir-
culates water around and below the combustion
chamber ,  permi t t ing  ins ta l la t ion  on  wood
floors, The "Staggered Heat Travel"-between
tooth-shaped fins of cast sections- absorbs extra
percentages of heat. The foolproof, self-acting
Control System assures absolute safery.

The Series 25 Boiler is very saving of f loor
space and headroom- The heavy metal jacket is
attractively fioished in baked-on greeo enamel,
and is fully insulated with asbestos. The Series
25 is ideal for the modern basement or uti l i ty
room as well as replacement or remodelin; iobs.
Manufactured in accordance with A. S. M. E.
code.

I * C €
* - a p f
? - F €

, € a' t?'

Series 2t Delxr?

St^ndard Series 2t gas boiler.

Del\txe Series 25 pas boiler is
idertical to Standard nodek
e!cept it ^ cornpleteb errclose.l
h ntttuctirc bo|si,r{.
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Singlc Circuit  l {oin

From this booklet, select boiler haviog a Net
l-B-R Rating in Btu/Hr. equal to or greater than
the total as calculated under Determinins Heat
Loss .

Allowance fot domestic hot qater oeed only be
made io the selection of a boiler if there are
more thao two bathroons to be served. or .if the
use of domestic hot water exceeds 75 galloos in
twenty-four houts, in which cases the folloving
allowances should be rnade:

Stolage Type Heater........,120 8tu,/Hr. for each
gallon of stotage tank capaciry.

Tankless Heater........,.,12,000 Btu/Hr. for each
bathroom in excess of two.

Example: The house used as ao erample in this
Guide has ooe bathroom and a heat loss of

53,050 Btu,/Hr. (Sec calculation sheet, pg. 15.)
A boilcr with a Net I-B-R Ratiog equal to or
in e:cess of t l,0t0 Btu/I{r. should be used.

Next, select air cushioo taok. The tank capacity
should be oot less than one galloo for each 30
squarc feet of installed radiation.

Example; 325.65 square feet of installed radia-
tion in bouse. )25.65 + 30 = 10.8 gallooS. Se-
lect an l l-galloo taok ot the nert larger avail-
able size.

Next, select crial pump size from Table 54, (pS.
40) and determine pressure head from manufac-
turer's catalog, Table 58, (pg. 40), represents
coosenative avelages which may be used uoti l
manufacturer's data can be consulted.

Erample: 51,050 Btu,/Hr. total load on system,
Table 5A iodicates that either ̂  1-1/4" staod-
ard pump or a l" high head pump may be used
Table 58, for a total load of ,0,000 tso,/Ht.
(closest to 51,0t0), shows 6.0 ft. oI rrater for
a 1-l/4" standatd purnp. (Head for l" hig,h
head oump is 8.25 ft. of water.

Using Table 7A,7F',7C or 7D Pase 40 (depend-
iog upon tbe pressure head--which we found to
be 6 ft. for a l%!" srandatd prmp) and in this ex-
ample it is 7A because it covers pressure heads
from 4.8 to 6.7 ft. The values in the left-hand
columo equal the leogth of circuit plus a "radia-
tct allowaoc--" of 12 ft. for each heatinq elemeot,

Erample:

Measured length  o f  ma in , , . . . . . , . . . . . . . . . . . . .  102  f t .
Radiatbr a l lowance ( l0 heating elements ).120 ft.
T o t a 1 . . , , , . . . . , . . . . . .  . . . . , 2 2 2  f . ,

(Use 220 ft, io Table 7A Page 4O)

Tota l  Ioad. , . . , . . , . , . , . . . . . . . . . . . , , , , . . . .51 ,050 Btu , /Hr .

"::::::: ::::::i: :::::::::';;;, ;, -.,;
In this erarnple, Table 74 is applicable because
it covets pressure heads berween 4.8 ard 6.'1 tt,
of water. Enter left-hand column at 220 tt,; rcad,
horizontally to 89,000 Btu,/Hr. (the oext value
grcater than the total load of )1,0)0; at top of
columq read pipe size lor maio, l-1/4" .

NOTE: In tbe above example, the same procedure
would be followed if a l" high head pump
were used, ercept that Table 78 world
be applicable since rhe pressure head
for the 1" high bead pump is 8.25 ft. of
l^ lalet,

Nert,  determine rhe brancb sizes for Baseboards
ftom Table 6, (pg. 40). The branch size for a
Baseboard is iodependent of the maio s_ize and
bence wil l  be the same for either the double or
single circuir system.

Dio ing  Room heat  loss . . . . . , . . . . . . ,8 ,800 Btu /Hr .
Baseboard location........, lst f loor above main
Length  o f  8aseboard . , . . . . . . . . . . . . . . . . . . . . . . , , .  l6  f t .

From Table 6 it is found that che branch size q,i l l
be 3/4':
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From this booklet, select boilcr having a Nct
I-B-R Ratirg io Btu,/Hr. equal to or greater than
thc total as calculatcd uoder Dctermioing Heat
Loss .

Allowaoce for domestic hot watet need only be
made in the selecrion of a boilcr if thcrc are morc
than two bathrooms to bc scrved, or if the usc
of domestic hot water exceeds 75 galloos in
twcnry-four houts, in which cascs tbc followiog

allowances should bc made.

Storage Type Heater..........120 Btu/Hr. for each
galloo of storage tank capacity.

Tankless Heater........,.12,000 Bt ry'Hr. for cach
bathroom io ercess of two.

Exarnple; The house uscd as an example io this
Guide has ooc bathroom aod a heat loss of
5),05O Btu/l lu. (See calculation sheet' pg. 15. )
A boiler with a Net I-B-R Ratiog equal to or in
ercess of 53,O5O Btuftk. should be used.

' 
Nert, select air cushion taok. The tank capacity
should be not less than onc gallon fot each 30
square feet of iostalled radiation.

Example: 125,65 sguatc feet of iostalled radia-
tioo ia house, 125.65 i 30 : 10.8 galloos. Sc-
lcct an 1l-gallon tank or the next larger avail-
able size.

Next, select trial pump size from table 54, (pg.
40) aod determioe pressure head from manufac-
turer's catalog. Table 5B, (pg. 40), represcots
conservative averages which may be used unti l
manufacturcr's data can bc consultcd.

Example: 51,050 Btu/Hr. total load oo system
Table 5A indicates that eithe! ^ L'l/A" st^nd'

ard pump or a l" high head pump may be used.

Tablc 58, for a total load of 50,000 Btu,/Hr'
(closest to 51,050), shows 6.0 ft. of water for

a I-1/4" staodard pump. (Head for l" high head

purnp is 8.25 ft. of water.)

Nert, determine trom Table 7A, 78,7C ot 7D,
(pt.40&41), the size of dre cmnk and circuits form-
ing the main. the "trunk" is the section of the
maio io a multiplc circuit system carrying thc
combined capacity of the circuits. A "circuit" is
that portioo of the main carryiog only a pan of
the total capacity of the system.

Dividing tbe system into two or more circuits usu-
ally results in thc use of smallcr pipe. If tvo or
more circui ts are uscd' square hcad cocks should
be installed in each circuit fol balaocing.

Lay out thc basemeot piping to scalc on bascr
floor plan. (See opposite page) Rccord thc fol

iog oo thc bascmcnt piping layout:

Lcngth of each circuit  (measured leogtl

trunk* measured length of that circuit)

Btu/Hr. load of each circuit (the sum of
tequired output ratcs of alt  heating elem
coonected to that circuit)

Btu/Ht, load of the trunk (the sum of the lc

of thc circuits)

Using Table 74, 78, 7C or 7D, (dependiogr

lhe ptessurc hcad) selcct thc sizc of pi
for tbc truok and circuits aod record oo b

meot plan. The values in the left-hand r

umns of Tables 7A, 78, 7C and 7D equal
measuted lcngth of circuit pftzs a "radia,ol
lowance" of 12 feet lor each heating elemet

NOTE: The sizc of the trunk is always sele
for the longest circuit .  I t  is not nece!

rhat main size aod pumo size be the s

Example: Double Circuit Main

Measure length of circuit "N"
Rad. allowance () Htg. clemeots)
Total circuit "N"

Measured length of circuit "S"
Rad. allowance (5 Htg. elcrneots)
Total circuit (S"

Total load, circuit "N" 25,960
Total load, circuit "S" 27,090
Total load, rrunk 53,050

Press, head (l-l l4" std. pump)

Io this cramplc, Table 7A is applicablc bcc
it covers pressure heads between 4.8 and 6.
of water. Entcr left-hand column at l{0 ft.;
horizontally to 58,000 Bru/Hr. (che nert ' .

greatet than rhe roral load of 51,050; at tc
column rcad pipe size for trunk, 1".

Enter left-hand column of Table 74 at 140
read horizontally to 30,000 Btu/Hr, (oext v
greatet thao load, oI 25 p60)i at top of co
read pipe sizc for Circuit N, 3/{i

Similarly, thc size of Grcuit S is 3/4" and
carrying capacity is 30,000 Btu/Hr.

It . is only necessary to use a divener cce or
turn connection from each panel above maio.
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Series Loop instal lat ions, where Baseboards ate
connected io series, rnay be designed for either
a single circuit  or rnult iple circuits, depending
oo pressule head involved. Io this Manual, the
size of circuit  in a series loop instal lat ion is
limired, to 3/4".

Vhere construcrion permits, piping may run di-
rcct ly from assembly around comels or thlough
patt i t ions and closets. I f  obstructions, such as
fireplaces aod doors, are presenr, the piping must
drop below rhe floor ro bypass the obstruction
and this segment musr have provision for drain-
age. I f  radiatots o! convectols are used in cer-
aain rooms, they may be coonected in series with
the Baseboards or connected to rhe maio wirh
two runouts.

STEP I-S: Determine the heat loss
(Tables l ,  2 and 3, p1s. L6-20)

STEP 2-S: Select the Baseboards and/or Radiators
(Tables page 22).

STEP 3-S: Select the boi ler

STEP 4-S: Select the air cushion tank

STEP 5-S: Siogle Circuit :  Determine tbe pump size
(Tab les  8  and  )B )

Double Circuit :  Derermioe pump and main sizes
(Tables 8 and 5B)

The exarnple which fol lows each of the Sreps re-
fers to the Example Floor Plan on the opposire

P^8e  '

STEPS 1-S through 45 are ideotical to the pro-

cedure outlined for a Conveotional Installatioo.

HEAT LOSS: Has been calculated aod marked oo
plan,

STEP 5.S: SINGLE CIRCUIT MAIN

A single circuit may be used, if desired, pro-
vided the pressute head as detcrmioed under this
Step is not excessive. If a single circuit is used,
the pipiog must be l/4". (See above.)

The measured leogth of a circuit in a Series Loop
installatioo includes the length of the Baseboards

and of the pipiog coonecting tbese ulits fro
the boiler supply back to the boiler retum.

Lay out hasement piping to scale on the bas
ment floor plan. (See opposirc page). Record tl
following oo the pipirS layout.

Measurcd length of circuit

Btu,/Hr, load of circuit.

Determine the required pressure head frorn Tabl
8, (PC. 40).

Determine the pump size by consultiog manufa<
turers' data. The purnp selected must be capabl
o f  de l i ver ing  ooe ga l loo  per  minu te  fo r  cac
10,000 Btu,/Hr. against the pressure head dete
mined uoder this Step. It is not necessdt'! tha
the pLmp and main size be the same. 

'IabLe 
5I

(pg. 40), represents cooservative averages whic
may be used unti l manufactulers' data can b
consulaed,

If the pressue head is excessive or if, for an
other reason, it is desired to ieduce the pressur
head, divide the loop into (c/o o! mole circuits.

Example: S.ingle Circuit Main

Measured length  o f  loop . . . . , . . . . . . , . . . , , . . . . . . , ,124  t

(Use 120 ft, io Table 8)

Load on  c i rcu i t . . . . . . . . . . . . . . . . . . . . . . . . .  1a ,590 Bt ju /H
Size  o f  c i rcu i t . . . .  . . . . . . . . . . .1 /4
Pump capacity (38,590 + 10,000),,3.9 galloos pr

minute.

Enter left-hand colurnn at Table 8 at 120 ft.; rea
horizontally to 19,000 Btu/Hr. (next valuegreate
thao total load of ]8,590); at top of column lea
rhe tequiled pressure head, 7.0 ft.

Enter left-hand column of Table 5B at 50,00
Btu/H-r. (closest to 18,590); read horizootally c
8.25 ft, (rhe next value Bleater ahan 7.0); at cc
of column read size and type of pump, l" hig
head pump.

Note: Io this example, the pressure head is o<
excessive and, therefore, a singlc circui
loop may be used, if desired. However,
double circuit could be used in this cast
if desired.
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If a copper maio is used, it may be placed dircct-
ly in concrete.

If a steel pipe main is uscd, it should bc entirc-
ly covered with asbcstos air cell pipc coveriog
to take care of aoy erpansion. Runouts to panels
should also be covered,

NOTE: In using eitber the pipe maio or coppe!
mair it is necessary that pipe from runout up to
panel be insidc of a pipe slcevc. Tbis is nec-
essary to takc carc of aoy crpaosion io the paoel
itself.
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STEP 5-S: Double Circtrit Main

If two or more circuits are used, sguare head
cocks should be iostalled in each circuir for
balancing; the trunk should be sized fromTables
74, 7|d, 7C or 7D, aod the measured length of
each circuit should include the lengrh of the
trunk. The measured leogth of a circuit includes
the leogth of the Baseboards and of the piping
connectint those units from the boiler supply
baclc to the boiler returo.

Lay  ou t  the  basement  p ip ing  to  sca le  oo  the
basement floor plao. Record the following on the
piping layout:

Length of each circuit (measured length of
trunk + measured length of that cilcuit)

Bcu/Hr. Ioad of each circuit (tbe sum of rhe
required output rates of all units coonected to
that circuit)

Btu/Hr. load of trunk (the sum of the loads of
the circuics),

From Table 8, derermine the pressure head for
each circuit. The circuit which requires the high-
er piessue head is the one used to determine
the size of the pump. The trunk size is based on
the measured length and pressure head for the
circuit which requires the higher pressure head,
usiag Tables 74, 78, 7C, or 7D, whichever is
applicable. It is not necessary that the pump ad
trunh size be the sane. The circuit sizes must
t'e 3/4"

Determine the pump size by consultiog maoufac-
tulers' data, The pump selecced must be capable
o f  de l i ver ing  one ga l lon  per  miou te  fo r  each
1{.1,000 Btu/Hr, agaiosc the pressure head de-
termioed under this step. Table 5B repleseoe
conservative avera8es which may be used unti l
manufactuters' data can be coosulted,

Example: Double Circuit [ laio.

Measured leogth  o f  C i rcu i t  "E" , . . . . . . . . . , . . .141  f t .
(Use 140 ft. in Table 8)

N leasured length  o f  C i rcu i t  "V" , . . , , . . , . . . . . .L63  t t .
(Use 160 ft. in Tabte 8)

Load,  C i rcu i t  "E  " . . . . . . . . . . . . . . . . .  . . .38 ,260 Btu /Hr ,
Load,  C i rcu . i t  "W" . . . . . , . , , . . . . . , , . . , . )9 ,5 )O Bw/Hr .
Load,  Trunk . , . . . . . . . . . . . . . . . , . , . . . . , . , . J7119d Bru /Hr .
S ize  o f  eacb C i rcu i t . . . . . . . . . . , . . . . , . . . . . . . . , . . . . . .1 /4"
Pump capacity (17,790 + 10,000)..7.8 gallons p'er

minute

Enter left-hand columo of Table 8 at 140 ft.:
read horizontally to 19,000 Btu/H!. (the next val-
ue gleater than che total load of J8,260 on Cir-
cuit E); read required pressure head for rhat
circuit, 8.0 ft. of water. Similarly, the pressrue
head for Circuit V is 9.0 ft. of warer.

In this example, Tabte 7C is applicable because
it covers pressure heads between 8.8 and 10.7 ft.
ofwater. Enter lefr-hand column ar 160 fr. (closesr
to 161); read horizontally to 139,000 BtVHr, ( the
nexr value Breate! thaa the roral load ol 7j ,790 on
the trunk); at top of column read pipe size for
wrak, l\". Enter left-haod column of Table 58
et 75,000 Btu/Hr. (closest co 77,790) read hori-
zontally to 9.O ft.; at top of column read size and
type of pump, Ll" high head pump.
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TRIAL PUMP SIZE

Totd Load on Syst.E TRIAL PUlIP SIZE

Standard Pump Hirh Hcad Pump

l00,0ol to
Ovcr

PRESSURE HEAD DEVELOPED BY PUMP
A'ole: This Table is based on conservative averages.

Consult nranufacturers' data for closer accuricy.

TO USE THIS TABLE FOR A CONVENTIONAL INSTALLATION

Enter lel t-hand colunrn at f igure closest to total load on s)stem.
Read across to the column representing the size and t).pe of pump
selected from Table 5A..

TO USE THIS TABLE FOR A SERIES LOOP INSTALLATION

Enter left-hand column at 6gure closest to total load on system.
Read across to pressure head equal to or greater than the pressure
head determined frorn Table 8.
Read up to top of column to determine size and tvpe of pump.

BRANCH SIZES FOR BASEBOARDS
Based on the use of one-pipe f i t t ings in the main

If Bas.board is
Lonac. than l0 fr.

)1""
% "

.It is rccommcnded that not mo.e rhan 40 linc.r f€et of Bascboard |re connccted
to th. main sith a sinAlc supply and reruin ris.r.

MAIN SIZES _ IRON PIPE OR TYPE L COPPER TUBE

FOR PRESSURE HEADS BETWEEN

4.8 and 5.7 FT. OF WATER
FOR PRESSURE HEADS BETWEEN

6.8 and 8.? FT. OF WATER

Tot.l Load
HEAD IN FT. OF \|/ATER

Standard Pump Hirh Head Pun
rl/n rv ' L',/t

50,000
75,000

100,000
r25,000

5.50

1.75
4 5 0
4.00

6.25
6.00
5.75
5.50
5.25

6./5
6.75
6.50
6.50
6.25

6.50
8.25
8.00

9.50
9.25
9.00

8.25

10_25
10.00
9.50

l50,0oo
175,000
200.000
2Z5,OOO
250,000

5.00
4.50
4.00

6.00
6.00

5.50
5.25
s.00

6.75
6.25

5.00
4.00

7.75

6.7 3
6_23
5.50
4.75

9.25
9_00
8.50
8.00

If Balcboard i.
l0 ft. or lcss in L.nAth

lst Floor B.lo* trIain
lst Floor Abovc lifain
2nd Floo.  Abovc Main

Page  40



TABLE 8

TABLE 9A

$ including radiator al lowance, i f  any.

TO USE THIS TABLE

Enter left-hand column at f igure closest to the measured length, including radiator allowance, if any.
Read across to capacity equal to or greater than the capacity needed.
Read up to top of column to determine the rcquired pressure head.

H E A T  E M I S S I O N  R A T E S
For Vario s Radiator or Conv€ctor Tcmperatureg

CAPACITY OF SERIES LOOP MAINS
%" IRON PIPE OR TYPE L COPPER TUBE

Note: This Table applies to Baseboards having friction heads not exceeding
the friction head of a fl" ptpe the same length as the Baseboard

iS ION RATES

1 7 0 . . . - . . , . , . , , , , . . . . . . . . .

1 8 0 . . . . . . . . . . . . . . . . . . . . . . .
t 8 5 . . . . . . . . . . . . . . . . . . . . , , .
l q r . . , , , , . . . . . . . . . . . . , , , , .
1 9 5 . . , . . . . - , . , . . , . , . . , , . . .
2 0 0 . . . . . . - . . . . . . . . . . . . . - . .
2 0 5 . , . . - . , , , , , , . . . . . . . . . . -
? 1 0 . .  - , . . , . , , . . . . . . . . . . . . ,
2 1 5 . . ,  , , . . . . . . . . . ,  , . . .  , , ,  .

I40
150

tJ0
180
190
205
220
230
210

FOR PRESSURE HEADS BETWEEN

8.8 and 10.7 FT. OF WATER

FOR PRESSURE HEADS BETWEEN

10.8 and 12.7 FT. OF WATER

TO USE THESE TABLES

Entcr lelt-hand columr at figufc nearest to measlred lengrh plus rad;ato. allowance.
Read horizontally to capacity eqlal to or greater than capacity re€ded.
Read !p to top of column to deternine pipe or tube size.

Mcasured
L€ngth, Ft.*

Marimum Capacity fot Various Pressurc Heads, Btu/Hr.

6.0 7.0 8.0 9.0 10.0 11 .0 12.0

70
80
90

100

40,000
38,000
36,000
34,000

44,000
42,000
39,000
38,000

47,000
45,000
43,000
41,000

51,000
49,000
47,000
45,000

55,000
53,000
50,000
48,000

58,000
56,000
53,000
51,000

61,000
58,000
56,00c
53,000

63,000
60,000
58,000
55,000

110
t20
130
14{)
t50

33,000
32,000
31,000
30,000
30,000

37,000
36,000
35,000
34,000
33,000

40,000
39,000
38,000
37,000
36,000

43,000
42,000
41,000
39,000
38,000

46,000
44,000
43,000
41,000
40,000

49,000
47,000
46,000
44,000
43,000

51,000
49,000
48,000
47,000
16,000

53,000
51,000
50,000
49,000
48,000

t60
170
lE0
190
200

29,000
28,000
27,000
27,000
26,000

32,000
31,000
30,000
30,000
29,000

35,000
34,000
33,000
32,000
3r ,000

37,000
36,000
35,000
3,+,000
33,000

39,000
38,000
37,000
36,000
35,000

42,000
41,000
40,000
39,000
38,000

4.5,000
43,000
42,000
41,000
40,000

47,000
45,000
44,000
43,000
42,000

210
220
230
240
250

25,000
25,000
24,000
24,000
24,000

28,000
28,000
27,000
26,000
26,000

30,000
30,000
29,000
28,000
28,000

32,000
32,000
31,000
3 l ,000
30,000

34,000
34,000
33,000
33,000
32,000

J7,000
36,000
35,000
3s,000
34,000

39,000
38,000
37,000
37,000
36,000

4l,000
40,000
39,000
39,000
38,000

150
t60

204
2ta
220
230
240

CAPACITY IN Bru/Hr,

43,000
4t,000

81,000

t62,000 245000

223,000

39,000
38,000
37,000

75,000
73,000

1.t2,000
139,000
r37,000
t34,000
r3r,000

213,000

208,000
204,000

35,000
34,000

33,000
33,000 63,000

t23,000
126.000
123,000
r21,000
119,000

193,000

186,000

2 5 0 . . - . , . , , 32,000
29,000

23,0110
21,000

62,440
58,000
51,000
45,000
41,000

117,000

95,000

79,000

130,000
167,000
t47,000
133,000
122,000

CAPACITY lN Btu/E.

53,000
5r,000

43,000 9t,000
89,000 164,000

263,000

250,000

45,000
43,000
42,000
4t,000

86,000

8?,000
80,000

)59,000
155,000
152,000
r43,000
145,000

239,000
234,000
7D,NO
225,00O

39,000
33,000

37,000

/6,000

73,000
72,440

142,000
140,000
133,000
136,000
133,000

220,000
216,000
212,000

205,000
36,000
33,000
29,000
26,00c

57,000
5r,000

1.31,000
121,000
r07,000
96,000
39,000

202,000
183,000
166.000
1.49,00!
r37,0!0

P ̂ B<



To select pipe sizes for the two-pipe forced circulatioo reversed
leturn system haling a total toad of 53,050 Btu, Assume a differ'
eoce of 20 Deg, io supply aod retum water temperarure, The total

equivaleot length of longest circuit is 90 ft. plus 4, tc. (r0%) tot
friction or l l ! equivaleot feet.

The water to be circulated is53,050 Btu divided try 9,600 ot 5,52
gals. per minute.

Florn the pump performance chart on page45 it wil l be found thar

5.52 G.P.t{. wil l be delivered by a l" pump agaitst a 6.25 ft,
head or 75,000 mil-inches. (6.25 x 12,000). The longest equiva-
lent circuit, includiog the supply and the relum main is 135 equiv-
alent feet. Divide 75,000 mil-inches by 115 ft. and arrive at 556
mil-inches per foot. Use the 600 mil-inches column in "Heat
carrying capacity of standard black pipe," Page 44 to arri 're ar
pipe sizes.

Refer to basement floor plan and note the various sections of the
mains are identif ied as follows.

ctRcutr "N"

Supply Moin Return Moin

5ection MBH Pipe S ize 5ection MBH Pipe s i re

A B 53.05 l , ' JK 1 . 3 1 1 / ) , .

B C 25.96 3/4" KL 4 . 2 5 1/2"

CD 24.59 t /  4" LM 8.82 1 / ) t t

DE 2t.1t 3/ 4" MN L7 .62 r/7'

E F 17.14 1  / ) r , NO 25.96 3/4"

F G 8 . 8 O P 53.o'

Size Circuit "S" in same manner.

Size radiator circuits also from the 600 mil-inch columa.

Page 42
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IIITH TETPERATURE DROP OF 2()O
(CAPACITY TBH)

NOTINAL PIPE SIZES . -  INCHES

Yz" I " ly." th" 2" 2t/2" 3" 3h" 1" 5" 5" 8" 10" 12"

+ 1 . 3 5 2 . 8 5 5 . 4 1 1 . 3 17.0 3).o 53.1 95 1 4 1 191 361 596 r250 2320 37 ) (

6 1 , 1 3.6 6.75 t4 21.2 41.3 66.4 tL9 176 248 456 748 l57u 2920 469(

8 2 . O 4 . 2 7 C ) r6.4 24.8 48,4 17.9 140 207 291 535 879 1 8 t 0 3440 552C

10 2 . 2 4 . 7 8.9 18.6 28.0 54.7 88.1 1 5 8 244 )29 605 997 2100 )910 621C

1 ) 5 . 2 9.8 20.5 I  r . 0 60.4 92.4 17' ? 5 0 364 61r I  100 2320 4)10 6950

t 4 2 . 6 5 5.65 10.7 2 2 , 1 13.7 6r.8 106 190 242 397 7 t l 1200 2530 4710 7 590

16 2.85 6. 0t 24.0 to.5 70.8 I  t 4 205 301 428 747 l l00 2'1)o 5 l 0 u 8190

20 3 . 2 1 6.85 13.o 2 7  . l 4 1 . 0 8 0 . 0 129 144 484 892 147 0 3l uu 5790 9300

1.65 7 . 7 5 30,6 46.3 90.5 r46 263 189 ,48 l 0 l {J 1670 35ro 6570 1()r6(t

30 4 . 0 8.5 t 16.2 13.8 51.2 1 0 0 r62 290 4)t) 607 1120 r 850 )900 72AO I  1 7 1 0

4 ,4 9 .3 17.6 )6.8 55.7 r09 L76 ) 1 6 469 661 1220 2  0 1 0 4250 7 940 r2780

40 4 . 7 1 0 . 0 18.9 39.6 59.9 117 189 14r 50t 712 r )20 2r70 4 t80 8570 1 3'7 80

t 0 l l  x 21.4 44.7 I  l l 214 )86 572 8u7 1490 2460 t  190 97 20 15650

60 t . 8  t 2) .6 49.4 14.9 147 238 427 O J J 891 1650 2130 5760 10780 17300

70 6 . 3 5 t  3.8 81.4 r60 258 4()) 690 973 1800 2970 625) 11760 18950

80 6 . 8 r4.5 21 .6 5 7  . 9 87,6 172 278 5 0 0 / 4 5 1050 1940 3200 6770 12690 20440

100 7 . 7 r6 .4 l l . l 6 5 . 9 99.0 194 ) r4 566 840 r 190 2200 )630 7680 14400 23200

1 5 0 9.6 20,4 )8 .8 8 1 . 6 r24 ) 6 \ 39) 709 l 0 t 0 r490 2760 4560 965u 1 8 r 2 0 29220

200 11.2 ? 1 C ) 45.4 95.5 145 285 46r 832 1240 r750 )240 5360 1 1 3 t 0 21)20 ) 4401)

)00 1 1 C ) 29.7 56.6 1t9 1 8 1 J ) O 517 1040 I  t50 2r99 406U 61)O 1427 0 26810 43100

400 16.2 14.1 66.2 140 212 1220 1820 257 u 47 80 7 910 16191) I  r580 t I000

500 1 8 .  l Je.2 14.8 1 5 8 ) 1 0 411 /o) r 180 206{r )9 IO 5 4 1 0 8910 19040 )589\) t7880

600 2 0 . 1 41.2 82.5 174 264 521 a46 1 5 l 0 2280 3220 5990 9910 2 1 1 0 0 t97 40 642t0

700 2).6 50.5 96.5 204 3 1 0 6 1 0 992 1190 267 0 1780 7 010 167 t) 24820 46780 7 562t)

P age 44 Frcb  Cheter  23 ,  Heothq ,  Vent l ld r ing  At r  Cond i t lon ing  Gu ldc  19r9 ,
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A oac-pipe stcam heatiag system operates aa
epprorimately onc pound srcan ptessure.

A sioglc roaio srarts at rhe boilcr aod circles
bascment and retums to boilcr, A single pipe
coooects each paoel to main. Steam from main
cnters panel through this pipe, aod coodcnsate
ftom pancl rctums to main thtough this same
pipc. Each panel must have a steam air vent, aod
main. Dust have a maio steam air vent.

Supply l loin

Supply main is sized from Col. B of tbe tablc on

Page ro.

Retsm main is sized ftom Col. J of the table oo
paSe t0.

NOTE: Supply ard tetum mains should nevcr bc
sizcd smallcr thaa 1"

Supply riscrs arc sized from Col. E, venical con-
oectioqs from Col. F and nrnouts from Col. G in
tablc on page )0. High poiot of oain is at boiler
so tha! condcnsate *ill run through maio, back
to boiler by graviry, Use conoection shown oo
Page 46 aod sirh a Hcat Timcr air vent. A radiator
valve canoot be installed *ith this coooccrioo.
Because of this tbe gauge cock at Hcat Timcr
Dust bc tumcd off, drus air binding the pancl to
dr ut off thc hcat.

All comer baseboard paoels rnust be
connected togctlEr at comers with two
3/1" No. 192-1,/2 uoion clls.

on followiag plan notice that main air vent is io'

stallcd vhere dry rctum main drops aod is con'

ncctcd into boile!.

Io dcsigoing the piping for a one'pipc stcam sys-

tem, io an average rcsidcnce, usc a ooe ouocc
pressuic dlop as shown io tablc oa page )0.

Thc basemcot plao showo has the various scc'

tions oI the rnain idcntificd as follows:

Rclurn l lo in

aRrt r To 256
ty.' to 5or
tr( ro 60 +

Scction Squorr Fcot Pipc Sirc Scction Squorc Fccl P iF  S i rc

A B

BC

CD

DE

E F

GH

HJ

J K

KL

220.7

195.5

160.3

r19.9

123.9t

108.00

1O2.3

90.3

71.1

t6.6

2"

2"

1 - 1 / ) ' .

1 - 1 / ) . .

r-r/4"

L.L/1"

r-L/4"

r'r 14"

l ' ,

LM 220.7

Pagc 46
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r wo-PrPe vaPor systems opetate at pressutes
from 20 in. vacuurD ro 15 psi without rhe use of a
vacuurn prmp. Radiators discharge their condeo-

satc and el imioace air through thermostatic traps
to a dry retum main, Air is vented from tbe sy*
tem through a vacuurb type maio vcot valve lo-
cated at the point where the dry reruro main drops
Irom the cei l ing to rhe boi ler retum coonection.
It is not necessary to use an aurornatic boiler
retum trap. I t  is advisable to drip the eod of the

Supp ly  l {  o in

supply main into thc dry retum tuaio through a
themostatic trap such as is used on the radiators.

In designing the pipiog for a two-pipe vapor sys-
cem in an aveage rcsideoce, it is desirable to
use as soall a ptessule drop as possible. Coo-
sequcotly, the pipe sizing tablc on page 50 is
based on a total prcssure drop of 1oz, per 100 ft,

The basement  p lao  shownhasthevar ious  sec t ioos
of the mains identif icd as follows:

Relurn l lo in

Scciion Sq. Fr, Pipe Si ze Scction Sq. Ft. Pipe S i re

A B

BC

CD

D E

E f

F G

GH

H l

JK

KL

220.7

160.3

rt9.9

123.95

108.0

LO2.3

90.3

t6.6

2,1

2"

r-r/2,'

t-L/2"

1 - 1  / ) ' t

1-1/ 4"

1'r / +"

I

I

MN

NO

OP

P Q

QR

RS

ST

TU

UV

vv

2r .2

59.9

96.'

127.5

r49.15

165.1

1 8 t . 5

220.7

1"

1"

t "

t "

l "

L "

L"

Lt,

t "

Supply mains are s.ized from Col. B of the Table
on page 50, Return mains are sized from Col. J of
thc Table od page 50. (Note: Supply aod retum
maios should never be smaller than I io.)

Supply risers arc sized from Col. C and runouts
from Col. D io Table on page t0. Retum risers
and ruoouts are sized from Col. J aod K in Table
on page 50.

Caution: All corner bascboald paoels must be
coooectcd together at corners with two 3/4" No,
192-1l2 unioo clls.

USE I7+'EII VALVE
DO NOT PITCH PAN EL

Page 48
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5UPPLY
RISERS

U P  F E E D

RADIATOR
VALVES

AND VER.
TICAL

coNxEcTtoNs

AGAINST STEAM

3/4"
B

56
t22
190
3r%
635

1160
L7 40
2460

2a
62
93

r89
260
4 / >
/ 4 >

1 1 1 0

30
56

122
r90
386
635

r 130
1 5 5 0
2040

D

14
7 5

108
195
195
700

I t 5 0
t7 00

E
2 5

98
r52
288
464
800

1140
r520

F

2a
62
9a

169

H
| / 2 "
t /1"

t , ,
l ' t  14t '
1-r /  2"
2 "

I

7 0 0
1200
r 9 0 0
4 0 0 0

l

320
6 7 0

1 0 6 0
2300

K
6 0

r  9 0
4 5 0
990

1 5  0 0
3 0 0 0

From Choprer  24 .  Hedunq,  Vent l lo t ihg  A i .  Condr t ronrnq  Gurde



EAIANCE
P I P E

9t

SUPPLY 'Y1AIN

RJLLSI2.E
EOILER, TAPPIN6

t+

R,EruRN H EADEQ,

R.gruRN /r^AN

RETURN HEADER
All stcam boilcrs have two tetum tappings, which should
be comected  w i rh  a  RETURN HEADER.The most  w ide ly
used rypc of rerurn coonection is known as the Hartford
Loop, Uodern,riter's Loop, Hydraulic Loop, Hartford Re-
lum Cotoectioo, etc.

The FEATURES of the Hartford Loop ioclude (l) a direct
conoeclion without valves between the supply aod letum
sides of the boiler -- the "balance pipe" or "equalizer"
and(2)a conoectioo bctween the wea rccum from the heat-
iog systcm and tbe boiler letum header, this coonection
.to be made ioto the balance pipc.at a point 2" below the
normal water l ioe of the boilcr, using a close oipple,

Thc PURPOSE of the Hanford Loop is to Drevent the
water leaving rhe boiler under any circumstanies.

The METHOD of coonecting the Hanford Loop is as fol-
lows: The SUPPLY HEADER. from which the SUPPLY
MAIN is taken, is dropped into che RETURN HEADER by
tneans of rhc balaocc pipe. The letums from the heatiog
system ale connected ioto a siogle wet return, which is
coooccted to the balaocc pipe *' ith a close nipple, the
top of which is 2" below the oormal water l ine of the
boller. The SUPPLY HEADER may be in the same hori-
zoatal Dlanc as the hotizontal boiler runouts, or it may
be somi distaoce below, in which case it is known as a
DROP HEADER.

The SIZE OF THE BALANCE PIPE is determined by
thc sizc of the boiler. Boilers having a grate Elea under
4 square fcet should have a 11" blance pipe' 4 to 15
square feet, a 2ht' pipe and over 15 squalE feel' a 4'
pipc. Tbe size of the RETURN HEADER should be two
li ies l"rgcr than tbc wet letum e.lteriog the boiler, i.e.,
tot a 1%" wet letum, use a 2" RETURN HEADER.

BLOW.OFF CONNECTION
The blow-off or draio connectioo should be at the lo{,est
poiot in the system, usually in the retum headet. The
PURPOSE of the BLOV-OFF is ro draio the system wherr
required and to r id the system of scale ani sediment
which may be drained off at frequent inlervals i,hcn the
hearing planc is qew. A single 

-plug 
cock (CRANE No.

250) should bc insral led at this low poiot and oear a
f loor drain.

WATER SUPPLY CONNECTION
A city water service connection must be providcd with a
galvanized iroo pipc aod a gate valve (CRANE No. 440
or No. 410), This conoeclioo is for f i l l ing the system
and addiog make-up water. Tbe addition of make-up watcr
is frequeotly made by means of water feeders.

BOILER CONNECTIONS
The fol lowing boi let piping conneccions ale necessary
for any stcam beatiog systeml

(f) Supply header, with f low connections from the top
of thc boi ler.

(2) Retum header, with retuln connecrioos to the bot-
tom of the boi ler.

( l)  Blow-off or drain conoection, with valvc.
(4) Cold vater supply or f i l l  pipe, with valve.

SUPPLY HEADER
Every steam heatiug systeml however small it may be,
should bavc a supply header. For each supply tapping ia
the boiler, there should be a vertical pipe the full size of
the tappidg, aqd a horizontal ruoout which may bc ooe
size smaller than the veltical pipe, All rhe tuoouts are
to be connected to a SUPPLY HEADER of a size suffi-
cieot to carry the marimum steam load utrde! any coo.
ceivable coodition.

The PURPOSE of the SUPPLY HEADER is to provide
additioqal stearb space io which tbe generatcd stiah cao
be accumulated and crcess moisture &ained off. bcfore
being circulated through rhc heating system.

The SIZE of the SUPPLY HEADER can bc calculated
from foroulac involviog the velocity of rhe steam, thc
qua[dty of steam in pouads per hour and the volume of
the steam io cubic feet per porod at the giveo steam
prcssule. Virh a vclocity of 1200 feer per mioute, a quar-
ter pound of steam per squale foot of radiation pcr hour
aod a volume of 26.8 cubic fcet pcr pouad at atmospheric
pressure (14.7 lbs. gauge), the formula is:

Intemal area of pipc io sq. io. = .0134 X radiation in
sq. ft,

Thc intemal areas of standard pipe sizes are as follovs:

2%"  4 ,788 sq .  io .  NOTE:
3"  7 .391 sq ,  in .
3'/ i '  9.AA6 sg. in. Never size the SUPPLY HEADER
4" 12.730 sg. io.. any smallcrthao thc boilcr outlets,
5'r. 2O.906 sg, in. i,e,, should the hcader figltc 3k"
6" 28.891 sq, in. by thc formula aod the boile. has
8" 50,027_sq. io, 4" supply tappings, USE A 4,/

SUPPLY HEADER.
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TYPICAL BOILER CONNECTIONS

HOT WATER RELIEF VALVE

PRESSURE
RELIEF
VALVE

INDIRECT
WATER
HEATER

PUI\1P - LOCATE
IN FOSITION

6ATE VAI.VE

DRAIN VALVE

RECO['li/ENDED
BY

MANiJFACTURER ORAIN VALVE

WITH INDIRECT HEATER
AND STORAGE TANK INSTALLATIONWITHOUT DOMESTIC HOT WATER SUPPLY

Figure I

AIR CUSHION
TANK

Figure 2

AIR CUSHION
TANK

RETURN

,IF STORAGE
/TANK TYPE

,/ oF cotL-
I CONNEGT AS' 

sHowN tN
F I G . 2PUI\4P-LOCATE IN

POSITION
RECoMIvtENDED BY

MANUFACTURER

WITH SUBMERGED HEATER INSTALLA'T ION WITH INDIRECT TANKLESS INSTALLATION

Figuie 4Figure 3

NOTE: IN ALL CASES SUPPLY SHOULD BE CONNECTED TO FRONT TAPPING IN TOP OF BOILER
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SACX OF
BOILER

GATE VALVE

FLOW

VALVE

PUMP- LOCATE IN
POSITION

EACK OF
EOILER

GAIE VALVE



SUGGESTED CONTROL ARRANGEMENTS FOR HOT WATER HEATING SYSTEMS

NO DOMESTIC HOT WATER SUPPLY WITH DOMESTIC HOT WATER SUPPLY

Hand Fired

OVERRIJN
CONTROL

l .

2.

J.

Check damper, draft danrper and circulator control led by
I nermoSlat.
High boi ler _water temperature carrses H;Eh Limir Control
ro ciose dr-al l  Llamper and open cl.e.k damper.
Lxcess)ve Dorler rvater temperature causes ( lver-run COn_
trol to start circuiator even though Thermostat is satisf ied.

LINE

lstor(ER
TIMER

THERMOSTAT

CIRCULATOR

L
2.

3.

Sroker and c i rculator  contro l l€d by Thermosrat .
11'gh Dor ler  water temperature causes High L;mir  Control  to
stop stoker,
Excessive boiler water temperature causes Over-run Control
lo starr^c i rcula lor  e\en rhough Thermosrat  is  sat is f ied.
Jrol {er  I  rmer operate\  stoker at  regular  intervals lo t )u intr i t l

Burner and circulator control led by ' Ihermostat.
H igh .bo i l e r  wa t f r  r empera l r r r e  ca r r . . .  H igh  L imr t  Co r r t t , l  r o
srop DUrner Dut not clrculator.

L
2.

E--I-[  j
l. Burner and circulator controlled by Thermostat.
2. Should pi lot f lame be exringuished. Burner cannot oD€rate

unli l  pi lot has been rel ichted and pi lot s$irch re-sel.
3. High boiler lvater temperature causes H;gh Limit Control to

stop burner but not circulator.
4. Gas Valve can be opened manually in event of current failure.

Stoker Fired

Oil Fired

Gas Fired

Stoker Fire d

LOW LIMIT
CONTROL

HIGH LIMIT
CONTROL

LINE n
.AY LJ
iiEiuosrnr

STOKER
TIMER

OVERRUN
CONTROL

REVERSE
ACTING

CONTROL I

CIRCULATOR

l .
2.

3.

4.

5.

L INE n
t l

.AY LJ

i"."ilosrar
HIGH L IM IT
CONTROL

BURNER
RELAY

REVERSE
ACTING

CONTROL *

IGNITION EURNER CIRCULATOR
l .
2.

J ,

4.

LIN E

TRANSFORMER

T-t
t l

.^Y LJ

rre"iosrot

t .
2.

3 .

4.
5 .

6.

*For Tankless Heaters only
Reproduced by courte6y 01 the lnsrltute ot Bolter @d Rodioror Mdufocture.s.

Stoker and circulator controlled by Thermostat.
High boiler water temperature causes High Linit Control to
stop stoker.
Excessive boiler water temperattrr€ causes Over-run Control
to start circulator even though Thermostat is satisfied.
Stoker Timer operates stoker at regular intervals to maintain
lire.
l-ow Limit Control opelates stoker to maintain minjmum
boiler water tenrperature.

LOW LIMIT
CONTROL

t l
t , t

I

Burner and circulator controlled by Thermostat.
High_ boi ler water temperature causes High Limit Conrrol to
stop burncr bui not circulator.
Low Limit Control operates burner to maintain minimum
Dotl€r water temperature.
With tankless type.domestic water heater, the Reverse Acting
( onlrol prevents crr.ulalor opFration when boi ler water tem_
Derature is too low.

Gas Fired

REVERSE
ACTING

CONTROL I

CIRCULATOR

Burner and cjrculator controlled by Thermostat.
Should pi lot  f lame be exl inguished, Burner carnot  oDerate
unl i l  p i lo l  has been rel ighted and pi lot  swi tc l r  re sct .
l r rgh_Do' ter  waler  remperature causes High Limi t  contro l  to
stop burner but  not  c i rculator .
Gas Valve can be opened manual ly  in e\ent  of  current  fa i lure.
LOW Lrmlt  (ontro l  operates burner to majntain minimum
Doller water temperature.
\ \ i th tankle<s type.domesl ic  water hearer.  the Reverse .Act insr  onrrot  prevents c,rcutator  operal lon rv l ren boi ler  water tem:perature is  too low.

Oil Fired

swtTcH coNTRoL i--r--r-,
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strrp carPeting.
**This dimension applies to Crane No. L92%,,/a ir.. radiator union elbow and also to Crane No.

L74%, % ii. radiator valve.
I

l

LATH &
PIASTER

PLASIER C E M E N T
B L O C K

O U T S I D E

REFLECTING B O A R O
Dl I IENSIONS AND SPECIFICATIONS

CRANE Radiant Bascboard Panels are fumished
io sections 2 ft ,  long, and I f t .  loog ooly, and
are assembled in any desircd length by meaos of
push oipples aod t ie bolts. Sections are shipped
from factory unassembled, and a special tool is
avai lable for drawing up the assembly on the job,

Instructions are fumished w.ith this tool. Special
eod coclosures are fumished to cooceal the pipiog

con[ectioos at each end of a Pancl. These en-
closurcs are bolted dircct ly to the ends of the

units aod bavc removable doors which provide

access to the vent valve, union elbow aod supply
valve.

INSTALLATION DETAILS

CRANE Radiant Baseboard Panels arc instal led

against the wall ,  f lush agaiost the plaster, at tbe

floor l ioe -- io place of the regular wood basc

molding.

Tbe Panels may also be fastened to the studding

in the bathroom or io otber rooms, and lath and

plaster or t i l iagbrought down to the Panels, This
m a k e s  a  s e m i - r e c e s s e d  i n s t a l l a t i o n .  T h i s
method of appl icat ion may be used to good ad-

vancagc in providing heat while construction is

ro Pro8rcss.

Vhere a cemenr block wall  is encouotered wirb
tbe plaste! direct ly on the blocks, a board should
be fasteoed to the blocks before plaster is ap-
pl ied. The Panels may then bc fastened to the
board. Plaster wi l l  theq be brought down to the
board aod flush with rhe board, thus making a
f irr ished irrstal lat ion.

AIR SEAL

In al l  cases, arl  air seal should be ptovided to

preveot dirt  streaks due to leakage in back of the

Panel. As is showo in Figures 4, 6 and 7, this

seal may be either of non-asphalt base bui lding

paper or of a foi l  type iosulat ion, I t  is placed in

back oI the Paoel for i ts ful l  height, lapped over

rhetop f lange and held in place bya molding. The

paper or foi l  seal should be instal led before the

hangers are instal led,

The str ip should be cnt 8-3/4 io. longer thao the

length of the Panel assembly to ioclude the en-

closures. For the Radiant aod Radiaot Convector

Panels, the air seal str ip is lO-3/8 in. wide, How-

ever, i f  wal l- to-wall  carpeting is used with the

Convector Panels, the str ip should be cut 10-7,/8

in. wide, The air seal is held in place along the

wall  by the wall  brackets as described below.

See Fie. 4.

RIFLECTIN6

TABL E IO.ROUGHING-IN DIMENSION9INCH E5

TYPE OF PANEL B c D t . F r r

'rRn Panel 9-7 /8 t - / / 6 I 2 6-r/8 2'3/ 16
nRct Panal 9-7 /8* r ' / / 6 I 2 r 6-L/8 2-1 /16

l n . d with wood base for wall  to wall
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I

Fig. l: roolor c.se'r.bliry Rdd;crt Bosebodrd

ROUGHI NGIN PIPING

Rougb in supply aod return r isers according to
dimensions shown in Table 10. Al low approxi-
mately l /4 io. on the diameter of dri l led holes,
to permit expaosion of piping and panels.

ASSEi lBLY OF SECTIONS

Prepatatioo for assembly of sectioos begios by l ining
up the necessary number of sectioos that wil l give
cbe desired length. Vipe the push nipples and nipple.
ports free from dirt, Apply a light film of graphite
paste to the nipples and seat them squarely in the
pons of ooe section, usiog a wood blockaodhammcr.
Fit rhe other section to the oipples aod seat again,
making sure lhe two ends of the sections are parallel
and apptoximately 1/4 in. aparc,

AssembLing Panels, Wheo assembling Panels, Figures
1 arrd 2, it is necessary to pull up a l itt le on each
oipple, keeping the faces parallel by moving the rool
from side to side and gripping the flanges adiacenr to
each hub. APPLYING THE JAWS OF THE TOOL TO
THE CENTER OF THE RECESS IS LIKELY TO
RESULT IN CRACKING OF THE FLANGES,

Bolting. The Panel Sections are then bolted cogether
with 5/16 in. t ie bolts. See Figure l.

I n s tal lin g F i a tin ts. ln st^ll tailpiecc s f or supply valve

Fig, 2: Assenbling Rod;dnr Eoseboord Porerr.

Fig. 3: lnstdrt;rg tie bolt betseen pda.l..

aod return elbovl, 3/4 io. plug in uppcr tapping of
. supply end ar.d 3/4 in. x L/8 in. bushing and air vent

valve in upper tapping of returo end.
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INSTALLING RADIATOR CLIPS
AND WALL BRACK ETS

SEE TABLE "8" FOR THE NUMBER OF RADI ATOR
CLIPS AND VALL BRACKETSTO USE. The radiator
cl ipand wall  brackets should be approximately evenly

spaced along the length of the panel. Fasten the ra-
diator cl ips to panels with #10-24 x J/4 f lat head
machine screws, lock washer and nut. SEE FIGS. 5.
The length of the wall  brackets locates panels rhe
proper beight from f loor. Place wall  brackets oo f loor
against air seal str ip or same centers that radiator
cl ips are spaced; fasten to wall  with #4-L x l-7/8
Molly Screw Anchor furnished with bracket. I f  wal l
bracket is in l ine with a stud wood screws may be
used in place of Molly Screw Ancbor. I f  f loors are
uneven, the intermediate wall  brackets should be
adjusted' vert ical ly by placing shims under foot of

the wall  bracket. The top of wall  brackets must be
in l ine, so that eacb carry part of the load, To keep

wall  bracket snugagaiost the air seal at bottom, drive

a small  oai l  through hole in loot of wall  bracket.SEE
F IGS.  10  and  11 .

Fig. 5: fcrten;ng radictor .liPs to Ponets.

tig, 6t Alrer casenbled boceboo'd i' ;n Positiont sedtios

sttiP is loPPed over roP.

Fig, 7: A strip ol quotter rcund Dorditrg fcstetred on toP ot

baseboord covers tle seal.

TABL  E  B

LENGTH
O F

PANEL

NUMBER OF
RADI ATOR CLIPS

& \T'ALL BRACKETS

l  Section 1

2 to 3 Sections 2

4 to 6 Secrions J

7 to 9 Sections 4

10 to l2 Sectioos 5

lJ to 15 Sectioos 6

&-

t is. 4t
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Tighten Unions, After the Panel is placed on the
haogers, the next step is to t ighten rhe onions of the

supply and return f i t t ings.

INSTALLING END ENCLOSURES

' fo 
insgal l  rhe supply end or return end enclosure,

i nse r t  t he  t i e  bo l r  i n  t he  s l o t  o f  t he  Pane l  sec t i on .
f heo  s l i de  cbe  enc losu re  ove r  t he  bo l !  and  t i gh ten

tbe  nu t .  i Je  su re  t he  enc losu res  l i ne  up  w i rh  t he  t op

su r face  and  rhe  l owe r  f r on t  f ace  o f  che  Pane l .  The

bo t tom o f  r he  enc losu te  shou ld  l es t  on  l he  f l oo r .

INSTALLING ACCESS DOORS

I ns ta l l  r he  enc losu reaccess  doo rs  andva l ve  hand le .
' f he  

supp l y  va l ve  doo r  has  a  ra i i sed  s l o t t i ng  open iog

ro  accommoda te  t he  va l ve  ope ra t i ng  l eve r ,  The  han -

d le  i s  f as rened  to  t he  l eve r  l . : y  means  o f  a  sma l l  se t

sc rew  on  t he  boc tom.  The  re rum end  doo r  i s  a f l a t

p l a te .Thc  I ocac ion  o f  t he  a i r ven t  va l ve  i s  i nd i ca red

by  a  shee t  me ta l  d i sc  wh i ch  i s  i ns ta l l ed  uode r  t he

lowe t  sc rew .

FINISHING

is such that the bottom f lange of the 9 io. Radiant
Panels is 1/2 in. above rhe f loor. Any standard
moldiag, strch ^s ^ 1/2 in. by 3/4 in, shoe molding,
may be used !o cover rhis L/2 in. gap and to f ioish
the bottom of the unit.  Also, a similar shoe mold is
instal led at the top to cover rhe air seal and rhe re-
t a i n i ng  sc rew  recesses ,  as  shown  i n  F igu res  7  and
10.

Type RC Panels. The Radiant Convector panel
is huog on the same type hangers and i  n the
sane  manne r  as  ahe  Rad iao r  Pane l s  - -  acco rd ins  t o
the  d imens ions  shown  i n  F igu re  I  t .  An  a i r  open ing
o t  l - 5 /16  i o .  he igh t  i s  p rov ided  unde r  t he  pane l s
and a 3/4 in, x 3/4 in, cove mold is placed at the
base  o f  t he  wa l l  t o  concea l  t he  j o i nc  be tween  the
wall  and the f loor. No molding is instal led along
the f roo t  o f t he  pane l s  excep ta t  t he  end  enc losu res .
I n  somecases , i t  may  be  des i red to  use  wa l l - t o -wa l l
carpeting. This necessitates raising the haogers
1/2 in. and instal l ing a 1.7/8 tn. by l , /2 io, base
str ip under tbe units with a 1/2 in. quarter round in
front of the scip. This is shown in Fisure 11.

CORNER CONNECTIONS

Vhere  two  Rad ian t  Baseboa rd  Pane l s  a re  i ns ra l l ed
on adiacenr walls of a room and i t  is desired ro coo-
nect them in series arouod rhe corne!, standard No.
l ! 2 )2  rad ia to ruo ioo  e lbows  shou ld  be  used .  The
roughing in length froo the c,,al l  to rhe face of each
panel is J-)/  16' '  .

I f  one  un ioo  e lbow  i s  used  i n  t he  two  bo t t om ouc le t s ,
an  a i r  ven r  n rus t  be  used  i n  each  o f  r he  two  base -
boa rd  assemb l i es .

Fig. l0: rritolrot;on detoilr lot t'tpe R Rddionl
Bose6o6rd PoDers.

,.-,-d

is held in place byFig.  9:  corner (ove'  p,ore

wood sGrew itr tloo..

HANGI  NG THE PANEL

Set the panel assembly carefully
without disturbing the ait seal,
clips wil l be engaged by the
F I G S .  6 ,  1 0  a n d  1 1 ,

on the wall  blackers

so that al l  radiaaor
wall  brackets. SEE

' f ype  
R  P  ue l s .  The  hange r  l oca t i on
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Fig. ll: ,r5torlor;on detoils lo. ,yPe RC Rddionl

Bosebodrd conve(ror PcDers.

I f  ooe  un ion  e lbow  i s  used  i n  t he  two  cop  ou t l e t s ,

on l y  one  a i r  ven t  i s  r equ i red ,

If  two union elbows are used connecting both the top

and bottom oualets only one air vent is needed.

A cast iron coroer piece is avai lable to conceal the
piping and to provide a uniform appearaoce. See

SeeFigutes 12,13 and 14. ln thisrype of instal lat ion

the air seal str ip is carr ied around the cornerin back

of tbe cover plate.

The Corner Cooer Plate f i ts snugly against both

Panels and is screwed to the f loor with a wood

screw, Figure 9.

Finishing the Comer. The comer is f inished with

the same standard moldings as are used on the rest

of the Panels, making mitered joints at the corner.

I t  is necessary to f i t  the moldings over the cover
plate. Figure 13.

If  the location of the Paoels is such that a staodard

No, L92% union elbow cannot be used at the corner,

the piping may ,be coocealed by usiog Crane Vood
baseboards. Where a Radiant Panel does not com-
pletely cover a wall  the ends cao be f inished by
butt iog Crane Sood baseboard against the end en-

closures of the Panels. See Figures 14 and 15.

Fig .  l2 :  corner  ins to l ld t ion  ehowins  an  rea l ins  s t t ip .

Fig. l3: I;n;srred .onet with dll noldins. in plc.e.

Fis. 14: otching wood bsseboord used around corner.
Note thct 5eolitrg strip is re(omnerded here, roo.

Fig. ' f5:  t  ot .h;rg wood lcseborrd petni ts  .ont inui tv o l

oppeordnce dll cround the rco''l.
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PIPING AND CONNECTIONS

Vherever possible, p. iping coooections to the Radiant
Ilaseboard Paoels should be made individually to each
unit from the distr ibut. ing maios. In many rooms lhis
wil l  be entirely feasible since one or, ar rhe most,
two walls wi l l  provide suff icienrwall  space for the
required heat input. ln such cases, the piping con-
oecl ions, uoioo elbows o! valves, wi l l  be concealed
inside the special end enclosures, and rhe l iseis
wil l  ruo direct ly down through rhe f loor.

In some rooms, the outside wall  may be intcrrupted
by doorways or f i replaces. The units rnay be piped
individual ly oo each side of the obstruction; or, in
a forced circulat ion sei ies inscal lat ion, the piping
may be run under the f loor betweeo the two units,
Provision for draioing this segmeor of piping must
be made. Io some cases, part icularly on second
floors, i t  may be desirable to conoecr lwo or mole
panels in series around comers or thlough part i-
r ions, These coiner connectioos may be made with
staodard radiacor union elbows or with copper tubing
aod solder type f i t t ings. I f  cubing . is used, i t  should
be at least )/4 in. in outside diameter. The piping
around the colners may be concealed by dre spec.ial
cas! iron corner piece or by Crane wood baseboard
made ro match the Radiant Baseboard Panels.

VENT VALVES

lo hot water systems, air vent valves must be pro-

v i ded  on  each  Pane l  assemb ly .  These  veo t  va l ves ,

No. 206 hand wheel operated, ale insral led io 3,/4
in. x l /8 io. bushings at the retum end of rhe Panel

and are concealed inside the special end enclosure.

Venting is accomplished by removing the access

door aod dischargiog air and wacer into a small  cup

or a rag. There are automatic vents which can be

used in l ieu of che No, 206, and which require no

a t t en t i on .

SHUT.OFF VALVES

Shut-offvalves for Radiant Baseboard Panels should

be  used  on l y  whe re  oecessa ry ,  I t  i s  f e l t  t ha t  i o
l iving rooms, dining rooms, bathrooms and other

tooms for daytime occupancy, shut-off valves are

unnecessary. For bedrooms and in certain other spe-

cial cases, shut-off valves may be desirable. These

valves are concealed inside the special end en-

closures, and extension handles are plovided for

operatinS the valves without removin8 the access

doors. The valves, Clane No, 174)i,  are furnished

ia only one size - l , /4 io, IPS.

ITODERNIZATION JOBS

Instal lat ions of Radiaot Baseboard Paoels in new

buildings should present no problems dif faent from

those encounteled in any radiator heatiog system.

Piping may be concealed in the walls in the oormal

manner, aod the Panels can be f inished by the car-
penter while he is instal l iog the remainder of the

base moldiog aod tr im.

However, oo modeloizaaioo iobs, the iostal lat ion of
Radiant Baseboard Panels on upper f loors may be
somewbat more dif f icult ,  In many cases, i t  may be

possible to cooceal r isers in closets, pantt ies or
othe! places where exposed piping is not objectioo-
ab le .  The  use  o f  se r i es  connec t i ons  De (ween  rwo  o r
more units wi l l  often fac. i l i tate piping. Copper rubing

may be used, size at leasr 3/4 in, O,D., for piping

around corners and io walls.

CONTROLS
The electr ical control system used with CRANE
Radiant Baseboard Panels is the same as tor any
other hot water or sleam heating system. They also,
of course, may be for any fuel ot merhod of f i r in6.
There are certaio precaurion s which should be taken,
however. In addit ioo ro rhe usual rules for locating
the room lhermostat, care should be taken to place
it so thar i t  is not exposed to direct radiat ion from
any of the Radiant Baseboard Paoels.

These are the three possible coonections to base-
boa rd  pane l  f r om an  ove rhead  ma in ,

5ketch "A"
A  No ,250  squa re  head  cock  can  be  i ns ta l l ed  i n
a plain end eoclosure aad vrench furoished for
cock. Cover plate wil l  have to be opened to op-
erate cock. Square head of cock should nor face
the cover plate.

Ske l ch  "B "

192% elbovs can be used at both ends of panel.

Common practice on auromalical ly f i red hot warer
sys tems  i s  t o  use  va l ves  on  bed room pane l s  on l y .

Skerch "C"
A two-inch deep channel can be cur io the f loor
aod a regular No. 174' l  valve used.

If  a one-pipe forced hot warer job is instal led io
a basementless house which has a concrete slab,
aod i t  is not desirable to use an overhead main,
lhe main can be placed io concrete slab.

al
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