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2Claims?(Cl?25?154) 
Thisinvention relatesto the instalation of ductsas 

employed,for example,in present dayresidentialheat 
ingsystems Suchasthosegeneraly knownin the home 
buidingindustry as“slab foor perimeter heatingsys 
tems”in which concreteencased,tubularductsareem 
ployedtoconductheatedairfromapointofdistribution 
toits places of use? 

In hotair heatingsystems oftheabove kind,towhich 
the presentinvention pertains,itisageneralpracticeto 
employductsmade offberorlightweightmetalsassup 
pyandreturn lines;these ducts beinglaidin trenches 
formedinthe earth beneath concrete slabswhich com 
prisethefoor of the areato be heated,The ductsare 
laid on grayel basesandare encasedin concrete,Nor 
malythe concreteis poured around the pipesin one 
pourand the foorslabis poured ater,however,itcan 
be done ina single pour?This method of1ayingthe 
ducts and of encasingthem,usualy results in the use 
of whatis consideredto beanexcessiveamountof con 
crete forthat particularaccomplishment? 
? has beenthe principalobject of thisinvention to 

provide anovelmethod ofand meansforthe encasing 
OfSuchair ductswith concrete,thatis practical,economi 
cal,easyto practice and provides foramaterialsaving 
of concrete, 
More specificalystated,thepresentinvention pertains 

tothemeansforandmethodofenclosingtheductswithin 
forms into which the duct encasing concrete is poured 
asan Operationthat may beseparateandapartfrom the 
foor slab formation,and by which use of forms,the 
necessary ordesired protection forthe ductswi1be ob 
tained by use of a substantialy lesseramount of con 
Crete? 
?isa further objectof the presentinventionto pro 

Vide what may be designatedas“wraparound forms.” 
which maybeappliedonthejob forenclosingtheducts 
to receive the concrete and which may be easiyand 
economicaly placedaboutthe ductand securedin con 
cretereceiving position;such forms being usedin con 
junction with spreaders or spacers of novelform which 
are applied about the ducts and wherebythe thickness 
of the wal ofencasing concreteis defnitelyestablished? 

Additionaladvantages which resultfrom mynewand 
improved meansand method ofenclosingthe ductsare 
thatit providesanimproved means of holdingductsin 
place when concreteis pouredand prevents foating of 
the duct,Also,itpreventscontamination oftheconcrete 
bydirtandsand.… - · 

Yetanother-object oftheinvention residesin these 
quence of stepsfolowingin the practising of the novel 
methodofformingtheencasingconcreteshelsaboutthe 
ducts, - - - 

Further objects and advantages of the presentinven 
tion reside in the various elements employed,for the 
formation of the concrete formsand in the method of 
theirapplication to the ducts and in their mode of use? 

In accomplishing the above mentioned and other ob 
jects of the invention,I have provided the improved 
detais of construction,the preferredformsof whichare 
iiustratedin the accompanyingdrawings wherein: 
FIG.1 is a vertical cross-section of a portion of a 

residentialfoor showing an airduct that has been en 
casedin concreteinaccordance with theteachings ofthe 
presentinvention? 

FIG.2isaperspectiveView ofa ductWith Wraparound 
form applied thereto? 
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2 
FIGS.3,4and5 are cross-sectionalviewsiustrating 

progressive stepsin the assembly of partsto form the 
Wrap around form,the securing of the form,and the 
fling ofthe form with concrete? 
FIG,6is aperspective view of a modification ofthe 

duct construction using an insulating material applied? 
abouttheductand heldbythe spacers, 
FIG.7isa cross-sectionalviewshowinganothermodi 

fication ofthe ductemployinginsulating blocks? 
Referring moreindetailtothe drawings. 
Preparatory to the laying of the present ductin a 

residential buildingoperation,the earth foor Surface is 
prepared,andatrenchisformedthereintoreceiveitand 
its encasingmaterial,Afterthetrench has been formed 
to a required depth and length,a gravel base is laid 
therein and broughtto a predetermined level,These 
preparatorysteps have beenilustratedin FIG,3where 
in the earth base orfooris designatedat10,the trench 
as formed therein toreceive the ductis designated by 
reference character L1 and the gravel base as applied 
in the trenchis designated by referencenumeral12? 

Afterthegravelbase hasbeenproperyprepared,large, 
fexible,ight weight sheets 13 of material,efective as 
moisture barriers,are laidacrossthe trenchand pressed 
downWardy thereinto against the gravel bed?These 
sheetsareappliedtothe fullength ofthe ductwith their 
opposite edge portions oyerlapping the earth shoulders 
alongoppositeedges ofthetrenchtoasubstantialextent, 
as beeniustratedin FIG?3?Thesemoisture resisting 
sheets ?3 may be of anysuitable material such as,for 
example,impregnated paper, 
Afterthe barriersheets13 have beenthus positioned 

in andacross thetrench,tie wires15 of a predetermined 
length and laidtransverse of and across the trench at 
predeterminedinteryalstherealong,ataspacing ofabout 
from twotothreefeetandthese wiresare presseddown 
againstthebarriersheetwiththeiroppositeendsextended 
tooppositesides ofthetrench?Then,the presentform 
definingstrips or plys 16 of sheet materialare laidin 
their normal troughed form,1engthwise in the trench, 
over the moisture barrier sheets,13 andacross the tie 
wires15?Theplys16,asthusplacedforma continuous, 
open trough for the reception therein of the duct, 
equipped with spacersas presently wilbe explained. 
?The strps ?6arepreferablysingle plys offir,hemlock 
or otherwood cutto a uniform thickness offrom one 
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tenth to one-fifth ofaninch,Preferably,theyaremade 
ineightfootlengthsforeasy handingandin widthsthat 
wil bestsuitthe sizes of ducts with which theyareto 
be used?The methodof cuttingthe plys,thatis,byuse 
ofarotarylathe,causesthemto haveanaturaltendency 
toassumeacyindricalortroughedformwhichfacitates 
theirusein theintended manner?Thistrough may be 
made ofothersuitablematerial,suchasfber board, 
Withthetrenchsoformed,thegravelbedappliedthere 

to,andthe moisture barriersheets,tie wiresand form 
defining plys ?6 placedin position as above described, 
they assume a relationship correspondingto their show 
ingin FIG.3whereinitwibenotedthatthethinwood 
plys16provide an opentrough of substantialysemi-cyl 
indrical form,and of suficient Width that the duct,as 
preparedforits particular use,can beeasiy1aidtherein, 
The ducts18usedinthe presentinstancemaybe made 

in various diameters,rangingfromtwoinchestotwenty 
fourinches,andthey may bein various lengths,They 
are generaly made of prepared fber,but may be of 
light Weightmetalsheets, 
To prepare a duct18 for usein accordance with the 

Ipresentinvention,spreaders or spacers 20 are applied 
circumferentialy thereabout at predetermined intervals 
therealong,Each Spacer orspreader comprisesanelon 
gated,uniform spiral wire coil?The coisareabouttwo 
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inches in diameter and of such length that when ap 
pliedabouta ductitextendsapproximately three-fourths 
of the distance aroundit?These wire coilspreaders 20 
are drawn across the bottom and upwardy along the 
opposite sides of the duct,andeachis Securedin place 
byjoiningthe oppositeends ofthe wires from whichit 
is formed,across the top of the duct;such joining of 
wires beingasindicatedat22,Afterthe duct has been 
thusequipped with spreaders29,itis aidin thetrench 
withinthetroughedformasprovided bythe wood plys 
16,ashasbeeniustratedin FIG.4? 
Awooden plank25isthen setonedge,1engthwise of 

andupon thetop ofthe duct,Then,opposite ends ofthe 
tie wires15are broughttogetherasat26,acrossthe top 
edge oftheplank25afterthewireshavebeendrawnso 
tautastocausethe form defningplywood sheets 6to 
beformedcylindricalyaboutthe ductandtightiyagainst 
the spreaders20to aboutthree-fourthsitscircumference, 
1eavingthearcacross thetop of the ductopen,andthus 
providingan openingforthe fling of the Space between 
ductand form with concrete?The plank25causes the 
wiresto leadinan upwardy direction and not directy 
acrossthe top of the ductso asto close orreduce the 
size ofthe openingbetweenthe ductandthe Spacedform? 
Alsothe plankprovidesa convenientmeansforattaching 
guy wiresandthe liketo hold the ductin positionin the 
trench? 
With the form defningplysthussecured,the ends of 

the moisture barrier strips are laid in overlapped rela 
tionship across the top edge of the plank 25,and the 
trenchisfied with gravelalong opposite sides and bot 
tom ofthe duct,asshownat28in FIG.5?The gravel 
bed30isalsoformed on the ground surface up to the 
1evelofthe bottom ofthefoorslabthatWilsubsequently 
be laid overthe duct,Afterthe gravel has thus been 
filedin,the edge portions of themoisture barrier Sheet 
arefolded backto opposite sides ofthe duct,and con 
creteisfledinthespace betweenthe form defining plys 
16andtheduct,asestablished bytheinterposedcoils or 
spreaders20,Afterthis concrete sets,the plank25is 
removed,thewires bent downagainst the duct,and the 
foor slabis1aid to the desired thickness on the gravel 
bed 30,thus completingthe enclosing of the duct in 
COnCTete? 

In FIG.6,I have iustrated a modification wherein 
the duct18is wrapped witha heatinsulatingblanket of 
padding40 whichis heldin place bythe application of 
the spreader orspacercois20thereabout?Thisisthen 
enclosed byainsulatingsheet ofmaterial41Secured by 
tie wires42?The1ayingofthis ductinthetrenchison 
thesamemanneras previously explained. 

In FIG,7,Ishowstianothermodification of con 
struction wherein the duct18islaidadjacent a footing 
45and foundation 46?In this disposition of the duct, 
itisfrstpreparedwith the wire coilspacers20as previ 
ously explained,and about these heatinsulating barrier 
strips48arearrangedlengthwisetoprovideaninsulating 
shell;thesestrips beingdrawnintoplace aboutthe duct 
and secured by the tie wires 15applied thereaboutas 
previously explained??tis desirable also that Suitable 
insulatingandmoisture barrierstrips49 be placedalong 
the foundation andfootingasshown?Graveland con 
creteareappliedinthe piacing of this ductin the man 
neraspreviously explained? 
By folowing the mode of construction as described 
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in the foregoing,the ductis efectivey insulated and 
protectively enciosedin concrete but by use of a mate 
ria11esseramount than by methods currenty beingfol 
Iowed,Therefore,at lesser eXpense but without any 
1essening of efectiveneSS? 
Where Iclaimis: 
1.The method of instalinga duct of the character 

describedcomprisingprovidingan earth trench ofgreater 
width than the ductand of a depthapproximately equal 
to the diameter of the duct,placinga gravel bedin the 
bottom of the trench,assemblinga duct and a Spaced 
wrapperaboutthe ductincludingapplyingand Securing 
spacers about the ductat spaced intervals therealong, 
applyingafexibleform defningsheetwrapperaboutthe 
ductand spacersin Suchmannerastoleave an opening 
oniyalongthe top of the ductinto the space provided 
between the ductand wrapper,applying Securing ties 
aboutthe duct and wrapper,placingthe duct as thus 
equippedwith wrapperinthetrench on Saidgravel bed, 
fingthetrench atthe outside ofthe duct wrapper with 
graveland layinga gravel bed on the earth along op 
?ositesides ofthetrench,flingthe Space between duct 
and wrapperasestablished bysaid Spacers,with concrete 
and finaiy forminga concrete slab over the duct and 
trenchintegralwith the concrete thatfills the Space be 
tween ductand Wrapper. 
2.Themethod ofinstalinga ductofthecharacter de 

scribed comprising providingan earth trench of greater 
width than the ductand ofa depthatleastequaltothe 
diameter of the duct,placinga water-pervious material 
bedinthe bottom ofthe trench,efectingthe disposition 
ofanassembledductandspaced wrapperaboutthe duct 
within the trench upon the bed,includingthe steps of 
applyingand Securingspacersabout the ductat Spaced 
intervals therealong,applying a flexible form defining 
sheetwrapperaboutthe spacersand ductinsuchaman 
nerastoleaveanopeningonlyalongthe top ofthe duct 
intothespace provided between the ductand wrapper, 
applyingsecuringtiesaboutthewrapperforretainingthe 
wrapperagainst said spacers,filingthe trench outside 
ofsaidwrapper with a water-pervious material soasto 
1eave accesstosaid openingand1ayinga bed of water 
pervious materialon the earthalong opposite sides of 
the trench,introducing concrete through said opening 
soasto flthespace between Said ductand Wrapperas 
established by said spacers with concrete,and forming 
a concrete slab overthe ductandtrench andin contact 
with the concrete thatfls the space between said duct 
and Wrapper, 
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