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(57) Abstract: A mounting plate for securing the heating pipe of a radiant heat system to the subfloor. The plate is a flat sheet with a
groove (16) in the upper surface and a plurality of legs (14) underneath. The plate is composed of a rigid and highly heat-conductive
material, preferably aluminum and aluminum alloys. The legs form large air gaps which can be left empty or filled with insulation
to raise the efficiency of the system. The groove runs from one edge of the plate to another. The bottom of the groove is preferably
semicircular, with a diameter the same as the outside diameter of the pipe (20) so that heat tranfer is maximized. The pipe is retained
in the groove by a ridge running the length of the groove or by forming the groove in an omega shape so that the pipe must be snapped
into the groove.
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Invention

The present inven

particularly,

to radiant heating systems

residential buildings.

The Prior Art

kB

=M PIPE MOUNTING PLAT.

~ion relates

BACKGROUND OF THE INVENTION

Radiant heating systems are alternatives to

conventione

radiators,
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supply pipe,

floor of

thermostat for regulse
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24 so that the upper surface 28 of the underlayment 24 is

uniformly warm, radiating heat uniformly throughout the room.

One shortcoming of this methods is that it i1s time-

consuming to install. The pipes 20 must be laid out by hand,

5 with the correct or desired spacing, and secured in place, a
time consuming and relatively exacting process. Then the

underlayment 24 must be poured, which takes time to set.

Another shortcoming is that the pipes 20 are in direct

contact with the subfloor 22, causing some heat to be

10 conducted away from the underlayment 24, essentially wasting

some heat energy. Finally, the underlayment 24 adds a

g

substantial amount of weight to the structure.

In the second method, shown in Fig. 3, wood planks 30 are

laid down on the subfloor 32, leaving gaps 34 in between.

15 Metal, typically aluminum, brackets 36 with an inverted

omega-shaped groove 40 are mounted to the planks 30 with the

groove 40 within the gap 34. The pipe 38 1s snapped into the

groove 40 to secure it in place. The flooring 42 is laid

| -

over

che planks 30. The omega-shaped groove 40 surrounds th

20 pipe 38 to conduct heat into the bracket to provide greater

area coverade and to at least partially uniformly disperse

the heat from the pilpes 38, similarly to the underlayment 24
of Fig. 2.

The main shortcoming of this method is that it is time-

25 consuming to install. The planks must be placed with the

correct gap, a tlme-consuming process. Then a large number

r‘
—

of brackets must be secured to the planks, also a time-

consuming process. Another shortcoming is that some heat is

directed away from the flooring and into the subfloor. The

30 brackets are mounted to the planks, which conduct some heat

from the brackets, and the planks are mounted to the

subfloor, again conducting heat from the planks and away from

the flooring.

U.S. Patent Nos. 5,292,065 and 5,579,996, issued to

35 Fiedrich, disclose a method of modularizing the construction
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saving much

two planks with a gap
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SUMMARY OF THE INVENTION

p—

An object of the present invention is to provide a

heating pipe mounting plate that is a more efficient heat

conductor.

- heat
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Another object 1s to provide a heating pipe mounting

plate that radiates heat relatively uniformly to the

flooring.

A Turther

plate that 1is
A further

plate that is
A further
plate that is

object 1s to provide a heating pipe mounting

simple to manufacture.

object 1s to provide a heating pipe mounting

light i1n weight.

object 1s to provide a heating pipe mounting

easy to 1nstall.

The present invention is mounting plate for securing the

p—

heating pipe of a radiant heat system to the subfloor. The

basic plate 1is a flat sheet with a groove in the upper

surface and a plurality of legs underneath. The preferred

leg 1s perpendicular to the upper surface and elongated

through the entire length of the plate. One advantage over

the prior art is that the large air gaps between the legs act

as an insulating air layer or can be filled with insulating

material, ralsing the efficiency of the svystem.

P

The groove runs from one edge of the plate to another.

The bottom of

p—

the groove 1s preferably semicircular, with a

diameter the same as the outside diameter of the pipe. The

goal 1s to have the groove wall make good mechanical contac:

{ |

with the pipe to maximum heat transfer from the pipe to the

gy
p—

plate. The depth of the groove is preferably the same as the

e

outside diameter of the pipe so that the pipe touches the

underside of the flooring to maximize heat transfer.

Optionally, a ridge running the length of the groove acts to

retain the pipe in the groove so that the pipe must be

snapped into

the groove. Alternatively, the bottom of the

groove 1s omega-shaped so that the pipe must be snapped into

the groove.

Optionally, the plate may include a groove cap that sits

on the plpe to completely surround the pipe with conductive

material 1n order to maximum heat transfer. Alternatively, a

heat-conductive potting material may be used to fill in the

4



10

15

20

25

30

WO 02/14747

p—

CA 02419486 2003-02-12
PCT/US01/25508

remainder of the space in the groove after the pipe is

installed.

The present i1nvention contemplates the use of special

plates having

example, 90° and 180° bends for looping the heating pipes at

g

groove paths that are not straight. For

obstacles, and other special shapes for complete solutions to

small spaces,

The plate

such as closets.

N

1s composed of a rigid and highly heat-

conductive material. Preferred materials include highly

heat-conductive metals, like aluminum, copper, and allovs

thereof, or a

p——

composite designed to efficiently conduct heat.

The most preferred materials are aluminum and aluminum alloys

1s relatively

for several reasons. Aluminum has a high heat conductivity,

inexpensive compared to other high heat

conductivity metals, is light in weight relative to 6ther

high heat conductivity metals, and is particularly amenable

to extrusion.

Other objects of the present invention will become

apparent in light of the following drawings and detailed

p—

description of the invention.

For a fuller understanding of the nature and object o:

the present invention, reference is made to the accompanving

BRIEF DESCRIPTION OF TH!

LA

DRAWINGS

F

I

drawings, wherein:

Fig. 1 1is

tl

a perspective view of the mounting plate of th

present invention;

Fig. 2 1s

a cutaway dilagram showing one method of the

prior art of installing radiant heat pipes;

Fig. 3 1is

F

the

1l

a cutaway diagram showing another method o:

prior art of installing radiant heat pipes;

Fig. 4 1s
Fig. 5 1is

installed.

Fig. 6 1s

Sl

a diagram of a basic radiant heating system;

an end view of the mounting plate of Fig. 1

a detailed end view of the groove;
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1}

Fi1ig. 7 1s an end view of an alternate configuration of

the groove;

H

F

Fig. 8 1s an end view of one embodiment of the end cap;

B

p—

a second embodiment of the end

Fig. 9 1s an end view o:

B

F

Fig. 10 top view of a half round end mounting plate;

Fig. 11

Q)
0.
QO

t]

Q)
0.
QO

top view of a quarter round end mounting

plate; and

!
)

Fig. 12 is a top view of an example special path plate

for a small enclosed space.

DETALLED DESCRIPTION

The present invention i1is a new mounting plate for

securing the heating pilpe of a radiant heat system to the

subfloor.

A typical radiant heating system 100 with which the

present invention is used is shown in Fig. 4. The system 100

includes a boiler 102 used to heat the water, a pump 104 for

pumping the water through the system 100, a manifold 106 for

distributing the water to the wvarious heating circuits, and

the heating pipe 108, which radiates the heat into a room.

—

All of the components are well-known in the industry. The

typical heating pipe 108 is a heat-conductive flexible

plastic. The pipe 108 is able to transfer the heat from the

water flowing through the pipe 108 to the outer surface of

n

the pipe 108 relatively efficiently. The inside diameter o:

the pipe 108 typically ranges from approximately 1/4 to 1/2

inch and the outside diameter typically ranges from 3/8 to

5/8 1nch, although smaller and larger pipes can be used.

The boiler 102, pump 104, and manifold 106 generally are

located in the basement of the building. The pipe 108 runs

from the manifold 106, to the room to be heated, and back to

p——

the boiler 102. There may be pipes different from the

heating pipe carrying the water to and from the room. For

example, 1t may be desirable to use an insulated pipe to
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carry the water from the manifold 106 to the room so tha:

(1

heat 1s not lost where it will not be productive.

The heating pipe 108 is laid out in a zigzag path to

gy
p—

cover all areas of the room. The distance between loops 110

- -
p—

of the path depends on the size of the pipe 108 and the water

temperature. For example, when using a pipe 108 having an

outside diameter of 5/8 inch, the distance between loops 110

p—

wlll be in the range of from six to twelve inches.

et

The basic plate 10 of the present invention is

essentially a flat sheet 12 with a plurality of legs 14 and a

linear groove 16. The upper surface 50 of the sheet 12 is

flat. The legs 14 extend downwardly away from the sheet 12

to provide support and to space the upper surface 50 from the

subfloor. The preferred leg 14 is a sheet generally

perpendicular to the upper surface 50 and that extends the

entire length of the plate 10. It is also contemplated that

the leg 14 may not be a continuous sheet, but mayv be broken

periodically along the length of the plate 10. It is also

contemplated that the legs 14 extend across the width of the

plate 10 and/or along diagonals, as well as or instead of

along the length.

The number of legs 14 will depend on several factors with

conflicting purposes. The area of the bottoms 52 of the legs

F

14 that contacts the subfloor 90 should be minimized in order

to minimize the amount of heat conducted to the subflootr 90

and away from the flooring 92. On the other hand, the

bottoms 52 need to be large enough to provide adequate

pme —
—

support to prevent the upper surface 50 of the plate 10 from

sagging. The area necessary depends upon the material of

which the plate 10 is composed and the thickness of the upper

sheet 12. The preferred materials, aluminum and aluminum

alloys, are relatively rigid and robust, so thin legs, like

those shown in the figures, are adequate.

—

The height of the legs 14 is dependent upon the size of

the heating pipe 96, which sits in the groove 16 below the
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upper surface 50 of the plate 10.
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The minimum height for the

legs 14 1s the depth of the groove 16 plus the thickness of

the plate 10 at the groove bottom 64.

One advantage that the present invention has over the

prior art 1s that the legs 14 form large air gaps 54 between

the lower surface of the plate sheet 12 and the subfloor 90.

The alr gaps 54 can be left empty as an insulating layer, as

1in the left side of Fig. 5. Alternatively, the gaps 54 can

be filled with insulating material 56, either during

p—

manufacture or during installation, as in the right side of

Fig. 5. This can dramatically decrease heat transfer from

the plate 10 to the subfloor 90,
the system.

ralsing the efficiency of

=t

The groove 16 runs from one edge 44 of the plate 10 to

another edge 44. In the basic plate 10, the groove 16 runs

between opposite edges 58 over the length of the plate 10.

P

As seen 1n Fig. 6, the upper portion of the groove 16, the

portion that is adjacent to the upper surface 50 of the platce

10, 1s composed of two parallel walls 62 perpendicular to the

upper surface 50. The bottom 64

preferably semicircular, with a diameter that is at least as

g

large as the outside diameter of

of the groove 16 is

the pipe that it is intended

Lo be used with. However, it must be small enough so that

the pipe maintains a good mechanical contact with the pipe to

maximize heat transfer from the pipe to the plate 10. The

semicircular bottom 64 contacts the pipe along approximately

one half of the circumference of

invention also contemplates that

the pipe. The present

the bottom circulari:y:may

n

extend over more than 180°, for example, the shape of Fig. 7.

The depth of the groove 16 is preferably the same as the

p—
pa—

outside diameter of the pipe so that the pipe does not extend

P
pu—y
bremd

above the plate upper surface 50,

but does contact the bottom

of the flooring in order to maximize heat transfer from the

plpe to the flooring. The groove depth may be greater than

the outside diameter of the pipe.

However, heat transfer
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from the pipe to the flooring is not maximized if the top o

the pipe i1s not in contact with the flooring.

Optilonally, there is a ridge 66 that runs the length of

the groove 16. The ridge 66 acts to retain the pipe in the

groove by narrowlng the width of the groove 16 slightly so

that the pipe must be snapped into the groove 16. The ridge

66 1s located on one of the parallel walls 62 in a position

Just above the semicircular groove bottom 66 such that it

holds the pipe against the bottom 64 of the groove 16.

Optionally, there is a second ridge on the other parallel

Alternatively, the groove 16 is omega-shaped, that ig,

ot

the groove opening 58 is narrower than the diameter 60 of the

i

clircular groove bottom, as in Fig. 7. This has the effect o:

needing to snap the pipe into the groove 16 and securing the

pipe in the groove 16. It also provides a slightly greater

area of contact with the pipe.

Optionally, and if the outside height of the groove 16 i:

less than the height of the legs 14, the groove 16 has a foo

68 that extends the external height of the groove 16 to the

same as the height of the legs 14. This allows the groove 16

to act as another leg for more secure footing. It also

provides a brace for the groove 16 so that the plate 10

cannot sag at the groove 16.

Optionally, the plate 10 may include a groove cap 18,

which may be comprised of a single part, as in Fig. 8, or two

g~

parts, as in Fig. 9. The top 72 of the single-part cap 70 is

(]

flat so that, when it i1s installed, the upper surface 50 of

the plate 10 shows a substantially continuous flat surface.

gy
il

The underside 74 of the single-part cap 70 1s semicircular,

with a diameter that is the same as the outsgside diameter of

the pipe. If the groove 16 includes one or two lips 62, the

lower edges 76 of the single-part cap 70 is beveled to

accommodate. The groove 16 must be deeper than when a

single-part cap 70 is not used; the extra depth being the

9
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height of the narrow center 78 of the single-part cap 70, so

that the cap top 72 will be contiguous with the upper surface
50.

The two-part cap 80 does not require that the groove 16

be deeper, as does the single-part cap 70. The two parts 82

- =

of the two-part cap 80 are mirror images of each other. The

top 84 of the part 82 is flat so that, when both parts 82 are

installed, the upper surface 50 of the plate 10 shows a

substantially continuous flat surface. The underside 86 of

the part 82 1s a quarter circle, with a radius that is the

same as the outside radius of the pipe. If the groove 16

F

includes one or two lips 62, the lower edge of the parts 82

are beveled to accommodate, as at 88.

When the cap 18 1s installed, it provides a greater heat

transfer from the pipe by completely surrounding the pipe

with high-heat transfer material, increasing the energy

-

efficiency of the heating system.

As an alternative to the groove cap 18, a heat-conductivwve

potting material can be used. After the pipe is installed i

the groove 16; the potting material is poured along the sides

F

of the pipe to fill in the groove 16. After the potting

g

material sets, it conducts heat from the top of the pipe to

the plate, providing greater efficiency in operation.

F

Various dimensions of the mounting plate 10 depend,

pr—

elther directly or indirectly, upon the dimensions of the

gr—

heating pipe 96. For example, the width of the groove 16

direct dependents on the heating pipe diameter. In order for

the heating pipe 96 to fit snugly, the inside width of the

groove 16 is the same as the outside diameter of the heating

plipe 96.

The height of the mounting plate 10 depends upon the size

fall below the
end of the legs 14 and the pipe 96 must sit below the upper

g

of the pipe 96 because the groove 16 cannot

P

surtface 50 of the plate. Thus the minimum height of the

plate 10 1s the sum of the outside diameter of the pipe 96

10



10

15

20

25

30

35

CA 02419486 2003-02-12
WO 02/14747 PCT/US01/25508

and the thickness of the plate 16 at the bottom of the groove
16.

The width of the plate 10 depends upon the size of the

heating pipe 96. Larger diameter pipes radiate more heat,

which can cover a larger area. So the loops of the pipe path

P

can be spaced farther apart. The width of the plate 10 is

approximately the same as but no greater than the distance

between loops of the pipe path, and may be legss. This is

—

assuming that the groove 16 bisects the length of the plate

10. However, the present invention contemplates that the

1]

fset from the center of the plate 10, so

groove 16 may be o:

that 1t 1s closer to one side of the plate 10 than the other.

"

One i1ssue about the width of the plate 10 concerns the

expansion and contraction of the plate 10 during heating and

cooling. The preferred materials will expand a small amount

as the plate 10 heats up. Thus, there should be space

between the plates 10 that they can expand into. The space

may be left empty or may be filled with a resilient material

that can conduct heat between the plates 10.

e

The thickness of the plate 10 depends on the material

with which the plate is composed. The stronger the material,

the thinner the plate 10 can be. For plategs 10 made from

extruded aluminum, the plate thickness will be on the order

of 1/16 i1inch.

The length of the plate 10 depends on the desired maximu

p—

welght of the plate 10 so that it can be carried to the work

pome

site. The device of Fiedrich is composed mostly of sheets of

wood between 1/2 and 3/4 inches thick, making the device

rather heavy 1n lengths greater than three or four feet.

When the mounting plate of the present invention is composed

of the preferred aluminum materials, it is much lighter than

=

the device of Fiedrich, and can be made is greater lengths

and widths. The longer the plates are, the fewer plates are

needed to be positioned and secured. It is contemplated that

the plates 10 will be made in a series of standard lengths,

11
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for example, in one-foot increments up to six feet. Any o:

the standard lengths can be cut shorter for particular

applications.

The present invention contemplates the use of special

}

plates having groove paths that are not straight. The groove

16 of all of these special shapes have the same cross-

p—

sectional structure as the groove 16 of the basic plate 10.

—

Two of the special shapes are end plates, the half round

end plate 46, shown in Fig. 10 and the quarter round end

plate 48, shown in Fig. 11. When the heating pipe reaches a

wall, the pipe is looped 180°. The diameter of the loop is

the same as the preferred distance between the parallel loops

g p—

of the pipe layout. The half round end plate 46 provides a

single complete solution to curving the pipe 180°. The

quarter round end plate 48 provides a more modular solution

by providing a 90° bend. Two guarter round end plates 48 can

be abutted to make a 180° end. Quarter round end plates 48

can be abutted to form other pathways, for example, a double

S shape to route around a support beam.

The present Invention contemplates that there may be

plates with other groove paths, for example, bends other than

20° and 180° and special paths for complete solutions to

small spaces, such as closets. An example of such a special

path ﬁlate 1s shown in Fig. 12.

The material of which the plate 10 is substantially

composed is rigid and highly heat-conductive. Preferred

materials include metals, like aluminum, copper, and alloys

F
B

thereof, or a composite designed to efficiently conduct heat.

Plate 1s preferably composed of aluminum and/or an aluminum

alloy for several reasons. First, aluminum has a high heat

conductivity. Heat from the heating pipe disperses

relatively quickly and uniformly. Second, aluminum is

relatively inexpensive compared to other high heat

conductivity metals, such as copper. Third, aluminum is

light 1n weight relative to other high heat conductivity

12
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metals. Fourth, aluminum i1s particularly amenable to

extrusion, the process by which the metal is forced through a

i

shaped opening. The only real concession to the use o:

extrusion is that the legs 14 are preferably parallel to the

groove 16, as Flig. 1. Unfortunately, some plates are not

amenable to extrusion, particularly the end plates 70, 80

with the quarter round or semicircular groove. These plates

are typically formed by casting or pressing.

griam

The mounting plates 10 of the present invention are

installed as part of the installation process for the radiant

heating system. The system can be installed in walls and

cellings as well as floors, in which case the installation

process 1s adapted appropriately. The plates 10 are laid out

on the subfloor 90 so that the grooves 16 trace the path to

be followed by the pipe 96, making sure that the grooves 16

are aligned. The plates 10 are permanently attached to the

subfloor 90 by screws, nails, or other means, as at 94. WwWith

the preferred plate dimensions, the typical nail gun used fo

building construction has enough power for a nail to

—

penetrate the mounting plate. If rolled insulation 56 is

being used, it is laid down with the plates 10. After the

plates are 1in place, the heating pipe 96 is pressed into the

grooves 16, after which the groove cap 70, 80 or potting, if

4

used, 1s installed. Finally, the flooring 92 is installed

over the mounting plates 10.

Thus 1t has been shown and described a mounting plate for

use with a radiant heating system which satisfies the objects

set forth above.

Since certain changes may be made in the present

disclosure without departing from the scope of the present

invention, it is intended that all matter described in the

foregoing specification and shown in the accompanying

drawings be interpreted as illustrative and not in a limiting

sense.

13
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What 1s claimed is:

1.

sald sys:

return pipe,

A plate adapted

and a flexible hea:

Cem comprising a boiler, a pump,

a supply pipe,

cing pipe haﬁing an ou

PCT/US01/25508

dliameter and a circumference, said plate comprising:

(a) a sheet having a substantially

lower surface,

sheet belng substantially composed of a high heat

a plurality of edges, and

conductivity material;

(b)

between

LwO OL

a thickness,

a

for use in a radiant heating system,
Cside
flat upper surface, a

sald

a groove 1n sald upper surface, sald groove extending

sald edges and being adapted to receive said

heating plpe and to provide secure mechanical contact with at

least approxima

heating

1is at least

and

(c)

a distance of

pipe, said groove having a bot:

a plurality of legs extending

the same as said hes

thickness at said groove bottom.

2 .

least semicircular with a dis

cely one half said circumference

ting pipe outside diame:

of said

at least said groove depth plus said sheet

com with a depth that

Cer;

from sailid lower surface

The plate of claim 1 wherein said groove bottom is at

sald heating pipe outside diameter.

3.

meter substantially the sa

e as

The plate of claim 1 wherein said groove has a depth

substantially the same as said heating pipe outside diameter.

4.

The plate of claim 1 wherein said groove includes a

ridge for retaining said pipe in said groove.

5.
shaped.
6 .

and pare

The plate of claim 1 wherein said groove is omega-

The plate of claim 1 wherein said legs &

7.

insulating me

The pls

1lel to saild groove.

sald legs.

te of claim 1 wherein said pls

terial adjacent to said pla

14

ce lower sur:

ted

re elonga

F
p—
b

te includes an

ace and
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8. The plate of claim 1 wherein said plate is

substantially composed of a material selected from the group

consisting of aluminum and aluminum alloys.

9. A plate adapted for use in a radiant heating system,

sald system comprising a boiler, a pump, a supply pipe, a

return plpe, and a flexible heating pipe having an outside

diameter and a cilrcumference, said plate comprising:

(a) a sheet having a substantially flat upper surface, a

lower surface, a plurality of edges, and a thickness, said

sheet belng substantially composed of a material selected

from the group consisting of aluminum and aluminum alloys;

(b) a groove in said upper surface, said groove extending

pr—
e

between two of said edges and being adapted to receive said

heating pipe and to provide secure mechanical contact with at

F

least approximately one half said circumference of said

heating pipe, said groove having a bottom that is at least

semlclrcular with a diameter substantially the same as said

heating pipe outside diameter, said groove having a depth

that 1s substantially the same as said heating pipe outside

diameter: and

(c¢) a plurality of legs extending from said lower surface

e

a distance of at least said groove depth plus said sheet

thickness at saild groove bottom, said legs being elongated

and parallel to said groove.

10. The plate of claim 9 wherein said groove includes a

ridge for retalining said pipe in said groove.
11. The plate of clalm 9 wherein said groove is omega-

shaped.

12. The plate of claim 9 wherein said plate includes an

insulating material adjacent to said plate lower surface and

sald legs.

13. A radiant heating system comprising:

(a) a boiler for heating water:

(b) heating pipe having an outside diameter and a

clircumference:

15
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a supply pipe supplying sald water from said boiler

to said heating pipe;

(d) a return pipe returning said water from said heating
plpe to said boiller;

(e) a pump for circulating said water through said
boiler, said supply pipe, said heating pipe, and said return
plpe;

(f) a plate for mounting said heating pipe to a surface:

(g) said plate having a substantially flat upper surface,

a lower surface,

a plurality of edges, and a thickness, said

sheet being substantially composed of a high heat

conduc

sald groove extending between two of

adap

ted

C1vity material;

(h)

sald plate having a groove in salid upper surface,

sald edges and being

to receive said heating pipe and to provide secure

mechanical contact with at least approximately one half said

clrcum

ference o:

y—
—

sald heating pipe, said groove having a

bottom with a depth that is at least the same as said heatin

pipe outside diameter;
(1)

sald lower surface a distance of

and

sald plate having a plurality of

legs extending from

p—

at least said groove depth

plus sald sheet thickness at said groove bottom.

groove bottom 1s at

subs

14

tantially the same as sald heating pipe
15.

. The radiant heating system of claim

13 wherein said

least semicircular with a diameter

outside diameter

13 wherein said

The radiant heating system of claim

groove has a depth substantially the same as said heating

plipe outside diameter.

16.

-~

heating system of

The radiant claim 13 whereilin said

groove 1lncludes a ridge for retaining said pipe in said

groove.

17. The radiant hea

F

ting system of

claim 13 wherein said

groove 1s omega-shaped.

18.

The radiant

heating system of claim 13 wherein said

legs are elongated and parallel to said groove.

16
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19. The radic

plate includes an insula:

CA 02419486 2003-

lower surface and said legs.

20 .

plate 1s substantially composed of a
the group consisting of aluminum and &

21. A re

(a)
(b)

a boiler for hea

heating pilpe having an ouw

The radiant heating system o:

diant heating system c

circumference:

(c)
to said heating pipe;

(d) a return pipe returning said water
pipe to said boiler;

(e) a pump for circuls
boiler, said supply pipe, said heating pipe,
plpe;

(f) a plate

(g) said plate having a sheet

upper surface,

thickness,

material selected

aluminu

(n)

sald groove extending be!

S C

nt heating system o:

ting material adjacent

02-12
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]

|

[

omprising:

c1ng water;

a supply plpe supplying sald water from said

from said

F
ahad

a lower sur:

1d sheet being subste

sald plate having a

- ¢claim 13 wherein said

to said plate
claim 13 wherein said

material selected from

luminum allovys.

cs1de diameter and a

boiler

heating

ting said water through said

and saild return

for mounting sailid heating pipe to a surface;

having a substantially flat

ace, a plurality of edges; and a

- a

ntially composed o:

m alloys;

from the group consisting of

P

aluminum and

groove 1n said upper surface,

cween two of said edges and being

adapted to receive said heating pipe and to provide secure

mechanical contact with at least approximately one half said

clrcumference of

gr

sald heating pipe,

bottom that i1s at least semicircular with a diameter

substantially the same as said heating pipe outside diame

sald groove having a depth tha

sald heating pipe outside diame:

(1)

said pla

ph—

e ;

e having a plurality of

. 1s substantially the same a

and

legs extending

sald groove having a

cer,

LS

Trom

sald lower surface a distance of at least said groove depth
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plus sald sheet thickness at said groove bottom, said legs

being elongated and parallel to saild groove.

22 . The radiant heating system of claim 21 wherein said

groove 1ncludes a ridge for retaining said pipe in said
groove.

23. The radiant heating system of claim 21 wherein said

groove 1s omega-shaped.

24 . The radiant heating system of claim 21 wherein said

plate 1ncludes an insulating material adjacent to said plate

g
ha—
—

lower surface and saild legs.

18
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