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2 Clains. 
1 

This invention relates to a radiant heating 
system and to the method or the process of mak 
ing lateral flow line connections with supply and 
return flow lines. A primary object of the inven 
tion is to provide a mechanical cornbination of 
supply and return flow lines from and to which 
are connected oops of laterally extending lines, 
connected to those supply and return flow lines 
in a manner permitting the lateral lines to be 
imbedded in the plaster of a ceiling or panels and 
the like; permitting the lateral loop ends to paSS 
under one of the flow lines without increasing 
the normal thickness of the plaster or causing a 
bend in that passing portion; and more impor 
tantly permitting the positioning of the Supply 
and return flow lines entirely above the plaster 
to prevent any appreciable direct conduction of 
heat primarily from the supply line to the plaster. 

In the system herein described, a fluid is cir 
culated through a supply line from a heat Source 
and returned back to that Source through a re 
turn flow line. A plurality of loops, preferably 
of such material as copper, extend laterally from 
these two flow pipes which are normally posi 
tioned centrally across the panel from which the 
heat is to be radiated. These loops have One end 
connected to the supply line and the other end 
to the return line. The connections between the 
loops in these lines are extremely important in 
the present invention in order, not only to per 
mit one end portion of a loop passing acroSS One 
flow line to the other without a downward bend, 
but also to have the axes of these loops so posi 
tioned that the supply and return lines are spaced 
entirely thereabove so as to locate those lines up 
out of the plaster. 
There may be as many as thirty or more lateral 

loops connected in parallel to the supply and re 
turn lines for one room. Heretofore it has been 
common practice to bury not only these lateral 
lines or loops in the plaster, but also to bury those 
supply and return lines. This resulted in a very 
marked drop in temperature of the fuid between 
the inlet end and the far end across a room in 
the supply line due to exchange of heat by con 
duction loss to the plaster. This resulted in 
serious temperature shading across the room in 
the lateral lines because the remote lines along 
the Supply line Were receiving cooler fluid than 
those at the near end of the supply line. Copper 
is a notoriously known good conductor and One 
of the primary objects of this invention is to. 
prevent, or at least remove, most of the possi 
bility of...that conduction loss of heat from the 
supply and return lines in order to prevent that 
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temperature shading across the panel of the radi 
ated loops. 
In the construction herein shown and described 

the Supply line as well as the return line is above 
the lower face of the ceiling lath and therefore 
is out of contact with the plaster therebelow. 
The Supply and return lines thus exposed above 
the plaster may be covered with suitable heat 
insulating material. The result is that there is 
practically no drop in the temperature of the 
fluid as it is flowed through the supply line re 
sulting in fiuid entering all of the lateral loops 
or lines at practically the same temperature. 

Furthermore, it has also been found necessary 
to make a fitting or croSS connection with these 
Supply and return flow lines which will have 
such a form that there will be no murmuring or 
rippling noises arising from flow of the Water in 
these supply lines as the water travels across 
these connections. Normally, cross connections 
With the Supply and flow return lines are made 
at frequent intervals therealong, such for ex 
ample, as spacings on the order of from six to 
nine inches apart. This means that there are 
a large number of cross connections required to 
install a complete radiant system. Therefore, 
it is necessary that these connections be mada 
not only exceedingly durable in respect to possi 
ble leakage, but that they be made in the most 
inexpensive manner as well as be made to per 
mit quick connections therewith at the ceiling 
level with the ends of the lateral pipes or tubes, 
these cross connections being sufficiently sub 
stantial to permit the insertion of the ends of the 
tube within the connections for soldering or 
brazing. Preferably the material used in the 
type of heating herein indicated consists of Cop 
per tubing. 
An important object of the invention is to pro 

vide supply and return flow tubes with multiple 
outlets over which cross tubes are secured in po 
sition in such manner that the cross tube diame 
ter is substantially tangential to the diameter 
of the flow tube and the flow tube is sufficiently 
offset or bulged about its opening into the cross 
tube to permit the cross tube to be saddled across 
the flow tube and yet maintain the relative posi 
tion thereof as indicated. A still further impor 
tant object of the invention is to provide a meth 
od for quickly and safely forming the bulged 
zones in the flow tube and at the same time form 
ing elliptical or elongated openings through that 
bulged. Zone. 
These and many other objects and advantages 

will become apparent to those versed in the art. 
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in the following description of one particular 
form of the invention as illustrated in the ac 
companying drawing in which: 

Fig. 1 is a view or bottom plan of a length of a 
flow tube initially drilled at croSS connection 
spacings; 

Fig. 2, a view in central longitudinal Section 
through the flow tube with a bulge forming tool 
therewithin; 

Fig. 3, a view in transverse section on the line 
3-3 in Fig. 2; 

Fig. 4, a view in central longitudinal Section 
through a length of the flow tube with the tool 
therewithin and bulged Zones formed; 

Fig. 5, a view in transverse Section on the line 
5-5 in Fig. 4; 

Fig. 6, a view in bottom plan view of the flow 
tube with the bulge formed and a croSS tube con 
nector across one bulge; 

Fig. 7, a view in transverse Section on the line 
7-7 in Fig. 6; 

Fig. 8, a detail in perspective of the tool ex 
panding member; 

Fig. 9, a view in perspective of the end por 
tion of the Outer shell of the tool; 

Fig. 10 is a detail in section of a fragmentary 
portion of a ceiling construction to which the 
invention is applied; 

Fig. 11, a section on the line - in Fig. 10; 
and 

Fig. 12, a view from the under Side of a frag 
mentary portion of the ceiling with a portion of 
plaster removed. 

Referring to the drawing in which like char 
acters of reference indicate like parts, a flow tube 
0 made of copper is drilled at the desired cross 

connection locations to form the circular holes 
therein. It is understood of course, that the 

length of the tube 0 may be made to be that 
which can be conveniently handled. For ex 
ample, a length of six feet may be employed 
without difficulty in the forming of the cross 
Connections. 

I provide a tool which has a tubular shell or 
sleeve 2 with an external diameter sufficiently 
less than the internal diameter of the tube 0 
to permit the sleeve 2 to be inserted Within the 
tube 0 with a free, sliding fit. Toward one end 
of the shell 2, Fig. 9, a window 3 is cut across 
the shell 2 down to about the diametrical plane. 

... Within the shell f2 is inserted a cam or wedge 
member 4. This member 4 has a cylindrical 
head 5 of a diameter to produce a sliding fit 
between it and the inside of the shell 2. From 
this head fs, the member 4-slopes by a flat face 
6 gradually downwardly to terminate substan 

tially within the diametrical plane of the head 
5. The under side of the member f4 is curved 

to conform with the inside curvature of the shell 
2. A block substantially semi-cylindrical in 
shape, Fig. 8, is provided to have a length slightly 
less than the length of the window 3 so that the 
block may be slidingly entered between the 
ends of that window across the shell 2 to have 
the under face of the block f l rest by its outer 
end portions across the shell wall portions de 
fining the longitudinal ends of the Window 3. 
When the block f is thus positioned its curved 
Surface is of the same curvature as that of the 
outer face of the shell 2. A keeper 8, Fig. 8, 
generally in the shape of a hairpin, has its outer 
looped end f 9 preferably secured to the outer end 
of the shell 2 in any suitable manner such as 
by brazing, to have the keeper 8 extend within 
the shell f2 and enter by its two prongs loosely 
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4. 
within spaced apart holes 20 and 2 drilled lon 
gitudinally through the block near its base. 
To facilitate the mounting of the keeper 8 and 
to have its prong normally parallel With the axis 
of the shell 2, the keeper is provided with bends 
22 and 23 adjacent the outer looped end so 
that the end 9 may be curved around upwardly 
against the outer end of the shell 2. Prefer 
ably for locating purposes the top side of the 
black f is provided with a bore 24 equal in diam 
eter to or slightly leSS than the diameter of the 
holes f. 
The shell 2 with the block mounted thereon. 

as above indicated is inserted into the tube 0, 
and as indicated in Fig. 2, the bore 24 of the 
block 7 is centered under a tube hole , a left 
hand hole in the present showing. Then the 
cam member or bar í 4 is entered in the shell 
;2 to have its thinner end carried under the 
block 17. Pressure is applied to the bar head í5 
by any Suitable means such as through a rod 
25, Fig. 4, operated by a hydraulic cylinder (not 
shown) and the bar 4 is forced longitudinally 
along within the shell 2 (the shell 2 remaining 
Stationary relative to the tube 0) whereby the 
block is forced laterally against the limited 
area of the tube 6 which is exposed over the 
block A. As indicated in Fig. 4, in reference to 
the right hand hole , the block will stretch 
the wall of the tube to form the bulge 26. 
Upon stretching the tube wall to form this ex 
tended bulge 26 the hole assumes the generally 
elliptical shape as indicated in Fig. 6 which is 
the final desired shape of this hole . This op 
eration of forming a bulge 26 about each hole 
and the production of the elliptical shape of the 
hole is repeated at the position of each hole 
along the tube 9. A cross tube 2 of much 
Sinaller diarineter than that of the flow tube 0 is 
cut a Way on one side by any suitable means such 
aS by a circular milling cutter to a Sufficient 
depth to permit the connector tube 27 to fit 
2.croSS the bulge 2 and have the margin of the 
opening in it fit around the margin of the hole 

é, Fig. 7. The depth of the cut into the con 
nector tube 2 is made to be such that the under 
Side of the connector tube 27, Fig. 7, is tangential 
to the Outer side of the flow tube O between 
bulges 26. The connector 27 is brazed in posi 
tion across the hole to fix it and to seal the 
joint therearound against leakage, a fillet 28 be 
ing preferably run around the joint to reinforce 
the connection. - 
The connector tube 2 is initially provided with 

Spaced apart prick punchings 29 and 30 to form 
the rounded projections 3 and 32 within the bore 
of the tube. These projections 3 and 32 serve 
as limiting stops against which the end of the 
lateral radiating tube 33 may be abutted when 
that end is inserted within the connector tube 27. 
These ends are Sweated to the connector tubes 
2 for leak-proof connections. 

In the process of forming the bulges 26 it is 
to be noted that the tube wall is stretched pri 
marily laterally to leave rather short fillets 34 
and 35 across the tube C. The pockets 36, Fig. 4, 
formed inside of the tube 0 inside of each of the 
bulges 26 are normally on the under side of the 
tube When the installation is made. These 
pockets 36 are sufficient to set up the desired re 
Sistance to flow longitudinally of the tube to to 
induce lateral flow through the connector tube 
27, and yet the shape is such that no sound is 
evident in the installation. It is understood of 
course, that in the radiating heat installation 
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Water is circulating throughout the various pipes 
or tubes to maintain the fluid thereWithin at the 
required temperature. 
Now referring to FigS. 10-12, the Supply and 

return flow lines 40 and 4 respectively each 
constituting lengths of the tubing () above de 
scriped with the connector tubes 27 mounted 
thereon, are placed along the sides of the lower 
portion of a joist 42. In the form herein shown, 
the plaster backing is shown to be the now cus 
tomarily employed plaster board 43. At the joist 
42 along Which the lines 40 and A? are positioned, 
Fig. 10, a spacing strip or as herein shown, a plu 
rality of spacing blocks 44 are secured to both 
sides of the joist 42, the thicknesses of these 
blocks 44 being close to but slightly larger than 
the diameter of the lines 40 and 4. Then acroSS 
these blocks 44 are fixed, one on each side of the 
joist 42, the plaster board nailing or Securing 
strips 45 and 46. This plaster board 43 is Se 
cured to the under sides of the strips 45 and 46 
to terminate at their inner opposing edges to 
permit insertion of these lines 40 and 4 along the 
sides of the joist 42 and Within the strips 45 and 
46. Then the tubing 33 has one end Secured in 
a connector tube 27 on the line 4 for example, 
Fig. 12, and is carried out across the ceiling and 
looped around to come back by its other end A 
to croSS under the line 4 and fit in the connector 
tube 27 on the flow line 40. This looped arrange 
ment of the tube 33 is carried directly against 
the plaster board 43 and Secured in position by 
any suitable manner Such as by staples 48, this 
Securing means likewise retaining the lines 49 
and 4 in their positions along the joist 42. 
A Six inch Wide Strip of metal Screen 50 or 

plaster lath having openings therethrough lim 
ited in size to allow only sufficient piaster to flow 
therethrough to clinch on the top side, is placed 
over the pipes 40 and 4 and tacked along its 
edges to the strips 45 and 46, Figs. 10 and 12. 
Then, When the plaster 49 is applied, the screen 
59, being spaced from the board 43 by the under 
Sides of the tubes 27, the plaster 49 will be with 
held entirely from contact With the pipes 40 and 
4, while the tubes 33 will be embedded in the 
plaster 49 On each side of the Screen 50. In this 
respect, reference is made to my prior Patent No. 
2,338,090, issued January 4, 1944. 
Thus it is to be seen that while the radiating 

tubes 33 are imbedded in the plaster 49, they pass 
under the flow lines 40 and & Without having to 
be bent thereunder in Order to reach the con 
nector tubes on the other line. Also by reason 
of the lines 40 and 4 further being spaced 
through the connector tubes 27 as above indi 
cated these lines 40 and 4 are removed from the 
plaster 49 so that conduction loss from those 
tubes is negligible. The space between the strips 
45 and 46 may be filled in with Suitable insulating 
material over the lines 40 and 4, or they may be 
left open as indicated in the drawing. 
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While I have herein shown and described my 
invention in the one particular form, it is obvious 
that many structural variations may be employed 
without departing from the sprit of the invention 
and I therefore do not desire to be limited to that 
precise form beyond the limitations Which may 
be imposed by the following claims. 

I c.ain: 
1. A tube cross connection comprising a tube 

With an outwardly localized bulged Zone of the 
tube Wall; Said Zone having a hole therethrough 
elongated transversely of the tube and generally 
elliptical in contour; and a connector tube of 
less diameter than that of Said first tube and 
having an arcuate opening along one side, the 
chordal length of which opening is Substantially 
equal to the major length of Said Zone hole, Said 
connector tube being positioned transversely 
across said first tube to have its opening co 
incide with said hole; and means Securing the 
two tubes one to the other; the Said connector 
tube being approximately tangentlai to Sald first 
tube. 

2. A tube croSS connection comprising a header 
tuge; a localized outwardly bulged integral Zone 
of the Wall of the tube having a Substantially 
elliptical hole therethrough and having its major 
axis transversely disposed across the Zone; Said 
Zone being exteriory convexly curved trans 
versely of the tube; a croSS tube having a Sub 
stantially elliptical hole therethrough With its 
major axis parallel to its longitudinal axis, the 
Over-all length of the CrOSS tube hole being ap 
proximately equal to that of Said header tube 
hole, said cross tube being positioned trans 
Versely acroSS Said Zone whereby the margins of 
both of said holes Substantially coincide; and a 
brazed connection between said two tubes 
around said holes forming a fluid tight joint 
between the tubes; said Zone having its outer 
Wall Spaced from the axis of the header tube 
to locate the axis of Said CrOSS tube that dis 
tance from said header tube axis Substantially 
equai to the radius of the external Surface of 
the header tube plus the radius of the external 
Surface of the cross tube. 
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