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The present invention relates to pipe fittings
and more particularly to a nhovel double-flow
fitting especially adapted for use in a circulating
main to supply temperature controlling fluid to
a heat exchanger or radiator and to receive fluid
from the radiator and return it to the main flow
in a heat transfer system such as a hot water
heating system. Each fitting may be used in
connection with a single radiator or with a group
of radiators.

It has been proposed heretofore to provide
for a single heat-transfer radiator or a group
of radiators, a single double-flow fitting through
which fluid, such as water, is diverted from the
main to said radiator or group of radiators and
is later returned to the main. In the prior fit-
tings of this kind, there were many disad-
vantageous features, for example, the diverting
means was such as to cause a considerable

amount of frictional resistance, there was very :

little if any suction produced in the fitting to
draw the fluid from the radiator or group into
the main, and at different points there were pro-
duced substantial eddy currents which interfered
with the flow.

An important object of the present invention
is to provide a novel and advantageous fitting
of the general character described. Another ob~
ject of the invention is to provide a fitting of

the general character described in which the ¢

fluid is diverted from the main stream with less
frictional resistance thar in prior fittings. An-
other object of the invention is to provide an
efficient and compact form of fitting of the gen-

eral class described. A further object is to pro- :

vide fittings of the general character described in
which various disadvantages heretofore en-
countered are avoided. » ’

In carrying out the invention, the fitting may
be formed with a main passage connecting a
main inlet and a main outlet, a supply branch
for connection with a radiator and a return
branch through which fluid is returned to the
fitting to pass into the main. Said main passage
may comprise a portion with a reducing taper
extending from the main inlet a substantial
distance toward the main outlet and an outlet
portion with an expanding taper, the adjacent
ends of such fapered portions being separated
by a circumferential or peripheral slit through
which fluid from the radiator may be returned
to the main passage from a peripheral chamber
receiving fluid from the return branch.

The fluid may be diverted from the inlet end
of the main passage by means of a scoop with
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a substantially U-shaped edge which may be re-
ferred to as a knife edge or a splitting edge.
The scoop may comprise branches starting at
opposite sides of the main passage and curving
forwardly and outwardly into the inlet of the
supply branch where they merge with a con-
necting central portion to form part of the wall
of the supply branch. In this way there is no
obstruction in the passageway except close to
its inner surface and the reducing taper may
be very gradual thus providing a larger di-
ameter at its exit end and assuring lower fric-
tion losses. By means of this scoop the fluld
is diverted into the supply branch in a manner
depending substantially upon the effect of ve-
locity of flow in the main passage rather than
the pressure in the part of the passage adjacent
to the inlet. 'The flow through the supply branch
may be aided by injector or Venturi action at
the outlet end of the reducing taper.

Due to the manner of diverting fluid into
the supply branch and the injector action on
the return fluid, the fitting may be used in the
most favorable way with both branches pointing
upwardly or in other positions including the most
unfavorable arrangement in which the supply
and return branches point downwardly. Pref-
erably the return branch is located behind the
supply branch thus enabling the fitting to be
made very compact. In view of the low re-
sistance of this fitting, a larger number thereof
may be used than of fittings in which the re-
sistance is greater. The arrangement is such
as to avoid the production of objectionable eddy
currents. Another advantage of the fitting of
the present invention is that the resistance to
flow therethrough is reduced and is very small
in the event that the flow through the supply
branch and the return branch is shut off.

Other objects, features and advantages will
appear upon consideration of the following de-
scription and of the drawing in which:

Fig. 1 is a view in elevation of one form of
fitting embodying the present invention;

Fig. 2 is a longitudinal section through the
axes of the supply and return branches;

Fig. 3 is a section taken along the line 3—3
of Fig, 2;

Fig. 4 is a secfion taken along the line 4—4§
of Fig. 2; and

Fig. 5 is a diagrammatic view showing the fit-
tings in use in the most favorable and most
unfavorable positions.

. Referring to the drawing, there is illustrated
in Figs. 1,2, 3 and 4 a fitting 10, embodying the
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present invention. Said fitting is connected in
a main (! and the fluid as indicated by the ar-
rows of Fig. 5, flows from left to right through
the fitting as illustrated in Figs. 1 and 2. The
fitting is of the double flow type and has a main
passage (2 from main inlet 13 to main outlet
{4, a supply branch 15§ to supply fluid from the
inlet end of the main passage to & radiator (6
" or group of radiators, and a return branch 11
through which fluld, after passing through the
radiator or radiators, is returned to the main
passage near the main outlet. The flow through
a radiator connected with a fitting of this kind
is illustrated in Fig. 5.

The main passage 2 has a portion 18 with a
reducing taper extending from the main inlet
toward the main outlet and serving by increasing
the resistance to increase the pressure at the
inlet of the supply branch and to force fluid out
through the supply branch. However, there is
also provided novel flow-diverting means in the
form of a U-shaped knife-edge scoop comprising
branches 19 starting from the inlet end of the

* reduced taper portion or nozzle at opposite sides
of the main passage and extending forwardly
and outwardly, and toward each other until they
merge at. the surface of said passage with each
other and the forward side of the inner surface
of the supply branch. It will be seen (Figs. 3
and 4) that the U-shaped knife-edge thus pro-
vided splits off a shallow stream from the main
flow. By combining the tapered nozzle or reduc-
ing taper with the scoop, a positive flow through
the supply branch is assured.

The return branch {7 is so placed in the fitting
that the return fluld enters the main stream or
flow just beyond the smaller forward end of the
tapered portion 8. To distribute the return
fluid around the main passage, there may be pro-
vided a chamber 20 of generally annular form
discharging into the main passage through a pe-
ripherally or circumferentially arranged slit 21,
the walls of the chamber 20 being so arranged
as to direct the flow forwardly through the
slit 21. !

Just beyond the reduced end of the tapered
portion 18, at the opposite side of the slit 2i, is
a portion 22 of the main passage, having an ex-
panding taper. The rear end of the tapered
portion 22 may be of somewhat greater diameter
than the forward end of the tapered portion and
its rear end may be rounded at 23 to provide for
a smoother flow. By means of the expanding
taper adjacent to the main outlet, counter cur-
rents at the discharge end of the reducing-taper
portion of the main passage are avoided.

It will be evident that, as a result of the ar-
rangement at the main outlet, there will be
exerted a Venturi or injector action, thus pro-
ducing a suction on the return branch and in-
creasing the flow created through the supply
branch by means of the scoop.

Although the return branch may be arranged
in different positions around the axis of the main
passage with reference to the supply branch (5,
preferably the return branch is directly behind
the supply branch longitudinally of the main
passage and is separated from the supply branch
by a substantially flat wall 24, thus enabling the
fitting to be made very compact both longitu-
dinally and laterally.

As best shown in Fig. 3, the branches {9 of the
scoop are preferably formed as the shelf-lke
bottoms of recesses in opposite sides of the en-
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trance end of the nozzle or reducing taper por-
tion of the main passage. ’

Due to the design of fitting 10, it may be
turned to any position about the axis of the main
inasmuch as the motive force does not depend
upon the position of the fitting but on the man-
ner of deflecting the fluid into the supply branch
and the drawing of fluld out of the return
branch. It will be understood that the position
of the fitting shown at the right of Fig. 5 is the
most favorable one, B

The preferred form of fitting enables the fit-
ting to be very compact and suitable for use in
restricted space. Also the arrangement of
branches facllifates the connection of pipes
thereto.

As fllustrated in Pig. 2 the various pipes at-
tached to the fitting have screw-~thread connec-
tions therewith, the sections of the main, {1, at
opposite ends of the fitting belng screwed into
internally threaded beads 28. At the main iniet
the interior diameter of the larger end of the
reducing taper is preferably somewhat larger
than the internal diameter of the main. At the

‘main outlet of the fitting the discharge end of

the expanding taper 22 should be less in internal
diameter than the main and the taper should
be such that fluld passing therefrom would strike
the inner surface of the main substantially at
the plane of the outer face of the bead, thus pre-
venting the fluid from striking the end of the
main irrespective of the extent to which the main
is screwed into the fitting.

In the usual system, there is a fitting through
which fluid is supplied to a radiator or a riser
connection, and a T through which the fluid is
returned to the main. The double flow fitting
of the present invention eliminates the separate
return T and reduces resistance or friction in the
system. Furthermore, by providing suction in

‘the return branch of my double flow fitting in

connection with my means for diverting fluid
from the main to the supply branch, I provide
for a reduction of resistance as compared with
prior double flow fittings.

The knife edge U scoop of the present invention
cuts off and deflects a portion of the main flow
into supply branch to a radiator or radiators or
risers with sufficient force. or velocity to supply
the necessary heat units to the radiator without
appreciable change of the temperature. This
gives maximum radiation efficiency with less
:)iack pressure against force producing circula-

on,

A further force to speed flow in the main is
developed in the remainder of the reduced taper
or nozzle and this effects an increased pull in the
return branch thus aiding the deflecting force
in producing a flow at greater velocity through
the radiator, thus tending to partially overcome
the resistance created by branches and radiators,
Also, if branch flow is reduced, the resistance or
friction in the fitting is reduced and if the sup-
ply branch is shut off, there is greatly reduced
resistance through the fitting and consequently
much less back pressure on the circulator or
pump.

Although the glit 21 is disclosed as extending
completely around the main passage 12, it should
be understood that, if desired, the slit might be
closed at the outlet of the return branch and still
give satisfactory results,

It should be understood that various changes
may be made and that certain features may be
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used without others without departing from the
true spirit and scope of the invention.

What I claim is: ‘ .

1. A pipe fitting comprising a body having a
main inlet and a main outlet in opposed posi-
tions for connection in a circulating main of a
heat-transfer system, a main passage connect-
ing said main inlet and main outlet, a supply
branch leading from said main passage near said
main inlet to supply a radiator, means for divert-
ing fluid from the inlet end of sald main pas-
sage to said supply branch including a restricted
portion of said main passage and recesses at
opposite sides of the main passage providing
shelves starting ‘at the sides of the main passage
and extending forwardly and outwardly of said
main passage until they meet at the surface of
the main passage and the far side of said supply
branch thus providing a U-shaped splitting edge,
a return branch behind said supply branch lon-
gitudinally of said main passage, and means ad-
jacent said return branch for drawing fluid from
said return branch into the discharge end of said
main passage for discharge from the fitting.

2. A pipe fitting comprising a body having a
main inlet and a main outlet in opposed posi-
tions for connection in . a circulating main of a
heat-transfer system, a main passage having a
reducing taper from said main inlet toward said
main outlet, a supply branch.curving away from
the axis of said main passage at the larger end
of such tapered portion of the main passage, and
means for diverting fluid from the adjacent side
of said main passage info said supply branch in-
cluding such reducing taper and a knife-edge
U scoop comprising recessed shelves at the sides
of the tapered portion of the main passage curv-
ing forwardly and outwardly into the inner end
of the supply branch where they merge with a
connecting central portion.

3. A pipe fitting comprising a body having a
main inlet and a main ouflet in opposed posi-
tions for connection in a circulating main of a
heat-transfer system, a main passage having a
reducing taper from said main inlet toward said
main outlet, a supply branch having its inlet in
the side of said main passage near the main
inlet and curving away from the axis of said main
passage and means for diverting fluid from the

adjacent side of said main passage into said *

supply branch through its inlet including a knife-
edge U recessed scoop comprising branches at
the sides of the tapered portion of the main
passage_curving forwardly and outwardly into

the inlet of the supply branch where they merge -

with a connecting central portion which forms
part of the wall of the supply branch.

4. A pipe fitting comprising a body having a
main inlet and a. main outlet in opposed posi-
tions for connection in a circulating main of a
heat-transfer system, a main passage having a
reducing taper from said main inlet toward said
main outlet and an expanding taper to said out-
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let, & supply branch having its inlet in the side
of said main passage at the large end of sald re-
ducing taper, a return branch with its inner end
adjacent the connection between the tapered
portions of said passage, & chamber connected to
the inner end of said return branch and extend-
ing around the main passage with which it is
connected by a circumferentially-extending slit
between said tapered portions, said main outlet
being provided with an internally screw threaded
bead to receive a pipe of greater internal diam-
eter than the internal diameter of the outer end
of the expanding taper and the expanding taper
having such an inclination that the fluld passing
therefrom will strike the Inner surface of said
pipe adjacent the outer side of said bead.

5. A pipe fitting comprising a body having a
main inlet and a main outlet in opposed posi-
tions for connection in a circulating main of a
heat-transfer system, a main passage having a
reducing taper from said main inlet toward said
main outlet and at said main outlet an expand-
ing taper with its rear end adjacent to the for-
ward end of the reducing taper and separated
therefrom by a slot, a supply branch curving
away from the axis of said main passage through
the side thereof, means for diverting fluid from
the adjacent side of said main passage into said
supply branch including g knife-edge U scoop
comprising branches recessed in the sides of the
main passage and curving forwardly and out-
wardly with reference to the axis of the main
passage into the inlet of the supply branch where
they merge with a connecting central portion, a
peripherally arranged chamber opening into said
slot, and a return branch supplying fluid returned
from said radiator to said chamber to be drawn
into the main passage.

6. A pipe fitting comprising a body having a
main inlet and a main outlet in opposed posi-
tions for connection in a circulating main of a
heat-transfer system, a main passage having a
reducing taper from said main inlet toward said
main outlet and at said main outlet an expand-
ing taper with its rear end adjacent to the for-
ward end of the reducing taper and separated
therefrom by a slot, a supply branch curving
away from the axis of said main passage through
the side thereof, means. for diverting fluid from
the adjacent side of said main passage into said
supply branch including a knife-edge U scoop
comprising recessed branches at the sides of the
main passage curving forwardly and outwardly
from the axis of the passage into the inlet of the
supply branch where they merge with a con-
necting central portion, a peripherally arranged
chamber opening into said slot, and a return
branch supplying fluid returned from said radi-
ator to said chamber to be drawn into the main
passage by suction, the return branch being be-
hind the supply branch and separated therefromi
by a single wall.
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