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ABSTRACT OF THE DISCLOSURE 
Water ?ow under pressure through a distribution tube 

in a given axial direction is discharged as a mist into the 
atmosphere through relatively small bores in the wall of 
the tube with the bores directed contrary to the axial direc— 
tion at an angle of 6° to 14° from the axis of the tube. A 
thermostat to detect a ?re controls the supply of pres 
surized water to the distribution tube. 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

This application is a division of a co-pending applica 
tion Ser. No. 655,152, ?led July 21, 1967 now Pat. No. 
3,512,363 and entitled Moisture Distribution System. 

BACKGROUND OF THE INVENTION 

Conventional ?re prevention water sprinkler systems 
employing metal pipe with conventional sprinkler heads 
are relatively expensive and, moreover, conventional 
sprinkler heads do not distribute the moisture with high 
efficiency. The need exists for a moisture distribution sys 
tem that employs inexpensive conduits and that discharges 
the water into the atmosphere in a ?ne mist in the manner 
of an atomizer. 

SUMMARY OF THE INVENTION 

A basic discovery underlying the invention is that a rela 
tively long tube having numerous longitudinally spaced 
outlet bores in its wall will meet the requirement for 
atomized discharge of water into the atmosphere, pro 
vided that the outlet bores are inclined upstream at an 
angle of 6° to 14° relative to the axis of the tube and 
further provided that the tube wall is su?iciently thick 
to make the bores long enough for directional effect, i.e., 
to cause the discharge at each bore to be in a general 
direction opposite to the direction of ?ow through the tube. 

In a ?re prevention sprinkler system or in a system for 
humidifying the atmosphere for any purpose, water is 
supplied to the distribution tubes at a substantial pressure, 
say at a pressure of 25 to 150 p.s.i. and the water is 
atomized or reduced to ?nely divided form as it issues 
from each outlet bore. 

In such a high pressure atomizing system, balanced dis 
tribution is desirable in the sense of uniform rates of flow 
among the numerous reversely directed outlets and sub 
stantially simultaneous initiation and cessation of ?ow at 
all of the outlets. In practice, such balanced ?ow requires 
that when operation of the system is initiated, the main 
supply pipe downstream from the master valve ?ll sub 
stantially to capacity before water is delivered to any of 
the manifolds that branch from the supply pipe and it is 
further required that each manifold ?ll to capacity before 
any substantial amount of water is discharged into any of 
the numerous distribution tubes that branch from the 
manifold. Finally, each distribution tube should ?ll to 
capacity before water is discharged from any of the dis 
tribution outlet bores. Thus, in the operation of such a 
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balanced system there is an initial delay for the supply 
pipe to ?ll and then a further delay for the manifolds to 
?ll before ?ow is started in the various distribution tubes. 
Thereafter, the discharge from the reversely directed out 
lets of the distribution tubes is substantially uniform along 
the length of each tube. 
The desired initial delay in ?ow from a main supply 

pipe into its branching manifolds is accomplished by pro 
viding each manifold with a special inlet ?tting that 
projects into the interior of the supply pipe. Each of these 
inlet ?ttings has an inlet opening which faces downstream 
of the main supply pipe. 

In such an arrangement initial ?ow past each inlet ?t 
ting occurs at relatively high velocity and causes lowering 
of pressure, i.e., creates a “suction” effect at the inlet ?t 
ting which effect discourages out?ow through the inlet 
?tting to the corresponding manifold. The reverse pres— 
sure differential or “suction” effect which discourages out— 
flow through the various inlet ?ttings is only temporary 
because when the supply pipe becomes ?lled substantially 
to capacity, the ?ow velocity in the supply pipe drops to 
terminate the reverse pressure differential or “suction” 
effect and thereby permit ?ow to start in all of the mani 
folds substantially simultaneously. 
To control the ?ow from each manifold into the nu 

merous distribution tubes that branch therefrom, each of 
the distribution tubes is provided with the same type of 
inlet ?tting, the inlet ?tting projecting into the interior 
of the manifold and having an inlet opening facing down 
stream of the manifold. Here again, the various inlet ?t 
tings resist out?ow therethrough until the manifold is 
?lled substantially to capacity whereupon out?ow is initi 
ated nearly simultaneously through the various distribu 
tion tubes. 

In a high pressure atomizing system the phenomenon 
of equalized outlet ?ow along the length of a distribution 
tube is complex and apparently is the result of con?icting 
factors. One factor, of course, is that in any conduit hav 
ing numerous outlets spaced along its length the pressure 
progressively drops along its length, and if pressure alone 
were the only factor more water would be released from 
the outlets at the upstream end of the conduit than at 
the downstream end. An opposing factor, however, in a 
high pressure atomizing system is that each of the reverse 
ly directed outlet bores of a distribution tube tends to 
set up a ?ow-resisting reverse pressure differential or 
“suction” effect. Since the tendency to create a reverse 
pressure differential or “suction” effect varies with the 
velocity of ?ow through the tube and since the velocity 
progressively lowers along the length of the tube, both 
the ?ow promoting effect and the ?ow resisting effect drop 
progressively along the length of the tube and apparently 
the difference between the two effects is substantially con 
stant along the length of the tube to result in the desired 
uniform rate of out?ow. 

Apparently, additional factors also oppose the ?ow pro~ 
moting effect of the water pressure at the outlet bores of 
a distribution tube in a high pressure system. One of 
these additional factors is that since the outlet bores of 
the distribution tube are inclined upstream, the direction 
of out?ow is locally reversed and the momentum of the 
?owing water in the tube makes it difficult for the change 
in direction to occur. This con?ict inherent in the change 
of direction of ?ow creates relatively violent turbulence 
at the inlet end of each of the outlets. Another additional 
factor is that turbulence is further promoted by the im 
pingement of the stream in the tube against the inclined 
shoulders that are formed by the various reversely di 
rected outlet bores. It is these opposing factors that ac 
count for the atomized discharge from the reversely di 
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rected outlets of a distribution tube in a high pressure 
system. Thus, the invention teaches a new means for 
atomized discharge of water. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagrammatic view of a moisture distribu 
tion system wherein a plurality of spaced distribution 
tubes branch from a common manifold, the ‘view repre 
senting a high pressure atomization system; 
FIG. 2 is an enlarged cross section of the manifold 

taken along the line 2—-—2 of FIG. 1 showing various inlet 
?ttings projecting from the distribution tubes into the in 
terior of the manifold; 
FIG. 3 is a fragmentary longitudinal section along the 

line 3—3 of FIG. 2 showing one of the inlet ?ttings; 
FIG. 4 is a section along the line 4——4 of FIG. 2 

showing how each of the inlet ?ttings may be provided 
With-an exterior ?ange that indicates the orientation of 
the ?tting and also indicates the direction of flow through 
the manifold; and 
FIG. 5 is a greatly enlarged longitudinal sectional view 

of a distribution tube showing the reversely directed bores 
that constitute the outlets of the distribution tube. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIGS. 1-5 show the essential structure of a moisture 
distribution system that may be supplied with water under 
high pressure for discharge of the water in the form of a 
mist. 
FIG. 1 shows a single manifold 10 with numerous 

lateral distribution tubes 12. The manifold 10 may be 
made of a suitable plastic such as polyvinylchloride and 
the distribution tubes may be made of a suitable plastic 
such as a polyethylene. The manifold 10 is supplied with 
water from a pressurized source by a master valve 14 
which may have a suitable control 15. The rate at which 
the water enters the manifold 10 may be varied by manual 
adjustment of a choke valve 16 but the choke valve may 
be omitted if the master valve 14 incorporates an adjust 
ment for this purpose. 
The control 15 may take various forms in various sys 

tems. For example, the control 15 may be simply a handle 
for manual operation of the master valve or may be a 
push button for electrical actuation of the master valve 
by remote control. For a ?re prevention system, the con 
trol 15 may be a thermally responsive means such as 
a thermostat or a control utilizing a low melting material 
in a well known manner. For a humidifying system the 
control 15 may incorporate a suitable humidity detector. 
The simpli?ed system shown in FIG. 1 has a single 

manifold 10 with provision for balanced flow to the vari 
ous branching distribution tubes 12. In a more elaborate 
system having a number of manifolds 10 branching from 
a common supply pipe, provision would be made for‘ 
balanced flow to the various manifolds as will be ex 
plained hereafter. The distribution tubes 12 are spaced 
apart in accord with the particular purpose of the system 
and while the distribution tubes are shown as parallel they 
are not necessarily parallel. , 
Each distribution tube 12 has numerous outlets 18 

which, as shown in FIG. 5, are bores in the wall of the 
tube with each bore inclined upstream towards its outer 
end at an angle to the axis of the tube within the range 
of 6° to 14°. An angle of approximately 10° is preferred. 
It will be noted in FIG. 5 that each inclined outlet bore 
forms a sloping shoulder 20 inside the distribution tube 
which shoulder is exposed to the ?owing stream of water. 
The outlet bores 18 may be at any desired spacing 

along the length of the distribution tube, for example, a 
spacing of six inches, such spacing for any given installa 
tion being within the skill expected in the art. If desired, 
groups of the outlet bores may be spaced apart six inches 
longitudinally of the tube with the bores in each group 
spaced apart circumferentially of the tube. 
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The inside diameter of a distribution tube 12 will vary 

with the length of the tube. For example, a distribution 
tube 50 feet long may have an inside diameter of V16 
inch with a wall thickness of 1/32 inch and the diameter 
of the outlet bores may be .021 inch. With the tube wall 
of the stated thickness and with an outlet bore of the 
speci?ed diameter and with the outlet bore inclined ap 
proximately 10", the length of the outlet bore will be 
several times its thickness so that the outlet bore will 
have a de?nite directional effect. The directional effect is 
important because it is contemplated that liquid may es 
cape through an outlet bore only by reversing its direc 
tion with respect to the direction of main ?ow through 
the tube. 
To achieve balanced initiation of ?ow among the vari 

ous distribution tubes 12, each distribution tube is pro 
vided with an inlet ?tting 22 which may be made of a 
suitable plastic. As shown in FIGS. 2 and 3, each inlet 
?tting 22 is of tubular con?guration and may be ce 
mented into a corresponding radial bore in the tube wall. 
In the construction shown, each inlet ?tting 22. is pro 
vided with a radial flange 24 which abuts the outer sur 
face of the tube and serves as a stop to determine the 
extent to which the t?tting protrudes into the interior of 
the manifold 10. Each of the tubular inlet ?ttings 22 is 
cut off at an acute angle as indicated in 1FIG. 3 to pro 
vide an elliptical inlet opening 25 as may be seen in FIG. 
2 and the inlet ?tting is so oriented that the elliptical in 
let opening faces downstream. 
A feature of the invention is that the radial ?ange 24 

of an inlet ?tting 2.2 not only serves as a stop when the 
inlet ?tting is being installed in a manifold 10, but also 
serves as means to- indicate the orientation of the inlet 
?tting. For this purpose the radial flange 24 is formed 
with a point 26 as shown in FIG. 4, the point indicat 
ing the direction in which the inlet opening faces. The 
pointed ?ange not only provides guidance for orientation 
of an inlet ?tting in a manifold 10, but also provides 
guidance in the orientation of a manifold in a system. 
As heretofore noted, it is preferred that a manifold 

10 be at least nearly empty when the system is not in 
operation. With a manifold nearly empty, initial ?ow 
through the manifold is relatively rapid but the pressure 
in the manifold does not rise until the manifold is ?lled 
to its normal capacity. It is this preliminary delay period 
that provides balanced starting flow in the sense that over 
flow starts through all of the distribution tubes substan 
tially simultaneously. - 

It is apparent that the plastic tubing is relatively in 
expensive and it is further apparent that, if desired, the 
tubing may be made of relatively ?exible plastic. 
My description in speci?c detail of the presently pre 

ferred practices of the invention will suggest various sub 
stitutions, changes and other departures from my disclo 
sure within the spirit and scope of the appended claims. 
What is claimed is: 
1. In a system for distributing liquid in ?nely divided 

form into the atmosphere at spaced points in a given 
region, the combination of: 
means to supply the liquid under pressure including a 

manifold; 
a plurality of conduits branching from said manifold 

at spaced points along its length and extending into 
the given region for ?ow therethrough in a given lon 
gitudinal direction; 

an inlet ?tting for each conduit projecting into the in 
terior of said manifold, the inlet ?ttings having in 
let openings facing downstream with respect to said 
given longitudinal direction whereby reduction of 
pressure at the inlet ?ttings caused by ?ow of the 
liquid past the inlet openings substantially retards 
flow from the manifold into the respective conduits 
until initial flow into the manifold accumulates suf 
i?cient liquid in the manifold to cause a substantial 
drop in the velocity of ?ow through the manifold; 
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each of said conduits having a plurality of spaced pe 

ripheral discharge passages of alength substantially 
greater than its cross dimension for directional ef 
fect on the show therethrough, and being directed 
contrary to said given direction at an acute angle to 
the axis of the conduit; and 

thermal responsive means to control said means to sup 
ply the liquid to the conduits. 

2. A combination as set forth in claim 1 which in 
cludes means on the exterior of the manifold to indi 
cate the directions in which said openings of the ?ttings 
face for guidance in the installation of the ?ttings in the 
manifold as well as for guidance in the installation of 
the manifold with respect to the direction of ?ow through 
the manifold. 
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