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“To all whom 46 may concerr:

“Be'it known that I, Harry D. Biwxs, eiti-
“zen of the United States, residing at River:
" Forest, in the county of Cook and State o
Tllinois, have invented certain new and use--

f

“ful Tmprovements in a Two-Fluid Spray
““Nozzle; and I do hereby declare the follow-
“ing to be a full, clear, and exact description

“make and use the: same.

of the. invention, such. as will enable others
glkilled in the art to which 1t appertains to

' My invention relates to

ing or atomizing liquids, and its general ob-

jects include those of providing a simple

and cheaply constructed mnozzle for such

purposes which can-easily be cleaned and

which-ean readily be manipulated to vary

- both the density of the spray, ‘the angle

‘ 20“

defined ‘by the spray and the distance to
which the spray is projected.

In some of its important commercial as-

" pects, my invention aims to provide a spray
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“from’ the pipin

nozzle suitable for use with two fluids, one of
which fluids may be air or steam, and in this
aspect .aims to. provide a mozzle of simple

construction which can readily be adjusted

without, disconnecting it from the sources of
fiuid supply, for varying the effect produced
by the nozzle. Furthermore, my invention
alms to provide a nozzle for the general
purposes above named which cah readily be
taken apart without disconnecting the same
o, and which will permif, an

&)

pasy cleaning of its operative parts.  Still

further and more detailed objects will ap-

pear from ‘the following specification and
from . the accompanying drawings, in
which— . _

"~ Fig. 11s an elevation of a nozzle embody-

ing my invention.

TFig. 2 ig an enlarged and central logitudi-

“fial section through the same. -

Tigs. 8 and 4 are transverse sections taken

~along the correspondingly numbered lines in

45

Fig. 2.

Fig. 5 is a fragmentary section similar to

the forward end of Fig. 2 and showing the
nozzle as adjusted for projecting a long and
“glender spray. of liquid, as for example in
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spraying oil into a furnace.
In the embodiment of the drawings, the

' nozzle’ of my invention ‘consists of three

nozzles foy spray--

O

1820, Serial To. 370,391,

~parts, namely. a tubular body 1,.a forward

cap 2 ‘threaded upon one end of the same,
and a rear-cap & threaded upon the other
end of this tubtlar body. The body 1 has a
pair of lateral inlets 4 and 5 leading to the
two ovposite end portions of its bore, which
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portions are separated by a partition 6 ex--

tending across the bore, This partition carries

.an inner tube.7 which is otherwise freely

spaced from the bore of the body and. which
desirably ‘projects ‘at both eunds beyond
the ‘latter. This inner tube is closed. ab
its vear end: and. is equipped near this rear
end with lateral ports 8, and mnear its for-

“ward end vwith ‘a set- of lateral ports 9.

The ports comprising each. of these sets are
f)

‘preférably out of alinement with the axis

of- the nozzle, and desirably substantially

“tangential of the bore of the inner tubs,after

the manner shown in Figs. 8 and 4. The

vear cap 2 desirably has a shoulder forma-
tion engaging the rear end of the valve body
so that the inlet 5 ig connected to-the bore ot
the inner tube only through the rear ports
8. The forward cap 2 is so threaded upon
the valve body that it may be adjusted lon-
gitudinally of the latter and may therefore
either be screwed up tightly against the for-
ward end of the inner tube, as shown in Fig.

-9, or may be moved away irom the latter as

shown in Fig. 5. In this latter position 1t
affords an opening between the nner tube
anc the cap 2, which cap has a mouth 10
alining with the bore of the inner tube.

1f my nozzle is'to be used for spraying or
atomizing liguids, the supply of liquid is
connected to the let 5, and this liquid is
desirably supplied under a sufficient head to
force it through the bore of the inner tube
by its own pressure. When thus introduced,
the non-axial dispoesition of the inlet ports

8 will cause’ the entering ligquid to rotate
fwl

‘within the bore of the inner tube, so that

the liguid will advance spiraliy and if
otherwise unaflected would issue froin the
motth 10 of the nozzle in & rather dense and
gomewhat conical hollow stream undesirable
for most puiposes.
of this stream and to increase the distance
to which the liquid is projected from the

-nozzle, 1 introduce ajr or steam through the

.companion inlet 4. This air or steam is de-

To break up the density 1
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sirably supplied at a pressure considerably
greater than that of the liquid, and in im-
pacting against the spirally advancing jet
of liquid within the inner tube, the air or
steam both breaks the liquid up into fine
particles and greatly increases the distance
tor which the liquid -is projected from the
mouth of the nozzle. Thus, I have found in
practice that I can readily atomize various
liquids into a very finely divided spray, and
by suitably proportioning the length of the
outlet portion between the mouth 10 and the
extreme forward end of the nozzle in pro-
portion to the hore of the latter, I can ob-
tain a desirable angle for the resulting spray
or mist, Consequently, my mnozzle readily
lends itself to the production of finely di-

~vided sprays for use in chemical operations,
for applying paints or the like, and for the

moistening of various objects.

Moreover, I can readily control both the
density of the spray and the angle of pro-
jection of the latter to a considerable ex-
tent by varying the pressures at which the
fluids are supplied fo the inlets 4.and 5,

‘and particularly by varying the pressure of

the fluid supplied through the high-pressure
inlet 4 and the forward ports. If a stiil
narrower angle of spray and greater length
of projection is desired, I can readily ob-
taln this by unscrewing the forward cap 2
more or less. By so doing, after the man-
ner of Fig. 5, I permit the fluid entering the
inlet 4 not only to enter the inmer tube
through the ports 9, but also permit the
high-pressure fluid to reach the mouth 10 of
the nozzle more readily through the gap be-

~tween the cap 2 and the forward end of the
inner tube. - With the parts thus adjusted,

¢ w71l be obvious from Fig. 5 that the liquid
cntering through the inlet 5 and the ports 8
:s spirally advanced within the bore of the
mner tube, and that the spirally advanecing
jet is subjected to the impact and influence
of fluid admitted by the inlet 4 and enter-
ing a more forward portion of the inner tube
through the ports 9. As the resulting jet

_passes across the gap between wne rorward

end of the inner tube and the cap 2, this
jot is surrounded by another but non-rotat-
ing portion of the fluid which entered
through the inlet 4 and is therefore sub-
jected to a peripherally applied pressure di-
rected radially inward of the jet. This pres-
sure cooperates with the influence to which
the particles comprising the jet had pre-
vicusly been subjected, and with the aper-
ture 10 of the cap in producing effects which
could not be obtained without such an added
and peripherally applied or contractile fluid
pressure. For example, T have found that
with liquids supplied through the inlet 5
under a head of only one foot, and with a
twenty pound air pressure supplied through
the inlet 4, I can readily project a fine
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spray of liquid for a distance of about eight
feet; and that I can vary both the anguiug-
ity of the spray and the distance to which
it is projected, by varying the air pressure
and the extent to which the cap is unserewed.
It will be obvious from the above that the
nozzle of my invention is exceecingly sim-
ple in construction, involving only three
parts, and that by removing hoth™ of the
caps I readily obtain access to the entire in-
terior of the nozzle, so as to clean the same
if this should be necessary. Owing to the
absence of any vanes or the like, and to the
fact that the ports in the inner tube are lo-
cated beyond the ends of the valve body,
such a cleaning is made very easy, so that
I reduce delays on this account even when
using liquids contzining a considerable
amount of impurities. Moveover, since I can
so easily vary the effects obtained by my
nozzle, I can readily employ one and the
same mnozzle for a larger varviety of pur-
poses than has heretofore heen possible.
Regardless of the nature of the fluids used
1t will also be noted that the adjustment of
nozzles embodying my invention can readily
be made while the nozzle is in actual use.
For example, if my nozzle does not afford
just the desired liquid distributing effect, the
effective pressure of the fluid supplied
through the forward portion of the tubular
chamber can be varied by any common
method (such as by manipulating a throt-
tling valve associated with the inlet 5) and
the spacing between the mouth of the inner
tube and the outlet of the nozzle can be
varied by rotating the cap 2 in either di-
rection. Both of these adjustments can he
made while the nozzle is in actual service,
thus avoiding any shutting down or dis-
assembling of the nozzle for such a purpose
and making it easy for the user to operate
the nozzle at a high degree of effectiveness.
However, while T have illustrated and
described my invention in a desirable em-
bodiment in which the inner tube is cast in-
tegral with the valve body and in which the
inlet ports to this inner tube are substan-
tially tangential of this bore, I do not wish
to be limited to these or other details of the
construction and arvangement thus dis-
closed. Obviously, varicus additions, omis-
sions or changes might be made without de-
parting from the spirit of my invention.
Neither do I wish to be limited to the use
of my nezzle with the particular fluids men-
tioned by me. The liquid introduced
through the rear ports into the inner tube
could obviously be varied greatly, while the
fluid supplied through high-pressure inlet 4
might also be a liquid, although T have
found my nozzle particularly suitable for
use  with mnon-liquid fluids  introduced
through the inlet connected to the forward
portion of the tubular chamber within the
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nozzle. - Mirthermore, the liquid might be
? fod

supplied through the inlet 4 and the high-

pressure fluid through: the inlet 5, thereby
affording still different effects with one and

the same mnezzle,

Y claim as my invention:

1. A spray nozzle comprising a tubular

body, a transverse partition dividing the
bore of the body into forward and rear por-
tions, an inner tube extending through the
partition and projecting at both ends beyond
the body, the inner tube having a closed rear

end and having lateral ports disposed re-

spectively near its two ends, a closure cap for
the rear of the tubular body, a forward cap
mounted on the body and having an aper-
ture aligning with the forward end of the
inner tube, and fluid inlets disposed at op-
posite sides of the partition and leading to
portions of the space between the inner tube
and the bore of the body and respectively
connected through the said portions to the
said ports. ‘

2. In a spraying or atomizing nozzle, a
pair of concentric tubes, a partition dividing
the space between the tubes into a pair of
tubular chambers, fluid inlets for the two
chambers, both the rear chamber and the
rear end of the inner tube being closed and
the inner tube having non-radial ports con-
necting it respectively with the two cham-
bers, a perforate closure for the forward
chamber having its perforation in aline-
ment with the forward end of the inner tube,
and means for varying the spacing between
the perforate closure and the end of the

.-inner tube.
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3. In a spray nozzle, a tubular body open
at its ends and having lateral inlets, means
in the body for causing fluid from one inlet
to pass rearwardly of the body and for
causing fluid from the other inlet to pass
forwardly of the body, an inner tube in
the body having a closed rear end and hav-
ing lateral ports adjacent its respective ends,
closure means for the rear end of the body
spaced from the closed rear end of the tube,
and a cap on the forward end of the body
and being adjustable with relation to the
forward end of the tube to vary the space
between the cap and said forward end of

the tube.
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4. In a spray nozzle, a tubular body, a’

tube in the body spaced therefrom, a pair
of ports leading into the bedy, said tube
having spaced ports, and means in the body
for directing fluid from one port of the body
to one port of the tube and for directing
fluid from the other port of the body to the
other port of the tube.

5. In a spray nozzle, a tubular body, a
tube in the body spaced therefrom, a pair
of ports leading into the body, said tube
having spaced ports, and means in the body
common to said pair of ports for directing

3,855 i

fluid from one port of the body to one port
of the tube and for directing fluid from the
other port of the body to the other port
‘of the tube:

6. In a spray mozzle, a tubular body, a
tube in the body having ports adjacent its

and a partition extending across the body
and disposed to cause fluid from one body
port to be directed towards one of the tube
ports, and fluid irom the other body port
to be directed toward the other tube port.

4. In a spray nozzle, a tubular body hav-
ing a pair oi opposite ports, an inner tube
having ports adjacent its ends, and a. di-
agonal partition in the body extending
across the respective ports thereof to cause
fuid from one body port to be directed to-
wards one of the tube ports, and fuid from
the other body port to be directed towards
the other tube port.

8. In a spray nozzle, a tubular body hav-
ing a pair of opposite ports, an inner tube
in the body having an inlet for each
end, and a diagonal partition in the body
extending across the respective ports thereof
to cause fluid from one body port to be
directed towards one of the tube inlets, and
fiuid from the other body port-to be di-
rected towards the other tube inlet.

9. In a spray nozzle, a tubular body hav-
ing ports, a tube in the body, and combined
means for supporting the tube and for di-
recting the fluid from the respective ports
toward opposite ends of the tube.

10. A spray nozzle including a tubulae

- body having a pair of lateral ports, a tube
in the body, disposed with its respective ends
projecting outwardly from the ends of the
body, means to cause the fiuid from the re-
spective ports to be directed toward the
body ends, and a cap threaded on each end
of the body.

11. In a spray mnozzle, a tubular body
having a pair of lateral ports between its
ends, a tube in the body having its ends
extending beyond the body ends, means to
support the tube and to direct fluid from
the respective ports towards opposite ends
of the body and a cap threaded on each
end of the body.

12. In a spray nozzle, a tubular body
having a pair of lateral ports between its
ends, a tube in the body having its ends
extending beyond the body ends, a cap
threaded on each end of the body, and means
in the body to direct fluid from the respec-
tive ports toward the opposite ends of the
body. ‘

18. In a spray nozzle, a body, a tube
therein having lateral ports, béyond the ad-
jacent end of the body, said tube having
a head extending laterally over and spaced
from the said body end, means to direct
fluid from the respective ports towards the
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ends, a pair of ports leading into the body,
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‘opposite ends of the body and a cap ad-

justable on the body and enclosing said
head.

14. In a spray nozzle, a body, a tube

5 therein having lateral ports, beyond the ad-

Jacent end of the body, said tube having

a head spaced from the said body end, means

to direct fluid from the respective ports
towards the opposite ends of the body and
a cap adjustable on the body and enclos- 10
ing said head.
Signed at Chicago, Illinois, March 30thy,
1920,

HARRY D. BINKS.




