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To all whom 3¢ may concern: _

Be it known that we, Lex H. Parxer,
and Cuarpes H. Laxpon, citizens of the
United States, and residents, respectively,
of Boston, in the county of Suffolk, and
Wollaston, in the county of Norfolk, State
of Massachusetts, have invented an Im-
provement in Spray-Nozzles and Methods
of Distributing Liquid, of which the follow-
ing description, in connection with the ac-
companying drawings, is a specification, like
characters on the drawings representing
like parts,

This invention relates to spray nozzles
and to methods of distributing liquid.

In order that the principle of the inven-
tion may be readily aunderstood, we have
disclosed in the ‘accompanying drawing cer-
tain embodiments of the nozzle of our in-
vention and the best mode known to us for
practising our method.

In said drawings—

Figure 1 is a vertical transverse section
with the core or inner part in elevation of
a spray nozzle constructed in accordance
with our invention; :

Fig. 2 is » transverse section upon the line
2—2 looking downward in said figure;

Figs. 3 and 4 are views respectively simi-
lar to Figs. 1 and 2 of another form of our
invention; and

Figs. 5 and 6 are similar views of still
another form of our invention.

It has heretofore been proposed, as dis-
closed in the patent to Eneas, No. 1,239,168,

- dated September 4, 1917 , to distribute liquid
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over an extended area by mixing a plurality
of jets within a fixed surrounding confining
wall and in compelling issuance of said
mixed jets from said wall in a flaring spray
of substantially uniform homogeneity. The
method disclosed in said patent was desirably
practised by the employment of g central
jet and one or more surrounding: jets, said
jets emanating from a liquid stream intro-
duced into the nozzle from any suitable
source. :

- In accordance with the Present invention,
liquid, such for example, as water, is intro-

duced from any suitable source at the end-

1 of a nozzle casing 2, the latter being of
any suitable shape, but the water instead
of being divided into an inner jet and a
surrounding jet or jets, which jets- hereto-

Speciﬁeatiqn of Letters Patent.
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separated by a physi-
cal wall, is caused to partake either wholly
or in large part of a whirling action where-
by it is subjected to centrifugal action. We,
however, provide suitable means whereby
the stream, thus partaking of the form of
a jet or jets in whole or in part, is caused
to or does become thoroughly mixed in a
mixing chamber in advance of the means
whereby the centrifugal or whirling action
has been given, the result being that the
water issues from the nozzle in a spray of
substantially uniform homogeneity. ~ In
carrying out the method, therefore, we cause
or permit a portion of the stream, which,
in the nozzle shown in Fig. 1, is a part of
the whirling jets,
tion shown in Figs. 8 and 9, does not par-
take of such whirling action, to be so di-
rected that it impinges upon the whirling
portions of the stream with the result that
the whole stream is intimately mixed in
the mixing chamber and issues therefrom
as a spray of substantially uniform homo-
geneity, : g

Referring more particularly to Figs. 1
and 2, the nozzle casing 2 is represented as
generally cylindrical throughout the por-
tion 3 and as tapering throughout the por-
tion 4 to an exit or discharge orifice 5.
Within. the nozzle casing and either struc-
turally separate therefrom or cast or other-
wise formed therewith, we provide a core
or inner part or member indicated gener-

fore were preferably

but which in the construe-
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ally at 6 in Fig. 1. Desirably said core or .

member is provided with an inner portion
7 tapered at both ends as indicated at 8, 9,
SO as to be accurately stream lined. Such
inner portion 7 may be solid or hollow and
between its ends may
portion, but desirably it is substantially
curved throughout its longitudinal extent
when viewed from end to end. Surround-

ing said inner portion 7 we provide a plu-

rality, of suitable spirals or helices 10, 11
extending at any suitable or desired pitch
about said inner portion and desirably
terminating at about the upper end of said
portion. . Preferably said spirals or helices
have their lower ends at a considerable dis-
tance above the lower end 8 of the inner
portion 7, so that the stream as it enters the

have a cylindrical .
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nozzle follows the stream lined lower end

of the inner portion 7 and thence enters
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with a minimum of obstruction between the
spirals or helices 10, 11.

Desirably but not necessarily, said spirals
or helices are of decreasing lateral extent to-
ward the exit end of the nozzle, though such
and preferably does not
begin until a point is reached about mid
length of the inner portion 7. From the se-
lected point omward to the upper ends of
said helices or spirals the latter are spaced
from the stream lined
ner portion 7 so that the liquid may in part
flow not along the faces. of the helices or
spirals 10, 11, but between the same and the
stream lined upper end of the inner por-
tion 7.

Desirably we provide one or more obstruc-
tions which are encountered by the liquid
thus flowing or permitted to flow inwardly
and have herein represented said obstruc-
tion as partaking of the form of three verti-
eal fins, partitions or vanes 12, 12, 12, the
number whereof may
and in order to produce the best results.
Desirably said - fins extend radially from
the stream lined upper end of the inner por-
tion 7 withswhich they are desirably inte-
gral, to the inner edges of the spirals or heli-
ces 10, 11 with which also they are desirably
integral. v '

Thus the liquid is caused or permitted to
flow inwardly into the mixing chamber 13.
A portion of such inwardly flowing liquid
strikes against the faces of the fins or vanes
12 and then enters the mixing chamber 13.

Still another part of the liquid that bas en- .

tered the nozzle follows the faces of the
spirals or helices 10, 11, and therefore con-
tinues its whirling movement under centrif-
whirling condition
all the

enters the mixing chamber 13. Here

described portions of the liquid become thor-

oughly mxed and in such mixed condition
are discharged through the exit 5 in a spray
which is of substantially uniform homoge-
section.

In Figs. 3 and 4, we have shown a slightly
modified form of our invention. Therein
the inner portion 7’ does not extend through-
out the length of the inner or core like mem-
ber, but only to a point which is preferably
about in the same transverse plane as the
lower ends of the spirals or helices 107, 11"
The lower end of said inner portion 7" 1s
preferably stream lined as indicated at 8,
and the said
desirably of décreasing lateral extent as
in that form of our invention shown in Fig.
1 but not necessarily so. As indicated most
clearly at 13, 14 in said Fig. 3 a portion of
the liquid entering between the spirals or
helices 107, 11’ does not or is mot compelled
to partake of the centrifugal or whirling ac-
tion, but passes immediately and substan-
fially directly inward, the remaining por-

upper end of the in-,

be varied as desired, .

s&)irals or helices 10’, 11’ are

1,381,734

tion of the liquid following the faces of said
spirals or helices. Preferably radially in-
side of said spirals or helices we provide a
suitable obstruction which, as shown in Fig.
3, partakes of the form of three vertical
fins, partitions or vanes 12’, here shown as
similar to the corresponding part in Fig. 1,

70

put of greater radial extent -in that. they .

meet at the central or axial line of the core

“or of the nozzle.

. The action of the nozzle shown in Figs.
3 and 4 is similar to that shown in Figs. 1
and 2, excepting in that in the modified
form of nozzle a portion of the liquid passes
or is permitted to pass as stated directly in-
ward, so that it is radially inside of the spi-
rals or helices 107, 117, and does not partake
or at least does not partake substantially or
is not. compelled to partake, of the whirling
action that is imparted to the remaining
portion of the liquid. The part of the
liguid passing directly inwaid encounters at
Jeast in part the faces of the fins or vanes
127, and all the parts of the liquid become
thoroughly mixed in the mixing chamber 13,
and issue through the outlet 5 in a spray of
substantiallv uniform homogeneity. -

In that form of the invention shown in
Figs. 5 and 6, the construction shown is
similar to that shown in Figs. 3 and 4, with
the exceptions that the spirals or helices
10”’, 11’” are here shown as of full lateral
depth or extent throughout and the obstruc-
tion 12’ is here represented as a single web
extending transversely of the inner or core
member, as clearly indicated in Fig. 6.

In this form of our invention, all portions
of the liquid enter the mixing chamber 13

and are discharged therefrom in a spray of

substantially uniform homogeneity through-
out. In this form of our invention, as In
that form shown in Fig: 3, some-part of the
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liquid passes or is permitted to pass directly -

inward between the spirals or helices 10",
117" and does not partake of the whirling
action of the rest,of the liquid. o

Desirably the liquid that passes. radially
inward of the spirals or helices is'a part of
the original stream entering through the
nozzle inlet 1, but within the scope of our
invention the liquid that passes inward
without partaking of the centrifugal or
whirling action or partaking thereof 1n part
may be received from sources other than
that from which the remaining portion of
the liquid is received. In other words, we
may introduce liquid from two or more
sources, but the construction shown is that
preferably employed.

Having thus Jescribed certain embodi-
ments of our invention and the best mode
kmown to us for practising the method of
our invention, we desire it to be understood
that although specific terms are employed,
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they. are vused, in a generic-gnd descriptive 130
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sense and not for purposes of limitation,
the scope of the invention being set forth in
the following claims: S

1. A spray nozzle comprising a shell or
casing for an inlet and an outlet, means
within the shell or casing to direct entering

liquid outward toward the inner face of said

shell or casing, means to snbject at least a
large part of such liquid to a ‘whirling or
rotary movement, means whereby a portion
of the entire stream of liquid is permitted
to flow inward, an obstruction to which such
portion of the entire stream is subjected, and
8 mixing chamber in advance of said ob-
struction’ and of said means for effecting
a whirling or rotary movement,

2. A spray nozzle comprising a shell or
casing having an inlet and an outlet, means
within the shell or casing to prevent the flow
of liquid along the axis of the nozzle, means
to. subject at least a large part of the liquid
to a whirling or rotary movement about a
contained area, means whereby a portion of
the entire stream of liquid is permitted to
flow inward to a point within said contained
area, and a mixing chamber beyond said
means to impart a whirling or rotary move-
ment, o -0

3. A spray nozzle comprising a shell or
casing having an inlet and an outlet, means
within the shell or casing to prevent the flow
of liquid along the axis of the nozzle, means
to subject at least a large part of the liquid
to a whirling or rotary movement, means
whereby a portion of the entire stream of
liquid is permitted to flow inward to a poing
within a whirling or rotary portion of the
liquid, an abutment or obstruction inter-
posed in the path of the inwardly flowing
liquid, and a mixing chamber beyond the
said means to impart a whirling or rotary
movement, : )

4. A spray nozzle comprising a shell or
casing having an inlet and an outlet, a cen-
tral core within the shell or casing provided
with a spiral, means to prevent the liquid
from ﬁassing axially of the shell or casing,
and whereby a portion at least of the Liqmé
of the spiral, a mix-
Ing chamber in advance of the spiral, and
means to permit a portion of the liquid to
pass inwardly within the spiral, and an ob-
i:_tru_cgion interposed in the path of such

iquid. .

5. A spray nozzle comprising a shell or
casing having an inlet and an outlet, a core
having a stream lined inner end, a spiral ex-
tending to the inner part of said eore, and
mner end of said core

an obstruction at the
to the path of a portion of the stream of
liquid. :

6. A spray nozzle comprising a shell or .

casing having an inlet and an outlet, @ core
having a stream Jined inner end, a spiral
extengmg to the inner part of said core, an

8

obstruction at the inner end of said core to
the path of a portion of the stream of liquid,
and a mixing chamber in advance of said
core.

7. A spray nozzle comprising a shell or
casing having an inlet and an outlet, and g
core having a spiral of progressively de-
creasing lateral extent
a part of the stream is permitted to flow in.
wardly away from said spiral. ,

8. A spray nozzle comprising a shell or
casing having an inlet and an outlet and
having a spiral, the spires whereof are of
decreasing latera] extent, means whereby »,
part of the stream is permitted to flow in-
wardly away from said spiral, and an ob-
struction to the liquid between the spiral
and the axis thereof.

9. A spray nozzle comprising a shell or
casing having an inlet and an outlet, a core
within said casing having a spiral whereby

and means whereby
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all the liquid is subjected to 2 whirling or -

rotary movement, and means whereby a por-
tion of the liquid is permitted to flow in-
ward from the said spiral.

10. A spray nozzle comprising a shell or
casing having an inlet and an outlet, a core
within the casing having a spiral to the ac-
tion of which al the lLiquid is subjected, and
means whereby a portion of -the Liquid is
permitted to flow inwardly from said spiral.
. 11. A spray nozzle comprising a shell or
casing having an inlet and an outlet, a core
within the casing having a spiral to the ac-
tion of which all the liquid is subjected,
means whereby a portion of the liquid is
permitted to flow inwardly from said spiral,
and a mixing chamber in advance of said

core wherein all the constituent parts of the
stream are intimately mixed.

12. A spray nozzie comprising a shell or
casing having an inlet and an outlet, a core
within said casing having a spiral to which
all the liquid of the stream is subjected,
means to permit a portion of the liquid to
flow inwardly away from the spiral, an ob-

struction interposed in the path of flow of

said inwardly flowing-part of the liquid,
and a mixing chamber wherein all the parts
of the stream are intimately mixed.
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13. A spray nozzle comprising a shell or -

casing having an inlet and an-outlet, a core
within said casing having a spiral to the
action of which a portion of the stream is
subjected, means whereby a portion of the
stream is permitted to pass directly in-
wardly without being subjected to the ac-
tion of said spiral, an obstruction inter-
Posed in the path of such inwardly flowing
portion of the liquid. and a mixing cham-
r in advance of said core.

4. A spray riozzle comprising a shell or
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casing having an inlet and an outlet, means,

to impart a rotary or whirling action to
liquid introduced into the nozzle, and means

130
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whereby a part of that liquid may escape
from the whirling liquid, and an obstruc-
tion interposed in the path of said escaped
liquid. _ ‘

15. A spray nozzle comprising a shell or
casing havihg an inlet and an outlet, means
to impart a rotary
liquid introduced into. the nozzle, means to
permit a part of that liquid to withdraw
from the whirling liquid, an obstruction in-

terposed in the path of said withdrawn

liquid, and a mixing chamber in advance of
said core. . -

16. That method of spraying liquid com-
prising introducing a Tiquid into a confined
space, causing at least a portion of ‘said

liquid to partake. of a whirling or rotary

motion, permit the separation of 2 portion
of the liquid partaking of said whirling or.

rotary motion, and ermitting it to flow
inwardly of said whirling or rotary per-
tion, and finally causing all the parts of the
liquid to mix and thereafter to issue from
said confined space. .

17. That method of spraying liquid com-
prising introducing a liquid into a confine
space, causing 2 portion of said liquid to
partake of a whirling or rotary motion
about a contained area, permitting the re-
mainder of the liquid to flow inwardly along
a non-axial path into said contained area,
mixing all portions of the stream within a
confined space, and permitting the issuance
thereof in a spray of substantially uniform
homogeneity. : S

18. A spray nozzle comprising a shell or
casing having an inlet and an outlet, a core
within the casing having means to prevent
the axial flow of the liquid, means to impart
a whirling or rota ‘motion to a part at
Jeast of the liquid about a contained area,
and means to permit a portion of the liquid
to flow into said contained. area or rotary
portion of the liquid without separation
therefrom by a physical wall.

'19. A spray nozzle comprising a shell or

or whirling action to-

core within said

- ing a spiral to impart a
“motion to a part at least of the liquid, there

“whereby liquid may

1,381,734 .

casing having an inlet and an outlet, a core
within the casing having means to prevent
the axial flow of the liquid, and means to
impart a whirling or rotary motion to a
part at least of the liquid, there being 2
space between the axis of the shell or cas-
ing and the inner part of said whirling or
rotary motion means whereinto liquid may
enter in its passage toward the nozzle outlet.

20. A spray nozzle ‘comprising a shell or
casing having an inlet and an outlet, a core
within the casing having means to prevent
the. axial flow of the liquid, and means. to
impart a.whirling or rosary motion to a
part at least of the liquid, there being 2
space between ' -the axis of the shell
or casing and the inner part of said whirl-
ing or rotary motion means whereinto
liquid may enter in its passage toward the
nozzle outlet, and an obstruction interposed
in the path of the liquid entering said space.

21. A spray nozzle comprising a shell or
casing having an inlet and an outlet, a
casing having means to
prevent the axial flow of the liquid and hav-
whirling or rotary
being a space between the inner edge of said
spiral and the axis of the core into which
space liquid may enter in its passage toward
the nozzle outlet.

929. A spray nozzle comprising a shell or
casing having an inlet and an outlet, a core
within the casing having tapered ends and
formed to prevent the axial flow of the
liquid, said core having a spiral surround-
ing it throughout the major part of its
length, the upper part of the spiral being
out of contact with the surface of the core,
flow inwardly from the
spiral in its passage toward the outlet of
the nozzle.
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In testimony Whereof, we have signed our

specification.
LEE H. PARXER. _
CHARLES H. LANDON.

names to this



