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70 all whom ¢ may concern: = -

Be it known that I, Harry D. Bixxks, citi-
zen of the United States, residing at River
Forest, in the county of Cook and State of
Illinois, have invented certain new and use-
ful Improvements in Spray-Nozzles; and I
do hereby declare the following to be a full,
clear, and exact description of the inven-
tion, such as will enable others skilled in
the art to which it appertains to make and
use the same.

In some of its general aspects, my inven-

tion relates to methods and means for ma-
nipulating a solid stream of liquid so as to
subject it to a plurality of strains tending to
move different particles in a variety of di-
rections, thereby producing an imperforate
stream subject to a variety of conflicting
strains. In another aspect, my invention re-
lates .to methods and means for produe-
ing substantially uniform or homogeneous
sprays with relatively little friction and
with a minimized risk of clogging, and to
provide for the simple and speedy removal
of scale deposits or other foreign matter if
lodged within the liquid-manipulating ap-
pliance. More particularly, my invention
relates to means for producing a homoge-
nous and imperforate, or so called “solid”
spray from a solid stream of liquid, and
to provide means for so manipulating a solid
stream of liquid that the same will produce
a spray of the kind described when pro-
jected into and through the tapering for-
Furthermore, my
invention aims to provide a spray nozzle
adapted to produce a homogeneous spray,
and having all of the operative portions
within the casing of the nozzle arranged
upon the exterior of an imperforate core;
thereby avoiding the danger of clogging
perforations in the core, and permitting a
speedy inspection and cleaning of the opera-
tive portions of the core.

Heretofore, nozzles designed for produc-
ing an imperforate or so-called solid spray
have commonly had cores each equipped
with one or more perforations extending
longitudinally through the same, and such
perforations have commonly been arranged
concentrically with respect to each other or
with respect to vane formations, thereby re-
stricting the available diameter of such per-
forations to sizes which were easily clogged
by scale deposits or other foreign matter in

- the-liquid. It has also been customary for

this purpose to provide nozzle. cores de-
signed for projecting an axial jet and a
number of other jets issuing at some dis-
tance from the axial jet, and thereafter to

nozzle casing disposed at a considerable dis-
tance from thé point at which the several
jets were emitted.
been customary to produce both an axial
jet of relatively small diameter as compared
with the initial stream of liquid, and one or
more spiral or hollow jets surrounding this
axial jet-and initially spaced considerably
from the latter, and afterward utilizing the
tapering bore of a nozzle casing both for
intermingling the axial jet with the hollow
jet formation and for reacting upon the lat-
ter to assist in converting the liquid into
a spray. Such constructions have required
relatively small passages and in practice
have led to deviations from the homogeneity
of the spray, owing to differences in the un-
even depositing of scale or the like in the
various passages; and they have also re-
quired relatively long casings to afford the
desired mixing of the numerous jets and
the producing of spray from the latter.

To overcome these and other difficulties,
my invention aims to provide a nozzle hav-
ing a core tending to form a plurality of
jets, but so constructed that the mixing of
these jets into a single and imperforate
stream occurs contiguous to the forward end

‘of the core, or before the liquid enters the

tapering spray-producing chamber, thereby
considerably shortening the required length
of the tapering portion of the nozzle cas-
ing. For this purpose I aim to provide a
nozzle core in which both the portions tend-
ing to transform the initial solid stream of
liguid into a hollow and rotating stream,
and the portions which cause the liquid to
fill the bore of the otherwise hollow result-
ing stream, are all disposed on exterior and
related parts of the core, so that any de-
posits of scale or the like will be substan-
tially uniform and therefore will not effect
the uniformity or homogeneity of the result-
ing spray. Still further objects will appear
from the following specification and from
the accompanying drawings in which—

Figure 1 is an elevation of a nozzle em-
bodying my invention.

Fig. 2 is a central and longitudinal sec-

In other words, it has
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tion through this 1

Iins 2 of Fig. 1
Fig. 8isanen

taken at mgh'é;

jechng parts of the

i‘z‘avmom@r' and enlarged

F;g E iz a
s “SG section - Lhrouvh the nozzle cas-

nedia meiv forward of the core, show-
h scna rate leGCﬂO”}a in which the core

formm ons and_ tﬁb casing tend to move cer-
tain portions of the hquuf

In the embodiment of the dmw;ng,e, whe
spray nozzle of my mv&nwor co*@susbs of a
nozzle casing i shown as thredded for at-
tachment to 2 nqmct supply pipe, and a noz-
zle core supported within this casing bj
suitable means such as the screw 3. The
tubular caswg 1 has a substantially y Vyz n-

drical LLaumr portion closely fitting the ex-
terior of the “’wozzh core, and alsc has a
*a‘i)ering portion «eo&mect ng this tubular
part with the contracted outles 2 at the tip
of the nozzls, thus E“ozdl tapering

spray-producing cha ber
and the ouﬂw 2 o the nuzziﬂ
core in
which is des1mb1 j s;fme?‘% at 3ts ren
to reduce ¢ the friction of the liquid imping-
ing againsi the s‘ me, and & pair of substan-

tially “helical each ex zundmg for some-
what more hm- a2 &a}f turn around the ex-
terior of bhub. These vanes &GSN"W}

are Jrﬂmetmca N fhsposa_, so that the for-
ward end portion of each vane is in aline-
mend iozfﬂitudhaﬁy of the nozzle with the

van

L”Q

rear end portion of the other vane. Hach
vane is equp?aﬂu somewhat back of its for-
ward end of the core with a heel affording

an abrupt_ shoulder or abuamenu 4, *v"nich
abutment dcsmamy extends at least as far
as the under surface of the other vane, so
that the said under surface will reflect
liguid against this abuument To increass
the effectiveness 03
stream of hqmd agamst
the abutments on the othor vane, L dﬂqim’oly
decrease the pitches of the vanes in the- por-
tions which are in substantial almemenu
longitudinally of the nozzle; that is to say,
the longitudinally alined parts at the ends
of the vanes.

With the nozzle thus constructed, it will’

be obvious from the drawings that the solid
stream of liquid entering the nozzle irom
the .supply pipe is tempmarﬂy subdivided
into two streams which first follow the un-
der sides of the two vanes. If these two
vanes were of simple helical types, the re-
sult would be merely the imparting of
spirally an advancing motion to each of the
two stream portions, so that these two por-
tions would issue as-separate and sprf‘aﬂy
advancing ]eLS which would be both merged
with each other and converied into spray

_u{)u of the mp of each vane.

- ghoulder 4 against the i nner wa. all of

each vame in thus pro-.

tho tapering part of the noszzle. The re-
sulting spray Wouid be corresponchngk] hol-

low or uneven in its effecti veness at difierent _

£ 27

distances mdmﬂ v of the axis of the sprays.
lowever, the reduced pitch at the for-
ward end of each vane as above described
causes the liquid to be directed in planes
approzimately at right angles to the axis of
the nozzle and to be projected both divectly
and by reflection from the bore of the nozzle
casing against such shoulders or abutments.
The result is an interierence of vamousiy
directed stream portiens with mm other,
which interaction partly modifies the rola-
"EODai or spuzliy advancing movement ini-
iglly imparted to each mb of the stream
ﬂ7 the vane s, and which forces parts of the
lquid oo’ah rac_mlly inward and over the
For example,
the particles of Hquid 1 projected wnmmmﬂv
of the hub 2 nd close to the latter as Shown
in Tig, 5, if ummnedea by other "oamlcieo
of liquid, would first be reflng cted by the
ne cas-

again in
‘uveme io

i and would then be reflected

L3

8 di “mwm rotations 317 almost 1

that of the general spiral course pm‘suva by
the iﬂ” of the initie] siresm direcied bo-
ward the said shouider or a?oumem, -But

shown by the armw) encounter cther liquid
mcias tending o pursue the said sp:uf ﬂ*y’
nc.vmcm courss, and the rosulting clash
m]l force part of the Tiquid mdmﬂy mward
” the core over the forward end of the

Co equentiy, the forward end of the core
is entively .and wmmu@wiy covered .oy

liguid, and vae liquid therefore enters the

Eaﬁge end of the tapered or spray-produc-
ing DOX’MOD of the ca smg in a single and
imperforate stream subjected to 2 number
of conflicting strains. These strains partly
tend to advance the unitary stream with a
spiral motmn, and partly tend to move it
qusversely of the n@zzle, thus subjecting
different particles of the hquid to different
mrusts, and thereby producin uite dif-
ferent effect in the tapﬁmng %nam er from

that obtained with a core of 2 plain serew 1

type. DMoreover, the closs embmcmg of the
forward end of the nozzle core by the liguid
effectively prevenis the herstofore custom-
ary prodﬂcmon of o hollow bore for the
stream of ¢ liquid, md therefore aids in pro-
ducmg an imperforate and substantially
homogeneous spray, while the solid hub ei-
fectively screens the outlet of the nozzle
to prevent the direct pm;ecmon through it
of liquid particles which have not been di-
vided into the desired spray..
1t will be noted that this is accomplished
with 2 core having wneo bores extending
through the same and therefore one which
cannot repdily be clogged by scale depesits

the ”“iquid particles urged in this way (ag g
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or other foreign matter, as has been the case
with nozzle cores equipped with perfora-
tions. Moreover, the active formations on
the nozzle core are all disposed upon the ex-
terior of the latter, so that this core can
easily be cleaned if this should be necessary.
So also, the winding passages through which
the two portions of the stream flow may
be quite large in cross-section in compari-
son with those permissible in nozzle cores
equipped with perforations, thus practically

eliminating the chance of having any for-

eign particles of matter clog these passages.
So also, if any scale should be deposited on
the core, this deposit would be distributed
over the various surfaces, thus maintaining
the distribution of the spray substantially
uniform, which is impossible with the older
types of nozzle cores arranged for produc-
ing jets issuing through separated perfora-
tions in the core. To increase the effective
reflection of portions of the liquid from the
rear surface of the vanes, I may desirably
dispose these rear surfaces somewhat ob-
liquely to the axis of the nozzle. However,
I do not wish to be limited to this or other
details of the construction and arrangement
here disclosed, it being obvious that the same
might be modified in many ways without
departing from the spirit of my invention
as shown in the appended claims. '

I claim as my invention:—

1. In a spray nozzle, a core including sub-
stantially spiral vanes cobperating to cause
the liquid to advance spirally about the axis
of the nozzle, and means associated with the

{forward ends of the vanes for impeding the

flow of liquid along only the forward sur-
faces of the vanes. .

2. A spray nozzle core having substan-
tially helical vanes, and abutments asso-
ciated respectively with the vanes and dis-
posed for altering the direction of move-
ment imparted to liquid by the vanes, the
said vanes and abutments being symmetri-
cally disposed with respect to the nozzle of
the core. : ‘ _

3. A spray nozzle core having spiral vanes

-equipped back of their forward tips with

formations arranged for altering the move-
ment imparted to liquid by a portion of the
vanes. S :

4, In a spray nozzle, a tubular casing,
and a core mounted therein and including
a pair of helical vanes each equipped back
of its forward end with an abutment ex-

tending substantially longitudinally and ra-
dially of the nozzle casing.

5. In a spray nozzle, a tubular casing,
and a core mounted therein, the said core
including a hub, a plurality of helical vanes
symmetrically disposed about the hub, and
abutments at the forward end of the core
codperating with the bore of the nozzle cas-
ing for causing a radially inward movement
of portions of the liquid, thereby causing
the forward end of the core to be continu-
ously and entirely immersed in liquid.

6. In a spray nozzle, an imperforate core
including substantially helicoidal vanes
formed for initially imparting a spirally
advancing movement to the liquid and for
thereafter abruptly accelerating the rate of
spiral advancement of the liquid over the
entire radial width of the vanes.
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7. In a spray nozzle, a core including heli-

coidal vanes formed for initially imparting
a spirally advancing movement at a prede-

_termined rate to the portions of the liquid

traversing both the forward and rear sur-
faces of each vane, and for thereafter modi-
fying the rate of spiral advancement of
only the portions of the liquid traversing
the forward surfaces of each vane. .

8. In a spray nozzle, a tubular casing, and
a core mounted therein; said core including
a plurality of helical vanes symmetrically
disposed about the axis of the core and each
having its forward tip in alinement longi-
tudinally of the casing with the rear por-
tion- of another vane, and an abutment
mounted on each vane and extending at least
as far forwardly of the nozzle as the ex-
treme vane-tip directed toward the said

‘abutment.

9. In a spray nozzle, a tubular casing and

a core mounted therein, said core compris-

ing a hub, a pair of helical vanes symmetri-
cally disposed about the hub and each hav-
ing its rear end spaced from and under-
hanging the forward end of the other vane,
and a pair of abutments disposed respec-
tively at some distance back of the forward
ends of the said vanes and extending for-
wardly from the vanes to afford surfaces
substantially in a common plane substan-
tially radial of the common axis of the core
and the casing.

Signed at Chicago, Illinois, April 20th,
1918.

HARRY D. BINKS.
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