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To aZZ_wkom it may concern: I
Be 1t known that I, Wmnriam E.
citizen of the United States, residing at In-

dianapolis, in the county of Marion and
State of Indiana, have invented certain new

and useful Improvements in Means for Pro-
ducing an Air Lining Within a Nozzle Con-
struction, of which the following is a specifi-
cation, ' |

This invention relates to means for produc-

ing an air lining within a nozzle construe-
‘tion, the nozzle being used primarily as a

concentrator and separator for metal ores,

‘although it will be understood that the de-
vice can be used as a sand blast nozzle, or

for separating and grading particles of mat-

ter according to their specific gravity, and.

especially particles of an abrasive nature,

and the prime feature of the invention is the

_Erovision of means for introducing an air

ank or lining around the wall of the bore

~through the nozzle so as to prevent the par-
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ticles that are passing through the bore of
the nozzle coming in contact with the wall
thereot, thereby reducing the wear and de-

terioration of the parts of the nozzle to a

minimum. -

- A turther feature of the invention is the
provision of means for conducting the air
torming the lining into the bore of the

nozzle in such manner as not to choke or

retard the force and movement of the parti-
- cles being carried through the nozzle under

either air, steam or hydraulic pressure.
A further feature of the invention is the
provision of means ior utilizing the air

forming the lining of the interior of the noz-

zle for adding momentum to the particles

- passing through the nozzle and assisting in

propelling the particles towards the dis-
charge end of the nozzle, thereby eliminating
any possibility of the particles congesting or
leaving the nozzle in compact or uneven for-
mation. o | i
Other objects and advantages will be here-

inatter more fully set forth and pointed out

- in the accompanying specification.
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In the accompanying drawings, -
Figure 1 is a side elevation of a nozzle,

Kigure 2 is a front end elevation thereof,
Figure 3 1 a longitudinal central sec-

tional view as seen on line 3—38, Figure 1,
Figure 4 is a transverse sectional view as
seen on hne 4—4, Figure 3, '

Figure 5 is a side elevation of one of the
air controlling members, and -
Figure 6 is a detail sectional view show-

nozzle. _ - .
Referring to the drawings, 1 indicates a
housing which is preferably cylindrical and

~having a flange 2 at one end thereof, while
the opposite end of the housing is threaded |
-85
‘an entrance opening 4, while the opposite
end of the housing 1s provided '
5 having at its axis a discharge opening 6,

into a cap 3 at the axis of which is formed

ATENT OFFICE.
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‘Ing means for controlling the passage of the -
alr utilized for forming the cushion into the
- 60

with a plate

preferably flared outwardly so that the par-. '

ticles discharging therefrom will not come.

in contact with the wall of the plate. The
plate 5 is preferably provided with an in-

‘wardly extending bead 7 which enters a re-
cess 8 1n the end of the housing 1, said plate

being held in engagement with the end of
the housing by threading a lock ring 9 into
the flange 2, the peripheral edge of the plate
o.and the inner edge of the locking ring 9

being so tapered that the wall of the ring

will overhang the peripheral wall of the

~plate 5 and exert wedging action there-

against when the ring is turned into the
dange. o | . _

In nozzles of
steam or hydraulic pressure, is employed for
carrying substances through the nozzle and
with sufficient force that the particles will
be separated in accordance with their specific

gravity upon discharge from the nozzle, or

may be used for carrying sand or the like for

discharging the same for polishing different

surfaces, and owing to the force with which

the particles are carried through the nozzle
rapid deterioration of the nozzle hags pre-
vailed, especially when abrasive substances

are carried through the nozzle.

To overcome this objectionable feature,

and thereby greatly prolong the life of the
nozzle, air 1s entered through the wall of
the housing and so discharged or entered
into the bore of the nozzle through which the

particles are being forced, as to form a com-

plete lining or cushion, thereby preventing
‘the particles coming in direct contact with
the walls of the nozzle, and to this end a

plurality of bars 10 are extended longitu-

this class a stream of air,
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dinally of the housing 1, the inner edges

of which are so terminated as to form a cen-
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tpal bore 11 1en0~thw1se of and thromrh the

. axial center of the housing while the outer
edges of the sbars are spaced from sthe 13-

terior wall of the Thousing to form

‘passage 12 entuelv-around the series of
-bal‘s T | | |

‘111 Elll"

In cross SeCtIOIl ‘the bars 10 are évbﬁtap
tially .wedge Shape and so positioned that

their 1nner edﬂ'e%: will be tangential to the

10
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bore 11 and are spaced apart to form radial
‘passages 13 between the bars, said passages
“also béinlg substantially w edoe

“shape and

tangential to the bore 11. Conequemﬁ y, the

a1y entelmﬂ the, bore T1 through the mum}_.

air, passages 13 will ClI'ClllaL@ around the
wall of the bore 11 and iorm a blanket ox
cushion of air between the 11111@1 edues

- the'bars 10 and the particles passing length-

20
~ ings, 14 representing the “air cushion and 15
the pmtmles being fola;ed through the bore
“To more ev enly distribute

the dir- formmo the cushion within the bore

25 of thenozzle, fmd limit the tivisting action

ot the nozzle.

wise through the bore, this feature 3”‘*61115.1_

more cledrlv shown in' I‘wure 9 of the draw-

thereof, ‘the’ bars 10 are arra nof'(,.d subsmn-

- tially clockwise 10116'11311(‘,1111.:1113 and rifled

30

counter- elockwise so- that the -air when dis-

charging ntosthe bore 11 'from the air pas-

sages 13 will be- umformly distributed and

 theréby -maimntain & constant pressure ::*h—-

_ %tantmlly the: full length of the nozzle.

- "To prevent ‘the air, employud for ‘form-
ingthe air cushion from. traveling directly
-'from the ~air passage 12 bhl"OUDh the air

passages 13 mto the bore 11, one face of

" each bar 10 is-provided with one or more

ribs‘16 which ave curved from their outer to

théir Fower endsg and-‘are inclined towards

40
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the discharge end of the nozzle, the ribs on
one: bar bemﬂ' 1n -stae ﬂ'ered relation with or

out of ahgnment wlth the ribs of the next

succeeding bar, consequently the air will he

distmbuted or. dl&cha,rfred mto  the bore ‘at

various points:thr oufrhﬁut the lenoth of th{“

- bore, and- by mchmncr the ribs- towm*d% the

- alr,
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- will-
“through

chscharue end of the nozzle the force of the

tend to-adhere to the wall of the] bore 11 and
not  congest: the -particles passing
the Lme COHSﬂquently ‘the par-

 ticles wi i1l leave the nozzle at a uniform flow

the present instance the ends of the bars are
provided with- pm]ectmns 17-and 18, wh 1Ch'

and will not become bunched am] dl%hqrne
mtemu ttently. o

"TFhe ribs 16 also serve to space. the bars 10
a uniform distance apart and to hold them

- _m rigid:spaced relation.
0

__ Any suttable means: may be employed f01
mmhormw the ends of the bars 10, but m

enter pockets 19 and 20 in:the inner face

0 fthe cap 3-and pla,te 5 respectwely. ’Ihe

-towazdfs the discharge end of

when dischaneed  from the ribs, will
' tend to ~add - momentum to ‘the partlcleﬂ
passmg ‘through ‘the ‘nozzle -and will also

1,514,976

alr for Eormmo the cushlon within the bore -

11 prefermly enters the air passage 12

through tubes 21, any desirable number of

which may be empmyed and these tubes are

preferably so inelined that the air will trend
the nozzle

when dischar ged ﬂl@leh om. Xt 1t 1s lound

‘desirable to more uniformly scatier the alr

as it enters the air passage 12, substantially
inverted cone shape shleH'; 29 may be eil-
tered in the air passage 12 and in line with
the discharge end of the tubes 21, said

shields having spring arms 23 which en-

24 formed in the interior
¢ oi the tubes 21, said spring arms holding the

cage shoulders

shields in fixed ﬂw‘nmem with the ends of
the tubes, Lonnequentl} when the
char C"‘IHG from the tubes strikes the Sluelds

it will be diffused and will enter the pas-

sages 18 at a uniform pressure. A washer
05 may be forced into Lhi, tubes 21 anda onto
the ends of the arms 23 for holding said
arms 1n eng agement Wiﬁh the shonlders 94.
The air passages 18 extend longitudinally
of the axis of the nozzle and may be varied
in length, although under most ecircum-
stances the}f will extend subs u{:},ntlcl]l‘] ‘the
full length of the nozzle. The bore 11 may
also be srranged fiaring toward the dis-
charge end of the nozzle, if desired. Tt will
also be understood that 'Lhe bars 10 may
be formed in the manner of a cage instead ot
being formed 1n separate elements.

H‘wmfr thus fully described my said -
vention, “what 1 claim as new and deqne
to secure by Letters Patent, 1s: -

1. -In 2 nozzle construction a hollow hous-
ing, a plurality of spaced bars forming a

bore longitudinally of said housing i,hrouﬂ'h

which particles are conveyed at 1110'11 ve-.
locity, and means for directing air into the

space between sald housing zmd bars for
forming a bank or cushion of air‘between
the Dartlc,les passing through the nozzle and
the wall of the bore of the nozzle.

2. A nozzle having an axial- bore, means

for introducing partlcles mto said bore, and

a plurality ot spiral air passages 1n over-

lapping relation for introducing a rotating

forwardly moving film of-air into- the bore
of the nozzle between the particles and the
wall of-the bore, subst‘mtmlly as set forth.

3. In a nozzle construction, a  nozzle
proper having a-bore through which par-
ticles are conveyed under high  velocity,
means for conveying air into “the nozzle.
means for discharging the airinto the bore of
the nozzle in a manner for causing the air
to form a cushion or lining between “the wall
of the “bore and :the 3a1t1de3 being con-

- veyed - therethrough, means for- controlling

the action of the air-to prevent the same
from congesting or restricting the particles
passing throuf*h the bore, and means - for
causing the air to assist 1n propelling the

it dis-
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particles uniformly towards the discharge

end of the nozzle. - | _

4. The combination with a nozzle struc-
ture having a bore therethrough, of means
for conveying air into said nozzle construc-

tion, and means for causing said air to
enter said bore in a plurality of substan-
tially thin sheets and
axis of the bore. S

bars within said housing arranged to form

a bore Iongitudinally of the nozzle, said barg

being arranged tangentially to the axis of
the bore and spaced apart to form air pas-
sages, and means for conveying air into said
housing and through said air passages be-

‘tween the bars whereby a bank or cushion
of air will be formed around the wall of the
bore.

6. In a nozzle construction, a housing, a
plurality of bars arranged longitudinally

‘within said housing and spaced therefrom

to form a circumferential passage, said
bars being arranged to form a bore longi-

- tudinally of the nozzle and spaced apart to

form passages tangentially to the axis of

the bore and means for conveying air into

sald housing and through said passages for

“forming an air cushion within said bore.

7. In a nozzle construction, a housing, a
plurality of bars arranged longitudinally

within the housing and spaced therefrom
to form a circumferential passage, said bars

being arranged to form a bore longitudi-
nally of the nozzle and spaced apart to form

passages tangentially to the axis of the
bore, inlet tubes communicating with said

circumferential passage and means for hold-
ing the bars in spaced relation.

tangentially to the

5. In a nozzle construction, a housing,

8. In a nozzle construction, a cylindrical
‘housing, a plurality of bars extending lon-

gitudinally of the housing and arranged to
form a central bore through the nozzle, said
bars being spaced from the housing to form
a circumierential air passage and spaced

apart to form radial air passages, said

racial air passages lying tangentially to the
ax1is of the bore, and a plurality of ribs for
controlling the travel and discharge of the
a1r passing through the radial air passages

into the bore for causing the air to collect

and form a liming around the wall of the
bore, said ribs forming spacing members
for the bars. R

9. A nozzle construction comprising a

“housing having a bore through which par-

ticles are conveyed at high velocity, means
tor conveying air into said housing for
forming an alr cushion within said bove,

~and means for diffusing the air as it enters

sald "housing. o _ -

10. A nozzle construction comprising a
housing, a plurality of bars within and
spaced from the walls of said housing, said

bars having air passages therebetween ex-
tending longitudinally

_ of the axis of said
nozzle, said bars being arranged to form a

bore and means for conveying air into said

housing and through said air passages.
In witness whereof, I have hereunto set

my hand and seal at Indianapolis. Indiana,

this 11th day of May, A. D. nineteen hun-:
dred and twenty-one. - -

WILLIAM E. LEWIS.

Witnesses: _
Carey S. Frygs,
M. L. SHUBER.
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