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CENTRIFUGAL SPRAY HEAD

William E. Ingram, Richmond, Calif., assignor to Rheem

Mg_nufacturﬁng Company, Richmond, Calif,, a COrpo-
ration of Califemia

Application May 31, 1956, Seriai No. 588,454
1¢ Claims. (CI. 295—63)

This invention generally relates to spray apparatus, and
1s more particularly directed towards a centrifugal rotor
which may be utilized for directing paint, lacquer or other
liquids towards and onto the inner peripheral surface of
an article positioned thereover.

Centrifugal spray heads or rotors are widely used for
any number of purposes, and while the construction of the
present invention is particularly well adapted for painting
the inner surface of articles such as cylindrical drums or
containers, it will later become evident that such con-
struction would also permit its use for other purposes,

such as atomizing and the like.

There are many problems attending the spray painting
of the inner surface of a container, and certain of these
difficulties are discussed in a copending application, Serial

No. 475,353, entitled, Liquid Spray Apparatus and Proc-

ess. In general, such problems include the undesirable
entrapment of air, inconsistency of application on the sur-
face, etc. While the apparatus disclosed in said applica-
tion provided marked improvements over the prior art,
It was found difficult to consistently provide uniform coat-

ings on the exposed container surface, and more particu-

larly the applied coating would sometimes possess a thin
Iined barber pole effect. S |

Accordingly, it is an object of the present invention to
provide a centrifugal spray device in which the liquid is
hurled from the rotor in a relatively wide uniform pat-
tern whereby a larger surface area may be coated than
with conventional spray heads.

Another object of the invention is to provide apparatus
of the character described in which the liquid to be
sprayed 1s uniformly distributed throughout the entire
peripheral extent of the rotor so that consistently uni-
form coatings may be provided. |

A further object of this invention is to provide a spray
rotor of the character described including an axial liquid
feed chamber, in which means are provided for dispersing
the liquid from said chamber completely around the liquid
supporting surfaces of the rotor. |

A still further object of the invention is to provide a
spray device as hereinabove referred to in which the

Iiquid moves radially outwardly on the rotor along a plu-

raiity of defined paths of different axial positions.

The invention possesses other objects and features of
advantage, some of which, with the foregoing, will be set
forth in the following description of the preferred form
of the invention which is illustrated in the drawing accom-
panying and forming part of the specification. It is to be
understood, however, that variations in the showing made
by the said drawing and description may be adopted with-
in the scope of the invention as set forth in the claims.

Referring to said drawing: |

Figure 1 is a vertical cross-sectional view of the spray
head of the present invention.

Figure 2 is a portional top plan view of the structure
shown in Figure 1, with a portion of the cover plate re-

~moved to better illustrate details of construction.
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Figure 3 is a cross-sectional view taken substantially
in the plane indicated by line 3—3 of Figure 1.

Figure 4 is a cross-sectional view taken substantially
in the plane indicated by line 4—4 of Figure 2.

Figure 5 is an enlarged sectional view of a porticn of
the plug member illustrated in Figure 1.

In broad terms, the rotor or spray head of the present
invention is designed to receive paint, lacquer or other
liquid, effect a uniform distribution of the liquid com-
pletely around the rotor chamber, and then centrifugally
cast off the liquid in somewhat atomized form in a rela-
tively wide pattern whereby the problems where a narrow
paint application is adopted are effectively overcome.

Apparatus to carry out the foregoing is preferably con-
structed as illustrated in the drawing, and with reference
thereto, it will be seen that my improved spray head in-
cludes a rotor body, generally indicated by the numeral 6,
having a hollow hub 7 integrally formed therewith. As
will be understood, the hub is adapted to be connected to
a suitable drive shaft through which the paint or other
ltquid is delivered to the hub bore 8. The lower surface 6
of the rotor preferably forms a small obtuse angle with
the hub axis, and the construction of the upper surface,
which comprises an important part of the invention, will
be hereinafter discussed in detail.

As will be clear from Figure 1, the hub bore 8 extends
completely through the rotor bodyv so that the latter is of
generally annular form, and a disc-like cover plate 12
overlies the upper surface of the rotor body in spaced
relation thereto so as to define a rotor chamber 13 be-
tween the cover and body.

Means are provided for distributing the liquid delivered
to the hub bore 8 to the rotor chamber in such a man-
ner that throughout the 360 degrees of peripheral extent
of the rotor, a uniform quantity of liquid will be pres-
ent. In this connection, it should be mentioned that
with prior spray heads, stroboscopic analysis has indi-
cated that as little as 20 degrees of the rotor chamber
received any liquid, and consequently the efficiency of
the rotor was seriously impaired. Therefore, to insure
uniformity of liquid discharge at the rotor periphery, it
is first necessary to insure a uniform delivery of liquid
to the roter. In the present construction, it will be noted
that the upper end of the hub bore is diametrically en-
larged and threaded, a shoulder 16 being formed at the
juncture of the two bores. A plug member 17 is po-
sittoned in the enlarged bore, such as by providing an
externally threaded sleeve 18 engageable with the thread-
ed bore, the sleeve having an internal groove 19 at the
lower end thereof. The lower portion 21 of the plug
forms a press fit with the sleeve 18, and a lower radial
flange 22 thereof may be inserted within the groove 19
and clamped between the shoulder 16 and the sleeve.
The upper end portion 28 of the plug body is provided
with an axial tapped bore and overlying such end is a
generally inverted cup shaped member 23 having a boss
24 at the top thereof for engagement with a similarly
shaped opening at the center of cover 12, and a bore
extending axially through the boss and upper web of the
member. An apertured cup shaped washer 26 overlies
the boss 24 and adjacent cover portions and a threaded
lock bolt 27 extends through the washer, member 23
and into the tapped bore of body portion 20 wherebyv
the rotor, cover and plug are all retained in fixed relation
to each other. |

In connection with the liquid distribution from the .
hub bore 8 to the rotor chamber, it will be noted that
the lowermost edge of plug portion 21 is provided with
a central aperture 31 in communication with the bore
8, such aperture also communicating with an enlarged
conical chamber 32 formed by the inner wall 33 of the
chamber diverging outwardly from the aperture. The




. dtstrrbutron

" thirty degrees from the hub -axis.
~-radially outwardly. of flange 41 whereby a liquid passage

"~ cover,

" resulfs..

1ower sarfaee 3 of plug portlou 20 is of mverted comcal;
form with its apex alighed with the axis of aperture

31, A plurality of circumferentially spaced apertures

" the uppér. edge surface of the latter . being of geuerally

- flat frusto-comoal shape and forrume the lower edge of
o By way - of example, if - the
" ‘Central aperture is ¥ inch in diameter, some twenty-four, “
o .apertures 36 of 349 inch dlameter may. be successfully
- itilized, In othet words,

‘the Tespective apertures

1 ‘the effective cr
area of the apertures 36 should be-in excess of that of

the inlet aperture 31. “To further insure proper liquid
‘the lower end of. member 23 is provided _1'5
_.--'The band is provided with an inwardly directed radial . :
‘flange 63 by means of which the band may be secured
by screws 64 or the like to surface 53 adjacent wall 51,

- with a flange 41 having an inner wall 42 directly - op-

__ | posed and substantrally normal to the axes of apsr—-
~ tures 35. —

- T In operauou hquld puraped into hub bore 8 from any =
'._-sultable source enters through aperture 31 and first en-

“aaces the inverted conical wall 34 from which. it is de-

| flected -towards the conical wall 33 and: finally through

~‘the apertures 36. Emerging from the apertures, the lig-
uid strikes the flange or skirt 41 from which it is di-

 rected- downwardly through a. geeurally mverted frusto-

© conical passage 42 to engage a generalty flat annular

OSS- sectteual |
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inch deep ThlS patteru of slot depths is continued

' around the eomplete periphery of the rotor body where-

| 36 are provided immediately above the plane defined '
by the wall 33 merging ‘with the inner ‘wall of the sleeve 18,

v} |

- .could- be -utilized, depeudtng on :rotor size, rotattonal '-
speed, and like factors. : - - :
To complete the rotor construction, a perforated an-
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| surface 43 of the rotor surrounding the hub bore-and . =

in. spaced relation to the distal end of the flange 41.

“Thus, the liquid in passing from bore 8 to the surface -
43 Whlch forms a portion of the rotor chamber must
L _.=-engage a plurahty of angularly related sr.rfaces, resulttng'

‘a relatively wide path thereby a
discussed- advantages in spray techmques o
| appreelated that where the terms “upper” or “lower” were
used herein, it was solely with reference to the position
of the parts as illustrated, since the rotor could be re- |

30

in uniform .distribution of the qumd over. the entire an- |

- nular surface 43.

* ..~ 'The -outér. perrphery of surfaoe 43 is bounded by a'_.
. short firusto-conical wall 46 drsposed at an auﬂ'le of about .

Wall 46 tertnmates

39

_74’7 is formed therebetweeu, and the upper edge of the -

o wall then continues radially ou‘“wardly in a relatively
o ﬂat frusto eontoal surface 48 0

- degrees from the hub axis.

Tset approxmlately seveuty e |
. 40 hollow hub: to the space between said base -and cover, -

~ the surface of said base in opposed rélation to- said cover . |

. It rmght be expected that the quurd emerging from'_-.'-- |
" passage 47 would upon rotor rotation, climb up on wall

. 46 and then move. outwardly due to centrifugal force

-along the rotor. surface 48, This, however, would result .'

- in the previously meattoued undesirable feature .of hav- 4
- ing the hqmd confined in a narrow band upon leaving
Accordingly, as an important feature of the

the rotor.

- present invention, selected paths for: liguid travel across -
:_t_l_le rotor are: provrded so as to matertally increase the.
wrdth of the hqurd dlspersal pattern and result i -su-

by I
-

~ perior and more uutform appheatton of the ltqutd on-an

© article being painted.

‘With partteular refereuee to Frgures 2 and. 4 of the

_. drawmg,- it- will be seén that the upper surface 48 of -

: " the rotor is provided with a plurality of grooves or slots,.
- generally designated by the numeral 50, and extending:

~ radially outwardly from passage 47 to-a perlpheral axial

~ wall 51 spaced. radrally inwardly of the periphery 52 of

~_the rotor, a relatively flat surface 53 in parallel relation-
o 5111P 1o COVEI‘ 12 extendmﬂ from the lower edge of the

W)
o |

&)

-wall to said perlphery | Thus ‘these grooves are eaeh.. -

o _dtreeted radially ‘outwardly and upwardly towards the
o “When liquid emerges from the passage 47, the
c greater portron thereof will pass through the. slots 50
 while the surface 48 will remain substentially clear of
| by having the slots of varying.
- depth, the path followed by:-the liquid: in_its radial out-

the quuld Aceordrugl

 ward- movement will have a substauttally wider pattern

~ than if the liquid moved along -a single ‘surface and a
- -more emmeut dlspersal and distribution -of  the quurd- 7
| By way of example, and as best illustrated in

.~ Figure: 4 of the drawing, slots of three different depths

| .'_-_are used, a slot 58a berng approxu:oately Y& inch deep,
Coooan ad]aceut siot. 560 being approximately ¥ inch deep,
o _-aud the ue:rt ad]aeent slot S€c. bemg approxrmately %

T e~

“line pattern.

and cover, said

by the rapidly spinning rotor will cast off the qumd in
a pattern approximately 12 inch wide instead of a pencil- -
While these dimensions have been tested

and found adequate, it is apparent that other slot depths

nular

metal band 61 extending between surface 53 and

liquid inlet openings and passages to the rotor chamber.

The band-serves to break up. relatively large droplets of

liquid emerging from the ends of the slots 50; and ' to
further insure adequate: drspersron, an annular screen 66 -
18 secured between the cover and rotor body in any suit-
 able manner, the screen being approxrmately a 25 mesh, - -
.and posmoned radially outwardly of the band 61. In
“this manner, the liquid moving radially outwardly along-.-_ T
the grooves 50 will pass through the band and screenin -
fording the previously =

It will also be

positioned for use with the axis thereof horizontal, in-
cllned etc W1thout detractmg from the. operabtllty there-_

of.,
What 1s clalmed is:

1. Spray .apparatus 1nclud1ng a rotor havmg a hollow:_'; }

hub and a base extending radrally outwardly therefrom,

~ a cover secured- to said base in generally parallel spaced -
~ relation thereto, means defining a liquid passage from said

being of relatively flat conical configuration, and said sur- -
- face. havmg a plurality of radially extending slots of vary- . -
‘ing depth in which liquid may move upon- rotor rotatron.'f- B
2. Spray. apparatus including a rotor having a hollow -
'hub and a base extending radially outwardly theréfrom, .
a cover secured to sald base in -generally parallel spaced
o relatlon thereto, means defining a liquid passage from said -
‘hollow hub to the space between said base and-cover, the =
surface of said base in opposed relation-to. ‘said . eover__’.
being of relatwely flat conical configuration, aud said sur-
- face having a plt,u'aht};:r of radially extending slots of =
| _Varymg depth in which llqmd may move upon rotor -
~ rotation, the slots.:of the. same depth’ bemg

sy_t metrically posrtroued on sa1d surface.-

N axrally and’ towards. the- inner: surface of said body,

5 Apparatus of the eharac:ter descrrbed comprlsmg a-'f ': s

eaera__lly

3. A spray. head including a totor body havmg an_’__"';.i
" axially extending hollow hub thereon-and a chamber ex- 7
"~ tending generally annularly about the hub, a cover plate -
disposed in generally parallel spaced relation to said body,
an axially extending member positioned between said hub -
| 1ember having an- axially extending °
chamber therein with an open end of said ‘chamber in - °
communication with the bore ‘of said hub and another -
~end of said chamber having a generally- inverted comical.
‘top wall in- opposed relation to-said open end, said axial
chamber adjacent said open. end having a generally-conical ~
- slde wall extending towards said top wall, and means de- =
. _I_ﬁmng a plurality of radtally extending apertures adjacent -
" the juncture of said walls and providing communication -~
?betweeu said axial chamber and said annular- chamber. -
4. Apparatus as set forth in claim 3 including an axial =
sklrt overlying said apertures in_ radial spaced relation
- thereto.for deflecting llquld emerging therefrom generally"

- cover 12 is provided. The apertures 62 therein are in =~

thé neighborhood of 0.02 inch in diameter and cover a'= =
large portion of the surface thereof so as. to provrde an -
open area greatly in excess of the area provided by the - - |
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rotor having an axially extending hub and a pair of axially
spaced and radially extending surfaces defining a rotor
chamber therebetween, fluid passage means between said
hub and said chamber including an axial chamber in com-
munication with the bore of said hub and a plurality of
radially extending apertures interconnecting said axial
chamber and said rotor chamber, and one of said rotor
surfaces having a plurality of radially extending out-
wardly-inclined liquid passages of varied spacing from
the other surface thereof.

6. Spray apparatus including a rotor having a hollow
hub and a base extending radially outwardly therefrom,
a cover secured to said base is generally parallel spaced
relation thereto, means defining a liquid passage from said
hollow hub to the space between said base and cover, the
surface of said base in opposed relation to said cover
being provided with a plurality of radially extending slots
with the base of each slot being at a different axial distance
from said cover than the next adjacent slot.

7. Centrifugal spray apparatus including a rotor having
a central opening and a cenfral hollow hub extending
axially therefrom in alignment with said opening, a cover
disposed in axially spaced relation to said rotor and se-
cured thereto, a central annular portion of said rotor
having a generally frusto-conical surface terminating in
a generally axial wall, and the peripheral portion of
sald rotor having a transaxial annular wall spaced at a
greater distance from said cover than is the peripheral
portion of said frusto-conical surface, and means on said
frusto-conical surface defining a plurality of radial slots
extending from said central opening to said axial wall,
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8. Apparatus as set forth in claim 7 further charac-
terized by said slots being of different depths with slots
of the same depth being substantially equally positioned
on the rotor surface. |

9. Apparatus as set forth in claim 8 in which plug
mecans are provided in said central rotor opening, said
means having an internal space in communication with
said hollow hub and opposed conical surfaces defining
said space, and said plug means being also provided with
a plurality of radial passages communicating with said
space and said slots respectively.

10. Liquid spray apparatus of the character described,
mcluding a rotor comprising transaxially extending op-
posing walls defining a chamber surrounding the rotor
axis and provided with a ceniral portion for the intake
of liquid and an annular oulet forming the periphery
of the chamber, one of said walls having on the interior
of the chamber a plurality of radial passages extending
substantially from said central portion to the peripheral
outlet and with the bases of certain of the passages be-
mg at a different axial location than the bases of adjacent
passages whereby the liquid will be directed from the
passages to correspondingly different portions of the
outlet.
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