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11 Claims,

This invention relates to apparatus. for pro-
Jecting granular material and is more especially
concerned with sand-projecting apparatus.

Known sand-blasting devices operating with
compressed air have the disadvantages of a very
high air consumption and in consequence require
a substantial power input.  The cause of this
inefficiency is to be found in the circumstance
that for a particular blasting operation a par-

¥ ticular flow of sand is necessary, which deter-
mines the size of the nozzle bore, and the nozzle
size determines both the air and power con-
sumption. This rises very greatly with incress-
ing size of the nozzle bore. “This disadvantage
8. has been effectively obviated by accelerating the
sand particles, not by compressed air, but by
projecting them by means of a so-called centri-
fugal sand throwing device whereby a perform-
ance equal to that of the sand-blasting type is
uhtained with only g fraction of the power pre-
viously required. However these centrifugal ‘sand
throwing devices introduce other disadvantages.
‘'he accelerating vanes always provided In them
.re subjected to an extraordinarily rapid abra-
A0n, and so far it has not been possible to pre-
vent this by covering the vanes with hard ma-
ierial smch as is used for example for abrasion-
resisting nozzies. <A further disadvantage of these
devices is that the sand is continuously distrib-
B uted over a relatively large area so that projec-
tion of the sand into the angles and corners of
an article being treated is difficult or ineffective;

and finally they are so bulky that they are not -

generally capable of use in situations where the
‘s sand stream must be traversed over large sur-
faces (de-rusting operations on large ferrous
structures, cleaning of large castings and so
forth) ; consequently they are not capable of

use where previously free sand-blasting devices:

“) were employed. .
According to the present invention the advane
tages of both kinds of sand projecting devices are
combined without their disadvantages by accel-
, erating the sand centrifugally and causing it to
% be projected out of at jeast one rotating nozzle.
By nozzle in the sense of the invention is to
be understood any suitable tubular member of

any suitable inner profile.

These nozzles no longer determine the air con-
# sumption by their cross section, since centrifugal
force instead of the velocity of the escaping car-
rylng medium (compressed air or steam) is em~
ployed for accelerating the granular material
projected. The rotating nozazles, or only one
nozzle in certain cases, can be disposed on a

(Cl. 51—9)

rotary héad, with which they rotate, at any de-
sired angle to the axis of rotation, s6 that it
is possible to obtain a narrowly concentrated sand
stream and to operate on relatively small sur-
faces of the article belng treated. The reduce &
tion of the abrasion by the sand belng projected
by the use of material of great hardness, which

is still not possible in the ordinary centrifugal
sand throwing devices and which would he ex-
tremely costly in these, can be easily carried 10
out with the improved nozzle-like construction

of the means guiding the stream flowing out, in
the mianner employed in the known sbrasion-
resisting sand-blasting nozzles.

"The idea of giving a rotary movement to the 18
known sand-blasting nozzles, that is to say those
operating with compressed air, is not broadly
new. Such constructions have been sttempted
in which a nozzle hesd having two nozzles dis-
placed at 180° is set in rapid rotation by the foree 20
of reaction of the discherging mizture of sair
and stad, with the object of obtaining an ime
broved result for many purposes such as for ex-
ample cleaning the inside of tubes. These rotat-
ing nozzles however could naturally not over- 25
come the above-mentioned disadvantege of the
dependence of the nozzle cross section on the
flow of sand necessary for the blasting opera-
tion; they have therefore the large air and pow-
€r consumption of all previously known sand-
blasting nozzles. Further, it was found that
with these constructions sand quickly got into
the bearings of the rotating parts on the fixed
(non-rotating) part of the device and interrupted
the operation of the apparatus.

In the arrangement aceording to this inven-
tion the driving member of the part of the de-
vice carrying the nozzles is kept clear of the
sand-air mixture being discharged, Accordingly
with mechanical blowers the driving means for 40
the hollow shaft can generally be kept outside
the sand-filled chambers. However where on
account of the kind of use the driving means for
the rotating nozzles must remain in their imme-
diate neighbourhood, as is convenient when the
device has to be traversed over long lengths and
large areas, the above-mentioned drawback of
the rotating nozzles, namely the jamming of sand
in the bearings betweep the stationary and rotat-
ing parts of the device, can be avoided by ad- 50
mitting compressed air from the driving side
into the bearing space between the stationary and
rotating parts. Lengthy tests have shown that
this flushes the bearing spaces and thus Prevents
the sanding-up of the bearings,
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In all cases where owing to the design of the
device the sand does not fall by gravity to the
rotating head carrying the nozzles as for exam-
ple in the above-mentioned machine blower hav-
ing a vertical shaft, the sand may be delivered
into the rotating head by compressed air which
in this case however, as it has only to supply
the energy for moving the medium to be pro-
jected but not the blowing work, may have &
very low pressure and thus absorb only little
energy. In order to eliminate a special blower
for this compressed air serving only for the de-
livery of the medium to be projected, it is con-
venient to provide an injector in advance of the
driving means for the rotatable head carrying
the nozzles. . .

In cases where it is advantageous to permit
the projected medium to escape from only one
nozzle, the centrifugal force due to the latter may
be balanced by a suitable counterweight arranged
to exert the same centrifugal force.

" A plurality of constructional examples of the
invention are shown, in the accompanying draw-
ings in which:

Fig. 1 is a vertical section through one con-
structional form in which & rotating head is
directly connected with the hollow sheaft, having
on the left a directly connected nozzle and on
the right a detachable (abrasion-resisting) nozzle,

Pig. 2 is a section on the line II—IT of Fig. 1
through the delivery tube,

Fig. 3 is a longitudinal section through a con-
structional example of the device having an air
motor drive, i

Fig. 4 is a section on the line IV—IV through
the air turbine of Fig. 3,

Fig. 5 is a longitudinal section through: part
of another example having a rotatable head with
only one nozzle and a counterweight, .

Fig. 6 is a longitudinal section through an
example driven by a flexible shaft and & pair of
gear wheels, ) .

Fig. 7 is a longitudinal section through a con-
struction with a drive by an electric motor, and

Fig. 8 is a longitudinal secfion through an ex-
ample with an injector disposed in front of the
driving means. :

In the example shown in Figs. 1 and 2 the ro-
tatable head 2 is rigidly connected with the rotat-
able sand delivery tube §. The drive of this tube
is disposed outside the sdand filled working cham-~
ber, that is in the space over the wall X—X which
represents any suitable partition. The drive of
the hollow shaft is effected by an electric motor
a through a bevel gear b, ¢ the pinion ¢ of which
is rigid with the sand delivery tube 1.

As soon as the sand in consequence of its
weight falls. from the funnel d and through the
hollow shaft { into the rotary head or nozzle head
2, it is picked up by the inner surfaces of the noz-
zles 3, 3’ rotating with the tube, of which the
one is rigidly connected with the nozzle head 2
and the other is a screwed-in abrasion resisting
nozzle. In consequence of centrifugal force the
sand is discharged at high speed on to the ar-
ticle being blasted. In-order to guide the par-
ticles of sand, which fall in the neighbourhood
of the longitudinal axis of the tube { to the noz-
zle head 2, rapidly and positively to the entry
ends of the nozzles it may be desirable to provide
& division wall 4 in the medial plane of the noz-
zle head. ,

Figs. 3 and 4 show an example of the inven-
tion with the drive of the nozzle head by means
of an air turbine. Sand, which is moved by com-
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pressed afr at such a low pressure that just suffi-
clent transport velocity for it is obtained, flows
through the tube & which is held by a clamp e
and to the right is extended as necessary by a
tube or hose duct, Tests have shown that in
using fine and medium sand about one at-

mosphere is quite sufficient, for which only a

very small compresser is required. The sleeve 6 .

is rigid, and sealed with respect to, the tube 6.
It is provided with an inlet T for the admission

_ of the driving compressed air, on which inlet like-

wise any suitable tube or hose duct can be
connected leading to the source of compresed air.
The driving air passes through the annular cham-
ber 6’ into the inner chamber 8’ of the air tur-
bine casing 8 and escapes from here by the noz-
zles 9 set tangentially to the housing, causing the
turbine to rotate with high velocity in the direc-
tion of the arrow shown in Fig. 4 (on the princi~
ple of the Seegner water wheeD). The nozzle
head 2 is flange mounted on the turbine casing
and in this example carries two nozzles 3 which
are thickened on the side subjected to abrasion.
The rotating part of this construction is sup-
ported on the one hand by the ball bearing 10
(obviously two also may be used if desired), and
on the other hand by the bearing surface Il

against the stationary (non-rotating) parts 5

and 6, and it is prevented from moving axially
by the locating rings 12 and 3. In order to keep

10

20

30 .

the ball-bearing housing and the clearance space

2’ hetween the tube 6 and the nozzle head 2 free

from sand, a part of the driving air is led, for ex- .
ample through ports 14, through the ball bearing .

and through the space 2’. \

Instead of the very simple form of air turbine A

shown which is not the most efficient, obviously
any other kind of air motor may be employed
while maintaining the same basic construction-
al features, particularly the admission of *he
driving and flushing air.

10

In Fig. 5 is shown an example having only N

one nozzle 3 on the nozzle head 2, and here the
projection 6 is of such a size that, according
to its weight and the position of its centre of
gravity, it produces exactly the same centrifugal
force as the nozzle itself. Obviously in this
case also an abrasion-resisting nozzle can be
used as shown in Fig. 1 or a strengthened con-
struction as in Fig. 3.

Since driving by compresed air is inefficient
and as in many conditions of operation supplies
of compressed air are not available, it is often
necessary to select other kinds of drive for the
device. Thus Fig. 6 shows a drive by means of
a flexible shaft 16 and a pair of toothed wheels
171 and 18. Here there is fixed to the sleeve § a
saddle {9 in which the end 16’ of the flexible
shaft is journalled. On this is keyed the driving
wheel 17 while the co-operating wheel (8
is mounted on a bush 20. This bush 20 which
carries the nozzle head 2 surrounds a part of
the tube 5 mounted in a clamp e and is journalled
at 20’ on it.  The two gear wheels are completely
encased by the casing 21, 22. The compressed
air coming fiom: the inlet T and the annular
chamber 6’ passes through passages f, between
the gears 11, I8, and through passages g to the
space 2 between the tube § and the bush 26, so
that it flushes the gear and the snace 2 and so
keeps them free from sand. The necessary sup-
ply of compressed air for this flushing can be
kept very small. .

The drive for the nozzle head can also be effect-

45

ed electrically, and Pig. 7 gives an example of such T8
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a drive. In order to avoid the construction, pos-
sible in itself but particularly inconvenient for

small examples, involving g ‘standard dust-tight -

enclosed motor,
ment of rotor
is adopted,
On the tube 5, which again is held by a clamp
e, is keyed the bush 24 carrying the stator 23
which also carries the commutator 25. The cur-
rent supply cable 26 is passed through the wall
of the sleeve 6 through a bushing i sealed in an
air-tight manner with respect to the wall. The
bush 21, which carries the rotor 28 and the brushes
29, is rigidly connected with the motor casing
30 so that it is constrained to rotate with the
division plate 31 and the nozzle head 2. The
whole rotating system is supported on one hand
on the ball bearing 10 and on the other
on the outer surface of the sleeve § and is pre-
vented from moving axially by the locating rings
12 and 3. The flushing air, which serves also
as cooling air for removal of the heat of the mo-
tor, passes from the inlet 7 and the inner cham-
ber 6’ of the sleeve 6 into the alr gap between
stator and rotor, thence passes through the ball

the transposition of the arrange-
and stator shown in the example

bearing 10 and (since on acount of the double

object which the air has to Serve, namely cooling
and flushing so that its rate of flow must be rela-
tively large) it flows as an auxiliary outlet stream,
also through the holes 34’ in-the division plate
31 carrying the ball bearing and then through
the space 2’ into the nozzle head 2.

In order to avoid the necessity for providing
a special apparatus (blower) for the conveyance
of the sand through the tube § common to all the
examples except that in Figs. 1 and 2, an in-
Jector -may be inserted in front of the driving
means, as shown in Fig, 8. The housing 32 is
inserted in the tube 5 and the extension 5’ and
the injector nozzle 33 projects on the axis of

‘this. The driving air can be admitted inde-

pendently through a connection, or as shown in
the example by a branch from the inlet 7 which
is here arranged as a T-piece, the left branch 7
serving as an air duct for the driving or flushing

air and the right for the injector - operation.

Naturally the size of the injector nozzle and the
bresure of the injector air depend on the flow
of sand to be delivered, on the length of the
associated duct, on the difference in height be-
tween the sand container and the place of opera-
tion, and so forth. For estimating these condi-~
tions it is important that in consequence of the
ejection of the puarticles of air passing with’ the
sand into the nozzle head g partial vacuum ex-
ists continuously in the tube 5 with reference to
the atmosphere, which favourably influences the
ejector action. '

The hereinbefore described devices serve pro-
marily for the purposes for which sand-blasting
devices were previously employed. They can how-
ever also obviously be employed for the projec-
tion of monlding sand in foundries or for the
projection of cement and so forth.

I claim: .

1. A device for projecting granular material,
comprising a feed tube, a holiow head rotatably
mounted on the end of said feed tube, a bearing
between said hollow head and said feed tube, at
least one nozzle extending from said head at an
angle to the latter’s axis of rotation to cause
& rapid discharge of granular materia] by cen-
trifugal force, and means for producing ‘a con-
tinuous air-stream between said bearing and

hand

3

sald nozzle towards the latter to pbrevent the
granular material from entering the bearing.

2. A device for projecting granular material,
comprising. a feed tube, a hollow head rotatably
mounted on the end of said feed tube, a bearing
between said hollow head and said feed tube, at
least one nozzle extending from said head at an
angle to the latter’s axis of rotation to cause a
rapid discharge of granular material by centrifu-
gal force, a first air-line for providing in said feed
tube & draft to transport the granular material

10

to the revolving head in any position of the de- -

vice, and a second air-line branched from said
first-mentioned air-line for producing a continu-
ous air-stream between, said bearing and said

18

nozzle towards the latter to prevent the granular -

material from entering the bearing. .

3. A device for projecting granular material,

comprising a feed tube, a sleeve rigid with said
feed tube and surrounding g part thereof with
clearance, a revolvable hollow head coaxial and
communicating with said tube, at least one nozzle
extending from said head at an angle to the
latter’s axis of rotation to cause a discharge of
granular material by centrifugal force, a tubular
driving member rigid with said head and jour-
nalled on said tube and sleeve, and means for
rapidly revolving said. driving member, said re-
Volving means including an air motor in com-
munication with said clearance between the feed
tube and the sleeve, and an inlet for compressed
air on said sleeve.
- 4. A device for projecting granular material,
comprising a feed tube, a sleeve rigid with said
feed tube and surrounding a part thereof with
clearance, a revolvable hollow head coaxial and
communicating with said tube, at least one nozzle
extending from said head at an angle to the
latter’s axis of rotation to cause & discharge of
granular material by centrifugal force, a tubular
driving member rigid with said head and jour-
nalled on said tube and sleeve, and means for
rapidly revolving said driving member, said re-
volving means including an enclosed toothed
wheel gearing mounted on said sleeve, and a
flexible shaft.

5. A device for projecting granular material,
comprising a feed tube, a sleeve rigid with said
feed tube and surrounding s part thereof with
clearance, a revoluble hollow head coaxial and

communicating with said tube, at least one nozzle _

extending from said head at an angle to the
latter’s axis of rotation to cause a discharge of

‘granular material by centrifugal force, a tubular

driving member rigid with said head and jour-

. nalled on said tube and sleeve, and means for

rapidly revolving said driving member; said re-
volving means including an electro-motor having
its stator mounted on said feed tube and its rotor
rigidly secured in said tubular driving member.

6. A device for projecting granular madterial,
comprising a feed tube, a sleeve rigid with said
feed tube and surrounding a part thereof with
clearance, a revoluble hollow head coaxial and
communicating with said tube, at least one nozzle
extending from said head at an angle to the
latter’s axis of rotation to cause a discharge of
granular material by centrifugal force, a tubular
driving member rigid with said head and jour-
nalled on said tube and sleeve, and means for
rapidly revolving said driving member, said re-
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volving means including an electro-motor having

its stator mounted on- said. feed' tube and its
rotor rigldly secured in said tubular driving mem-

(/]




10

18

4

passing -through said sleeve outside said tube.-
7. A device for projecting granular material,
comprising & feed tube, a sleeve rigid with and
surrounding with clearance a part of said feed
tube, & revoluble hollow head, coaxial and com-
municating with said tube, at* least one nozzle
extending from said head at an angle to the lat-

ter's axls of rotation to cause a discharge of.

granular material by centrifugal force, a tubular
driving member rigid with sald head and jour-
nalled on said sleeve, means for rapidly revolv-
ing said driving member, a bearing for said driv-
ing member disposed adjacent the end of said
feed tube, an inlet for compressed air on said
sleeve, and an air passage between sald sleeve
and said tubular driving member to produce &
continuous air-stream between said bearing and

said nozzle towards the latter to prevent the

granular material from entering the bearing.

8. A device, as claimed in claim 7, comprislngb

further s first air-line for providing in said feed
tube a draft to transport the granular material
to the revolving head in any position of the de-
vice, and a second air-line branched from said
first air-line and connected to gaid air inlet on
said sleeve. : ) : ;

‘9. A device, as claimed in ¢laim .7, in which
said means for revolving the driving member
includes an - air motor secured to the driving
member, said air motor being in communication
with ‘said . clearance between the feed tube and

. the sleeve on the one hand and with the tubular

space surrounded by the driving member on the

35 other hand.

2,188,716
"ber, and a supply cable for said motor, said cable

. v ’
10. A device, as claimed in claim 7, in which
said means for revolving said driving member
comprises an electro-motor having its stator

 mounted on said feed tube and-its rotor rigidly
~ secured in sald tubular driving member, the air
_ passage between said sleeve and tubular driving

member being of a size to admit a sufficient quan-
tity of air for cooling the motor. '
11. A device for projecting granular material,
comprising & feed tube, a sleeve rigid with said
feed tube and surrounding with clearance a part
of the latter short of the end thereof, a revoluble

‘hollow head coaxial and communicating with said

tube, at least one nozzle extending from said
head at an angle to the latter’s axis of rotation
to cause a discharge of granular material by
centrifugal force, a housing rigid with said head
and journalled on said sleeve, an electro-motor
having its stator mounted on said feed tube be-
tween the end thereof and said sleeve and ad-
jacent the latter and its rotor rigidly secured in
said housing, an annular wall in said housing
between said head and said rotor, a ball bearing
supporting said annular wall on said. feed tube,
and an inlet for compressed air on said sleeve,
sald sleeve and housing being in communica-
tion to admit a sufficlent quantity of air for
cooling the motor, and said annular wall being
provided with a port serving to pass at least a
fraction of the used cooling air to the part of
the housing between the wall and the head, to
get up an air-draft between the bearing and the
nozzle towards the latter and to prevent the
granular material from entering the bearing.
JULIUS JACOBOVICS.
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