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5 Claims,

Thi: invention relates to apparatus for clean-
ing ¢r abrading by means of projected particles
of grit sueh as sand, “carborundum” or other
abrasive material. ‘The invention relates more
particularly but noi exclusively to a process in
which such apparatus is controlled automati-
eally, and has for its primary object to provide
an improved form of apparaius of this kipd.
The invention is however applicable to other sys-
tems :n which suction is used to convey granu-
lar or pulverulent material.

According to one feature of the invention a
venturi or like suction device is used to suck
& supp’y of abrasive or granular or pulveruient
material from 2 hopper or the like, for delivery
t0 another point, which in the case of a grit
blaster may be a projector nozzle or jet and meaks
are provided responsive to the pressure existing
in the supply path between the hopper and the
sucticn device for indicating and/or controlling
the supply of materinl.

According to another feature ¢f the invention,
in & grit blasting machine of the type referred to,
grit which has bzen projected frem the projector

nozzle or jet is enllncted by means of a hopper W

or the like disposed. heneath the articles which
have been abcaded, and the hopper walls are
heated or have heating means attached therefo.
By this means the egrit is maintained in a fluid
condition and the oceurrence of packing or chok-
ing of ihe grit is substantially reduced.

In one embodiment of the invention there is
provided a grit biasting apparatus which is ap-
plicable to the manufacture of radio and like ap-
paratus such as s deseribed ia copending United
States patent application Serial No. 549,770, filed
August 16, 1944, now Patent No. 24746838, In
this process moulded panels or plates of thermo-
setting Insulating material are sprayed by a met-
alllsing proecesc to deposit in and upon depres-
slons in the plate a suitadlie metallic coating,
which thereby forms componznts of the appara-
tus together with interconnect'ng leads. In car-
rying out this process however it has been found
that if good adherence of tlie sprayed coating
to the ins=luding back is to be obtained it is nee-
essary to give zo the normally highly polizhed. sur-
face of the plates a degree of roughness, and for
this purpose grit blasting is very suitable.

In carrying oui the process of the earlier spec-
#Acation it is desirable that the successive stages
of manufacture should be as automatic a5 possi-
ble, so as to require a minimum of human super-
vislor or handling, since the costs of manufac-
ture are substantially increased thereby. At the
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same time it 15 equally important that should any
stage of a fully automatic process cease to funz-
tion properly an alarm circuit andigr a stop de-
vice be operated, in order that the hymber of re-
ject articles be minimised. o

This invention is therefore primarily concerned
with an arrangement which is applicable to a
grit blasting apparatus, which, while saitablz for
the process referred to, is also suitable for other
applications in which an automatic supervision
and/or indicator device is required.

in the accompanying drawings thzre 13 iilus-
trated bv way of example an embodiment of the
invention which is suitable for inecrnoration in
& fully automatic apparatus certain component
stages of which arc described and shown in my
co-pending United States applicaticns Ser. No.
8,042 filed February 13, 1943, and No. 10,702 filed
February 25, 1848, In thesz drawings Figure 1
is a schematic diagrem showing the arrange-
ment of the grit blasting stage as a whole; Fig-
ure 2 Is a diagrammatic plan view of the ma-
chine: Figure 3 is an elevational view of the ap-
paratus of Figure 2 and Figure 4 Is a sectional
view through one of Lhe spraying nozzles,

Referring first to Figure 1, which shows the
general control arransement of the complete
stage, the stage comprises a conveyor 10 adapted
to trnonsport past the spraying nozzles (1 the
panels which are to be grit-blasted. The various
parts of the stage are under the control of a
mein contro)l unit {3; this urit has a number
of input terminals Sense which respcnd to con-
ditions in the apparatus and a number of termi-
nals Actuatz by which functions are performed.
One of the Sense terminals is connected to a pres-
ence detector 14 which may be a trelley switch,
paoto-electric cell or the like. and which is ar-
ranged to respond to the presence of & panel
presented to the apparatus. Inresponse to an in-
dicztion given by the detector t4 the control unit
13 is arranged to energise an electric motor {6
which drives the conveyor 10. In this way, the
conveyor is automatically started when & panel
is offered the machine. The conditions of opera-
tion of the nozzles 11 are extramely arduous, and
jt therefore is desirable that they should be used
only when a panel iz in position in front of the
nozzles and ready to be sprayed. ‘There is ac-
cordingly provided a second presence deteztor 16
arranged immediately in front of the spraying
station: this second detector, like the first, is con-
nected to the control unit i3 and in response
io an indication by the second deiector the con-
trol unit supplies air under pressure to the spray-
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ing nozzles to start the grit-blasting operation.
While this may be done in various ways in Fig-
ure 1 the control unit is shown as starting an
electric motor 17 which is assumed to drive an
air compressor to supply air under adequate
pressure to the air inlet I8 of the nozzles.

The nozzles || are so constructed that wheu air
is appliec to them suction is created by a Venturi
action, and this suction s emplered to draw into
the nozzle the grit which is to be projected against
the paucls. The grit is supplled to the nozzles
over a conduit 13 from a hopper 28 arranged be-
neath the nozzles; after being once used the grit
falls back into the hopper and the supply of grit
is thus maintained.

To ensure thai the panels ate uniformly sub-
jected to the grit blast the nozzles af> ostillated
in the vertical plane and with this object the
control unit is arranged to energise an electrie
motor 24 by which thtdugh a suitable mechan-
1gal coupling this osciliation is produced. Pur-
thet, the control unit is arranged to energise an
dlectite motor 22 driving a suitable air exhaust
Tah which serves to draw off air from the enclo-
sure in which the grit biasting iakes place, anc
thus prevents the escape of grit to the surround-
Ing space.

The supply of grit from the hopper to the spray-
myg nozzles is effected solely by the suction pro-
dieed by the Venturi action of the nozzle, and
ordinarily the grit must be maintained in a very
Tuid condition if choking or packing iz not to
veeur either in the hopper itself or in the conduit
18 between hopper and nozzle. Such choking re-
Fults in the panels not being properly abraded,
ahid it is therefore necessary to provide some indi-
¥ation of this failure. One method of detecting
such Mailure it by means of a photoeleetric exam-
tnation of the preressed panel; if the surface

g1o5s of the panel .& incompletely removed the

examination device “warns” the control unit 13
over, say, a conirol lin= 23. Such an ¢Xamina-
tion device must examine as much of the panel,
\isually the whole surface, 55 is to be subsequently
metallised; the panel is therefore scanned for ex-
f#ple by suitable relative motion of panei and
phototell, or by elecirical scanning means.

~ While such photoelectric examination is sat-
Yefactory In that It can be erranged to dsteet any
Aefects in the abraded nansl, it has the disadvan-
Yage that it detects only a panel which is a reject
parel; it is dasirable that there should be a moni-
toring device which will detect condittons which
will give rise to defective processing.

By one feature of the present invention, means
are provided to rhonitor the flow of zrit to the
nozzles, and this is done by means of a vacuum
gauge 24 which indicates the pressure existing in
‘thie conduit 18 betwesn the hopper and the nozzle.
When the nozzles arc functioning correctly there
wiNl be a vacurw vressure in the cenduit which
will be fndicated by the gauge 24. If, however,
‘packing of the grit should occur in the hopper
or in the conduit between the hopper and the
gauge the vacuvm pressure indicated by the gauge
‘will increase and by providing an electric contact
75 upcn the gauge which is operated when the
pressure rises above the normal range, indication
can be given to the contro: unit 13. The control
unit can then be arranged to shut down the grit
blasting stage even while a panel Is still being
processad.

¥n similar manner, if the suaply of grit in the
hopper should for any reason bacome exhauste?,
ot if choking should occur in the nozzles or in the
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conduit hetween the nozzles and the gauge, or if
the air supply to the nozzie inlet should fail, the
vacuum indicated by the gauge will fall and in
this case contacts 26 on ths: gauge are operaied,
ant give an indication to tue control unit 13 as
before.

The control unit (3 may also be arranged to
attempt remedial action in the event of a fault
occeurring. The most likely fauit {o occur in prac-
tice is packing of the grit in the base ef the hopper
or in the conduit {8, £ nd the control uni* is there-
fore arranged to op:rate one or more vibrator
devices 2T which are connected to flexible por-
tions of the conduit (9. In response to actuation
of contacts 25 or 26 the confrol unit may then
vibrate the conduits in an endeavour to clear the
fault, and then to stop the grit blasting stage only
if the fault persists.

The control unit 13 may also be interiocked
with the suczeedine stages of the complete ma-
chine, for example over a further control line
similar to line 23.

In Figures 2 and 3 is shoxn diagrammatically
the general arrangement o the grité blasting
stages of the complete mmachine. In common with
the other stages, the grit blasber Is built in a se-
ries of similar enbicles 39, 31, 32, through the cen-
tre of which runs » conveyor line corresponding
to “he conveyor 13 «f Figure 1. This conveyor
line comprises upt ¢r and lower belts 38, 84 rezpee~
tively meunted on pairs of belt pulleys 83, 38, of
which some are driven by the motor i8. The belts
%3, 34 are of rubber, or similar material, to re-
sist abrasion by the egri*, and are of channel sec-
iion to receive and support the panels such as
31, between the inner sn&ans of the belis.

In order that the eonveyor may accurmmodate
panels of different vertical heights the upper con-
vevor belt may be edjustable. With thiz object
the pulleys 35 are carried upon shafts mounted
in a pair of cross-arms 38 held in horizontally-
spaced relation, and carrizd upon four vertical
supports 3% which project through the top of
cubicle 31, and are joined by a head plate 40.
The head plate 40 is engaged at its cenfre by an
adiusting screw 41 carrying a hand wheel 42 and
bearing in a threaded bess, not shown, in the top
of the cubicle 31. By this means the tonplete
gssembly comprising pulleys 3% and the various
members 38, 3% and €3 can be vertically adjust-
ed vy the hand wheel 42,

Also mounted in the cubicle 31 are the spraying
mozzles 11: both sides of each panel is grit blasted
simultaneously, and the nozzles are therefore ar=
ranged o groups on opposite sides of the conveyor
line. As shown in Figures 2 and 3 two nozzles
are u:sed in each group, arranged at different an-
gles to the plane of the panels so as to secure
complete abrasion, but a different number of noz-
zles may be used o8 cireumstances require.

Each group of nozzles is carried near the lower
extrernity of g vertically reciprocating shaft 43;
these shafis are each carried in two sets of four
roilers £4 carried on suitable cross-members, not
shown, in the cubicle 31 or upon the top of
‘the cubicle. Th:se shafts ar: reciprocated by
two arms 45 having therein slots engaging pins 46
on the shafts 43: the artns 45 are pivoted at
their ends at 47 snd bear against the surfaces of
cams &3 driven by an electric motor 21. In this
way the shafts 43 are reciprocated, and the ex-
tent of their movement can be controlled by ad-
justment of pivot &1,

Beneath the norzies (1 are artanged two sim-
{lar hoppers 28 which cover substantially the en-
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tire area of the lower part of the cublcles 30, 31
and 82. After spraying however, the grit falls
for the most part downhwardly within the con-
fines of cukicle 3§, and is thus arranged to fall
upon electric panel heaters 39 secured upon the
hopper walls. It is found that by arranging thy
the grit is warmed in this way its fluidity is main-
tained to a high desree; as a rasult, the occur-
rence of packing c¢r choking of the grit is very
substantially reduced and the reliability of the
apparatus much improved,

The grit, thus maintained iinid, falls to the
bottom of the hopper, where it is drawn off
through conduits 19 to the r-spective nozzles 1.
When air is applied to the al sipply conduits 18
of the nozzles, the necessary suction is created
in the conduits 19 and the grit is picked up.
Vacuum gauges 24 are inclutel in the conduits
{8, and are fitted with contacts as described above,
and vibrators 27 are coupled to the conduits at
suitable oints.

To start the apparatus, panels arc loaded by
tand into guides 50 and are pushed past the
detector (4 whereupon the main conveyor is
started and also a subsidiary conveyor comprising
belts 51, 52 on pulleys 3, 54, driven by a motor
55. An air exhaust fan is also started to draw
off air from the cubicles thirough # vent 36,

The now moving conveyor belts 23, 34 accept the
panel and transport it, eventually passing the
pane] through a rubber sealing curtain 57 into
the central cubicle. As it enters the cubicle the
panel operates the dstector and the nozzles are
brought into operation, whilst being vertically
oscillated. After a predetermined time interval
the grit blast is stnpped ‘unless a second panel is
closely following, and the panel passes through
a second rubber curtain 58 into a small chamber
where, by means of a series of powerful air jets
60 the panel is cleaned of grii particles which
mey still be adhering thereto. The panel then
passes through a further curtain 6l onte con-
veyor belis 51, 52 and thence to succeeding stages
of the apparatus. The separate conveyor formed
by belts 51, 52, is used to avoid carry-over of
grit, which would cause excessive wear.

The walls of the cubicle 3{ are lined internally
with rubber to reduce abrasion by stray grit, and
as much of the internal mechanism as possible is
similarly protected.

Figure ¢ shows one form of nozzle which has
been found satisfactory in use. This nozzle com-
prises a hody 10 of square or round cross section
and hored with an opening throughout its length.
At the one end of this boring is inserted, either
as a force fit or a screw fitting, a replaceable
nozzle member 11 having a tapered boring there-
in. Screwed into the other end of the opening
in the body T0 is a plug 12 having a central jet

boring 13 communicating with a series of radial ©

passzgos 14, The plug and the Loring in the hody
are 50 shaped that when in pasition they defire
two separate champers to which access is per-
mitted through inlets 18, {3 respectively. When
air is applied to inlet (§, a Jet is directed into
the nozzle opening creating suction ot the inlet
9. i

The nozzle unit 71 is subject to rapid wear,
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and is thercfore made of material having a re-
sistance to abrasion as high as possible.

I claim:

1. An automatic grit blasting machine com-
prising s conveyor for articles to be grit blasted,
raeans for starting sald conveyor on presentation
to the machine of an article to be grit blastec,
means for directing a grit blast against sald ar-
ticle and means for starting said grit blast after
the starting of said conveyor, a supply of grit
and means for feeding said grit to the grit blast
means, and means for stopping said grit biast
means if the feed of grit thereto is abnormal.

2. A grit blasting machine, comprising a nozzie
thi~ugh which grit is blasted by air onto an
article to be treated, a grit hopper, a conduit ex-
tending between said hopper and nozzle for
suprnlying grit to the nozrle, means for suppiying
air uader pressure to said nozzle to create a
suction on the grit in said conduit, a vibrator
device cooperative with said conduit, and pres-
sure sensitive means responsive to a condition of
abncimal pressure in said conduit for putting
said -ibrator device into operation to thereby
vibrai s said conduit.

3. 4. grit blasting machine as defined in claim
2 wherein at least a section of said grit conduit
is comprised of flexible material and said vibrator
device is operatively asscciated with said flexible
section.

4. A grit blasting machine as defined in claim
2 wherein sa:d pressure sensitive dsvice is con-
stiiuied by 2 pressure gauge having eiectrical
contact mesns thereon adapted to be actuated
upon the otcoirence of an abnormal pressure
condition in said conduit, and said vihrator de-
vice is electrically controlled through said centact
means.

5. A grit blastinz maechine comprising a con-
veyor for avticles to be grit blasted, nozzic means
disposed laterally of saiid conveyor for directing
& grit biast against the article, means supplying
erit to said nezzle, a presence detestor arranged
adjaceni said norzzle for detsciing the approach
of an article, means controlled by sald detector
for starting the grit biast tkrevgzh said noczzle
means, and means for stopping said grit blast
should the supply of grit to said nozzle means be-
come abhnormal.

JOHN ADOLPH SARGROVE.
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