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This invention relates to apparatus for clean~

ing or abrading by means of projected particles
of grit such as sand, “carborundum” or other
abrasive material. The invention relates more

particularly but not exclusively to a process in .

which such apparatus is controlled automati-
cally, and has for its primary object to provide
an improved form of apparatus of this kind.
The invention is however applicable to other sys-
tems in which suction is used to convey granu-
lar or pulverulent material.

According fo one feature of the invention a
Venturi or like suction device is used to suck
a supply of abrasive or granular or pulverulent
material from a hopper or the like, for delivery
to another point, which in the case of a grit
blaster may be a projector nozzle or jet and means
are provided responsive to the pressure existing
in the supply path between the hopper and the
suction device for indicating and/or controlling
the supply of material.

According to another feature of the 1nvent10n,
in a grit blasting machine of the type referred to,
grit which has been projected from the projector

nozzle or jet is collected by means of a hopper .21
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or the like disposed beneath the articles which ~

have been abraded, and the hopper walls are
heated or have heating means attached thereto.
By this means the grit is maintained in a fluid
condition and the occurrence of packing or chok-
ing of the grit is substantially reduced.

In one embodiment of the invention there is
provided a grit blasting apparatus which is ap-
plicable to the manufacture of radio and like ap-
paratus such as is described in copending United
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States patent application Serial No. 549,770, filed "~

August 16, 1944, now Patent No. 2,474,288, In
this process moulded panels or plates of thermo-
setting insulating material are sprayed by a met-
allising process to deposit in and upon depres-
sions in the plate a suitable metallic coating,
which thereby forms components of the appara-
tus together with interconnecting leads. In car-
rying out this process however it has been found

that if good adherence of the sprayed coating .

to the insulating back is to be obtained it is nec~
essary to give to the normally highly polished sur-
face of the plates a degree of roughness, and for
this purpose grit blasting is very suitable.

In carrying out the process of the earlier spec-
ification it is desirable that the successive stages

of manufacture should be as automatic as possi~

ble, so as to require a minimum of human super-
vision. or handling, since the costs of manufac-
ture are substantially increased thereby. At the
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same time it is equally important that should any
stage of a fully automatic process cease to func-
tion properly an alarm circuit and/or a stop de-
vice be operated, in order that the number of re-
ject articles be minimised.

This invention is therefore primarily concerned
with an arrangement which is applicable to a
grit blasting apparatus, which, while suitable 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 there is illus-
trated by way of example an embodiment of the
invention which is suitable for incorporation in
a fully automatic apparatus certain component
stages of which are described and shown in my
co-pending United States applications Ser. No.
8,042 filed Pebruary 13, 1948, and No, 10,702 filed
February 25, 1948. In these drawings Figure 1
is a.schematic diagram 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 the spraying nozzles,
Referring first to Figure 1, which shows the
general control arrangement of the complete
stage, the stage comprises a conveyor {8 adapted
to transport past the spraying nozzles i the
panels which are to be grit-blasted. The various
parts of the stage are under the control of a
main control unit {3; this unit has a number
of input terminals Sense which respond to con-
ditions in the apparatus and a number of termi-
nals Actuate by which functions are performed.
One of the Sense terminals is connected to a pres-
ence detector {4 which may be a trolley switch,
photo-electric cell cr the like, and which is ar-
ranged to respond to the presence of a panel
presented to the apparatus. In response to an in-
dication given by the detector {4 the control unit
13 is arranged to energise an electric motor 15
which drives the conveyor {9. In this way, the
conveyor is automatically started when a panel
is offered the machine. The conditions of opera-

tion of the nozzles |1 are extremely arduous, and

it therefore is desirable that they should be used
only when a panel is in position in front of the
nozzles and ready to he sprayed. There is ac-
cordingly provided a second presence detector {6
arranged immediately in front of the spraying
station; this second detector, like the first, is con-
nected to the confrol unit {3 and in response
to an indication by the second detector 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 compréssor . to Supply air under adequate
pressure-to-the air inlet 18 of the nozzles.

The nozzles {1 are so constructed that when air

(=1}

is applied to them suction is created by a Venturi

action, and this suction is eYr*ploYed to-draw into
the nozzle the grit which is to be projected against
the panels.
over a conduit §9 from a hopper 20-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 that the panels afé unifermly sub-

jected to the grit blast the nozzles afe ostilfated’

in the vertical plane and with this object the

control unit is arranged to energise an electiic

motor 2{ by which thfdugh a suitable mechan-
1ca1 c*ouphng this oscwllatlen i§ produced F‘ura-
ther the- cc‘)ntrOl unit is- arranged- to energlse an
eiectric motor 99 drlvmg o ‘suitable-air -exhaust

10

The grit is supplied 16 the nozzles”.
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Thh Which gerves'to- draw off ‘#ir from-the enelo-

sure in which the grit plasting takes place, and
t’hus prevents the ‘dseape of grit to ‘the ‘surtfound-
ing' space

T‘1e ‘stipply of grit 1 Tom the hoppel t6 the spray-

e nozzles is effe ed voiely By the suction: pro-

‘quced by the Venturl sction of the nozzle; and

ordinarily the gvt miust be maintained ina Very
fiuid condition if choking 6r mckmg is' nék to
geeut either in the hopper ftealt or i the -cohdutt
4% et eh ’hopper and nozzle. - Such choking re-

‘suits n t‘ae panels not bemg properly abfaded K

One m‘etlmd of detect\ng

tation of this fauure
suc_h Failure it by mesans of a phctm}ectric exam=-

ination o“f the processéd panel; if ‘the surface

#1085 of the pamel i incompletely’ removed the i

eXammaulon device “warns” the -control’ it 48
cmm'ol“lma za Such a,n emmmaa

‘Li’sua‘ﬂy ‘the whole sm face; as is 10 be subsequemly‘

metalhsed t xe pai'\el 1s therefoze SCanned for ex-

bics ctory % that 1 can e’ anano‘erd *to- dn’cect any
Qefests 1t the abraded panel, it has thedisadvans
tage that it "detects only a ‘panel which is'a reieet
parel; it is desirable that there should be s moni-
to _ng device Which will detect” co‘ndltrons which
will ‘give yise to defective processing.

By one feature of the present 1nvent10“1 means

‘THozzles, ‘and’ “this ‘Is done’ by means of 'a vaculum
gauge 28 which indicates the pressure existing in
‘tHe conduit 19 between the hopper and the tiozzle.
‘When the nozzles are functioning correctly there
il be 5 vacuui pressiure in the condu‘rt Which
Will be ‘indicated by the gauge 24. Tf, however,
“packifig . of the grit should oceur i the ‘hopper
Or in ‘the condult Betwesh the hobper and the
gauge the vacuum pressure indicated by thegaiige
Wﬂl increase and by providing an électric eontact
25 upon the gatlige which ‘is ‘operated wheh the
pressure rises above tle normal range, ‘Thificdtion
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can be given to the ¢ontrol unit 3. The control

unit ¢gh then be arranged to shut down the grit 7

‘plastiie stage evén ‘while & panel is still being
procéssed.
Inh Sirhilar thanher, if uhe Stpbly of grlt in the

hcmper ‘should for any feason becoine eghasted, .

orif choklng should: ocvur in"the nozzles or in‘the -

(')

4
conduit between the nozzles and the gauge, or if
the air supply to the nozzle inlet should fail, the
vacuum indicated by the gauge will fall and in
this case contacts 26 on the gauge are operated,
antl ¢give an indication to-the ¢ontrol- unit i3 as
before. -

The control unit 13 may also be arranged to
attempt remedial action in the event of a fault
oceurring: The mostiikely fault to occur in prac-
tice is paeking of the grit in the base of the hopper
or in-the conduit 19, and the control unit is there-
fore arrangzd to operate one or more vibrator
devices 2T which are connected to flexible por-
tiohs of the tonduit 19. In response to actuation
of contacts 25 or 26 the control 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 contro! unit 13. may also be interlocked
with. the succeeding stages of the complete ma- |
chine; for example over & further control: line
similgs to lihe 28:

In Figures ‘2 and 3 i§ shown: diagrammatically
the genséral arrangement of the -grit blagting

‘stages of the complete mhachine. Tn comimon with

theother stages, the grit nlas‘tﬁr is duilt-ina se- -
ties of similar cubicles 39;-8%, 32, through the cen-
treof which rims a conveyor 11ne corresponding
to ‘the conveyor i9-of Figure 4. 'This conveyor
line cémprises upper and lower belts-38, 84 respec-
tively mounted on paifrs-of elt -pulleys 35, 98, of
‘which soite are driven by themotor §5:. Tha belts
83, 34 ‘are of rubber, or’ similay material, to-re-
sist abirasion by the grit, and are-of channel sec-
‘tion to receive and supporn the panels such as
37 between the Inner spahs of the belts.

n order that the conveyor may accommodate
panels of different vértical heights the upper con-
veyor belt may be adjustable. With ‘this object
the-pulleys 35 #re cartied upon-shafts mounted
in a pair of cross-arms 3% Held in- ‘horizentally-
~spa)ded relation, and ‘carried upon four vertical
‘supports 39 which project through the- top of
‘cubicte 31, and are joined by ‘a head plate 83,
The edd plate 46 is engaged-at fis-centre by an
adjusting serew 1 carrying a-hand wheel 42 and
‘bearing in o thréaded boss, not'shown; in the top
of “the: cubicte 81. By this mzans the ‘complete
assembly comprising pulléys 35 and the variots
‘Hembers-38; 3§ and 48 ean Be vertically adjus’t-
ed by the hand wheel 42,

Also ‘mounted in the cibicle 34 arethe sorasying
“tozzles 17 Both suies ‘of each panel s grit blasted
'sm‘mltaneously, and tie ‘nozzles are therefore ar-
rahged 1Ngroups o opposl‘i,e sides m 18 conveyor
Jine. Al ‘shiown 4a “Plgures 2 'and 3 two nozzles
‘are used in-each group, arranged wt-different an-
‘stes to the plawe of the panels o as to seture
complete abrasion, bub o different number of noz~
zles ay Be used as ‘ciréumstarces Tequire.

‘Edch group of nozzles s carried: near the Iower
‘Bxtremity of a vertically: reciprocating shaft 48;
‘these shafts are-each carried in two sets of ‘four
‘rollers 4% carried on suitable ‘cross<members, not
shown, in the cubicte §1 or ‘tipon the “top of
“thie cubicle. "These shafts ‘g@re ‘reciprocated by
two arins 45 having thersinslots éngaging pins 56
on ‘the shaft_s 43, ‘the arins” 45 are piveoted at
their ends at 47 and bear wgainst the surfaces of
carns 48 driven by an electiic motor 21. In ‘this
Wway ‘the shafts 43 dre reciprocated, and the ex-
ten't of their movement can be controlled by ad-
jugtiment of ‘pivot 4T

‘Béneath the nozzles i are arranged two sim=-
ilar ‘hoppers W which' cover substantrally the-en-
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tire area of the lower part of the cubicles 30, 31
and 32. After spraying however, the grit falls
for the most part downwardly within the con-
fines of cubicle 31, and is thus arranged to fall
upon electric panel heaters 49 secured upon the
hopper walls, It is found that by arranging that
the grit is warmed in this way its fluidity is main-
tained to a high degree; as a result, the occur-
rence of packing or choking of the grit is very
substantially reduced and the reliability of the
apparatus much improved.

The grit, thus maintained fluid, falls to the
bottom of the hopper, where it is drawn off
through conduits 19 to the respective nozzles {{.
When air is applied to the air supply conduits 18
of the nozzles, the necessary suction is created
in the conduits 19 and the grit is picked up.
Vacuum gauges 24 are included in the conduits
19, and are fitted with contacts as described above,
and vibrators 27 are coupled to the conduits at
suitable points. :

To start the apparatus, panels are loaded by
hand into guides 50 and are pushed past the
detector 14 whereupon the main conveyor is
started and also a subsidiary conveyor comprising
belts 54, 52 on pulleys §3, 54, driven by a motor
55. An air exhaust fan is also started to draw
off air from the cubicles through a vent 58&.

The now moving conveyor belts 83, 34 accept the
panel and transport it, eventually passing the
panel through a rubber sealing curtain §7 into
the central cubicle. As it enfers the cubicle the
panel operates the detector and the nozzies are
brought into operation, whilst being vertically
oscillated. After a predetermined time interval
the grit blast is stopped (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
80 the panel is cleaned of grit particles which
may still be adhering thereto. The panel then
passes through a further curtain 61 onto con-
veyor belts §{, 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 cubicie 31 are lined internally
with rubber to reduce abrasion by stray grit, and
as much of the internal mechanism as possible is
similarly protected.

Figure 4 shows one form of nozzle which has
been found satisfactory in use. This nozzle com-
prises a body 78 of square or round cross section
and bored 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 74 having a tapered boring there-
in. Screwed into the other end of the opening
in the body 70 is a plug 712 having a central jet
boring 13 communicating with a series of radial
passages 14. The plug and the boring in the body
are so shaped that when in position they define
two separate chambers to which access is per-
mitted through inlets 18, {8 respectively. When
air is applied to inlet 18, a jet is directed into
the nozzle opening creating suction on the inlet
9.

The nozzle unit Ti is subject fo rapid wear,
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6
and is therefore made of material having a re-
sistance to abrasion as high as possible.

I claim:

1. An automatic grit blasting machine com-
prising a conveyor for articles to be grit blasted,
means for starting said conveyor on presentation
to the machine of an article to be grit blasted,
means for directing a grit blast against said 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 blast
means if the feed of grit therefo is abnormal.

2. A grit blasting machine, comprising a nozzle
through 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
supplying grit to the nozzle, means for supplying
air under 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
abnormal pressure in said conduit for pubting
said vibrator device into operation to thereby
vibrate said conduit.

3. A 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 associated with said flexible
section.

4. A grit blasting machine as defined in claim
2 whevein said pressure sensitive device is con-
stituted by a pressure gauge having electrical
contact means therecn adapted tc be actuated
upon the occurrence of an abnormal pressure
condition in said conduit, and said vibrator de~
vice is electrically controlled through said contact
means.

5. A grit blasting machine comprising a con-
veyor for articles to be grit blasted, nozzle means
disposed laterally of said conveyor for directing
a griv blast against the articie, means supplying
grit to said nozzle, a presence debtector arranged
adjacent said nozzle for detecting the approach
of an article, means controlled by said detector
for starting the grit blast through said nozzle
means, and means for stopping said grit blast
should the supply of grit to said nozzie means be-
come abnormal.

JOHN ADOLPH SARGROVE.
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