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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 in Ore 
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 to one feature of the invention a 

Wenturi 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 invention, 

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 2: 
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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. 2,474,988. 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 40 
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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2 
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 February 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 adapted 
to transport past the spraying nozzles 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 or 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 
3 is arranged to energise an electric motor 5 
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 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 be 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 control unit 3 and in response 
to an indication by the second detector the coa 
trol unit supplies air under pressure to the Spray 



2,520,566 
3 

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 which is assumed to drive an 
air compressor to supply air under adequate 
pressure to the air inlet 8 of the nozzles. 
The nozzles are so constructed that when air 

is applied to them suction is created by a Venturi 
action, and this suction is employed to draw into 
the nozzle the grit which is to be projected against 
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the panels. The grit is supplied to the nozzles. 
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 are unifornly. Sub 

jected to the grit blast the nozzles are oscillated 
in the vertical plane and with this object the 
control unit is arranged to energise an electric 
motor 2 by which through a suitable mechan 
ical eoupling this oscillation is produced. Fur 
ther, the control unit is arranged to energise an 
electric motor 22 driving a suitable air exhaust 
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fan which serves to draw off air from the enclo 
sure in which the grit blasting takes place, and 
thus prevents the escape of grit to the starround 
ingspace. 
Tie supply of grit from the hopper to the spray 

ing nozzles is effected solely by the 'suction pro 
dticed by the Wenturi action of the nozzle, alad 
ordinarily the grit must be maintained in a very 
fluid condition if choking or packing is not to 
occur either in the hopper itself or in the conduit 
is between hopper and nozzle. Such choking re 
Stilts in the panels not being properly abraded, 
and it is therefore necessary to provide some indi. 
eation of this failure. One method of detecting 
such failure it by means of a photoelectric exam 
ination of the processed panel; if the surface 
gloss of the panel is incompletely removed the i: 
examination device warns the control unit 13 
-u -m y, a control line 23. Such an examina 

vice ?inust examine as much of the panel, stify the whole surface, as is to be subsequently 
metalised; the panel is therefore scanned for ex 
ample by suitable relative motion of panel and 
photocell, Örby electrical scanning means. 
While 'such photoelectric examination is sat 

isfactory in that it can be arranged to detect any 
defects in the abraded panel, it has the disadvan 
tage that it detects only a panel which is a reject 
panel; it is desirable that there should be a moni 
toring device which will detect conditions which 
will give rise to defective processing. 
By one feature of the present invention, means 

are provided to monitor the flow of grit to the 
nozzles, and this is done by means of a vacuum 
gauge 2 which indicates the pressure existing in 
the conduit 9 between the hopper and the nozzle. 
When the nozzles are functioning correctly there 
will be a vacuum pressure in the conduit which 
will be indicated 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 vacuum pressure indicated by the gauge 
will increase and by providing an electric contact 
25 upon the gauge which is operated when the 
pressure rises above the normal range, indication 
can be given to the control unit 3. The control 
unit can then be arranged to shut down the gritt 
blasting stage even while a panel is still being 
processed. . . . 
In similar manner, if the supply of girit in the 
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hopper should for any reason become exhausted, 
or if choking should occur in the nozzles or in the 75ilar hoppers 2D which cover'substantially the en 

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, 
and give an indication to the control unit 3 as 
before.. 
The control unit 3 may also be arranged to 

attempt remedial action in the event of a fault 
occurring. The naost likely fault to occur in prac 
tice is packing of the grit in the base of the hopper 
or in the conduit 9, and the control unit is there 
fore arranged to operate one or nore Vibrator 
devices 27 which are connected to flexible por 
tions of the conduit 9. 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 oily 
if the fault persists. 
The control unit 3. may also be interlocked 

with the succeeding stages of the complete ma- . 
chine, for example over a further control line 
similar to line 23. In Figures 2 and 3 is shown diagrammatically 
the general arrangement of the grit blasting 
stages of the compete machine. In connaon with 
the other stages, the grit blaster is guilt in a se- . 
ries of similar cubicles 3; 3i, 32, through the cen 
tre of which runs a conveyor line corresponding 
to the conveyor 6 of Figure 1. This conveyor 
line cemprises upper and lower belts 33, 35 respec 
tively mounted on pairs of beit pulleys 35, 36, of 
which some are driven by the motor 5. The belts 
33, 34 are of rubber, or similar material, to re 
sist abrasion by the grit, and are of channel sec 
tion to receive and support the panels such as 
37, between the inner spans of the belts. - 
in order that the conveyor may accommodate 

panels of different vertical heights the upper con 
veyor belt may be adjustable. With this object 
the pulleys 35 are carried upon shaftsmounted 
in a pair of cross-arms 38 held in horizontally 
spaced relation, and carried upon four vertical 
supports 39 which project through the top of 
cubicle 3 ?, and are joined by a head plate 43. 
The head plate 3 is engaged at its centre by an 
adjusting screw 1 carrying a handwheel32 and 
bearing in a threaded boss, not shown, in the top 
of the cubicle 3i. By this means the complete 
assembly comprising pulleys 35 and the various 
members-3e, 3S and it can be vertically adjust 
ed by the handwheel 42. v 

Also mounted in the cubicle 3} are the spraying 
nozzles fl; both sides of each panel is grit blasted 
simultaneously, and the nozzles are therefore ar 
ranged in groups on oppositesides of the conveyor 
line. As shown in Figures 2 and 3 two nozzles 
are used in each group, arranged at "different an 
gies to the plane of the panels so as to secure 
complete abrasion, but a different number of noz 
zles may be used as circumstances require. 
Each group of nozzles is carried near the lower 

extremity of a vertically reciprocating shaft 43; 
these shafts are each carried in two sets of four 
rollers 4 carried on suitable cross-members, not 
shown, in the cubicle 3 or upon the top of 
the cubicle. These shafts are reciprocated by 
two arms 5- having thereinslots engaging pins 56 
on the shafts 3; the arms 45 are pivoted at 
their ends at a 7 and bear against the surfaces of 
cams 8 driven by an electric motor 2i. In this 
way the Shafts 43 are reciprocated, and the ex 
tent of their movement can be controlled by ad 
justment of pivot 37. 

Beneat the nozzles i? are arranged two sim 
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tire area of the lower part of the cubicles 30, 3i 
and 32. After spraying however, the grit falls 
for the most part downwardly within the con 
fines of cubicle 3, 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 warned 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 9 to the respective nozzles . 
When air is applied to the air supply conduits 8 
of the nozzles, the necessary Suction is created 
in the conduits 9 and the grit is picked up. 
Vacuum gauges 24 are included in the conduits 
f9, 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 5 and are pushed past the 
detector 4 whereupon the main conveyor is 
Started and also a subsidiary conveyor comprising 
belts 54, 52 on pulleys 53, 54, driven by a notor 
55. An air exhaust fan is also started to draw 
off air from the cubicles through a went 53. 
The now moving conveyor belts 33, 3; accept the 

panel and transport it, eventually passing the 
panel through a rubber Sealing curtain if into 
the central cubicle. As it eaters the cubicle the 
panel operates the detector and the nozzles 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 reans of a Series of powerful air jetS 
S the panel is cleaned of grit particles which 
may still be adhering thereto. The panel then 
paSSes through a further curtain 6 onto con 
Weyor beits SA, 52 and thence to Succeeding stages 
Of the apparatus. The Separate conveyor formed 
by belts 5, 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 abra Sion 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 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 2 having a tapered boring there 
in. Screwed into the other end of the opening 
in the body C is a plug 2 having a central jet 
boring 73 communicating with a Series of radial 
paSSages 74. 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, 9 respectively. When 
air is applied to inlet 8, a jet is directed into 
the nozzle opening creating Suction on the inlet 

9. 
The nozzle unit 7 is subject to rapid wear, 

20 

3. 

35 

4. 

45 

5 5 

O 

65 

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 thereto 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 
Sufe sensitive means responsive to a condition of 
abnormal preSSure in Said conduit for putting 
Said Vibrator device into operation to thereby 
Vibrate Said conduit. 

3. A grit blasting inachine as defined in claim 
2. Whereiin at least a section of said grit conduit 
is comprised of flexibie material and said vibrator 
device is operatively associated. With Said flexible 
Section. 

4. A griš blasting machine as defined in claim 
2. Wherein Said preSSre Sensitive device is con 
Stituted by a pressure gauge having electrical 
contact means thereoia adapted to be actuated 
upon the occurrence of an abnormal pressure 
Condition in Said conduit, and said Vikrator de 
Vice is electrically controlled through said contact 
83.S. 

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 grit blast against the articie, means supplying 
grit to Said nozzle, a presence detector arranged 
adjacent Said nozzle for detecting the approach 
of an article, means controlled by said detector 
for Starting the grit blast through said nozzle 
Eneans, and means for stopping said grit biast 
Should the Supply of grit to Said nozzie means be 
coine abia Ornal. 

JOHN ADOPH SARGROWE. 
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