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1. 

REMOTE-CONTROLLED VALVE, PREFERABLY 
FOR PNEUMATC SAND BLAST UNITS 

This invention relates to a control valve for remote 
control of the supply of pressure media, preferably for 
use in sand blast units. 
A typical sand blast unit consists of a sand receiver 

with compressed air and having an air input from a 
compressor, said unit provided with a device for mixing 
the air and the erosive medium, ordinarily sand, and a 
pressure hose, through which the mixture of air and 
sand is conveyed to a nozzle outlet activated by and su 
pervised by an operator. 
For economic and safety reasons it is necessary in 

sand blasting apparatus to be able to cut off the mixture 
stream through the nozzle at the nozzle itself. Use of a 
valve device directly acting at the nozzle is an unsatis 
factory solution due to the fact that such a device 
would be worn out extremely fast and furthermore, 
produce a disturbing wave of high pressure air, which 
would force its way back into the sand reservoir in the 
receiver. 

It is known to mount two manually operated valves at 
the receiver, one of said valves cutting off the pressure 
air supply to the receiver while the other of said valves 
controls an opening in the receiver equalizing the pres 
sure to the atmosphere. However, for example in the 
case of the operator being indisposed said method is in 
advisable and due to the often long distance between 
the nozzle and the receiver, the method is time con 
suming and irrational. 
Furthermore, it is known to provide the apparatus 

with electrically controlled valves having a switch at 
the nozzle. But such switches and valves connected 
thereto require a separate and expensive power supply 
with corresponding circuits, said valves inclined to 
cause difficulties in operation due to the omnipresent 
fine-grained dust from the sand blasting. 
The objective of the present invention is to provide a 

control valve which performs the desired disconnection 
in a safe manner and without application of other con 
trolling media than the pressure air already at hand. 
The invention as described in the characterizing part 

of claim 1 provides a control valve having several func 
tions, such as to cut off, to turn on and, if desired, to 
control one or more pressure media. 
A further objective of the invention is to provide a 

valve of said type, and at the same time of a compact 
and simple design in order to fulfil requirements both 
as regards safety and low costs. 
The axes of the pistons performing these functions 

may be arbitrarily placed and oriented, and the func 
tion of regulation of the pressure air supply can be ob 
tained by adjusting the pressure of the valve controlling 
medium in the control chamber of the valve, said ad 
justment being attained by controlling the rate of flow 
of said medium from said chamber to the atmosphere. 
Furthermore, the controlling medium may pass 

through a pressure stabilizing accumulator before en 
tering said control chamber in order to minimize any 
reaction from the regulated medium on to the regulat 
ing or controlling medium. 
However, the valve according to the invention is 

mainly to be used in connection with sand blast units, in 
which the valve is part of, and also controls, two pres 
sure paths, respectively the pressure air inlet to the re 
ceiver from for example a compressor and the pressure 
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2 
air outlet from said receiver to the atmosphere; the 
valve turns on or cuts off the supply to the receiver and 
simultaneously cuts off or turns on respectively the 
emission of pressure air from the receiver to the atmo 
sphere. These simultaneous valve movements are con 
trolled by the pressure in the control chamber, which 
pressure again is controlled by a button operated valve, 
preferably located at the nozzle, whereby the button 
operated valve acts as a dead man's control for the op 
erator. 
The valve casing has at one end an inlet for the com 

pressor air into a first chamber, the entrance chamber, 
in which is placed one end of a valve piston of the form 
of a conical valve body which turns on or cuts off the 
air supply to the receiver dependent on the position of 
said valve piston. A channel connects said entrance 
chamber with a second chamber, the control chamber, 
and thereby admits a pressure air flow to said control 
chamber, the amount of which flow can be regulated by 
adjusting a screw taking up a larger or smaller part of 
the channel cross section. The end walls of said control 
chamber are formed by two piston heads, one of which 
is the head of the piston mentioned above, and the 
other piston head is part of a piston controlling the out 
let from the receiver to the atmosphere. The wall of the 
control chamber is provided with a bore which is con 
nected through a pressure hose having a button oper 
ated valve. The characteristic features of the two pis 
tons are that the effective areas of the piston heads fac 
ing said control chamber are larger than the areas at 
the other end of these pistons so that the same static 
pressure at both ends of the pistons results in propelling 
the pistons from the control chamber which feature will 
be explained in detail in the following. The other end of 
the piston controlling the receiver to atmosphere outlet 
abuts a flexible disc or diaphragm covering the end 
opening of a pipe leading into the receiver. When this 
piston moves in direction of the control chamber, the 
pressure in the receiver releases the diaphragm from 
the pipe opening, and pressure air flows into the atmo 
sphere. The flexible diaphragm is made of a material 
offering good resistance to erosion. In using such a flex 
ible diaphragm as a valve disc two essential advantages 
are obtained. First longer service or operating life time 
to this part of the valve is obtained due to the fact that 
certain flexible materials are resistant to erosion which 
resistance is more than fifty times that of commonly 
used metals, secondly this design protects against in 
gression of erosive particles into the remaining part of 
the control valve due to the good sealing abilities of the 
diaphragm. 
The entrance chamber in the bottom of the control 

valve may further be equipped with a drain cock for 
drainage of condensates. 
The invention is further described in the following 

with reference to the drawings in which: 
FIG. 1 is a perspective view showing a sand blasting 

unit of known type equipped with a control valve ac 
cording to the invention, 
FIG. 2 shows a longitudinal section of said control 

valve in Fig. 1. 
In Fig. 1 is shown a receiver 1 of know type contain 

ing erosive material filled in through a funnel on the top 
of the receiver. The receiver is closed by a cover 2 
placed in the lower part of the funnel. Pressure air is 
supplied to the receiver 1 from for example a compres 
sor through an inlet union 3, from which the air is led 
into the receiver above the sand surface through a pipe 
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branch 4 and through a valve 5 and a pipe branch 6 into 
a pump chamber 7, located beneath the receiver. In 
Said pump chamber 7 the pressure air forces the sand 
flow downwards from the receiver 1 through an outlet 
union 8 into a pressure hose connected thereto (not 
shown) and further on to a sand blasting nozzle (not 
shown) for discharging. The pump chamber 7 is pro 
vided with a device 9 for regulation of the sand flow 
from the receiver 1 above. The valve 5 is ordinarily 
turned on, but in case of clogging of the sand supply to 
the pump chamber 7 said valve may be turned to the 
cut off position, and a high overpressure is built up in 
side the receiver 1 compared to the pressure in the 
pump chamber 7, ordinarily sufficient to clean up ob 
structions in the flow path of the sand. 

In the pressure air conduit before the pipe branches 
4 and 6 is inserted a control valve 10 according to the 
invention. The valve 10 controls the turning on or cut 
ting off of the pressure air flowing into the receiver 1 
and to the sand pump chamber 7, and at the same time 
cuts off or turns on, respectively, the pressure equaliz 
ing pipe connection 11 from the receiver to the atmo 
sphere. 
This control valve 2 consists of a valve casing with a 

lower cylindrical casing part 12 and an upper cylindri 
cal casing part 13. The inlet union 3 is mounted on the 
side of the lower casing 12, the bottom of which con 
sists of an end cover 14 supplied with a drain cock 15. 
A valve piston 16 with one end formed as a conical 
valve body 17 is arranged axially movable in a cylindri 
cal bore 18 in the casing 12. Sealing rings 19 prevent 
leaking through the space between the piston 16 and 
the bore 18. Between the valve body 17 and the end 
cover 14 is located an entrance chamber 20, through 
the sidewall of which a connection to the inlet union 3 
is provided. When the piston 16 is in its outermost posi 

- tion (as shown in Fig. 2), a connection is established 
between the chamber 20 and an outlet chamber 21, sit 
uated between the chamber 20 and the bore 18, 
through an annular gap 22 between the valve body 17 
and a matching valve seat 23. The chamber 21 is con 
nected to the receiver 1 through an outlet union 24 and 
the pipe branch 4 and to the pump chamber through 
the valve 5 and the pipe branch 6 as shown in Fig. 1. 
The valve piston 16 has at its upper end a piston head 
25 having a larger diameter than that of the valve body 
17, and in the control chamber 26 the piston head 25 is 
supplied with a suitable sealing ring 27. Said larger di 
ameter results in a larger effective pressure area of the 
piston head 25 facing the control chamber 26 than that 
of the valve body 17 facing the entrance chamber 20. 

In a similar way another piston 28 is arranged within 
a bore 29 in the upper valve casing part 13, and sealed 
by a ring 30. The head 31 of the piston 28 facing the 
control chamber 26 is supplied with an additional suit 
able sealing ring 32. The other end of piston 28 abuts a 
flexible diaphragm 33, the periphery of which is fixed 
between a cover 34 and the upper casing 13. The upper 
surface of the diaphragm 33 covers the end opening 35 
of the pipe 11 and circumferentially placed holes 36 in 
the cover 34. As in the case mentioned above the pis 
ton head 31 facing the control chamber 26 has a larger 
pressure area than that in the opposite end of the piston 
28 determined by the diameter of the opening 35. Said 
opening 35 is connected through the pipe 11 to the re 
ceiver 1, whereas the holes 36 are leading to the atmo 
sphere partly shielded by a bell-shaped plate 37. 
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4. 
As further shown in Fig. 2 a channel 38 provided with 

an adjusting screw 39 interconnects the entrance 
chamber 20 and the control chamber 26. Said chamber 
26 is equipped with a bore 40, leading to a three-way 
valve 41 (further details hereinafter) to which a pres 
sure control hose (not shown) is connected; said hose 
has a button operated valve at the nozzle. Said hose is 
extending parallel to and ordinarily fixed to the pres 
sure hose leading to the discharge nozzle from the out 
let union 8. The button operated valve at the nozzle is 
so arranged that if the operator presses down slightly 
and constantly said button, the pressure air path out of 
the hose is closed, whereas by releasing the button the 
pressure air in the hose and hence also in the control 
chamber 26 is discharged to the atmosphere. 
The process is as follows: 
To start the sand blasting, for example in the morn 

ing, when the sand blast unit is assumed to have atmo 
spheric pressure, pressure air is supplied to the en 
trance chamber 20 in the control valve 10 through the 
inlet 3. The piston 16 is therefore moved in the direc 
tion to close the opening 23 whereby the air supply to 
the receiver 1 is cut off. However, simultaneously, the 
pressure air flows through the channel 38 passing the 
adjusting screw 39 to the control chamber 26. If the 
button operated valve at the blast nozzle is kept in a 
closed position, the control chamber and the control 
hose from a closed cavity which attains the static pres 
sure of the supplied compressed air relatively fast. This 
causes the two pistons 16, 28 to move away from the 
control chamber 26, which again results in establish 
ment of an air supply path to the receiver 1 by opening 
the valve body 17, and also in closing the air-connec 
tion between the receiver 1 and the atmosphere by 
means of the flexible disc 33 closing the opening 35 of 
the pipe 1 1. When the operating pressure level is built 
up in the receiver, the sand pump starts, and pressure 
air carrying sand is streaming to the blast nozzle. 
However, if the button operated valve is released, 

beause the operator wants to stop the discharging or 
because of indisposition of the operator, the pressure 
air in the control chamber 26 escapes through the hose. 
Then the failing pressure in the control chamber 26 
causes the two pistons 16, 28 to move in direction of 
said chamber 26. The pressure air supply to the re 
ceiver 1 is cut off by the valve body 17 abutting the 
valve seat 23, while the diaphragm 33 no longer acti 
vated is pressed away from the pipe opening 35 causing 
a pressure equilization of the receiver 1 through the 
holes 36 whereby the sand blasting process stops. 
The three-way valve 41 is designed to connect the 

control chamber 26 to the control hose or to the atmo 
sphere. The latter position resulting in immediate pro 
cess stop. A pressure controlled safety valve may be 
connected to the control chamber so that when the 
pressure in the control chamber exceeds a predeter 
mined level, said safety valve opens to the atmosphere 
and thereby stops the process as described above. 
What we claim is: 
1. A valve for remotely controlling the supply of a 

pressure media to a receiver comprising: 
a valve casing containing a control chamber vented 

to the atmosphere via a bore, 
a cover fixed to one end of the valve casing and fixed 

to a pipe leading to said receiver, 
a first piston and a second piston, each contained 
within the valve casing, each having a piston head 
facing the control chamber, each piston head hav 
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ing a surface area greater than a corresponding sur 
face at the opposite end of each piston, the first pis 
ton opposite end positioned between a pressure en 
trance chamber, connected to said control cham 
ber by a channel, and a pressure outlet chamber 5 
connected to said receiver, the second piston oppo 
site end facing said cover and pipe, and 

a flexible diaphragm positioned between said pipe 
and said second piston opposite end. 

2. The valve according to claim 1 wherein said first 
and second pistons are coaxial, opposed pistons, the 
head of each piston constituting a wall of said control 

10 

chamber. 
3. The valve according to claim 1 wherein the first 

piston opposite end further comprises a conical valve 
body adapted to sealingly engage a valve seat posi 
tioned between said pressure entrance chamber and 
said pressure outlet chamber for preventing said pres 
sure media from entering said receiver. 

4. The valve according to claim 1 wherein said chan 
nel connecting said pressure entrance chamber to said 
control chamber is regulated with regard to flow area 
by an adjustable screw. 

5. A valve according to claim 1 wherein said cover 
contains a plurality of holes circumferentially sur 
rounding said pipe. 
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6 
6. A valve according to claim 1 wherein the periph 

ery of said flexible diaphragm is fixed between said 
cover and said valve casing and a central portion of said 
flexible diaphragm is urged to abut and seal said pipe 
by said second piston opposite end. 

7. A valve according to claim 1 further comprising a 
three-way valve connected to said control chamber via 
said bore, said three-way valve adapteed to be in a first 
position connected directly to the surrounding atmo 
sphere, in a second position connected to a hose with a 
controlling button valve and in a third position con 
nected to a pressure controlled safety valve. 

8. A valve according to claim 7 wherein the head of 
the second piston has an area of about 10 times that of 
the opposite end thereof, and that the pressure medium 
to the control chamber is supplied from a pressure sta 
bilized supply source and is without connection to the 
supply inlet for the regulated pressure medium, and 
that, besides the controlling button valve, there is a reg 
ulating valve for the exhaust of the controlling medium 
to the atmosphere, and furthermore the system is di 
mensioned in such a way that a constant static pressure 
of a magnitude of 10 to 100 per cent of the regulated 
pressure of the medium is maintained in the control 
chamber. 

sk xk is k sk 

  


