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This invention relates to apparatus for gas borne powder
distribution en
employing diaphragm operated valves of this character
for turning on and off the flow of powder-laden gas used,

for example, in electric welding and in the thermmheml-

cal removal or deposition of metal.

The main objects of the present invention are to pro-
vide apparatus employing a valve of this character which
can be operated by the conveying gas, thereby eliminating
the necessity of a separate gas source, and to maintain
a pressure differential between the chamber and convey-
ing tube so that the tube can withstand pressures in ex-
cess of the bursting limit of the material thereof.

Other objects are to provide apparatus employing a

valve of this character to turn on the flow of carrier gas'_
before turning on the flow of powder, and for turning

off the flow of powder while continuing the flow of carrier

gas. |
is passed along a first circumferentially confined path,
powder is aspirated into said path to form a gas borne

powder stream which is passed along a flexibly confined

further path. The stream of compressed gas is diverted
from ahead of said aspiration step to a confined zone sur-
rounding said confined path, and the pressure of said di-

verted compressed gas in said confined zone is utilized

to pinch said flexibly confined path and cut off the flow
of said gas borne powder therethrough.
- In the drawings:

Fig. 1 is a diagram or flow sheet for the method of
powder distribution according to the present invention,
showing the injector and by-pass, with the pmch valve

open; and
Fig. 2 is a similar diagram with the pinch valve closed.

As shown in the drawing, a stream of compressed gas

is passed along a first circumferentially confined path 37.
Powder 1s aspirated into this path at 39 to form a gas
borne powder stream. The gas borne powder stream is

ploying pinch valves, and more particularly

According to the present invention, a stream of gas
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- 'To close off the pinch valve 30, the valve 36 is turned
to the position shown in Fig. 2. The carrier gas from the
supply 37 passes through the valve 36 and 35 to the
pinch valve chamber in the body 10. The gas pressure
against the diaphragm 14 is sufficient to overcome the
loading of the spring 15 and the pinching arm. is raised,
thus compressing the pinch tube 30 between the roller 25
and the voke 28.

What is claimed is:
1. Apparatus for gas borne powder distribution which
comprises a supply conduit for a stream of compressed

gas, a two-way valve in said conduit operable in one

position for passing said stream through an injector to
entrain powder therein, an outlet conduit from. said injec-
tor for passing said gas borne powder stream through a
pinch tube, a diaphragm having means connected there-
to for pinching said tube, a second conduit forming a by-
pass from said two-way valve to said diaphragm, said
valve being operable in a second position for cutting off
said stream of compressed gas to prevent it going through
said injector, but instead directing it through said second
conduit to said diaphragm to cause said pinching means
connected thereto to pinch said tube and cut off the flow
of said gas borne powder.

2. Apparatus for gas borne pcrwder distribution which
comprises means for passing carrier gas from a supply
line to a powder injector to entrain powder therein, means
for passing the gas borne powder stream through a pinch
tube to a delivery line, means for by-passing carrier gas
from said supply line ahead of said injector t0 a pressure

~chamber, and means for pinching said tube in response

to pressure in said chamber to decrease the flow in said
gas borne powder delivery line. |

3. Apparatus for gas-borne powder distribution which
comprises means for passing a non-powder laden stream

- of compressed gas from a supply line along a predeter-

mined path and through an injector to entrain powder

- therein, means for passing the gas-borne powder stream
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passed along a flexibly circumferentially confined further

path 30. The stream of compressed gas is diverted at
36 from said first path 37 ahead of the aspiration step at
39 to a confined zone 10 surrounding the ﬂembly con-
fined path 30. The pressure of the diverted gas is uti-

lized in the confined zone 10 to pinch the path 30 and

cut off the flow of gas borne powder therethrough.
The body 10 is provided with a by-pass 35 for pres-

surizing the chamber under the diaphragm 14 and sur-

rounding the pinch tube 30. As shown in Figs. 1 and 2

the by-pass 35 is connected to a two-way valve 36, pref-

erably solenoid operated. ‘The valve 36 is connected to
a supply line 37, and through a check valve 38 and in-
jector 39 to the pmch tube 30.

When the pinch valve is in its normally open posnmn
shown in Fig. 1, the loading of the spring 15 on the dia-
phragm 14 depressjes the pinching arm 22 so that the pinch
tube 30 is wide open.
line 37 passes through the valve 36 and check valve 38
to the injector 39 where it picks up the powder and car-
ries it through the open pinch tube 30 for delivery and
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from said injector through the tube of a diaphragm-oper-
ated pinch valve, means for discontinuing the flow of said
non-powder laden compressed gas from said supply line
to said injector at a point ahead of said injector before
said compressed gas can become powder entrained, means
for simultaneously diverting said stream of non-powder
laden compressed gas from said supply line along a dif-
ferent path away from said injector, and means for re-
continuing said stream of non-powder entrained gas from
said supply line along said different path and directing it
to the diaphragm of said pinch valve to cut off the flow
of said gas-borne powder. | |

4, Apparatus for gas-borne powder distribution which

‘comprises means for passing carrier gas from a supply line

to a powder mjector to entrain powder therein, means for
passing said carrier gas from said injector thmugh a pinch
tube to a delivery line, means for by-passing carrier gas
from one of said lines to a pressure chamber, and means -

- for pinching said tube in response to pressure in said
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The carrier gas from the supply
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- chamber t0 decrease the flow in said delivery line.
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