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[57] ABSTRACT 
A glove box or similar containment is provided with 
an extract system which includes a vortex amplifier 
venting into the system, the vortex amplifier also hav-
ing its main inlet in fluid flow connection with the 
containment and a control inlet in fluid flow connec-
tion with the atmosphere outside the containment. 

4 Claims, 1 Drawing Figure 
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GLOVE BOXES AND SIMILAR CONTAINMENTS 

This invention relates to glove boxes and similar con-
tainments. 

SUMMARY OF THE INVENTION 5 

According to the present invention a glove box or 
similar containment is provided with an extract system 
including a vortex amplifier venting into the system, the 
vortex amplifier also having its main inlet in fluid flow 10 
connect ion with the containment and a control inlet in 
fluid flow connection with the a tmosphere outside the 
containment . 

Glove boxes are a form of protection used when 
working with certain radioactive or toxic materials. 
Gloves fixed to ports in the wall of a box allow a human 
operator to manipulate work within the box. Inhalation 
of fine airborne particles of poisonous alpha-active or 
other materials by the operator is avoided by maintain-
ing the glove box atmosphere at a slight under pressure 
so that any air flow is inwards. There is also generally 
provided an air inlet for the glove box and an extract 
system which is typically a duct including a fan, a filter, 
and a diaphragm valve set manually to give the re- 2g 
quired glove box depression, say —1 Va inch WG. If a 
breach in containment occurs due to a glove becoming 
detached from a glove port , then the diaphragm valve 
has to be opened manually to draw more air through 
the glove box and thus prevent back diffusion of the gg 
glove box air, through the glove port to atmosphere. 
Under these conditions the velocity of the air flowing 
into the glove box through a 6 inch diameter port has 
been measured as 35 f t /min. It has been recommended 
however that under breach conditions the air flow into 35 
the glove box through the breach should have a mini-
mum velocity of lOOft/min and that the main extract 
duct depression should not exceed —6 inches WG. 

The arrangement of the invention is such that manip-
ulation of a valve is not normally required. Under nor- 40 
mal circumstances the supply pressure to the main inlet 
of the vortex amplifier (being that of the glove box) is 
slightly less than the pressure at the control inlet (being 
that of the atmosphere outside the glove box) whilst the 
vortex amplifier outlet pressure is less than both the 45 
supply pressure and the control pressure. With these 
conditions a control flow is induced through the con-
trol inlet of the vortex amplifier and this throttles the 
flow from the glove box. If a breach in containment oc-
curs due to a glove becoming detached from a glove 5 0 

port then the supply pressure to the amplifier becomes 
effectively the same as the control pressure which re-
mains at that of the atmosphere. The outlet pressure 
also remains unchanged. With these conditions there is 
little or no control flow and therefore the flow from the 5 5 

glove box passes through the amplifier with minimum 
losses. The increase in total flow rate is considerable — 
by as much as a factor of six, for example — and is ob-
tained automatically as the control pressure changes. 

In the case of a small leak somewhere on the glove 
box, there will be a tendency to reduce the box depres-
sion. However this reduction means that less control 
flow is being induced into the amplifier and therefore 
more main flow is allowed. The increase in main flow 
can compensate for the small leak and therefore the 
glove box containment can be maintained although at 
a slightly smaller depression than normal. With a con-
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ventional system even very small leaks destroy the 
glove box depression almost entirely. 

The application of the invention is not restricted to 
glove boxes. It provides an alternative to fume hoods in 
the chemical and pharmaceutical industries and a 
means of carrying out operations in the electronic in-
dustry, for example in transistor manufacture and as-
sembly. The containment may be a relatively large 
room and the cause of a " b r e a c h " the opening of a 
door in the room. Also the containment may provide 
means for carrying out clean operations segregated 
from a dirty atmosphere as well as the reverse proce-
dure so far described. For example a clean chamber 
may be slightly pressurised to prevent the entry of dust 
and its entrance may be guarded by an air lock with two 
doors — one leading into the chamber and one to at-
mosphere. It is envisaged that this air lock may serve as 
a containment in accordance with the invention, being 
provided with an extract system incorporating a vortex 
amplifier as already described and maintained at a 
lower pressure than the clean chamber and at the same 
or a lower pressure than the outside atmosphere to . 
which the control inlet of the amplifier is connected. 
Thus on opening the door between the air lock and the 
clean chamber an increase in the supply flow through 
the amplifier can be arranged to follow either because 
the increase in pressure in the air lock brings the air 
lock pressure closer to or above the control pressure or 
because the opening o f t h e door actuates means cutting 
off the control flow. Opening of the door between the 
air lock and atmosphere can be arranged to produce a 
similar effect. 

DESCRIPTION OF THE DRAWING 

The invention will now be further described with ref-
erence to the accompanying drawing which is a line di-
agram. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The drawing shows part of a glove box 1 having an 
air inlet 2 fitted with a filter 3 . An outlet 4 fitted with 
a filter 5 is connected as the main flow inlet to a vortex 
amplifier 6 having a control flow inlet 7 fitted with a fil-
ter 8 and an outlet 9 to a duct 10 provided with an ex-
tractor fan (not shown). The drawing also shows a 
modification of the arrangement in which a bypass line 
11 fitted with a filter 12 and variable restrictor 13 con-
nects the interior of the glove box 1 with the duct 10. 
In the modified arrangement the only flow through the 
amplifier 6 under normal conditions is from atmo-
sphere through the control inlet 7. This flow blocks off 
completely main amplifier flow from the glove box 1. 
The extract air f rom the glove box goes instead through 
the filter 12 direct to the main extract duct. If a breach 
occurs the control flow is reduced or removed com-
pletely. Flow then takes place across the filter 5 and 
through the amplifier to the main duct. This system 
uses the vortex amplifier 6 as a standby safety circuit 
whereby the filter 5 can remain in an "as new" condi-
tion until breach conditions occur. 

We claim: 
1. In a containment segregating a space from its sur-

rounding atmosphere and provided with an extract sys-
tem for the atmosphere of the containment the im-
provement of including in the system a vortex amplifier 
venting into the system at a point where the system 



3,888,556 

pressure is lower than that of the conta inment when the 
extract system is operating, the vortex amplifier also 
having its main inlet in fluid flow connection with the 
containment and a control inlet in fluid flow connec-
tion with the atmosphere outside the containment ar-
ranged to provide a control flow to throttle fluid flow 
through the vortex amplifier main inlet. 

2. The improvement of claim 1 wherein a fur ther 

fluid flow connection including a variable flow restric-
tor is provided between the containment and the ex-
tract system, bypassing the vortex amplifier. 

3. The improvement of claim 1 wherein the contain-
ment is a glove box. 

4 . The improvement of claim 2 wherein the contain-
ment is a glove box. 
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