
PATENT SPECIFICATION (") 1 415 951 

m 
o \ 

i n 
H 

(21) Application No. 11714/73 (22) Filed 12 March 1973 
(44) Complete Specification published 3 Dec. 1975 
(51) INT. CL.2 A62B 37/00 / / 17/00 

F16J 13/18 
F16L 37/12 

(52) Index at acceptance 
A3V 1A5X 7B4 7BX 
A5R 93 
F2G 4A6 
F2P 11A 11E 13B1 EX4 EX9 

(72) Inventors HANS JUERGEN ENGELMANN 
JOSEF ROLLER 
HEINRICH RUDOLF SCHRADER 
GERHARD SCHADE 
JOHANN PEDREROL 

(54) APPARATUS FOR STORING PROTECTIVE SUITS 
(71) W e , GESELLSCHAFT FUER 

KERNFORSCHUNG m.b.H., of 5 Weberstrasse, 
75 Karlsruhe 1, Germany; a German body 
corporate, do hereby declare the invention, 

5 for which we pray that a patent may be 
granted to us, and the method by which it 
is to be performed, to be particularly de-
scribed in and by the following 
statement: — 

10 The present invention relates to appar-
atus for enabling one or more protective 
suits to be stored when contaminated on 
their outer surface. 

Persons operating in contaminated or 
15 poison infested spaces, chambers or rooms 

are normally dressed in protective suits 
which thus become contaminated on the 
outside. In order to permit persons wearing 
a suit to leave a contaminated room safely 

20 and without contaminating the en-
vironment, it was hitherto necessary for the 
protective suit to be passed through a lock 
and cleansed under decontaminating 
showers before the person can shed it. This 

25 cleansing depending upon the type, of con-
tamination, is usually costly, involved, time 
wasting and not always completely effec-
tive. This may lead to a situation wherein 
a second suit is required for further action 

30 after use of the first protective suit since 
the first one may not yet be ready for re-
use. Also, repeated decontamination of the 
protective suit with chemical and 
mechanical means may lead to wear and 

35 tear of the material which would render 
the protective suit useless after a short per-
iod of use. 

It is an object of the present invention 
therefore to present apparatus having a 

40 lock chamber in which a contaminated 
protectivce suit may be stowed away with-
out its interior being contaminated to per-
mit repeated use by persons donning and 
shedding it and which may readily be 

45 secured as by flanges to an aperture in the 
[Price 33p] 

wall of a work space or chamber, and to 
present the possibility of leaving the 
protective suit for long periods of time in a 
work chamber, whereby a clean and con-
tamination-free coupling of the interior of 50 
the protective suit to the open environment 
outside the lock chamber exists at the 
same time. 

According to the present invention there 
is provided apparatus for stowing at least 55 
one protective suit even when said suit is 
contaminated on the outside, comprising a 
lock chamber having at least one entrance 
opening and closure means therefor for 
stepping-into and stepping-out of ..said 60 
protective suit, and at least one exit open-
ing and a closeable, sealing cover therefor 
for a person wearing the protective suit; 
said chamber being adapted to be coupled 
to the wall of a work chamber with the or 65 
each said exit opening, in use, super-
imposed an associated opening in the work 
chamber wall; and in which the closeable 
cover of each exit opening for a wearer of 
the protective suit is adapted to be coupled 70 
to a closure cover for the associated open-
ing in the wall of the work chamber to 
form a first double cover system, in which 
a flange is provided around each exit 
opening for mounting in a hermetically 75 
sealed manner on the periphery of the as-
sociated opening in the work chamber wall 
and in which the closeable cover of each 
exit opening is so mounted as to allow the 
first double-cover system to be displaced 80 
from the position in which it covers the 
respective openings into the interior of the 
work chamber. 

A further development of the invention 
is characterised by the feature that the or 85 
each protective suit is provided with a tun-
nel which has a flange which may be 
secured to the step-in/step-out entrance 
opening for the protective suit, that the 
tunnel may be closed by means of a cover 90 
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and that the tunnel cover is adapted to be 
coupled with a lock chamber closure cover 
for the step-in/step-out entrance opening to 
form a further double cover system, which 

5 may be displaced from the entrance open-
ing. 

An embodiment of the lock chamber in 
accordance with the invention is charac-
terised by a displaceable box or sack with 

10 the entrance openings for the protective 
suit or suits and the exit openings for 
wearers of the protective suit or suits 
located at opposite portions thereof. 

A further embodiment of the invention 
15 may provide that the tunnel is located at 

the back of the protective suit or suits for-
ming an open passage to the interior of the 
protective suit or suits for passage of a 
person, and being of such a length that it 

20 (the tunnel) extends from the step-in /step-
out entrance, opening for the protective suit 
or suits right to the aperture in the wall of 
the contaminated chamber. 

An other favourable embodiment of the 
25 double cover system used in accordance 

with the invention may provide for the 
covers comprising the first double cover 
system or systems and the tunnel and lock 
chamber closure covers of the further 

30 double cover system or systems to be. ad-
apted to be coupled together in each system 
by means of locking elements in such a 
manner that the sides facing one another 
are. sealed relative to the surroundings and 

35 that both the first and further double cover 
systems are locatable close to the entrance 
opening arrangement. The locking may 
thus be effected mechanically or remotely 
or manually from outside the wall of the 

40 contaminated chamber. 
A particularly preferable further de-

velopment of the invention provides that, 
within the tunnel retaining straps are 
arranged by means of which the person in 

45 the protective suit may secure the tunnel 
and cover therefor on his back in the man-
ner of a rucksack. 

The advantages of the invention 
moreover include such that the step-in/ 

50 step-out entrance opening allows movement 
of a person into and out of the protective 
suit at speed, the protective suit is rela-
tively light and provides considerable 
freedom of movement and, any number of 

55 persons can reach the contaminated pre-
mises depending upon the number of 
protective suits sealed up in the lock 
chamber. It is further possible to provide 
several step-in/step-out entrance openings 

60 for movement into and out of the protec-
tive suits in the lock chamber, when 
several protective suits are stowed away in 
the lock chamber. In this case, it is also 
possible to connect each individual protec-

65 tive suit to one of the step-in/step-out en-

trance openings for the persons and to use 
only one exit opening for the protective 
suits with the persons located therein. 

A further advantage of the invention, is 
that the step-in/step-out entrance opening 70 
of the protective suit is located at the back 
of the suit, the protective suit being sealed 
by a tunnel closure cover and the tunnel 
and cover being worn like a rucksack 
within the contaminated chamber. The 75 
weight of the tunnel cover is positioned on 
the back and gives the wearer improved 
stability when running, working or carrying 
out other movements. 

The invention will be described further, 80 
by way of example, with reference to the 
accompanying drawings in which:.— 

Fig. 1 shows an end elevation of a lock 
chamber: 

Figs. 2 to 5 show the individual stages 85 
of coupling the lock chamber to a work 
chamber and locking a protective suit and 
of a person entering the protective suit; 
and 

Fig. 6 shows a fragmentary section 90 
through a double-cover system and the 
lock chamber. 

Fig. 1 shows a lock chamber 1 which is 
substantially of parallelepiped shape. In 
the front wall 2 is an entrance opening 3 95 
which permits stepping-into and stepping-
out of a protective suit (not in this Fig.), 
when contained in the lock chamber 1. A 
lock chamber closure cover 4 is securedly 
located on the lock chamber 1 by means 100 
of a hinge 5, a hinged yoke 6 and a catch 
7. Moreover, locking means 8 for the lock 
chamber closure cover 4 and a tunnel 
cover (not shown) is provided and a lock-
ing mechanism 9 for securing the tunnel 105 
flange of the protective suit, not visible in 
this position, to the front wall 2. A holding 
grip 10 is arranged on the upper edge of 
the lock chamber 1 for the purpose of per-
mitting persons to enter or leave the suit n o 
unaided. Furthermore sealed passages 11 
extend through the lock chamber 1 and 
locating rails 12 are inserted therein and 
may be screwed to the wall or any other 
part near an opening leading to a radio- 115 
active or toxic work chamber and are used 
to hold the lock chamber 1. 

Fig. 2 shows a lock chamber 1 prior to 
being secured to an aperture 13 in the wall 
14 of a radio-active or toxic chamber or 120 
space 15. The aperture 13 is closed by a 
cover 16 which may be coupled with a 
closure cover 17 for an exit opening 18 al-
lowing egress and re-entry of a wearer of a 
protective suit 19 from and into the lock 125 
chamber 1 to form a first double cover 
system. Before coupling the two covers 16 
and 17, it is necessary to obtain contact 
between chamber 1 and the wall 14, and 
mounting and securing by means of the 130 
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rails 12. The lock chamber 1 may, of 
course, be replaced by a sack which ex-
actly as the lock chamber 1 may be, of 
smaller height than the extension, of the 

5 protective suit 19 when in its extended 
position when worn. At least one of two 
slanted surfaces 20 has an inspection win-
dow 21 for looking into the lock chamber 
1 therein, permitting the interior 22 to be 

10 surveyed. Such a window is omitted when 
the lock chamber 1 itself is made of trans-
parent material. 

The protective suit 19 is made of a 
flexible and lightweight foil or sheeting, 

15 such as PVC and has at least a helmet 23 
of transparent material. On the back 24 of 
the protective suit 19, a stepping-in open-
ing is formed which is provided by a con-
necting tunnel 25 (in this case folded) 

20 which is hermetically sealed by a tunnel 
closure cover 26 (see the following Figs.). 
This cover 26 is firmly coupled to the 
lock chamber closure cover 4 by means 
of the locking means 8. Moreover, a tunnel 

25 flange 28 (see also Figs. 3 to 6) is locked 
to the lock chamber wall 2 by the locking 
mechanism 9 (see Fig. 1). The interior 
space 22 of the lock chamber 1 will 
become radioactively contaminated; the 

30 same applies to the inside surface. 29 of 
the closure cover 17 and the outer surface 
(not shown in detail) of the tunnel closure 
cover 26 or the surface of the lock cham-
ber closure cover 4 facing the interior 

35 space 22 (not shown in detail either). The 
surface of the tunnel closure cover 26 fac-
ing the interior 27 of the protective suit is 
not, however, radioactivity or toxically con-
taminated. 

40 In the wall 14 of the chamber 15, 
moreover, an aperture 30 is sealed-off by a 
glove 72 which leads into the interior of 
the chamber 15. A lock 32 for the cover 
16 and the closure cover 17 may be oper-

45 ated from outside, the chamber 15 by 
means of the glove 72, i.e. from the uncon-
taminated space 31. Herewith also, a lock 
of the cover 16 on the wall 14, not shown 
in detail may be operated. It is, however, 

50 also possible for both the lock 32 and the 
lock (not shown in detail) for the cover 16 
on the wall 14 to be remotely actuated so 
that the opening 30 may be omitted. 

Furthermore an air-lock 33 for an air 
55 and two-way radio communication conduit 

34 may be located in the wall 14 for con-
necting to the protective suit 19. This lock 
33 is closed with a cover 35 which may be 
connected with a cover 41 of a coupling 37 

60 which is led from the chamber 15 to the 
lock 33, to form a double cover system, 
and which may be swung out into the un-
contaminated space 31. This permits a 
coupling 36 (see Fig. 3) for conduit 34 to 

65 be connected to a supply line 71 shown in 

Fig. 5. 
In Fig. 3, the lock chamber 1 is her-

metically coupled to the periphery of the 
13 in the wall 14 by means of a flange 39 
around the exit opening 18. The first 70 
double, cover system comprising the cover 
16 and the closure cover 17 is swung into 
the interior of chamber 15 and the protec-
tive suit 19 is also located in the interior 
15, but is firmly coupled via the tunnel 25 75 
and the tunnel flange 28 to an opposite 
flange 38 on the lock chamber wall 2, 
around the entrance opening 3. The lock 
chamber closure cover 4 and the tunnel 
cover 26 are coupled together to form a 80 
second double-cover system and swung out 
into the space 31 by means of the hinged 
yoke 6. Moreover, the conduit 34 is con-
nected by means of the coupling 37 or 36 
to the wall 14. 85 

In this position, there is an open passage 
provided from the space 31 through the 
tunnel 25 into the interior 27 of the protec-
tive suit 19. 

The non-contaminated surfaces facing 90 
one another of the cover 16 and the 
closure cover 17 are coupled together and 
hermetically sealed relative the en-
vironment in exactly the same manner as 
the facing but contaminated surfaces of the 95 
lock closure cover 4 and the tunnel cover 
26. The tunnel flange 28 is tightly locked 
against the flange 38 by means of the lock-
ing mechanism 9. The conduit 34 is not 
yet connected to the supply line, 71, in the 100 
space 31. 

Fig. 4 shows an intermediate phase in 
which a person 40 is just entering the 
protective suit 19 with his feet and legs 
first. The person 40 holds the grip 10 of 105 
the lock chamber 1. Moreover, the coupl-
ing, 37, is just being locked to the wall 14 
by means of the glove 72, the double cover 
35 and 41 is opened, and the coupling 36 
of the conduit 34 connected to the supply n o 
line 71. 

After the person 40 has stepped into the 
protective suit 19, the step-in/step-out en-
trance opening 3 is closed by means of the 
double cover system 4 and 26. The tunnel 115 
closure cover 26 is then disengaged from 
the lock chamber cover 4 and, in exactly 
the same manner, the tunnel flange 28 is 
also disengaged from the flange 38 on the 
lock chamber wall 2. The tunnel 25 with 120 
the tunnel closure cover 26 hermetically 
coupled thereto is then strapped, in the 
manner of a rucksack, to the back of the 
person 40 by means of straps 42 and the 
tunnel 25 is hence folded. The length of 125 
the tunnel 25 corresponds at least to the 
distance of the wall of the chamber 14 
from the flange 38 of the lock chamber 
wall 2. 

In Fig. 5 the protective suit 19 having 130 
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the person inside is wholly within the 
chamber 15. The entrance opening 3 is 
hermetically sealed by means of the lock 
chamber cover 4, but the aperture 13 in 

5 the wall 14 is open. The double cover 
system 16, 17 is swung out into the interior 
of chamber 15. The person wearing the 
protective suit 19 is able to move about 
the active chamber 15 to an extent per-

10 mitted by conduit 34. 
Getting a person out of the protective 

suit 19 is effected in reversed sequence to 
the procedure of getting in. The bringing of 
the tunnel closure cover 26 to the lock 

15 chamber cover 4 is, however, effected by 
the person within the protective suit 19 
who removes his arms from the sleeves of 
the protective suit 19, strips off the holding 
straps 42 and turns round in the protective 

20 suit through about 90° in the direction of 
the tunnel 25. Then with his hands from 
the interior space 27 of the protective suit 
19, the person within the suit brings the 
tunnel closure cover 26 up to the lock 

25 chamber cover 4, and strap-like guide 
members (not shown in detail) may be 
mounted on the flange 38 extending into 
the interior 22 of the lock chamber 1, 
which facilitate this coupling. 

30 The first and the second double cover 
systems 16 and 17 and 4 and 26 may be 
double cover systems which are known per 
se. The double cover system 4 and 26 is 
shown for the greater part in Fig. 6, 

35 wherein also, a part of the lock chamber 1 
and the double cover system 16 and 17 are 
shown, and the latter system may corres-
pond substantially to the double cover 
system 4 and 26. The tunnel flange 28 with 

40 the tunnel 25 located thereon, is secured 
by the locking mechanism 9 to the flange 
38 of the wall 2 of the lock chamber 1. 
For this purpose swivel catches 43 which 
may be located uniformly spaced around 

45 the circumference of the flange 38, may be 
brought into position by means of the 
locking mechanism 9 (not shown in detail) 
which guides the swivel catches 43 on a 
collar 44 on the tunnel flange 28. By 

50 means of a rotating mechanism (not shown 
in detail) on the locking mechanism 9, all 
the catches 43 individually or simul-
taneously are drawn by one and the same 
device into the direction of the flange 38 

55 and thus press a sealing member in the 
form of a packing 45, located in the rim 
46 of the tunnel flange 28, hermetically 
against an encircling sealing lip 47 located 
on the flange 38 and projecting into the 

60 opening 3. 

The tunnel flange 28 is closed with the 
tunnel cover 26, the rim 48 of which abuts 
against sealing member 45. A sealing mem-
ber 49 which is inserted in the rim 50 of 

65 the lock chamber cover 4 abuts against the 

rim 48 of the tunnel cover and the sealing 
lip 47. Both covers 4 and 26 are coupled 
together by means of the locking means 8 
so that the inside surfaces 51 and 52 of 
both covers 26 and 4 are sealed off from 70 
the surroundings. At the same time the 
double cover system 4 and 26 is locked by 
means of the same locking mechanism 8 
on the tunnel flange 28. The sealing mem-
bers 45 and 49 are of such a width that 75 
they each abut on one side of the en-
circling sealing lio 47 and the sealing rim 
48 of the tunnel cover 26. 

The tunnel cover 26, in the centre 
thereof, bears a rotatable coupling part 53 80 
having a spigot 54 connected thereto, 
which spigot is enclosed by a sealing mem-
ber 55 mounted in the cover 26. A lock 
nut 56 is mounted on the spigot 54 and, 
on rotation of the spigot 54, is axially dis- 85 
placeable and by means of hinged joints 57 
and sliding guides 58 moves radially and 
pivots levers 59. In one end position, tips 
60 of the levers 59 engage over an edge 61 
which is located around the inside cir- 90 
cumference of the tunnel flange 28. The 
levers may be of optional number and be 
uniformly located around the circumference 
of the lock nut 56, and, in the locking 
position (not shown) locate the tunnel 95 
cover 26 on the tunnel flange 28. 

The lock chamber closure cover 4 is also 
provided with the locking means 8 in its 
centre and said mechanism comprises a 
rotary transmission 62 having an operating 1Q0 
grip 63. The rotary transmission 62 is en-
closed by a sealing member 64 located in 
the cover 4 and at its inner end has a bell 
shaped member 65 adapted to engage over 
a locking ring 67 arranged in the tunnel 105 
cover 26 and which has coupling part 53 
rotatably mounted in the interior thereof. 
The locking ring 67 has an external screw 
thread 68 adapted to have an internal 
thread 66 of the bell-shaped member n o 
screwed thereon. To clamp the covers 4, 26 
together, the transmission 62 is axially de-
pressed and rotated until the bell-shaped 
member 65 has engaged the locking ring 67 
and the two threads 66 and 68 are thereby 115 
interengaged. When the thread 66 has been 
fully screwed onto the thread 68, the two 
covers 26 and 4 are coupled together. 

The inner end of the rotary transmission 
62 has in addition to the bell-shaped mem- 120 
ber 65 also a coupling pin 69 non-rotatably 
connected thereto and which, however, is 
axially displaceable to a limited extent 
against the force of the. spring 70. This 
coupling pin 69, when the two covers 4 125 
and 26 are clamped together, engages the 
opposite coupling part 53 associated there-
with, so that the latter is rotatably engaged 
therewith during the rotation of the rotary 
transmission 62. Hence, if the bell-shaped 130 
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member 65 and the ring 67 (it will suffice 
if the bell-shaped member and the ring ad-
here together) are provided with a right 
hand thread, and the spigot 54 and the 

5 lock-nut 56 on the other hand with a left 
hand thread, then on clamping the two 
covers 4 and 26 together the locking is ac-
tuated with the levers 59. Disengagement is 
accordingly effected in reverse sequence. 

10 The lock chamber 1 is, at the aperture 
13, suspended at the wall 14 of the cham-
ber 15 by means of the locating rails 12, 
which are passed sealed in the passages 11 
through the interior space 22 of the lock 

15 chamber 1 and are secured to the outer 
surface of the wall 4. The double cover 
system with the two covers 16 and 17 may 
substantially correspond to the double 
cover system 4, 26, except that, however, 

20 the locking mechanism 9 may be omitted. 
WHAT WE CLAIM IS: — 
1. Apparatus for stowing at least one 

protective suit even when said suit is con-
taminated on the outside, comprising a 

25 lock chamber having at least one entrance 
opening and closure means therefor for 
stepping-into and stepping-out of said 
protective suit, and at least one exit open-
ing and a closeable, sealing cover therefor 

30 for a person wearing the protective suit; 
said chamber being adapted to be coupled 
to the wall of a work chamber with the or 
each said exit opening, in use, super-
imposed on an associated opening in the 

35 work chamber wall; and in which the 
closeable cover of each exit opening for a 
wearer of the protective suit is adapted to 
be coupled to a closure cover for the as-
sociated opening in the wall of the work 

40 chamber to form a first double cover 
system, in which a flange is provided 
around each exit opening for mounting in 
a hermetically sealed manner on the per-
iphery of the associated opening in the 

45 work chamber wall and in which the 
closeable cover of each exit opening is so 
mounted as to allow the first double-cover 
system to be displaced from the position in 
which it covers the respective openings into 

50 the interior of the work chamber. 

2. Apparatus as claimed in claim 1 and 
including at least one protective suit 
stowed therein, in which the or each 
protective suit is provided with a tunnel 

55 which is provided with a tunnel flange, 
which flange may be secured to the per-
iphery of or removed from the entrance 
opening for the protective suit, in which 
the tunnel may be closed by means of a 

60 tunnel cover and in which the latter is ad-
apted to be connected to a lock chamber 
closure cover for the entrance opening to 
form a further double cover system, which 
is adapted to be displaced from the en-

trance opening. 65 
3. Apparatus as claimed in claim 1 or 

2, wherein the lock chamber is in the form 
of a displaceable box or sack with the en-
trance opening or openings for the protec-
tive suit or suits and the exit opening or 70 
openings for wearers of the protective suit 
or suits located at opposite portions 
thereof. 

4. Apparatus as claimed in claims 2 or 
3 when dependent on claim 2, in which the 75 
tunnel is located on the back of the protec-
tive suit forming a passage, to the interior 
of the protective suit and is of such length 
that it is capable of extending from the en-
trance opening for the protective suit to 80 
beyond the exit opening in the lock cham-
ber. 

5. Apparatus as claimed in any of 
claims 1 to 4, in which the closeable cover 
of each exit opening is pivotally mounted 85 
for displacement into the work chamber, 
and in which one or more rails are moun-
table on the lock chamber for securement 
to the wall of the work chamber. 

6. Apparatus as claimed in any of 90 
claims 2 to 4 when dependent on claim 2, 
in which the further double cover system is 
hingedly mounted and adapted to be 
securable on the lock chamber, the hinge 
therefor being secured to a solid part of 95 
the lock chamber. 

7. Apparatus as claimed in any of 
claims 1 to 6, in which the lock chamber 
is adapted to be. suspended by means of 
rails which can be secured to the outer 100 
surface of the wall of the work chamber. 

8. Apparatus as claimed in any of 
claims 1 to 7, in which the chamber is 
made of transparent material or is 
provided at least with one window of 105 
transparent material. 

9. Apparatus as claimed in any of 
claims 1 to 8, in which a grip is secured to 
the upper part of the lock chamber for 
holding by a person when entering the 110 
chamber. 

10. Apparatus as claimed in any of 
claims 2 to 9 when dependent on at least 
claim 2, in which within the tunnel or tun-
nel flange retaining straps are arranged 115 
which the person inside the protective suit 
may slip over his shoulders. 

11. Apparatus substantially as herein 
described with reference, to and as illus-
trated in the accompanying drawings. 120 
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6 SHEETS 7/,/s drawing is a reproduction of 
the Original on a reduced scale. 
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6 SHEETS t/I/S drawing is a reproduction of 
the Original on a reduced scale. 
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