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INTERNATIONAL STANDARD

1SO 7212-1986 (E)

Enclosures for protection against ionizing radiation —
Lead shielding units for 50 mm and 100 mm thick walls

1 Scope and field of application

This International Standard specifies the properties of the
various lead units used in the construction of shielded
enclosures for protection against ionizing radiation. The units
dealt with are

— basic units: bricks, posts;

— functional units: aperture bricks, windows, sphere
units, plugs and reducing units.

Only one and two chevron bricks are standardized in this Inter-
national Standard. The 50 mm and 100 mm shielding units are
dealt with separately in order to simplify general reference.

2 Classification

The units described in this International Standard are classified
in the following three categories:

— Category 1: standardized units.

(The diagrams in figures 7, 18, 24 and 35 represent the stan-
dardized units in category 1.)

— Category 2: these are units which are either used very
infrequently or for very specialized purposes, or used very
frequently in one country and it is felt that this use will
become more widespread.

(The diagrams in figures 8, 19, 25 and 36 represent the stan-
dardized units in category 2.)

— Category 3: units which are acceptable for a transition
period.

These are units which are used in one or a few countries and
which will be withdrawn from this International Standard
after the transition period. This category may also include
units which were in category 2, but which became less im-
portant and will be withdrawn after a transition period in
category 3.

3 Designation

The designation of the lead shielding unit consists of its name
written in full, the reference to this International Standard and
the reference number as explained in 3.1.

Example of designation (see full explanation in 3.2):

Aperture brick 1SO 7212 - 2V0 202

3.1 Explanation of the reference number

The reference number consists of a figure, a letter followed by
another figure and a group of three figures, for example,
2V0 202: :

a) 1st figure: lead thickness
1=50mm 2= 100mm

b) letter: encasing profile

V = with chevrons R = rounded form

NOTE — In this International Standard, only the shielding units with
chevrons are standardized.

c) 2nd figure: assembly direction

1 = assembly direction 1 (see clause 4)
2 = assembly direction 2 (see clause 4)
0 = two assembly directions

d) 3rd, 4th and 5th figures: number specific to each unit.

A unit which has two different positions inside the shielding
wall has the same reference but according to its position in the
wall, the name of its type is different. For example, the base
plain brick and the left-hand ordinary end brick have the same
reference number: 1V0 100.

Except for the cases outlined above, the last three figures are
fixed in series according to table 1.

Table 1 — Series allocation

Units Series
Plain bricks 100 to 119
Corner bricks 120 to 149
End bricks 150 to 169
Square bricks 170 to 179
X bricks 180 to 189
Posts 190 to 199
Circular aperture bricks 200 to 229
Square and rectangular aperture bricks 250 to 269
Circular windows 300 to 319
Square and rectangular windows 350 to 369
Sphere units 400 to 409

Plugs 500 to 519
Reducing units 600 to 619
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3.2 Explanation of a designation example

Lead circular aperture brick, 100 mm thickness, two chevrons, two assembly directions, No. 202 (300 mm x 300 mm) shall be
designated as follows :

Aperture brick 1SO 7212 - 2V0 202

4 Specifications of the bricks

4.1 General

The dimensions of the category 1 and 2 bricks have been standardized in order to ensure a 100 mm by 100 mm stepping of the dimen-
sions on installation and if necessary to allow staggered joints [see figure 1a)].

a) staggered joints b) straight joints

Figure 1 — Assembly of bricks

The bricks have two assembly directions (see figure 2) :

— assembly direction 1: chevron pointing upwards to the right . f h id Id side)
— assembly direction 2: chevron pointing upwards to the left Looking at the enclosure from the outside (cold side).

(}' wQ

Figure 2 — Assembly directions of bricks



It is recommended that the same assembly direction be used for
the entire shielding wall, but if it proves necessary to use the
reverse direction, special bricks are used for the join (for exam-
ple, see 5.4).

Diagrams of the basic units of category 1 and category 2 are
given in figures 7 and 24, and figures 8 and 25, respectively.

4.2 Properties of the material

The properties of the lead used for the bricks are given in
table 2.
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Table 2 — Properties of the material

Minimum density Percentage Minimum
of the lead of antimony hardness
10,9 g/cm3 4 + 05 9,5 HB*

*  The value of 9,6 HB is the minimum which shall be obtained at any
point on the brick immediately after casting. The Brinell hardness in-
creases in the first few months after manufacture.

4.3 Profile of the chevron
The specifications relating to the chevron are given in table 3.

Examples of chevron bricks are illustrated in figures 3 and 4.

Table 3 — Specifications of a chevron

Angle of the chevron Thickness To!erance on
height H and
e length L Angle on face
Male Female 9
mm mm
o+15 o 0 0 + o 4 ’
90 0 90 15 50_0'5 + 0,2 90° + 10

90° o
A

90°_15"

- ./;0%10

Figure 3 — Example of a one-chevron ordinary plain brick

Figure 4,— Example of a two-chevron ordinary plain brick
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Section one: Lead shielding units — 50 mm thick

5 Categories 1 and 2
5.1 Plain bricks

Each type of plain brick may be assembled in each of the two assembly directions.

Table 4 shows the dimensions of category 1, one-chevron plain bricks. It should be stated that the unit module for the designation of
the bricks is 100 mm x 100 mm.

Table 4 — Category 1 plain bricks

Dimensions Approximate

Reference - mm .
Type number Diagram mkass
H L g
Base plain brick? 1Vv0 100 100 100 , 6,1
//‘
A
|
1/2 base plain brick2) 1V0 101 100 50 ! 3,1
/
rd
Ordinary plain brick 1V0 102 100 100

@ )
’/")‘
I
1/2 ordinary plain 100 ? g :
ordi i

50 100 P I
AL -
f//\‘
1
1/4 ordinary plain brick 1V0 104 50 50 ) 1,4
.
',Ai/lv
1/2 top plain brick 4 1V0 105 50 100 2,0

1/4 top plain brick® 1V0 106 50 50

A
@ I 1,0
A

1) Identical to the 100 x 100 left-hand ordinary end brick (see table 7).

2) Identical to the 50 x 100 1/2 left-hand ordinary end brick (see table 7).

3) This brick may be turned round to constitute an ordinary plain brick 50 mm high and 100 mm long.

4) Identical to the 100 x 50 1/2 right-hand ordinary end brick (see table 7).

5) Identical to the 1/4 right-hand ordinary end brick (see table 7).



1SO 7212-1986 (E)

5.2 Corner bricks
The dimensions of category 1 and 2, one-chevron corner bricks are given in tables 5 and 6, respectively.

Table 5 — Category 1 corner bricks

Dimensions
mm Approximate
Reference . Assembly
Type number H Ly Ly Diagram direction* mass
Re-entrant |Projecting kg
chevron | chevron
Base corner brick 1V1 120 100 100 50 ﬂﬁ (_1_)) 6,1
Base corner brick wv2 121 100 100 50 . ((2_) 6,1
Ordinary corner brick V1 122 100 100 50 . n 5,5
Ordinary corner brick 1Vv2 123 100 100 50 . 4(_21 55
1/2 ordinary corner . (1)
brick V1124 %0 100 % h’ - =7
—— g
-3

1/2 ordinary corner (2)
brick 1vV2 125 50 100 50 -— 2,7
1/2 top corner brick 1V1 126 50 100 50 h’ ﬂ,) 2,0
1/2 top comer brick 12127 50 100 50 H’ iﬂ 2,0

* The assembly direction indicated is for convex angle enclosures.
For a concave (or reflex) angle:

— either reverse the assembly direction using the same type of corner brick;

— or keep the same assembly direction using the opposite type of corner brick.
See detail on assembly directions in figure 2 :and the general diagramcin-figure 7.
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Table 6 — Category 2 corner bricks

Dimensions
mm Approximate
Reference . Assembly ppr
Type number H Ly Ly Diagram direction* mass
Re-entrant [Projecting kg
chevron | chevron

Vee ordinary (2)
corner brick 1v2 130 100 150 50 W P 8,2
Equal ordinary (2)
corner brick V2 131 100 100 100 - 8,2
Long equal ordinary 1v2 132 100 150 1 Il (2)
corner brick 50 « 136

* See footnote under table 5.

5.3 End bricks

End bricks are only provided for walls of 50 mm lead thickness (one-chevron brick). For wallis 100 mm thick, in certain cases, two end
bricks can be used side by side.

Left-hand end bricks for assembly direction 1, when reversed, also serve as right-hand end bricks for assembly direction 2.

The dimensions of the end bricks for assembly direction 1 are given in table 7.



Table 7 — Category 1 end bricks
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Dimensions A i
pproximate
Type Reforence o Diagram o
H L kg
t:;te_lan%dbrick 1V0 154 100 100 ‘ 6,9
1/2 right-hand
base gnd brick?) 1V0 155 100 50 ‘ 23
o panprdinary 1V0 100 100 100 ‘ 6,1
1/2 left-hand ‘
ordinary end brick3 1v0 101 50 100 aﬂ 31
ial
e
|
1/2 right-hand
ordinary end brick 4 1v0 105 100 50 : 20
A~
1/4 right-hand ~
ordinary end brick 5 1V0 106 %0 50 ﬁ» 1.0
LAl
w/
2 e g 5P,
:és o oo V0 157 50 50 @ 08

1)
2)
3)
4)
5)

This brick may be turned round to constitute a 1/2 left hand top end brick 50 mm high and 100 mm long.

Identical to the 100 x 100 base plain brick (see table 4).

Identical to the 100 x 50 1/2 base plain brick (see table 4).

Identical to a 50 x 100 1/2 top plain brick (see table 4).

Identical to a 1/4 top plain brick (see table 4).
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5.4 Special bricks

Special bricks are used to reverse the assembly direction and are made for walls of 50 mm lead thickness; for walls of 100 mm
thickness, two special bricks are used side by side.

There are two types of special bricks: square bricks and X bricks for which the characteristics are given in tables 8 and 9 respectively,
and for which the assembly directions are shown in figures 5 and 6, respectively.

Table 8 — Category 1 square bricks

Dimensions
Reference mm

number

Approximate
Diagram mass

H L kg

Type

Base square brick 1v0 170 100 0

Ordinary square brick V0 171 100 0 ] 1,4

1/2 ordinary

square brick 1V0 172 50 0

0,7

v
=

1/2 top square brick 1v0 173 50 0 a 0,5

Figure & — Assembly of category 1 square bricks



Table 9 — Category 1 X bricks
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Dimensions A :
pproximate
Type R::T;i'::e mm Diagram mass
H L kg
Base X brick 1Vv0 180 100 100 | 4,6
{
Ordinary X brick 1v0 181 100 100 . 41
\
1/2 ordinary X brick 1v0 182 50 100 q 2,0
]
by I
LA -~
1/2 top X brick 1V0 183 50 100 1,56

Figure 6 — Assembly of category 1 X bricks
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5.5 Posts

Posts are used to provide a framework for the brick enclosures.

When used, external tie rods and rigid angle bars can be attached.

These posts have a maximum height of 3 m; they are made of either antimoniated lead or soft lead cast on a steel frame.

The characteristics of the posts are given in table 10.

Table 10 — Category 2 posts (assembly direction 1)1

(2 female, 1 male)

Section A imat
mm pproximate
Type Refercle)nce Diagram mass
number L1 ) ] L2 kg/m
Re-entrant chevron |Projecting chevron
A =
=
Corner post 1V0 190 100 100 Z 82,0
7 \f'lv
/
T t 2MF \\k
ee pos
(2 male, 1 female) V0 191 100 100 s 89,0
§ /
Tee post 2FM 1V0 192 100 100 75,0
\

By turning these posts upside down, assembly direction 2 is obtained.

5.6 Assembly of basic units

A general diagram of the disposition of basic units for 50 mm lead thickness is given in figure 7 for the units of category 1, and in
figure 8 for the units of category 2.

NOTE — Ali bricks, except corner bricks, are represented in their usual assembly direction, but they can be reversed.

10
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Figure 7 — General diagram of disposition of basic units for 50 mm lead thickness (category 1)
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5.7 Aperture bricks

5.7.1 Non-demountable aperture bricks
See figures 9 and 10.

Externally aperture bricks are square or rectangular and their internal dimensions are standardized so that the units they hold may be
interchanged.

The dimensions of the aperture bricks for 50 mm lead thickness are given in tables 11, 12 and 13.

Figure 9 — Aperture brick for circular units

Table 11 — Category 1 aperture bricks for circular units
(circular windows, plugs, spheres, reducing units)

Reference AxA | g do | ¢ l f App;g;(si?ate
number mm kg

1v0 200 200 x 200 170 172 22 26,5 9

1Vv0 201 250 x 250 210 214 10 40 15,3

1V0 202 300 x 300 266 270 20 26,5 18

1v0 204 400 x 400 366 370 20 26,5 24

NOTE — If, in special cases, an aperture brick is turned through 180° around the axis of the aperture to change the direction of assembly, it should be
noted that, taking into account the chevron, the centreline of the aperture is offset 26 mm from the centreline of the face of the bricks.

Table 12 — Category 2 aperture bricks for circular units

Reference AxA4 di do [ € I f App:::sirsnate
number mm kg
1V0 205 150 x 150 104 108 — 50 7.9
1V0 207 200 x 200 150 160 25 25 1"
1v0 209 250 x 250 195 205 25 25 17
1vV0 211 300 x 300 240 250 25 25 23
1v0 213 350 x 350 285 295 25 25 32

NOTE — If, in special cases, an aperture brick is turned through 180° around the axis of the aperture to change the direction of assembly, it should be
noted that, taking into account the chevron, the centreline of the aperture is offset 25 mm from the centreline of the face of the bricks.

13
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il /1 BN

Figure 10 — Aperture bricks for square and rectangular windows

Table 13 — Category 1 aperture bricks for square and rectangular windows

Wi i :
Reference A X B i indow T‘oum'"bg Type and shape Approximate
number of window mass
mm kg
1V0 250 250 x 250 171 176 1 4?3(3'1345 18,5
1V0 251 250 x 350 171 276 *}icsfaxngzlﬂgf 23
Rectangular
1V0 260 650 x 850 545 745 500 x 700 70

NOTE — If, in special cases, an aperture brick is turned through 180° around the vertical axis of the aperture to change the direction of assembly, it
should be noted that, taking into account the chevron, the centreline of the aperture is offset 25 mm from the centreline of the face of the brick.
5.7.2 Special demountable circular aperture brick — Category 2 (1V0 220)

This aperture brick has the same properties as a non-demountable aperture brick (see 5.7.1). It is seldom used and allows an opening
to be made in the wall. Its use is recommended whenever the wall cannot be partially dismantled from above (see figure 11).

This aperture brick should be placed either two or three rows below the top of the wall or under a rigid angle bar, as shown in
figure 12.

The angle bar is used in lead brick walls at any level. It is used to increase stability and to distribute load.
In thicker walls the angle bars are placed side by side without joining.

These angle bars are supplied in 3 m lengths.

14
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- 200 25 Dimensions in millimetres
0 56

125 875 10 5 E‘Q_T

7 T NGO ml |

| \|5 !

4‘ - o | "
— ! —.. . l _}cc\,‘ AN i g

i /[ |

NG N ‘/ g

LV 11

NOTE — Mass = 10 kg

Figure 11a) — Special demountable circular aperture brick (1V0 220)

NOTES
1 If part 2 does not come out, support widthwise to release it.

2 When reassembling, support to introduce part 1.

Figure 11b) — Dismantling sequence

Angle bar

1V0 202

E
Figure 11c) — Example of use : replacement of a 1V0 200 aperture brick by a 1V0 202 aperture brick

15
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Dimensions in millimetres

Figure 12 — Rigid angle bar

16



5.8 Windows

The minimum average density of the glass is 5,2 + 0,02 g/cm3.

The minimum thickness of glass is 110 mm.

5.8.1 Circular windows

See figure 13.

The dimensions of the circular windows for 50 mm lead thickness are given in tables 14 and 15.

1SO 7212-1986 (E)

ov

FlE

' 8
NOTE — Circular windows are demountable and interchangeable.
Figure 13 — Circular window
Table 14 — Category 1 circular windows
Window mounting? Flange Glass Approximate
Aperture brick Reference .
P mm number D; D, E F D r g DV Density mkass
mm g/cm3 9

200 x 200 1V0 300 170 172 22 26 232 80 140 52 24
300 x 300 1V0 302 266 270 20 26 334 80 230 52 50
400 x 400 1V0 304 366 370 20 26 434 80 330 5,2 91

1) The dimensions given here are the dimensions of the aperture brick, in practice these shall be reduced by the necessary clearance for installation.

Table 15 — Category 2 circular windows

Window mounting'! Flange Glass .
. Approximate
Aperture brick Reference i
P mm nun:ber D; D, E | F D g DV Density mkass
mm g/cm3 9
200 x 200 1V0 307 150 160 25 25 210 90 130 52 26
300 x 300 1v0 311 240 250 25 25 300 90 220 5,2 64

1) The dimensions given here are the dimensions of the aperture brick, in practice these shall be reduced by the necessary clearance for installation.

17
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5.8.2 Square and rectangular windows

See figure 14.

The dimensions of the square and rectangular windows for 50 mm lead thickness are given in tables 16 and 17.

 _——

P
il

a-b

h(

a)

demountable

Figure 14 — Square and rectangular windows

A-B

h-l

b)

Table 16 — Category 1 square and rectangular windows

AB

i Mounting! External frame Glass Approximate
Apert::: brick R:Li';%’::e a | b A B g h ! Density mass
mm g/cm3 kg
171 | 176
250 x 250 1V0 350 Demountable 230 235 80 145 145 5,2 26
171 1 276
250 x 350 1V0 351 Demountable 230 335 63 145 245 5,2 38
200 x 300 1v2 352 - ' - 240 340 90 145 245 5,2
Fixed
650 x 850 1V0 360 545 | 745 770 970 112 500 700 5,2 550
Demountable

1) The dimensions given here are the dimensions of the aperture brick, in practice these shall be reduced by the necessary clearance for installation.

Table 17 — Category 2 square and rectangular windows

Mounting? External frame Glass A .
i pproximate
Aperture brick Reference P | b ) B 2 h ] Density mass
mm number
3 kg
mm g/cm
200 x 200 1V2 355 - Fixle d - 240 240 90 145 145 52 52
300 x 300 1V2 356 - Fix[e d - 340 340 90 245 245 5,2 92
_ I
400 x 500 1V2 358 Fixed 420 510 90 330 420 5,2 180

1) The dimensions given here are the dimensions of the aperture brick, in practice these shall be reduced by the necessary clearance for installation.

18




5.9 Sphere units

See figure 15.

The dimensions of the sphere units for 50 mm lead thickness are given in tables 18 and 19.

FLEL QG
T
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NOTE — The flange is optional. It facilitates handling of the work piece, increases biological protection around the mounting and allows the sphere
unit to be fixed in its aperture brick.

Figure 15 — Sphere units

Table 18 — Category 1 sphere units

Sphere unit mounting?) Flange Sphere unit
. "Approximate
Aperture brick Reference i dg
mm number bi Do E F b o Da ¢ tong mlfgs ®
mm
200 x 200 1V0 400 170 172 2 | 2% | 2 | 3 | 70 | 14 20

1) The dimensions given here are the dimensions of the aperture brick, in practice these shall be reduced by the necessary clearance for installation.

Table 19 — Category 2 sphere units

Sphere unit mounting?) Flange Sphere unit
. Approximate
Aperture brick | Reference ' dg
mm number bi Do E F b & D4 ¢ tong mkagss
mm
150 x 150 1V0 405 104 Not inset 50 125 6 70 12,7 6
200 x 200 1V0 407 150 160 25 25 160 10 80 14 13

1) The dimensions given here are the dimensions of the aperture brick, in practice these shall be reduced by the necessary clearance for installation.

19
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5.10 Plugs
See figure 16.

The dimensions of the plugs for 50 mm lead thickness are given in tables 20 and 21.

NOTE — The flange is optional. It facilitates handling of the workpiece, increases biological protection around the mounting and allows the plug to be
fixed in its aperture brick.

Figure 16 — Plugs

Table 20 — Category 1 plugs

Plug mounting?! Flange .
Aperture brick Reference D i D E F D Approximate
mm number ! o g mkass
mm 9
200 x 200 1V0 500 170 172 22 26 220 34 20
300 x 300 1V0 502 266 270 20 26 320 43 48
400 x 400 1V0 504 366 370 20 26 430 60 96

1) The dimensions given here are the dimensions of the aperture brick, in practice these shall be reduced by the necessary clearance for installation.

Table 21 — Category 2 plugs

Plug mounting! Flange .
Aperture brick Reference D. D 5 7 5 Approximate
mm number ! ° l | g mkass

mm 9

150 x 150 1V0 505 104 Not inset 50 112 | 3 5
200 x 200 1V0 507 150 160 25 25 10
250 x 250 1V0 509 195 205 25 25 Without flange 17
300 x 300 1V0 511 240 250 25 25 25

1) The dimensions given here are the dimensions of the aperture brick, in practice these shall be reduced by the necessary clearance for installation.

20
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5.11 Reducing units
See figure 17.

The dimensions of the reducing units for 50 mm lead thickness are given in tables 22 and 23.

F E g

T

NOTE — The flange is optional. It facilitates handling of the workpiece, increases biological protection around the mounting and allows the reducing
unit to be fixed in its aperture brick.

Figure 17 — Reducing units

Table 22 — Category 1 reducing units

External mounting?) 2) Internal mounting A .
Aperture brick Reference D D E F 4 4 7 pproximate
mm number ! o [ o ¢ l mkass
mm g
250 x 250 1V0 601 210 214 10 40 104 Not inset 50 14,7
’ 20 26
300 x 300 1V0 602 266 270 + flange 170 172 22 26 32
300 x 300 1V0 603 266 270 20 26 210 214 10 40 1,7
400 x 400 1V0 604 366 370 20 % 266 270 20 26 60
+ flange

1) The dimensions given here are the dimensions of the aperture brick, in practice these shall be reduced by the necessary clearance for installation.
2) For dimensions D and g of flange, see plugs (5.10).
Table 23 — Category 2 reducing units

External mounting?) 2) Internal mounting .
Aperture brick Reference D D E F 4 4 7 Approximate
mm number ! I o ! I ° I ¢ l mka ss

mm g

250 x 250 1V0 609 195 205 25 25 150 160 25 25 7
300 x 300 1V0 610 240 250 25 25 150 160 25 25 15
300 x 300 1V0 611 240 250 25 25 195 205 25 25 8
350 x 350 1V0 613 285 295 25 25 240 250 25 25 10

1) The dimensions given here are the dimensions of the aperture brick, in practice these shall be reduced by the necessary clearance for installation.

2) For dimensions D and g of flange, see plugs (5.10).

21
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5.12 Assembly of functional units

A general diagram of functional units for 50 mm lead thickness is given in figure 18 for the units of category 1, and in figure 19 for the
units of category 2.

In each of the diagrams, units such as aperture bricks (circular, rectangular and square) windows, plugs, sphere units and reducing
units have been illustrated.

NOTE — All units are represented in their usual assembly direction, but they can be reversed, except

— in category 1, 1V2 352;

— in category 2, 1V2 355;
1V2 356;
1v2 358;

which are fixed units.
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6 Category 3

6.1 Plain bricks

Each type of plain brick may be assembled in each of the two assembly directions.

Table 24 shows the dimensions of category 3, one-chevron plain bricks.

Table 24 — Category 3 plain bricks

1SO 7212-1986 (E)

Dimensions A i
pproximate
Type R:L?:‘ir:r:e mm Diagram mass

H L kg
Base plain brick
(old type) 10 110 " 100 "
1/2 b lain brick /\A

ase plain bric -

(old type) oI 1 % @’ g 08
Top plain brick V0 112 85 100 / 3,9
(old type) ! '
1/2 top plain brick :
(old type) 1V0 113 85 50 ) 2,0
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6.2 Corner bricks

The dimensions of category 3, one-chevron corner bricks are given in table 25.

Table 256 — Category 3 corner bricks

Dimensions

mm Approximate
Reference . Assembly pp
Type number H Ly Ly Diagram directions™ mass
Re-entrant|Projecting kg
chevron | chevron

Base corner brick . (1)
{old type) 1V1 140 15 100 50 “ﬂ\ﬂ 5 1,5
Vee base corner brick (2)
P V2 141 15 150 50 % 2 2,3
Top corner brick (1)
(old type) 1V1 142 85 100 50 @ - 4,0
Vee top corner brick (2)
o tone) 1v2 143 85 150 S0 Dj « 59
Left-hand top corner (1)
brick (old type) 1V1 144 100 100 50 @ — 4,8
Right-hand top 2
corner brick 1v2 145 100 100 50 — 4,8
(old type)

26
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6.3 End bricks

End bricks are only provided for walls of 50 mm lead thickness (one-chevron bricks). For walls 100 mm thick, in certain cases, two end
bricks can be used side by side.

Left-hand end bricks for assembly direction 1, when reversed, also serve as right-hand end bricks for assembly direction 2.

The dimensions of the end bricks for assembly direction 1 are given in table 26.

Table 26 — Category 3 end bricks

Dimensions Approximate
Reference mm .
Type number Diagram mass

H L kg
Left-hand base end
brick (old type) 1v0 160 15 100 @ 1,7
Right-hand base end
brick (old type) V0 161 15 100 E@ 17
Left-hand top end
brick (old type) 1V0 162 85 100 l l 45
Right-hand top end 7
brick (old type) 1V0 163 85 100 4,5
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6.4 Special bricks

Special bricks are used to reverse the assembly direction and are made for walls of 50 mm thickness; for walls of 100 mm thickness,
two special bricks are used side by side.

There are two types of special bricks : square bricks and X bricks for which the dimensions are given in tables 27 and 28, respectively,
and for which the assembly directions are shown in figures 20 and 21, respectively.

Table 27 — Category 3 square bricks

Ref Dimensions Approximate
Type eference mm Diagram mass
number

H L kg
Base square brick
(old type) V0 175 15 0 D 04
Top square brick
(ol type) 1V0 176 85 0 1.0

£,

1/2 top square brick T
(old tvpe) 1v0 177 35 0 H 03

Figure 20 — Assembly of category 3 square bricks
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Table 28 — Category 3 X bricks

1SO 7212-1986 (E)

Dimensions A i
fof ) pproximate
Type :u?:‘ir::e mm Diagram mass
H L kg
Base X brick /@
(old type) 1V0 185 15 100 = '
Top X brick //Fﬂ
(old type) 1V0 186 8 100 w 0

Figure 21 — Assembly of category 3 X bricks
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Section two : Lead shielding units — 100 mm thick

7 Categories 1 and 2

7.1 Plain bricks

Each type of plain brick may be assembled in each of the two assembly directions.

Table 29 shows the dimensions of category 1, two-chevron plain bricks. It should be stated that the unit module for the designation of

the bricks is 100 mm x 100 mm.

Table 29 — Category 1 plain bricks

Ref Dimensions Approximate
Type ererence mm Diagram mass
number K
H L g
Base plain brick!) 2V0 100 100 100 12,3
it
RS
\-
%
1/2 base plain brick2) 2V0 101 100 50 : 6,1
J
Ordinary plain brick 2V0 102 100 100 @ 10,9
100 50
. R 5,5
1/2 ordinary plain brick3) 2V0 103
50 100
1/4 ordinary plain brick 2V0 104 50 50 2,7
1/2 top plain brick4 2V0 105 50 100 41
N
1/4 top plain brick5 2V0 106 50 50 J' 2,0

1) Identical to the 100 x 100 left-hand ordinary end brick (see table 32).
2) Identical to the 50 x 100 1/2 left-hand ordinary end brick (see table 32).

3) This brick may be turned round to constitute a plain brick 50 mm high and 100 mm long.

4) Identical to the 100 x 50 1/2 right-hand ordinary end brick (see table 32).
5) Identical to the 1/4 right-hand ordinary end brick (see table 32).
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7.2 Corner bricks

1SO 7212-1986 (E)

The dimensions of category 1 and 2, two-chevron corner bricks are given in tables 30 and 31, respectively.

Table 30 — Category 1 corner bricks

Dimensions
mm A imate
Reference . Assembly pproxima
Type number H Ly Ly Diagram direction* mass
Re-entrant |Projecting kg
chevron | chevron

Base corner brick 2V1 120 100 150 100 _(1)) 18,4
Base corner brick 2V2 121 100 150 100 2 18,4
Ordinary corner brick 2V1 122 100 150 100 ﬂl 16,4
Ordinary corner brick 2V2 123 100 150 100 ((_21 16,4
1/2 ordinary corner (1)
brick 2V1 124 50 150 100 N 8,2
1/2 ordinary corner (2)
brick 2V2 125 50 150 100 - 8,2
1/2 top corner brick 2V1 126 50 150 100 ﬂ: 6,1
1/2 top corner brick 2V2 127 50 150 100 ((_2_) 6,1

*

For a concave (or reflex) angle:

The assembly direction indicated is for convex angle enclosures.

— either reverse the assembly direction using the same type of corner brick;

— or keep the same assembly direction using the opposite type of corner brick.

"

See detail on assembly directions in figure. 2 and the general-diagram in fioure 24.
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Table 31 — Category 2 corner bricks

Dimensions
mm A imat
Reference . Assembly pproximate
Type number H Ly _L2 . Diagram direction* mass
Re-entrant |Projecting kg
chevron | chevron

Vee ordinary (2)
corner brick 2V2 130 100 150 100 P 16,4

See footnote under table 30.

7.3 End bricks

Left-hand end bricks for assembly direction 1, when reversed, serve as right-hand end bricks for assembly direction 2. The dimensions
of the end bricks for assembly direction 1 are given in table 32.

Some one-chevron end bricks may in certain cases be used for walls of 100 mm thickness as shown in the general diagram in
figure 24.

Table 32 — Category 1 end bricks

Dimensions A K
pproximate
Type R::?\:i':;e mm Diagram mass
H L kg
Left-hand
ordinary end brick!) 2V0 100 100 100 12.3
1/2 left-hand
ordinary end brick2) 2vo 101 50 100 6,1
1/2 right-hand
ordinagry end brick3) 2v0 105 100 50 4,1
1/4 right-hand
ordinary end brick4 2V0 106 50 50 2,0

1) Identical to the 100 x 100 base plain brick (see table 29).

2) ldentical to the 100 x 50 1/2 base plain brick (see table 29).
3) lIdentical to the 50 x 100 1/2 top plain brick (see table 29).
4) Identical to 1/4 top plain brick (see table 29).
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7.4 Special bricks

Special bricks are used to reverse the assembly direction and are made for walls of 50 mm lead thickness; for walls of 100 mm
thickness, two special bricks are used side by side (see 5.4).

There are two types of special bricks: square bricks (see figure 22) and X bricks (see figure 23).

D

P

Figure 22 — Assembly of category 1 square bricks

Figure 23 — Assembly of category 1 X bricks
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7.5 Posts

Posts are used to provide a framework for the brick enclosures.

When used, external tie rods and rigid angle bars can be attached.

These posts have a maximum height of 3 m; they are made of either antimoniated lead or soft lead cast on a steel frame.

The characteristics of the posts are given in table 33.

Table 33 — Category 2 posts (assembly direction 1)V

Section
; mm Approximate
Type Reference Diagram mass
number L Ly kg/m
Re-entrant chevron |Projecting chevron
=
Corner post 2V0 190 100 100 109

Tee post 2MF
(2 male, 1 female)

/
T\

2V0 191 100 100 123

Tee post 2FM

(2 female, 1 male) 2v0 192 100 100

96

1) By turning these posts upside down, assembly direction 2 is obtained.

7.6 Assembly of basic units

A general diagram of the disposition of basic units for 100 mm lead thickness is given in figure 24 for the units of category 1, and in
figure 25 for the units of category 2.

NOTE — All bricks, except corner bricks, are represented in their usual assembly direction, but they can be reversed.
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7.7 Aperture bricks

7.7.1 Non-demountable aperture bricks
See figures 26 and 27.

Externally aperture bricks are square or rectangular and their internal dimensions are standardized so that the units they hold may be
interchanged.

The dimensions of the aperture bricks for 100 mm lead thickness are given in tables 34, 35 and 36.

Figure 26 — Aperture brick for circular units

Table 34 — Category 1 circular aperture bricks for circular units
(circular windows, plugs, spheres, reducing units)

Reference Ax A l d, | d, e | f Approximate
number mm m&ss
2V0 200 200 x 200 170 172 47 51,25 18
2V0 201 250 x 250 210 214 60 40 31,3
2V0 202 300 x 300 266 270 45 51,5 32
2V0 204 400 x 400 366 370 45 51,5 . 58

NOTE — If, in special cases, an aperture brick is turned through 90° around the axis of the aperture to change the direction of assembly, it should be
noted that, taking into account the chevron, the centreline of the aperture is offset 25 mm from the centreline of the face of the brick.

Table 35 — Category 2 circular aperture bricks for circular units

Reference Ax A L d; dy e l f Approximate
number mm mkagss
2V0 205 150 x 150 104 108 50 50 15,3
2V0 207 200 x 200 150 160 50 50 23
2V0 209 250 x 250 195 205 50 50 34
2Vo 21 300 x 300 240 250 50 50 46
2V0 213 350 x 350 285 295 50 50 63

NOTE — If, in special cases, an aperture brick is turned through 90° around the axis of the aperture to change the direction of assembly, it should be
noted that, taking into account the chevron, the centreline of the aperture is offset 25 mm from the centreline of the face of the brick.
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Figure 27 — Aperture brick for square and rectangular windows

Table 36 — Category 1 aperture bricks for square and rectangular windows

Reference A X B \Zdeow rlnountm[;; Type and shape Approximate

number of window mass
mm kg

2V0 250 250 x 250 171 176 14Ssqtl(ar;e% 56

2ozt 200 X 30 m 276 a6 a8 %

2V0 261 550 x 750 445 645 F;%%ta:gg(;gr 130

2V0 262 750 x 950 645 845 Fé%%ta:g;égr 170

NOTE — If, in special cases, an aperture brick is turned through 180° around the vertical axis of the aperture to change the direction of assembly, it
should be noted that, taking into account the chevron, the centreline of the aperture is offset 25 mm from the centreline of the face of the brick.

7.7.2 Special demountable circular aperture brick — Category 2 (2V0 220)

This aperture brick has the same properties as a non-demountable aperture brick (see 7.7.1). It is seldom used and allows an opening
to be made in the wall. Its use is recommended whenever the wall cannot be partially dismantled from above (see figure 28).

This aperture brick should be placed either two or three rows below the top of the wall or under a rigid angle bar, as shown in
figure 29.

The angle bar is used in lead brick walls at any level. It is used to increase stability and to distribute load.
In thicker walls the angle bars are placed side by side without joining.

These angle bars are supplied in 3 m lengths.
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Dimensions i illimet
200 25 imensions in millimetres
M5 815, |
_ d}
(o] O ‘
\ | =]
| ! [y
Tl 8
| /|l
' Q ! 0 g
LN - = W | _

NOTE — Mass = 19 kg

Figure 28a) — Special demountable circular aperture brick (2V0 220)
4{
. 5
4
AV
'\J

Zo 'S
7

~
-~

s
T

NOTES
1 If part 2 does not come out, support widthwise to release it.
2 When reassembling, support to introduce part 1.

Figure 28b) — Dismantling sequence

L}

e

|
i R (j I
2V0 200 2V0 202

Figure 28¢c) — Example for use : replacement of a 2V0 200 aperture brick by a 2V0 202 aperture brick
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Dimensions in millimetres

15}

A =

AP\

B

7.8 Windows

Figure 29 — Rigid angle bar

The minimum average density of the glass is 5,2 + 0,02 g/cm3.

The minimum thickness of glass is 220 mm.

7.8.1 Circular windows
See figure 30.

The dimensions of the circular windows for 100 mm lead thickness are given in tables 37 and 38.
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RS

NOTE — The circular windows are demountable and interchangeable.

Figure 30 — Circular window

Table 37 — Category 1 circular windows

ot ‘,‘:; »
[}
- - N
Q
Y
e S X3
5#:’ ,? [
F E g

Window mounting? Flange Glass .
Aperture brick | Reference D, D, E F D g DV | Density AP s
mm g/cm3 kg
200 x 200 2V0 300 170 172 47 51 275 120 140 5,2 59
300 x 300 2V0 303 266 270 45 51 377 120 230 5,2 115
400 x 400 2V0 304 366 370 45 51 477 120 330 52 190
1)

Table 38 — Category 2 circular windows

The dimensions given here are the dimensions of the aperture brick, in practice these shall be reduced by the necessary clearance for installation.

A . Window mounting?! Flange Glass Approximate
pen::;: brick R::?::;;fe D; I D, ] E F D g DV Density mass
mm g/cm3 kg
200 x 200 2V0 307 150 160 50 50 260 150 130 5,2 65
300 x 300 2V0 311 240 250 50 50 350 150 220 5,2 110
1)

The dimensions given here are the dimensions of the aperture brick, in practice these shall be reduced by the necessary clearance for installation.
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7.8.2 Square and rectangular windows

See figure 31.

The dimensions of the square and rectangular windows for 100 mm lead thickness are given in tables 39 and 40.

ab

h-(
h-l

A-B

a) demountable b) fixed

Figure 31 — Square and rectangular windows
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Table 39 — Category 1 square and rectangular windows
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. Mounting') External frame Glass Approximate
Apertrt:]r; brick R:‘fli:ir;cre P | b A | B l g h / Density mass
mm g/cm3 kg

171 | 176

250 x 250 2V0 350 Demountable 300 300 125 145 145 5,2 66

250 x 350 2V0 351 71 1 276 300 40 | 125 145 245 5,2 %4

oV 2 OO “viow Demountable ’

200 x 300 2V2 352 - Fixle d - 265 365 150 145 245 5,2 135
YT YT
440 I 040

550 x 750 2V0 361 Demountable 805 870 142 400 600 5,2 760
645 | 845 -

750 x 350 2V0 362 Demountable 865 1065 200 600 800 5,2 1200

-

RTINS S

TL . H bcen mee 4l
1ne annensions giveri nere dre uie

Al bn cadiinand b, slan monncanm: o { PP P N | DTy
all UE TTUUuLtUu DYy UIC neledsaly vieararnce 1or msidaiauort.

Table 40 — Category 2 square and rectangular windows

A brick Mounting" External frame Glass Approximate
erture bri Ref -
per :ﬁ.rm ric :u?_;%r;cre a [ b A B g h / Density mkass
mm g/cm3 9
200 x 200 2V2 355 - Fix|ed - 265 265 150 145 145 52 100
300 x 300 2V2 356 - Fixle d - 365 365 150 245 245 5,2 185
400 x 500 2V2 358 - Fixle d - 450 540 150 330 420 5,2 350

1) The dimensions given here are the dimensions of the aperture brick, in practice these shall be reduced by the necessary clearance for installation.
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7.9 Sphere units
See figure 32.

The dimensions of sphere units for 100 mm lead thickness are given in tables 41 and 42.

=14

Dy
D

80° for d

NOTE — The flange is optional. It facilitates handling of the workpiece, increases biological protection around the mounting and allows the sphere
unit to be fixed in its aperture brick.

Figure 32 — Sphere units

Table 41 — Category 1 sphere units

Sphere unit mounting! Flange Sphere unit2)
Al:)ertrl:‘r:1 brick Rﬁﬂ(:;%r:;e D; D, E F D g Dy o ;{)5ng Appr:?(:s'?ate
mm 9
a 14
200 x 200 2V0400 b 170 172 47 51 220 34 130 20 gg
c 33
a 14
250 x 250 2V0401 b | 210 214 40 60 Without flange 140 20 43
c 33

1) The dimensions given here are the dimensions of the aperture brick, in practice these shall be reduced by the necessary clearance for installation.
2) A sphere unit of 33 mm diameter grip can accommodate reducing units for 20 or 14 mm diameter grips.

Table 42 — Category 2 sphere units

Sphere unit mounting? Flange Sphere unit2)
Aperture brick Reference ) ds Approximate
mm number D Do E F D & Dy ¢ tong mkagss
mm
14
250 x 250 2V0 400 195 205 50 50 245 12 160 2 43

1) The dimensions given here are the dimensions of the aperture brick, in practice these shall be reduced by the necessary clearance for installation.
2) A sphere unit of 33 mm diameter grip can accommodate reducing units for 20 or, 14 mm diameter arips.

4



7.10 Plugs

See figure 33.

The dimensions of the plugs for 100 mm lead thickness are given in tables 43 and 44.

1SO 7212-1986 (E)

NOTE — The flange is optional. It facilitates handling of the workpiece, increases biological protection around the mounting and allows the plug to be
fixed in its aperture brick.

Figure 33 — Plugs

Table 43 — Category 1 plugs

Plug mounting! Flange A imat
Aperture brick Reference D. D E F D pproximate
mm number ! o g mkass
mm 9
200 x 200 2V0 500 170 172 47 51 220 34 32
300 x 300 2V0 502 266 270 45 51 320 43 76
400 x 400 2V0 504 366 370 45 51 430 60 155

1) The dimensions given here are tiie dimensions of the aperture brick, in practice these shall be reduced by the necessary clearance for installation.

Table 44 — Category 2 plugs

Plug mounting? Flange A imat
Aperture brick Reference D. D E F D N pprr:xnsna e
mm number ! o 8 kas
mm 9
150 x 150 2V0 505 104 108 50 50 9,8
200 x 200 2Vv0 507 150 160 50 50 Without flange 20
250 x 250 2V0 509 195 205 50 50 34
300 x 300 2V0 511 240 250 50 50 51

1) The dimensions given here are the dimensions of the aperture brick, in practice these shall be reduced by the necessary clearance for installation.
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7.1
See figure 34.

The dimensions of the reducing units for 100 mm lead thickness are given in tables 45 and 46.

Reducing units

FLELY
r

FLlE
1

NOTE — The flange is optional. It facilitates handling of the workpiece, increases biological protection around the mounting and allows the plug to be

fixed in its aperture brick.

Figure 34 — Reducing units

Table 45 — Category 1 reducing units

External mounting!) 2) Internal mounting A .
Aperture brick Reference D D E I3 p 7 pproximate
mm number i o l i o € l f mkass
g
250 x 250 2V0 601 210 214 40 60 104 108 40 60 30
45 51
300 x 300 2V0 602 266 270 + flange 170 172 47 51 50
300 x 300 2V0 603 266 270 45 51 210 214 60 40 23,4
45 51
400 x 400 2V0 604 366 370 + flange 266 270 45 51 90

1) The dimensions given here are the dimensions of the aperture brick, in practice these shall be reduced by the necessary clearance for installation.

2) For dimensions D and g of flange, see plugs (7.10).

Table 46 — Category 2 reducing units

. External mounting?) 2) Internal mounting Approximate
Apert:}rn(i brick R:lfﬁ:la)r;cre D; D, E F d dq P I 7 ppmlfgss
250 x 250 2V0 609 195 205 50 50 150 160 50 50 13
300 x 300 2V0 610 240 250 50 50 150 160 50 50 30
300 x 300 2V0 611 240 250 50 50 195 205 50 50 17
350 x 350 2V0 612 285 295 50 50 195 205 50 50 37
350 x 350 2V0 613 285 295 50 50 240 250 50 50 21

1) The dimensions given here are the dimensions of the aperture brick, in practice these shall be reduced by the necessary clearance for installation.
2) For dimensions D and g of flange, see plugs (7.10).
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7.12 Assembly of functional units

A diagram of functional units, 100 mm thick, is given in figure 35 for the units of category 1, and in figure 36 for the units of
category 2.

In each of the diagrams, units such as aperture bricks (circular, rectangular and square) windows, plugs, sphere units and reducing
units have been illustrated.

NOTE — All units are represented in their usual assembly direction, but they can be reversed, except

— in category 1, 2V2 352;

— in category 2, 2V2 355;
2V2 356;
2V2 358;

which are fixed units.
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V2 37

~
77

V2 356

—

1

2V0 307
2V0 311

I

|

2V0 213

2V0 612
V0 613

j’“'ﬁw—*—

I diagram of functional units for 100 mm lead thickness (category 2)

—2V0 211

—2V0 SN

Figure 36 — Genera

V 2V0 220

2V0 505
2V0 205
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8 Category 3

8.1 Plain bricks
Each type of plain brick may be assembled in each of the two assembly directions.

Table 47 shows the dimensions of category 3, two-chevron plain bricks.

Table 47 — Category 3 plain bricks

Dimensions Approximate
Type Reference mm Diagram ppmass
number
H L kg

Base plain brick
(old type) 2V0 110 15 100 C@ 3,0

1/2 base plain brick e
(old type) 2V0 111 15 50 C@’ g 15

Top plain brick

(old type) 2V0 112 85 100 79
//_\__—)I

1/2 top plain brick |

(old type) 2V0 113 85 50 ]l 4,0
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8.2 Corner bricks

The dimensions of category 3, two-chevron corner bricks are given in table 48.

Table 48 — Category 3 corner bricks

Dimensions
mm A imate
Reference . Assembly pproxima
Type number H Ly Ly Diagram direction* mass
Re-entrant |Projecting kg
chevron | chevron

Base corner brick Q} (1
e o] 2V1 140 15 150 100 I ' n 45
Vee base corner (2)
ek (o1d o) 2v2 141 15 150 100 @ 2 45
Top corner brick ’ (1)
(old type) 2V1 142 85 150 100 . — 11,8
Vee top corner (2)
brick (old type) 2V2 143 85 150 100 @ «— 11,8
Left-hand top corner (1)
brick (old type) 2V1 144 100 150 100 N 14,3
Right-hand top (2)
corner brick (old type) 2v2 145 100 150 100 ﬁ «— 143

See footnote under table 30.
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8.3 End bricks

End bricks are only provided for walls of 50 mm lead thickness (one-chevron bricks). For walls 100 mm thick, two end bricks can be
used side by side.

Left-hand end bricks for assembly direction 1, when reversed, also serve as right-hand end bricks for assembly direction 2.

The dimensions of the end bricks for assembly direction 1 are given in table 49,

Table 49 — Category 3 end bricks

Dimensions
Reference mm

number

Approximate
Diagram mass

H L kg

Type

Left-hand base ”4
end brick (old type) 20 160 5 1% “/ >

Right-hand base

end brick (old type) 2V0 161 15 100 34
Left-hand top

end brick (old type) 2V0 162 85 100 8,9
Right-hand top 2V0 163 g5 100 5

end brick (old type)

8.4 Special bricks

Special bricks are used to reverse the assembly direction and are made for walls of 50 mm thickness; for walls of 100 mm thickness,
two special bricks are used side by side. (See 6.4 for dimensions of special bricks.)

There are two types of special bricks : square bricks and X bricks for which the assembly directions are shown in figures 37 and 38,
respectively.
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Figure 37 — Assembly of category 3 square bricks

>

Figure 38 — Assembly of category 3 X bricks
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Section three : Tolerances

9 Tolerances

Table 50 gives tolerances for the functional dimensions of category 1 and 2 lead shielding elements.

Table 50 — Functional dimensions and tolerances for lead shielding units
Values in millimetres

Type of unit Functional dimensions and tolerances for lead shielding units of
and reference number 50 mm thickness (1 chevron) 100 mm thickness (2 chevrons)
Aperture bricks
for circular units d; do d; do
+ 0,50 + 0,5 + 0,50 + 05
VO 200 170 + 025 172 0 170 + 025 172 0
+ 0,5 + 0,5 + 0,5 + 05
V0 201 210 0 214 0 210 0 214 0
+ 0,5 + 05 + 0,5 + 05
V0 202 266 0 270 0 266 0 270 0
+ 0,5 + 0,5 + 0,5 + 0,5
V0 204 366 0 370 0 366 0 370 0
+ 0,38 + 0,35 + 0,38 + 0,38
V0 205 104 + 0.25 108 +0.25 104 + 025 108 + 025
+ 0,2 + 0,2 + 0,2 + 0,2
V0 207 150 0 160 0 150 0 160 0
+ 0,2 + 0,2 + 0,2 + 0,2
VO 209 195 0 205 0 195 0 205 0
+ 0,2 + 0,2 + 0,2 + 0,2
V0 211 240 0 250 0 240 0 250 0
-
+ 0,2 + 0,2 + 0,2 + 0,2
VO 213 285 0 295 0 285 0 295 0
Aperture bricks for square b b
and rectangular windows a a
+ 0,35 + 0,35 + 0,35 + 0,35
VO 250 171 +010 176 +010 171 + 010 176 + 010
+ 0,35 + 0,35 + 0,35 + 0,35
VO 251 171 +010 276 +010 171 +010 276 + 010
+ 0,35 + 0,35
VO 260 545 +0.10 745 +0.10 -
+ 0,35 + 0,35
V0 261 — — 445 +0.10 645 +0.10
+ 0,35 + 0,35
VO 262 - - 645 +010 845 + 010
Circular windows D; Dy, D; Dy
* 0 0 0 0
VO 300 169 0,2 1715 0.2 169,75 0.2 1715 0.2
V0 302* 265 + 05 269 * 05 265 * 00 269 * 05
0 0 0 0
V0 304* 365 369 * 0° 365 * 0 369 * 0
+ 0,5 + 0,56 + 05 + 05
V0 307 149 +03 159 +03 149 +03 159 +03
+ 0,5 + 0,5 + 0,6 + 0,5
VO 311 239 +03 249 +03 239 +03 249 03
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Table 50 — (concluded)

Values in millimetres

Type of unit Functional dimensions and tolerances for lead shielding units of
and reference number 50 mm thickness (1 chevron) 100 mm thickness (2 chevrons)
Squareva‘)lri\:d:;(\:;angular p b a b
V0 350 170 572 175 1 008 170 8:‘712 175 g:gg
VO 351 170 * 8:;2 275 * 8:‘218 170 8:12 275 * 8:‘2‘(5)
VO 360 545 * 0 745 + 00 - -
V0 361 - _— a5 7 0 645 T 070
V0 362 - - 645 T 0 a5+ 070
Sphere units D; D, D; D,
V0 400* 16975 _ ¢, 1715 _ 9, 16975 _ 3, s _ 5,
V0 401 - - 2975 _ ¢, a5 _ 0,
V0 405 104 _ 0 13 - -
V0 407 149 © 8:2 159 * 8:2 - -
V0 409 - - 194 7 8;3 2 7 8:3
Plugs D; ) D, D; D,
VO 500* 18975 _ 0 & 7+ 92 16975 _ 05 17+ 92
V0 502 264 T 02 268 * 02 264 * 02 268 * 02
V0 504* 364 * 02 368 T 02 364 * 02 368 * 02
V0 505 104 _ 013 - 103 1 03 108 ¥ 03
V0 507 149 g:g 159 8:3 149 8:2 159 + g:g
VO 509 194 © 8:3 200 * 8:2 194+ 8:2 200 * 8:2
VO 511 239 * 8:2 229 8:2 239 g:g 209 * g:g
Reducing units D; d; D, do D; d; D, dy
V0 601 200 * 8:23 104+ 832 213 © 8:% - 200 * 3123 104 ¥ 0% o3t 8:23 108 * 0
VO 602* 268 0% 170 * 8:3‘5) 268 7 002 |72 % 0% |2ea ¥ 3% a0 * 8:?2 268 702 17270
V0 603 265 * 8:2(7) 2107 0° 260 * 8:% 214 T 0% 1 26a F 0% |20t 8:"2"5’ %8 " 0% | 214700
VO 604* 364 702 2667 0% |38 T 0% |20 " 0% |36a 0% 266 * 05 J3e8t OF | 270 * 0P
V0 609 194 103 | 150 * 02 la0at 8:3 160 * 02 | 194 ¥ 8:3 150 ¥ 02 2007 0% | 160 * 02
V0 610 239 8:2 150 ¥ 02 | 209 * 8’3 160 ¥ 02 | 230 * 8:2 150 * 02 | 229 * 8:3 160 * 02
V0 611 29103 |95t 02 |2a9 * 8:3 206 702 1239 " 8:§ 195 * 0% | 249 T 0% 205 * 02
VO 612 - - - - 28a * g:g 195+ 0% | 204 8:2 205 * 32
V0 613 284 * 8:3 240 02 | 204 * g:g 250 T 02 | oge o3 am0 05 | 20a * 8:2 250 * 02

*

In these interchangeable units, the differences of diameters and tolerances between ""windows and sphere units’” with regard to "'plugs and reduc-
ing units’’ are due to the fact that the latter are fitted with-sliding rings.made of polyvinyl chloride (PVC).
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