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(54) Radiograph identifying means 

(57) Aflexible character-indentable 
plastics embossing tape (11) is backed 
by and bonded to a lead strip not more 
than 0.025 inches (ie. approximately 
0.65 millimetres) thick, to form a tape 

suitable for identifying radiographs. 
The lead strip (13) is itself backed by a 
relatively thin and fl imsy plastics or 
fabric strip (15) which, when removed, 
allows the lead (and hence the lead-
plastic tape as a whole) to be pressure-
bonded to the surface to be radiog-
raphed. 

A conventional tape-embossing gun 
is used to indent the desired characters 
in succession, and in order, into the 
lead-backed tape, without necessarily 
severing the lead; and then the backing 
strip (15) is peeled away to expose the 
layer (14) of adhesive which pressure-
bonds the indented tape to the object to 
be radiographed. 

X-rays incident on the embossed tape 
wil l cause the raised characters (a) to 
show up dark on the subsequently-
developed f i lm, whilst the raised side 
areas (b) wi l l show up white. Each 
character wil l thus stand out on the 
developed fi lm. 

The drawings originally filed were informal and the print here reproduced is taken from a later filed formal copy. 
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SPECIFICATION 

Radiograph identifying means 

5 Field of the invention 
The invention relates to radiograph identifying 

means and is particularly applicable to industrial 
radiography. 

Industrial radiography is widely used as a method 
10 of non-destructive testing of cast or fabricated 

components. For example a weld is often radiog-
raphed in an attempt to detect flaws before the 
welded structure is put into service, or afterthe 
welded structure has sustained impact. High-

15 technology industries working to close margins of 
safety make extensive use of X-ray and Gamma-ray 
radiography to check the components they produce. 

Review of the known art 
20 The conventional method of identifying individual 

radiographs or individual series of radiographs 
involves the use of a stock of lead letters and 
numbers. Typically these letters and numbers will be 
relatively small and will each be individually cast as 

25 a lead character of the order of 1/8th of an inch (say 3 
-5 mm) thick. 

The radiographic technician selects from a box of 
such characters the combination of letters and 
numbers with which he desires to identify a particu-

30 lar radiograph or series of radiographs which he is 
about to take. He lays them out in-line on a suitably 
flat surface and places masking tape over the top of 
the line of characters to hold them temporarily in 
place relative to one another. He then lifts the 

35 tape-held identification set of characters off the flat 
surface on which he assembled them initially, places 
the set very carefully on the surface of the object he 
intends to radiograph, and applies more masking 
tape to hold the taped set on the object in a position 

40 in which it will then be included within the area of 
the radiograph he then takes. 

When he has radiographed the object, and the 
identification set, the technician has to untape the 
set from the object and has to salvage and return to 

45 the box each character in the set. 
The conventional method just outlined has been 

used for many years and has a number of draw-
backs. 

To begin with, the miniature individual lead char-
50 acters are extremely difficult to handle and are easily 

lost in transit from the box to the object and, 
hopefully but not always, back again. They are 
equally easily damaged in handling, and they do not 
resist repeated use at all well. 

55 In addition, the production of a professionally 
acceptable neat identification set depends entirely 
on the manual dexterity of the technician in arrang-
ing the characters in a straight line with individual 
characters equally spaced from one another. Even if 

60 he manages this sucessfully, the subsequent appli-
cation of masking tape to hold the set of characters 
for transfer to the object wil l invariably displace the 
characters. 

In conditions of high humidity, the masking tape 
65 lose their ability to hold characters in place. Vital 

numbers and letters can easily be lost from this 
cause. Even if theyh are successfully positioned 
adjacent the area to be radiographed, individual 
numbers and letters can slide out of place and wil l 

70 then obscure unintentionally a part of the area 
shown on the developed radiographic film. 

Under wet or windy conditions these conventional 
radiograph-identifying sets are almost impossible to 
set up in a professionally acceptable neat manner. 

75 When a new set of conventional characters is first 
brought into use, the individual characters and 
numbers will usually be partititoned-off in their 
carrying box. Inevitably, however, the letters and 
numbers become mixed in the box and selection 

80 becomes time-consuming and frustrating. 
Given the high rate of loss of individual characters 

and the cost of manufacturing them, the convention-
al method is extremely expensive as well as being 
unsatisfactory to operate. 

85 
Summary of the invention 

The invention is based on the concept of identing 
the desired identifying characters into a lead-backed 
plastics embossing tape which can then be stuck on 

90 to the object to be radiographed. 
If the thickness of the lead backing strip of such a 

tape is suitably chosen, the tape can be produced on 
a tape-embossing gun of the kind which is already 
familiar for use with plastic embossing labelling 

95 tape. Such a gun may be modified to handle the 
lead-backed tape with which the invention is con-
cerned, but it is entirely possible to use some guns 
without modification and still produce wholly satis-
factory radiograph identification sets of characters in 

100 the tape. 
By indenting the lead-backed tape, and pushing 

each individual character up out of the plane of the 
lead strip and into the thus embossed plastic strip 
above it {without necessarily severing the lead 

105 character completely from its surrounding lead strip) 
the individual characters will stand out on the 
radiograph when the radiograph fi lm is developed. 

The use of a lead-backed tape to produce a 
radiograph identifying set has many advantages 

110 over the conventional method method previously 
outlined. 

The method is clearly far quicker and neater than 
the previous individual-character-and-adhesive-tape 
method. It is also far cheaper: not only can the 

115 expensive individual lead characters be dispensed 
with, but the lead-backed tape now proposed can be 
made sufficiently cheaply for each tape produced to 
be discarded after having been used once. Every 
new identifying set can be individually produced and 

120 the previous problems are eliminated. 
Plastic embossing tape currently available is self-

adhesive once its plastic backing strip is removed. 
Lead-backed tape embodying the invention can 
similarly be made self-adhesive and can be supplied 

125 with an easily-removed backing strip of plastics or 
other suitable material. The ease of application of 
such self-adhesive strip when compared with the 
previous conventional method is obvious and needs 
no further elaboration. 

130 Plastics embossing tape currently available is 
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flexible enough to be sold in reels, whilst being 
tough enough to be embossed without fracturing, 
and any lead-backed plastic embossing tape used in 
the present invention wil l preferably also be suffi-

5 ciently flexible to be sold in reels and to conform 
readily to anything other than an unduly sharp 
curvature when the embossed tape is subsequently 
pressed into place on the object to be radiographed. 

To achieve these objectives there must clearly be a 
10 limit to the thickness of lead strip used to back the 

plastic tape. Tape of not more than about 0.015 
inches (approximately 0.3 millimetres) thick, and 
preferably of the order of 0.007 inches to 0.010 
inches (ie. approximately 0.15 millimetres to 0.25 

15 millimetres) thick, has been found to give satisfac-
tory results when combined with a typical currently-
available plastic embossing tape which is also of the 
order of 0.007 inches to 0.010 inches (ie. 0.15 
millimetres to 0.25 millimetres) in thickness. 

20 It is however conceivable and is entirely within the 
scope of the present invention that lead strip up to 
perhaps 0.025 inches (ie. approximately 0.65 mil-
limetres) in thickness would give acceptable results. 

Specifically in accordance with the invention, a 
25 flexible character-indentable tape suitable for use as 

a radiograph-identifying means comprises a layer of 
plastics embossing strip backed by and bonded to a 
layer of lead strip with the lead strip not more than 
0.025 inches (ie. approximately 0.65 millimetres) 

30 thick. 
In practical embodiments, the plastics strip may be 

bonded to the lead strip by a pressure-sensitive 
adhesive. The coating weight per unit area of tape of 
the adhesive then becomes important. The bond 

35 must hold under normally-intended flexing of the 
tape, but if it is over-strong it could affect the flexing 
qualities adversely as well as being unnecessarily 
expensive. Preferably therefore the coating weight is 
within the range 35 to 55 grammes per square metre, 

40 and it has been found especially advantageous to 
keep it within the range 40 to 50 grammes per square 
metre. 

Where the lead strip is itself backed by and 
temporarily bonded to a removable and relatively 

45 thin backing strip of plastics or other suitable 
material, for example fabric, the backing strip when 
removed will enable the lead strip (and hence the 
lead-plastics tape as a whole) to adhere to a surface 
to be identified by the character-indented tape. A 

50 pressure-sensitive adhesive can again be used to 
bond the backing strip removably to lead strip, and 
again the coating weight of the adhesive should be 
carefully chosen. Preferably it is within the range 50 
to 80 grammes per square metre, and it has been 

55 found especially advantageous if the coating weight 
of this adhesive is approximately 60 grammes per 
square metre. 

The outer surface of the plastics strip (ie. that 
surface not bonded to the lead strip) may be 

60 coloured with a suitable solvent-dilutable pigmented 
ink. Conventional plastics embossing tape is already 
so coated. 

It has been found that satisfactory tapes embody-
ing the invention can be made by pressure-

65 laminating the lead strip to the plastics embossing 

strip using a laminating pressure of the order of 60 
pounds per square inch. (ie. approximately 4.6 x 104 

kg/m2). This gives a good enough bond to hold 
under most normally-intended flexing of the tape. 

70 The concept of producing a radiograph-
indentifying line of characters by indenting the 
characters, in succession and in order, into a tape 
whose features are in accordance with the invention, 
is both novel and non-obvious when compared with 

75 the prior methods reviewed above. 

Brief description of the drawings 
In the accompanying drawings: 
Figure 1 shows diagrammatically and in cross-

80 section a lead-backed plastics embossing tape 
embodying one aspect of the present invention; and 

Figure 2 shows the same tape into which a 
character has been indented by a tape-embossing 
gun. 

85 
Description of the preferred means 

The tape illustrated is manufactured in a con-
tinuous length and is intended for use with a 
tape-embossing gun. One gun currently available for 

90 use with conventional plastic embossing tape is 
made by the 3M Company and is sold in the United 
Kingdom underthe trade mark and model designa-
tion "Scotch Label er EJ.3". 

Plastics tape for use with such a gun will typically 
95 be 9 mm (just over V3 of an inch) or 12 mm (just 

under V2 an inch) in width and wil l be of constant 
thickness approximately 0.008 inches (ie. approxi-
mately 0.2 millimetres) throughout its length. The 
plastics tape is referenced 11 in the drawings. 

100 The much thinner and relatively flimsy white 
backing strip, not shown, with which such tape is 
conventionally supplied is removed to expose the 
layer 12 of adhesive on one face of the strip. To this 
layer 12 is pressure-laminated a continuous strip 13 

105 of lead foil which is the same width as the plastic 
strip 11 and which is also, in this particular case, 
approximately the same thickness as the plastics 
strip. 

The face of the lead foil 13 opposite that which 
110 pressure-bonds to the adhesive 12 has its own layer 

14 of adhesive; and this adhesive layer 14 carries a 
backing strip 15 very similar to that used on 
conventional plastics embossing tape. 

The backing strip 15 can easily be removed from 
115 the adhesive layer 14, and discarded, without des-

troying the integrity of the adhesive layer 14 whose 
purpose is to pressure-bond the composite lamin-
ated lead-plastics tape 11,12,13 to an object to be 
radiographed. 

120 The tape illustrated is fed through the embossing 
wheel of the Scotch EJ.3 gun referred to above. The 
gun is operated to indent desired characters into the 
tape one after another until the predetermined 
identifying set of characters has been produced on 

125 the tape. Infamilar manner, the coloured plastic tape 
11 will show white in the raised areas where the 
character is embossed into it and the plastics 
stretches and thins. 

As Figure 1 illustrates, the indenting or embossing 
130 action of the gun also stretches and thins the lead 
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along the sides 12a of each character. The top region 
13b of the character, formed by an area of lead which 
has been displaced entirely out of the plane of the 
rest of the lead strip without having been completely 

5 severed from that strip, is not appreciably altered in 
thickness. 

X-rays incident on the embossed tape in the 
direction of the arrow in Figure 2 wil l cause the area 
of character "a " to show up dark on the subsequent-

10 ly-developed f i lm, whilst the "s ide" areas " b " wil l 
show up white. 

Each character wil l thus stand out on the de-
veloped fi lm, and the complete set of characters wil l 
identify the individual radiograph or an individual 

15 set of radiographs in the manner desired by the 
radiographic technician who originally produced the 
identifying tape. 

If the embossed lead-backed tape is produced on 
an unmodified already-available gun, as just speci-

20 fically described and illustrated, the depth of the 
indentation in the tape wil l of course be somewhat 
less than that which would be produced using a 
conventional plastics embossing tape without the 
lead backing. By way of indication the depth of 

25 indentation might be say 0.020 inches to 0.025 
inches (approximately 0.5 millimetres to 0.65 mil-
limetres), ie. each character wil l be raised out of the 
surface of the plastics tape by approximately that 
amount. 

30 The embossing angle, ie. the total angle defined 
between the facing sloping sides of the indentation 
illustrated in Figure 2, will most probably lie between 
30° and 90° in practical embodiments. Using an 
unmodified gun, as indicated above, the angle 

35 would probably be about 50°. 
The tape illustrated is an unplasticised rigid PVC 

tape of the kind used in conventional plastics 
labelling embossers. The cohesion factor of the 
adhesive bonding the plastics strip to the lead strip is 

40 ofthe order of 2000 grammes. This adhesive also 
passes a shear test in which the adhesive, coated 
within the weight per unit area ranges indicated 
above, holds a 12 millimetre by 25 millimetre patch 
of tape for at least 50 hours under one kilogram load 

45 when the backing strip has been removed from the 
adhesive and the patch pressed against a bar of 
suitable material. 

The relatively fl imsy white backing strip refer-
enced 15 in the drawings can be of plastics material, 

50 and of thickness, similar to that used on convention-
al plastics embossing tape. 

The plastics strip and lead strip, and any backing 
tape will of course be nominally constant thickness 
throughout their width and length. Specific adhe-

55 sives can be chosen by the skilled reader. 

CLAIMS 

1. A flexible character-indentabletape suitable 
60 for use as a radiograph-identifying means, the tape 

comprising a layer of plastics embossing strip 
backed by and bonded to a layer of lead strip with 
the lead strip not more than approximately 0.025 
inches (ie. approximately 0.65 millimetres) thick. 

65 2. A flexible radiograph-identifying tape in 

accordance with Claim 1 and characterised in that 
the thickness o f the lead backing strip is within the 
range of 0.007 inches to 0.010 inches (ie. approxi-
mately 0.15 millimetres to 0.25 millimetres). 

70 3. A flexible radiograph-identifying tape accord-
ing to Claim 2 and characterised in that the lead 
backing strip is approximately 0.008 inches (ie. 
approximately 0.2 millimetres) thick. 

4. Aflexible radiograph-identifying tape in 
75 accordance with any of the preceding Claims and 

characterised in that the plastics strip is bonded to 
the lead strip by a pressure-sensitive adhesive 
whose coating weight per unit area of tape is within 
the range 35 to 55 grammes per square metre. 

80 5. Aflexible radiograph-identifying tape in 
accordance with Claim 4 and characterised in that 
the coating weight is within the range 40 to 50 
grammes per square metre. 

6. Aflexible radiograph-identifying tape in 
85 accordance with any of the preceding Claims and 

characterised in that the lead backing strip is itself 
backed by and temporarily bonded to a removable 
and relatively thin plastics or fabric strip which, 
when removed, enables the lead strip (and hence the 

90 lead-plastics tape as a whole) to adhere to a surface 
to be identified by the character-indented tape. 

7. A flexible radiograph-identifying tape in 
accordance with Claim 6 and characterised in that 
the plastics orfabric backing strip is bonded to the 

95 lead strip by a pressure-sensitive adhesive whose 
coating weight per unit area of tape is within the 
range 50 to 80 grammes per square metre. 

8. A flexible radiograph-identifying tape in 
accordance with Claim 7 and characterised in that 

100 the said coating weight is approximately 60 gram-
mes per square metre. 

9. A flexible character-indentable tape, suitable 
for use as a radiograph-identifying means, and made 
by pressure-laminating a layer of plastics embossing 

105 strip to a layer of lead strip, the lead strip being not 
more than approximately 0.025 inches (ie. approxi-
mately 0.65 millimetres) thick, and using a laminat-
ing pressure of the order of 60 pounds per square 
inch. 

110 10. A radiograph-identifying line of characters 
prepared by indenting the characters in succession 
and in order, into a tape whose features are in 
accordance with any one of the preceding Claims. 
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