PACKAG NG TUBES .FOR ELECTRONI C COVPONENTS This invention relates to
packagi ng tubes used for holding electronic conponents in transit and to a
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In the electronics industry it is often necessary
to pack and transport large numbers of components

encapsulated:in the so-called DIL encapsﬁlation, the

'majOrity being integrated circuits (I.C.'s).  The DIL

encapsulation consists of a fairly flat rectangular

body in which the I.C. or other component(s) is

- encapsulated, wifh_short connectingileading pins

deséending from the two longer sides of the encapsulétibn.
 To pack and transport these DIL encapsﬁlated _

CQmponents there are cﬁrrently provided hollow elongate

carrier'tubes which generally have a cross séctioh

which is substantially trapezoidal with an inward

projectibn.from the longer parallel side of the trapezium.

- The bompohents are slid into the tube straddling this

projection. Ndrmally such packaging tubes fully encircle
the electronic components. The tubes may be required
to have anrantistatic property to protect the electronic

components from possible damage by static electricity

‘building up on the tube. This antistatic action can
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be providing by the use of carbon black,;usually with

._either bolystyrene of polypropylene as tube material.



The carbon black leads to a tube having antistatic properties, but which is
al so opaque, making it inpossible to see how many el ectronic conponents are

cont ai in the carrier tube. 5 UK Pat ent Specification 1593760
disclo the use of a tube in which a top portion is transparent. The
remai n f the tube contains carbon particles so as to be conductive. ¥he

tube is de from PVC (pol yvinyl chloride). “This tube thus has an
electrically 10 conductive opaque portion and a transparent portion
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face and o CnbpifLe e WY IBUEdi%h SHd R rahspagchemponenon Wi th
ont transmt;;ggié?ggm; Jindow along the length of the tube. This
window however is not electrically conductive, so that
the components can contact both conductive and non-
conductive tube regioms. _ _ _
15 Broadly in_this invention we provide a tube in
which a window of light transmitting material is provided,
but the components are prevented from touching the
non-conductive areas represented by such windows of
light transmitting material.
20 One proposal for échieving this result appears
in US 4327832, but this employs inward projections,
giving a greater thickness of material, at either side }
of the window. Another proposal appears in GB-A—2119755, \
which however.employs an overlap of'transparent and
25 opaque plastic materials. '
ThiS'invention'provides_a'packaging tube sﬁitable
for electronic components of predetermined form, the
tubercomprisihg walls which are of opaque antistatic
‘material, and include side . walls connected by a top
30 wall to face and extend over a confronting top surface
of the components, with light transmitting material
forming at least 6ne'trénsparen£ window through the
said top wall to provide along the length of the tube
means for seeing the said surface of components therein;
35 the said top wall being shaped such that the window.
is diépoéed'outwardly of opéque wall regions of the



forning'at | east :one tr.ansparent mﬁndom1thfbugh the said top wall to
provi de along the l.ength of the tube nmeans for seeing the said surface of

conponent s therein; 35 the said top wall being shaped such that tHAe_sndow
i s ditsposed outwardly of opaque wall regions of the -3- said t | at
ei ther side of the wi ndow, which wall regions are oriented such t I n use

of the tube with conponents having a flat-t®p-surface, both wall regions
confront and extend over part of the said top surface 5 of conponents in
the tube, the said wall regions acting to prevent contact between the
conponents andsak@ tephvailiaatneithen siderohiths winsdar nathichawei 1
uniformty of (85¢KA8SAref oPBERELR! sEEH OBIFa AT ddealst WHY thibaMa tpal d
opaque wall regidon to the transparent w ndow. ._ 10° Preferably, the
tube has an i nHeHPEREBERS| haviag ?négﬁﬁ R B aGe e RN MR la &9 onfe
-length of the toh€rohe aardséxténd esvet tpart tof tHd&ai)d oy Sardacenponents.

I'n the tubes of this iHve tiog | & ié refq;red:%yat t.here . s a_continuous
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IeKLnng 10 ' Pfeferably, the tube has an indentation i.e. an
 inward projection extending along the length of the k
tube, to be straddled within the tube by the said components.'
' In the tubes of this invention it is preferred
_ that there is a continhous window extending along the
15 tube, but it would be possibie to employ a succession
' of windows along the length of the tube.
' The invention embraces a method of making such
‘a tube, comprising the steps of forming streams of
molten opaque antistatic'material and light transmitting
20 material, and advancing these streams by means of respective
. feed screws, feeding the streams to different parts
of a passage leading to an extrusion orifice, letting
them merge in the pasSage and extruding them together
as a hollow tube with a window, which tube can be shaped
25 further while it is still soft. |
'~ We prefer to use PVC as the tube material, incorporating

-

" ‘carbon black to_providé_the antistatic property, because
of the greater rigidity of PVC which enables the thickness
of the tube body to be reduced as compared with the

30 thickness necessary when polystyrene or polypropylene

~ is used.
- The packaging tube of this invention may in particular

be an extruded packaging tube for integrated circuits
in dual-in-line encapsulation, the tube being hollow,

35 elongate and of a uniform cross-section which includes
an indentation or internal projection to be straddled
by the components. Thé preferred cross-section for
such a tube has a pair of spaced apart substantialiy
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w1th the said 1ndentatlon and projection dlmen51oned
so that the prOJectlon of one tube can engage into
the 1ndentatlon of a 11ke tube so as to locate the _
tubes when one tube is stacked 1engthw1se upon another.
In one preferred arrangement such a said projection
containing a window is provided, and stands proud of
all the rest of the top wall of the tube from wh1ch
it projects..

In another form of the invention a window lies
between two prOJectlons into the 1nter10r of the tube.

It is p0551b1e to prov1de more than one w1ndow.

In particular, a first window can be prov1ded extendlng

25

along the length of the shorter parallel side of the
trapezium and a second w1ndow can be prov1ded extendlng
along the length of the top surface of the progectlon
from the longer para11e1.51de, the tube belng shaped

to prevent components from touching either window.

One- advantage of two windows is that it strengthens

the tube, because conductlve PVC is not as strong as
transparent PVC.



the indentation of a /like tube so as to locate the tubes when one tube is
stacked | engt hwt se.upon another. In one preferred arrangenent such a_said
projection 15 containing a window is provided, and stands proud of/73 A t he

rest {6f the top wall of the tube frenbwhich it projects. In anothey
the iMvention -a wi ndow Iies between two projections into the intering
the tube. 20 It is possible to provide nore than one wi ndow. In

t
ticular, first_w ndow can b i ded ext endi ng. al .the | t h of
Phe shorter par al | GEBBPABBRTANEE, PABCEF AP LAVEBELAR, WEHUBH BBE
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strengthens the cduse con I've ‘I's not as strong as

transparent PVC. Figgrgnboﬁknﬁnb§r9§eF2 v@r%iéﬂtof”ﬁﬁ@téﬁﬁh88f¥f8nby way

of exanple, will now escribed " wt erence t.o the acconpanyl ng
draw ngs i % whogha- phtREEEnE tabe;per spective view of one end portion 5 of
a packaging tube; Figure 2 I's a sonewhat diagranmatic cross-section of the

tube of Figure 1; FRgguee32t @s7a sbmewhatt Uéagpanmable cross-sections
of -the tube of Figure 1;

£ .
T .- Figure 3 to 7 show further poséible_cross—sections
for tubes embodying the present invention and each
10 having a single longitudinal window{
. Figures 8 to 13 show possible cross-sections fbr
tubes embodying the present invention and each having
two longitudinal windows; _ o
Figure 14 is a sectional view.of an extruder head
15  for producing packaging tubes formed from opaque
~antistatic plastic and from transparent plastic, having
_ a.single longitudinal window; | |
~ _ - Figure 15 is a sectional view along the line XV-XV
| of the éxtruder head shown in Figure 14; . _
- 20 | Figure 16 is an end view of the extruder.head.die_.
| ~ shown in Figure 14 looking in the direction of arrow
XVI; | - | S
- Figures 17 to0 19 correspond to Figures 14 fo 16
. respectively for an extruder head for producing packaging
25 +tubes having two longitudinal windows; _
Figure 20 shows a die fr producing packaging tubes

in association with the extruder head shown in Figure 14;



for tubes enbodying the present invention and each 10 having.a 5|ngle
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along the line XV-XV of the extruder head shown in Figure 14; 20
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a top wall mutually inclined side wal

can be seen from Figure 2 thls cross-sectlon comprises

a fop wall,mutually inclined side walls 4, 6, a bottom T
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8 parallel to the top wall 2, but longer, and an inward

10 projection 10 of rectangular section which extends
'ihto'the tube from the longer parallel'wall i.e. the
bottom 8. The sides 2, 4, 6, 8 define substantially
a trapezium shape. The tube is used to carry integrated
circuits 12 (Figure 2) in dual-in-line encapsulation.

15 These are packed'ihﬁo'the tubes straddling the inward
projection 10 so that the body 14 d; the encapsulation
rests on the projection 10 and the connectlng pins

: 16 lle at each side of it. The 1ntegrated c1rcu1ts "/
are retained in the packaging tubesgby pins 20 inserted

20 through holes pﬁhched at ‘each end SE;the tube.

. The tube shown in Figures 1 and 2 is primarily
formed from rigid PVC which incorporates carbon black
thus giving the tube an antistatic property but at
the same time rendering it opaque. This opadue PVC

25 is shown shaded in Figure 2 and forms the margins 31

) of'the'top'wall,_thelbase 8,. the inward projection

10 and the walls: 6, 4. Thus they are a single-wall,



8 parallel to the top wall 2, but [onger, and an inward 10 projection 10 of
rectangul ar section ‘which extends into the tube fromthe | onger parallel
wal | i-~e. the bottom 8. The sides 2, 4, 6, 8 define substantially a / X\
t rapezium shape. The tube is used to carry integrated circuits 12 (Fig

2) in dual-in-line encapsul ation. 15 Theseg are packed into the tubes
straddling the inward projection 10 so that the body 14 of the

encapsul ation rests on the projectign 10 and the connecting pins 16 lie'at
each side of i{CONAHGEIvReGRIPORIZPACRATE-are retained in the packaging

tubes by pins 20 inserted.20. through hal punched, at _each.end of. the
tube. The tube sho %193%55F&spfr§ﬁ n2°gsgSFiﬁﬁPi?yl?ofﬂﬁﬁeQr%ﬁ1rigid PVC
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shaded in Fi gung pAfd of-UeiB 210G sMRAGRRS 33n0E LHGwL OpivRble {ksafise 8,
6 gﬁg F e a single-

the i nward projection the walls" 6, us they ar wal | .,

- 7- conducki ve j Caiianiez@d Pakt proiede8nhl 8raR8pat&nt PfndMecdfuck ive f or med
of: PVC from which tHe carbon black is absent, so that the PVC material is

clear. This sheumddv BRItthyidadibnghIch iAtEygated 2cirddi v oim dese a
tr-ansparent, non-conductive wi ndow 32 through which integrated circuits in
the packagi ng tpankacamgpreubeccanThe werdow BRej windowh22t ppimartthens 31
t hrrough shoul ders 33. = These nerge tangen-
/ top margins 31 through shoulders 33. These merge tangen- -
tially into the margins 31 but meet the flat window
10 32 at right angle corners. Accordingly, the antistatic
margins 31 .stand proud, within the tube, from the internal
surface of the window 32, which is confined within
an outward projection. -
- Therefore the encapsulated components in the tube
15 cannot touch the window but are.held in a position

" spaced from it. A further feature of this tube cross

'section is that the tubes will stack with the outward

N | |
projection including the window 32 of one fitting into
‘the area 9 (at the base of the inward projection 10)
A 20 of another. | |

- This packaging tube can be extruded from PVC with

‘e

carbon black as the anti-static material, or it can
__bé made from thé'conventional materials polystyrené:
‘or polypropylene as alternatives to PVC.

25 -~ Pigures 3 to:13 show further possible c:oss.sections.
In each case anti¥static'materia1 is shown shaded thie
‘window material is shown without shading. The antistatic
material can in each case be rigid PVC incorporating

carbon black.



. anti-static materia

tlaIIy |nto the margins 31 but neet the flat MAHdOM/lO 32 at right angle

cor ner ccordingly, the antistatic margins 31 stand proud within the’
t ube, the internal surface of the wi ndow 32, which is confined within
an out projection. Therefore the encapsulated conponents in the tube 15

cannot .touch the wi ndow but are held in position spaced fromit. A ™
further feature of this tube cross secfi®n is that the tubes will stack
with the outward projection including the window 32 of one fitting into the
area 9 (at the b@bpe ofosheseatacdspsbpent innFIgred of &reotdher@ This
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I's sho shaded t hout, .shadi n The
anti stafic ﬁa?erﬁgthcaﬁlfﬁ 85cﬁ1§§§ea58 P?ﬁ?ﬂf?%%:rihxﬁQﬁN?ﬁﬁ g carbon
bl ack. -8£ Thgureosstherelane shopﬂngnsfﬁguw&%lﬂ-cdhnamtéd)aare based on

a trape20|dg% gh@ hgh @é %ﬁ %Qa%gg Eﬁgg{g@ Jnéqghzg 4 0SS sections

shown in Figdres are’ b on“a recafangu ar shape, 5 s
i.e. both- panﬂsaowl§ﬂ§Us33Fe parallel. In the case of Figure 3 there are

'sloping .side walhe §agneat@d11s 34 prevént the body of  the component L
10 from reaching the window 32. S
Figure 4 shows a cross section in which the window A
32 is in the plane of the top wall 2, but longitudinal
inwardly directed ridges 36 either side of the window
prevent the body of the component from reaching the
15 window. _ _ | '
. Figures 5, 6 and 7 show cross sections in which
the basic shape is rectangular instead of trapezoid.
The cross section of Figure 5 is analogous to that
of Figure 2 in that the window 32 is recessed and shoulders
20 33 prevent the body of the component from reaching :
- the window. The embodiment shown in Figure 6 has angled
walls 34, analogous to those shown in Figure 3. These
" prevent the component body 14 from reaching the flat ;;)
central section which includes the window 32 without
25 twisting. The central section is considerably wider
than the window 32 in the embodiment of Figure 3, and
if the component twists (shown in phantom on Figure
6) its body 14 can touch the top wall 2. However,
the window 32 is only in the central portion of the
30 central flat section whereas the component body can
‘only touch the margins 31 of the flat section. Therefore
the component body is still prevented'from_touching
the window. Figure 7 is analogous to Figure 4.



by a top wall which i's made up fromangled walls 34 and a w ndow 32. The
angl ed walls 34 pr.event the body of the conponent 10 fr.omreaching the.
wi ndow 32. Figure 4 shows a cross section in which the window 32 is i/t
pl-ang of the top wall 2, but longitudinal inwardly directed ridges 3 ZP
eith&f side of the mnndOM/prevent t+h& body of the conponent fromrea '

the 15 w ndow. Figures 5, 6 and 7 show cross sections in which the basic
shape is rectangular instead of trapezoid The cross section of Figure 5is
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- embodi nent of FAHuke the AIftdrndl SroFERVAVM 10V S Thils Madord Wi on
Figure 6) its bédy 14 can touch the top wall 2. However, the w ndow 32 is

only in the cS8a axiends domditutindl Iyealiong fiha endnﬁave‘wheﬁeﬁs t he
conponent body can only touch the margins 31 of the flat section. Therefore
t he conmponent profjeatixt i10, @rEl ds evcessed @ocHhat tite carbdwv.cdiiegure 7 i s

nal ogous to ‘Figure 4. Figures 8 to 13 show cross-sections of tubes
"hi ch into contact with the body 14 of a component ln the tube.
\4’, The component body will be held away from the window 32a

by the side margins 40 of the end face of the proaection
10 10,
One.advantage of the constructions of Figures 8 to
13 is that the transparent PVC of the windows 32, 32a
is stronger than the opaque conductive PVC of the rest
| of the tube. Consequently the second W1ndow 32a adds
15 to the strength of the tube.
'Fignres 14 %o 16 show apparatus for forming tubes
'such as those of Figures 2 to 7 having'a single window.
A distinguishing feature of this apparatus is that
it has two hain screws for extrnding plastics material.

20 The screw 41 is for clear PVC, the screw 42.for opaoue

Feadd

i@ | PVC incorporating carbon black as conductive antistatic
material. | o
- The. two different plastics materials are advanced
along respective tubes 43, 44 within which the screws
25 41, 42 onerate; The tube A4k delivers directly into a
prolongation of it 46 of the same diameter. -



are anal ogous to Figures 2 to 7 respectively, except that the.tubes of
Figures—~8 to 13 have a second wi ndow 32a in the internal projection 10.

S g ny wi ndow 5 32a extends longitudinally along the end face of
g;@ﬁtion 10, and is recessedtgo-that it cannot conme into contact w th
t he bod 4 of a conponent in the tube. The conponent body w |-l be held™
away fromthe wi ndow 32a by the side nmargins 40 of the end face of the
proj ection 10 .10. One advanta%e of the constructions of Figures 8 to 13

i s that the WithdpaitBis pyeolensgafdoni Yhewe 43, azggnityad: mengselt #8n the
ducti PVC of th f t ub Co tly th d

o ndow 598 ARUBPOSEEL £p pnue; BaquHile OHo thenDPRRGIECS1tE B8 16 Show

t f f ' h f Ei to.7,.havi i ngl

o hdow A df Shen pRRERa: B3 RS0 BP BASEE s B, RS 52 Wb %R, 0%, St
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PVC, the screw for opaqu rporating onducti ve

antistatg ¢ nMgharrah. iﬁ'&%r&:‘é?*a@iéfsf gheg\?\_ﬁplv@ﬁtti &g materials are advanced

al ong réspective tubes 43; 44 within ich the screws 25 41, 42 operate.

The tube 44 delivehe diowd@itréamnberd BEOHBR]akndredf 48t 146 stirridufdeane
di aneter. -10- Wthin this prolongation there is a central nmandrel 48

supported onby embeXrudiione die 68 beldsiitepliade by a large forged

nut 60. The die and mandrel fogether define an annular -

extrusion orifiée. The die may be-héated.

10 - Molten opague plastic is driven forward by the
screw 42 from the tube 44 into the prolongation 46.
Molten clear piéétic is driven ﬁy fhé screw 41 through
the duct.54_and out of the tube 52 to form a clear
stream withiﬁ the stream of opaque'pIAStic. The streams

15 of molten ﬁlastic merge withoul mixing and are ext;udedﬂ
together through the orifice as a circular tube with a
transparent sector 61 and a muqh larger opadue sector o
62 as shown by Figure 10. Thé size of the tube 52 and -
the feed rates of the two screws 41,.42 are arranged

20  so as to give sectors 61, 62 of the desired size. |

| Figures 17 to 19 show a vgriant form of the apparatus
of Figures 14 to 16. This variant form is suitable for.
forming tubes with two_ﬁindows as shown in Figures 8.
to 13. | |

25 The variant form has a second tube 43g for clear

| plastics méterial; with a screw 415,'a leading via a

second duct 54a to a second tube 52a at the mandrel 48.




the mandrel to this web there is a tube 52 which is connected to the tube
43 by~a duct 54 as shown. The 5 mandrel incorporates an air vent 56, The
downstream part of the nmandrel 48 .is surrounded by an extrusion di ¢ 5&

hel ¢~in place by a large forged nut 60Q. The die and mandrel togethg
an ahfiul ar extrusion orifice. The dié1n§y be heated. 10 Mol
opaque plastic is driven forward by the screw 42 fromthe tube 44 into the

prol ongation 46. Mlten clear, plastic is driven by the screw 41 through the
duct 54 and ouItsefstinwcture mcf tapenahion araestihess A% he arpagetadm of

opaque plastic. The streans 15 _ of nnlteqﬁggastic rge wthout m xing

and are extrudef Fhgeresr14nboulf 9ceRt rihat Aince; SRR i th a
107" e Sl zo BROPRCIRaLees A LR R AF rHE ST o W D 41, 45 ¢
Flures 17 to 19 1hoaiPvafed % SRtrh el o S HERERLELT | (o
i Fi gured s ¢ 5008, S5SHIABRLE SRl IS (URTRIAL deond O BT or

el ear plasticsy ARt b abpadhé Nséctr$V6#la, a leading via a second duct 54a
to a second tu%e 5§g atptﬁ% mandrel 48. , - Its structure and operation are

@s those of the appahatgsrehldd otiilss 64 prodiiced oy pthe Meppararnes tdlkre are
Two tubes 52, 52a either side of the nandrel 48, the web

U Figures 14 to 16 or of 17 to 19 is then formed to the

shape required by a die. Figures 20 and 21 show the
10 die 70 for the tube of Figures 1 and 2. Dies for other
tube cross-sections wouid be analogous.
= The tubular extfusion is fed into the die 70 wvhile
it is stiil hot enough to be soft, and within fhe die
is formed to the tube Shape-66} The die 70 is cooled
15 with water which passes through tubes 72. Preferably
the water is'supplied at a tempefature of from 3° to
7°C. A vacuum or partial vacuum is commected to tubes
74 to assist in forming the plastic tube shape 66.
As shown by the cross-sectional view in Figure 12, the
. .. 20 subatmospheric pressure applied via tubes 74 is used fo
| suck the tube against the sides and particularly the
edges of the die 70. The ‘tubes 74 are connected to the
die cavity 75 bf narrow passages 76 which enter the die
cavity particulaﬂy at positions along the edges of the
25 die cavity.
The die cavity 75 should of course have a shape
appropriate to the tube being made. The shape shown
. is that of the tube of Figures 1 and 2.



50 i s displaced as shown in Figure 18. The extruded 5  tube of plastic

obvi o has two clear sectors 61, 6la and two opaque sectqrs -62. The
circul be 64 produced by the apparatus of Figures 14 to 16 or of 17 to
19 .s formed to the shape required by a die.. Figures 20 and 21 show _ i

t he. 10 die 70 for the tube o~ Aywes 1 and 2. Dies for other tube 'g
ckoss-sections would be anal ogous. The tubular extrusion is fed into the: :
die 70 while it is still hot enough to be soft, and within the die is

formed to the tube shape 66. The die 70 i.s ool ed 1Ff W, t h er which
passes through Rih@dl; T therlabeas ﬂetsﬁé'i%&fje_ﬁbpé’es%ﬁﬁl P‘Ea‘i&it\ggg-f:errper ature
of from3.tQ Jerr]acuum or rtial, vacuum is _connected.,to tubes 74 to

assi st EHGARTHEARRE b, f el S8R £OrSRBRBAS By fhEmed
cross-secti,onal,. vi j i , af; eric pressure
applied vi aP &9#%4@{% %ééuogiﬂ%égttﬁégg‘%a%t Qhe si des and

parti cul ar |y 4 Ne-adees éleg}g i jkhe tubes 74 are connected to the die
cavity 75 By narrow pa@g&es %‘II o edent er the die cavity particularly
positimns al ong the edgepwy pdiRiel® die cavity. gflge die cavity 75 should

of course have a shape appropriate to the tube being made. The shape shown

is that of the tube of Figartson biavk 2. - 30% -12- For all of the i
t ubes descri bed above the antistatic PVC containing carbon black can for %
exanple be forned -stabilizer 1. -
lubricant 0.5% | -’
processing aid | 19% |
10 . The carbon b_iack used must of course be cpnduCtive

so that no static electricity can accumulate on the
parts of the ‘surface of the tube formed from it.
The 'l';hicméss ‘of the tube walls, pre‘fer_ably'lies
| between 0.014 and 0.060 inches. (Wall |
15 thicknesses are _sdniewhat _éxaggéra‘i:ed in the drawings). |



by conpoundlng the followng materials in the “z wei ght st at ed:
3 R ot i mm\\ Ve
30% st abi-l i zer 1.5% | ubric
procgssing aid 1@610 The' carbon black used nus

cour € be conductive so that no static el ectricity can accunul ate on the
parts of the surface of the tube formed frok3it. The thickness of the tube
“walls, preferably lies between 0.014 and 0.060 inches. (Wall 15

t hi cknesses are sonewhat exaggerated in the draw ngs). - 13 - CLAIMS: 1.
A packagi ng tul§&AIMS:abl e for el ectronic conponents of predeterm ned form

o o v 2 ekl 5] 0 BRBHAC A b St
confronti ngI ;gpﬁfsurfaqceretﬁ{ ?nt 0%0”%@, "tu\ge % Hﬁ’q]}sal LA hﬁg_cgat erial

forning at W Hd oW hroug top wal

provide along the | e‘{lggeggﬁ d%[qletltsl.t%q:llr%el el l315€@indd ihied uiR! digudr face of

_conponents therein; aped 10 such that the

“window is di Sp‘?fflcié“&ﬁﬁféﬂﬁé&)fbxp@a% VWl repirare @hd beteaiddoep wal | at

. either side of whi ch wal | "regions are oriented such that in use
bf the tule Wt SHRSHINg Hg ManEddedloft @he components, with light

\b/':

transmitting material forming at least one transparent
window through the said top wall to pro§ide_along the
length of the tube means for seeing the said surface
of components therein; the said top wall being shaped
10 such that the window is disposed outwardly of opaque
wall regions of the said top wall at either side of
the window, which wall regions are oriented such that
in.use éf the tube with components haying a flat top
éurface, both wall regions confront and extend over
15 . part of the said top surface of components in the tube,
R W - the said wall ;egions acting to prevent contact_bepween
" the components and the light transmitting material
of the window, with uniformity of thickness of material
across -each transition from a said_opaque wall region
L 20 . to the transparent window.
= 2. A packaglng tube according to c1a1m 1 hav1ng
a window of light transmitting material extending

continuously along the length of the tube.



surface, both wall regions confront and extend .over 15 'ﬁart U.A%he sald
t Surface of conponents in the tube, the said wall regions acting '
pr t contact between the conmponents and the Imlﬂlmwnnmlll“uknaterl a
of He wi ndow, with-uniformty of thickness of .
transition froma said opaque wall regirod420 to."thé t?ansparent wi ndovies

2. . A packagi ng tube according to claim1 having a w ndow of |ight

transmitting,mater,i al tendln contlnu usly. along the Ien of t he tube.
3. A packading fub&c &&&Wﬁ ﬁ%bﬁbaEFQF 1ng; tg, %?% b or %&ﬂch is of

substantial | y quadruﬁyeﬂwys el %Ust%% %1iﬁ0§ugg Q%ESHa?ﬁaiﬁ%gﬁ op wall

and a bottom wal | ‘being dlspose parall on 5

al ong the | engidaelsdch oot WABNRHe EABr 20%a10 aﬂgasdbgreebﬁct'on to be

straddl ed by el ectroni ¢ conponents in the packagi ng tube
accordi ng tOw@Pﬂ'%blﬁgndWEb@EeHh9a§QHQeQV€h§kE Bé@ﬁé EﬁcihﬁgntEtEBﬂpezo'd

the bottom 10 wal | being w der than the top packagi ng tube
accor di 159 t 0 aQlomigMtheon etlgahmot wher bbl&tbhewamdtbOprwhhecaﬁprI ses or
contains an outward projection, within which the window is confined, and
the sai d i ndamwatridoprajectionetbi be shraddleddbyeeieonednio tbmpohéﬁts

projection of one tube can engage into the indentation of a |l.ike tube so as

to | ocate théJth@BtWW@n one tube is stacked Iengthmnse upon anot her.

4. A packaglng tube accordlng to claim 3in which -

u .

thé.said overall cross-section is trapezoid, the bdttom
10 wall belng wider than the top wall. |

5- A packaglng tube accordlng to claim 3 or claim

4 wherein the said top wall comprises or contains

an outwafd projectioh, within which the window is

confined, and the_séid indentation and projection
15 are dimensionéd'so_that the projection_of one tube

can engage into the indentation of a like tube sol

as to locate the tubes when one tube is stacked lengthwise

upon another. ' ' o o’

-~

9. .A packaging tube according to claim 1 which is

20 a hollow eiongate-tube of'substéntially reqtangplar
overallcrdss-section.
7. A packaging tube according to anj one of the preceding
claims which.has at least.one additional wihdow with
which the material 6f the components of pfedetermined

25 shape cannot come into contact, spaced around the cross-

section of the tube from the first window(s).

I



6. A packagi ng tube according to claim1l-whieh—+s—20 - a hoH ow el ongate
tube of substantially rectangular overall cross-section. 7. A packag
t ube according to any one of the preceding c”“‘msm ”uujﬁlﬁt Ieasz e
addi tiional wi ndow with which the material of A (iRl f
predéﬁérnined 25 shape cannot cone into contact, spaced around t 0SS-
section of the tube fromthe first w ndows). C L M S * 8. A
. packagi ng tube according to any one of claiﬂg 3 to 5 which additionally has
at | east one additional w ndow with which™t material of the conponents of
predet er mi ned shape cannot cone into contact, the said additional 5

W ndov(s) bei ngy | 0ca edaipa e e o B did 4R iy GRTRA! elhike Bhecsal d

second parallel " side o A packagl ng tube according to claim

7-or claim8 wherghicR 284 fe feki 11PN s Vi) dOvs HX e 2 gt i dHHAU I DhdwONg
the length of the tube. 10 10. A packaging tube according to claim1l in

which the or a ga2tH “hieeVwthé efiabel IR ot Whdraymsdrients &f igredetermined
into the interior of the tube. 11. A packaging tube according to claim2 or
any cl ai m appendhapet banpdbd abme hinso arpmsdctdeche dreidveskbl fiemsdt | on 15
incl udes -extrusi on together of streanms of light-trans- mtting

~ thernopl astiSc muirdouls hndebpaolecated simtthe tfacemyf said indentafiom 2. A
packagi ng tube according to any one of the preceding, clainms wherein said
opaque anti st atPearestrfal thenpridesecond parallel side of the tube.

Y

N 9. A packaging tube according to claim 7 or claim
8 whérein a said ‘additional window extends continuously

along the length of the tube. _
10- 10. A packaging tube according to claim 1 in which

the or a said window lies between ‘two projéctioﬁs of
the tdp wall into the interior of the tube.
.11. A packaging.tube according to claim 2 or any claim
appendant thereto which is an extruded tube whose formation
15 inCludes‘extruéion together of streams of light-trans-

. mitting thermoplastic material and opaque antistatic

thermoplastic material. _ ' ‘
12. A packaging tube according to any one of the preceding
s claims wherein said opaque antistatic material comprises

20 polyvinylchloride.incorporating carbon black.

£



20 pg I nyl chl oride incorporating carbon bl ack. - 16 - 13. A et hod

of 0y a packagi ng tube according to claim2 or any clai mappendant -
t her .qpoonpr|5|ng the steps of a) form ng an eam of
nol t § ght- 5 transmtting thernoplastic rraﬂiunmmmmmml f aflrst
feed STrew, b) form ng and advanci ng -a 1& ream of Aol t err opaque
antistatic material by neans of a second feed screw, C f eedi ng both
said streans {9, respachik¥fo8eBar ahRiA§ a BQ&E&QPﬁgOEu@eté@éB Adidfssage,

whi ch passage terminates in an extrusion orifice; all ow ng said

streams to merge ichladai2l pasaagecaadmeappelddmttﬂ%&éwe&é}@sriéﬁ gh said
orifice to forma hollow tube with a light transmtting w ndow 1

therein. 14. Aheeshegsobfnaki nga. packagi ng tube according to claim9 which
conpri ses the steps of a) form ng and advancing two streans of nolten
light-transmt@ilng t Germbpgasnfcadvaneing dyshream @O moldfen dsigitt+ ve feed
SCrews, 2‘%1 form ng and advanci'ng two streans of nolten

|i ght -t rahsmi t tFAGSPASEABE| BREFRORRREEiGI MateriahdhMmeanp et ive feed
screws, c) feeding all three said streans to respective 25 separate
portions of a Fﬁﬁﬁlta eF9s8558Y7 whi ch passage terminates in an extrusion

orifice, b) forming and ‘advancing a stream of molten opaque

antistatic material by means of a second feed screw;
c) feeding both said streams to respective separate
10 portions of a tubular passage, which passage terminates
in an extrusion orifice;
d) allowing said stfeams to merge in said paséage
and extruding them.together through said orifice
to form é ho11ow ﬁube with a light transmitting window
15 therein. _
14. A method of 'making a:packa_gihg tube acc'ordin:g
to claim 9 which comprises the steps of |
a) forming and advancing two streams of molten \./
light-transmitting thermoplastic. material by means
20 | of respective'feed screws,
b) forming and advancing two_streéms éf moiten
light-ﬁransmifting thermoplastic material by meaﬁs
of respective feed screws,
c) | feeding all three said streams to respective
25 separate portions of a tubular passage, which passage
_H}erminates in an extrusion 6rifice,
d? allowing the said streams to merge in the said.

passage and extruding them together through the orifice

L v



d) allomnng the said streans to nerge [ e and extruding
t hem toget her t-hrough the orifice - L““ﬂi“ |§ m t ube V\A,t\.h t wo
light transmtting w ndows therein. cI \13 or

claizm 14 in"which the tube'is subsequently shaped further 5
sof t>~16 A packagi ng tube substantially a9 kerein described w
reference to and as illustrated inany figures of the acconpanying

draw ngs. to form a hollow tube with two light transmitting
windows therein.
15. A method according to claim 13 or claim 14
in which the tube is subsequently shaped further
5 ‘while still soft.
. 15 A packaging tube substantially as herein described
. with'reference to and as illustrated in any figures

-of the accompanying drawings.

“ —c'



