T, NS
"

.

SPECI FI CATI ON

STORAGE TUBES

i

PACKAG NG SYSTEM INCORPORATING 93-131 EP
FOR ELECTRI CAL CONNECTORS : pas.
. -1

: THIS SHEET HAS BEEN
SPECI TION REPLACED

460 197 v — ©

PACKAGING SYSTEM INCORPORATING
TORAGE TUBES FOR ELECTRICA ONNECTORS

Field of the ;nxentign'
This invention generally relates to the art of

electrical connectors and, particularly, to a packaging
system for storing and handling electrical connectors, or
the like, by employing connector-containing storage tubes.

Backgrgﬁng of tge Invention

During the manufacture of electrical connectors,
integrated. circuits and other electrical or electronic
devices, the devices are stored in and transferred to and
from'variOus types of equipment for carrying out different
manufacturing or assembling steps. For instance, the
devices may be assembled, tested, inspected, and the like,
during which the devices are stored, protected and handled
in protective storage tubes between various manufacturing
processes or machines. Most such tubes are fabricated of
extruded plastic materiai, but the tubes may be made of
metal or other appropriate material. A "rack" of the tubes
may be loaded into a "“magazine" of an assembly machine,
with the devices being dispensed seriatim from each

individual tube, whereafter the tube is discarded for

dispensing devices from the successive tube in the rack.
As an example, only, such storage tubes may hold
as many as twenty-five or more electrical devices for
handling during manufacture. When processing is complete,
the dev1ces also may be shipped to customers in the tubes.
A very large electronlc manufacturer may process thousands
and thousands of electronic devices in any given lot. For
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Field.of the Invention - - This invention generally rel adei30EPhe
art of electrical connectors and, particularly, to a packagi ng systemfor

storing and handling el ectrical connectofZ; or the |i EEN
connect or-contai ni ng storage tubes. Background of tTIHéSI A%VB
During the manufacture of electrical connectors, intdgrat el |1 d

other electrical or el ecgéonl ¢ devices, the deV| ces are gtorgd in t b
transferred t cC%HEY {PRATVRPPSARY; electionig ABVirAesy ofOKLY, FERYagSE; tubes
different mnuretusedg oA plarabitpgogt the. tubksr nopmaddyecaret stoted des

may be assenblfdbuiﬁStc%qitaiiq'Asel}e Cére dto@gdbsage th'llE?i is transferred, along
' with the related paperwork, between separate manufacturing
S processes or to the customer.

Heretofore, one packaging system has utilized a
pair of elongated stop rods for holding the electronic
devices in their respective tubes, and to hold a plurality
of the tubes for conjoint manual manipulation. More

.10 particularly, each tube is provided with an aperture
therethrough near each opposite end thereof. When a "rack"
of tubes are assembled with a plurality of tubes in a
generally parallel juxtaposition, the stop rods are
inserted through the aligned apertures of all of the tubes

is in the rack to close-off the ends of the tubes and to allow
for manual handling of an entire rack of tubes
interconnected by the rods.

Heretofore, after the electronic devices have
been completely processed or finally used by a customer,

20 the storage tubes have been discarded. In other words, the

tubes have been considered as disposable items. However,

 with ever-increasing manufacturing volume, and with ever-

increasing environmental considérations, it has become

expedient to reuse or recycle such storage tubes. These

25 recycling programs have encountered problems when the

packaging system uses stop rods or pins at the ends of a
plurality of tubes, as described above.

More ©particularly, the storage tubes are
manufactured (i.e. extruded) in lots. The spacing between

30 the apertures at the ends of the tubes (i.e. through which
the stop rods extend) often vary from one manufacturing lot
to another maﬁufacturing lot. The tubes are not returned
for recycling in any sorted lot system. In addition, some
tubes may be subjected to differing extreme temperatures
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during which the devices are stored, protected and handl ed i n93rdfdcERe
storage tubes between various nmanufacturipg processes or rraclh! nes. Most

such tubes are fabricated of extruded pl&aStic material, gt T '
be nmade of netal or other appropriate material. A "rack' T(‘i‘ll‘s E_. SB%
be | oaded into a "nagazine" of -an assenbly machine, with the 9 : be

~ di spensed seri@aiih§" anéﬁﬁgihn-diMéﬂ?&ciﬁ@fmgm?%éﬁeé he (.H:be é.t%[fage

A" an exanpl . SOARPELENEN GHUISEM | BBes THgEhoRS LoRRL RS OEuHRELRFydror
nore el ectri calengthi ceThioendnrdsuld: dig itflga??m%g?gﬁééﬂ-s";ﬁﬁfg Bifﬁtgb@sg\g
very Iarge el core o ihaGHLG, RrBLeH afd PRECabSrEEER RE the eRds. 2haths:
‘el ectro®c devbukes| faanyretceivingt thieorelongated stop rods are not in
alignment, thereby preventing at least one of the stop rods
from passing through all of the tubes to hold the tubes in
the rack or stacked array. This invention is directed to
solving this problem and thereby enhancing or promoting
10 programs for the recycling of storage tubes for electronic

devices, as described above.

Summary of the Invention

An object, therefore, of the invention is to

provide a new and improved packaging system for storing and

5 handling electrical connectors, or the like, particularly
a system employing a plurality of elongated connector-
containing tubes. _

As disclosed herein, each tube has an aperture
therethrough near each opposite end thereof. The apertures

20 are spaced longitudinally of the respective tubes so that
a pair of assembly stop rods can be passed through the
aligned apertures of a plurality of generally parallel
juxtaposed tubes. The rods hold the tubes in a generally
stacked array or "rack" of tubes for use throughout a

25 variety of manufacturing processes or machines, as well as
for shipping loaded tubes to a customer. _

In order to enhance recycling of the connector-
containing tubes, the invention contemplates that at least
one aperture in each tube be enlarged relative to the

30 cross-dimensions of the assembly rods for accommodating any
variances in the spacing between the apertures of any given
tubes. 1In the exemplary embodiment of the invention, the
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-i2- every one-thousand el ectroni c dewidees, forty sttTHﬁeSHEﬁeﬁA IBgEN.sed.
tQ

Aplurality of the tubes normally are stored in a bulk cont REPEAC
box which is transferred, along with the rel ated paper kT Del ween

separate manufacturi nég
enlarged apertures are formed as elongated slots extending

longitudinally of the tubes.

Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying

drawings.

itn
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- . . 93-131 EP
processes or to the custoner. Her et of ore, one packagli ng system has
utilized a pair of elongated stop rods fay,. holding the electronic devices
in-their respective tubes, and to hold a plurality of the tubes for

conj oi nt manual nanipulation - More pafflcularly, each fﬁ@% R
. Wwith an aperture therethrough near each opposite end tht E%ﬂpgé rack-.
- of tubes are tio heyDghwingss in a g neraﬁ | lel

j uxt aposi i on, the Stop 4QdSeahal F8356# h {4 iAL0h GRIEAPraPBE] EG8a0T

all of the tubes |n the rack to c ose- 0 e tubes an
allow for markRIPe MeYRl Are fet forthmith PPE&RC“&?nﬂ:Nbé§ Fh?ei‘EBﬁﬁ@Ct ed

by the rods. ed claimHeret'm‘iéJrfnvétfatﬂénI hewéenbrw&rﬂ%wsnie«eﬂaaa
Eggﬁl Sf g-cgr gre e?sﬁae Y%r&fé\ggl e:?%e t%ﬁ/ay b %es%euhdgggtgsa ﬁ re gggnggve
to the following description taken in conjunction with the
accompanying drawings, in. which like reference numerals
identify like elements in the figures and in which:
FIGURE 1 is a vertical section through a rack of
10 recycled tubes and a pair of assembly rods, as might be
encountered with the prior art;
FIGURE 2 is a view similar to that of Figure 1,
but employing the concepts of the invention;
FIGURE 3 is a side elevational view of a rack of
15 tubes showing the tubes loaded with electrical connectors;

and

FIGURE 4 is a perspective view of a single tube
according to the invention.

iThis Sheet Has Been Repl

MO i




t ubes have been considered as di sposable itens. However, wit B°3-131 EP

ever -increasi ng manufacturing vol une, ang_W th ever- incLeasing

envi ronnental considerations, it has becone expedi ent §JHIS SHEEPH B.
such storage tubes. These recycllng programs have enco ntereﬂtpldgg ens W

e.'extrg

FREELRER

t he packagi ng system uses stop rods or plns at the end
ve nth
ShigET Aha

tubes, as desqethel A cka' ;)_
n
e @Flﬁ%ims F SEeREe

t ubes - are manuf act ured ﬁ
apertures at the ends of T

en

ext end) ofteﬁ1ﬁmm%tfﬁanﬁxgurenanubapaakaggnbosysheunmshshowanaéaordunggtbot

The tubes are il rgtispedater r%6¥C|b%3rgﬁ “%ﬁﬁ”tﬁ%h&f&nfyséfgatkfcal
addi tion, sone tubes may be slbjected to fering extrene eratures
5 connectors by the use of a plurality of elongated

connector-containing tubes 10a-10d. Each tube has

apertures therethrough near each opposite end thereof. As

shown in Figure 1, apertures 12 are provided at one end of

each tube and apertures 14 are provided at the opposite end

10 of each tube. When the tubes are originally manufactureq,

such as being extruded of plastic material, the spacing

between apertures 12 and 14 of the respective tubes can be

maintained fairly constant. Therefore, a "“rack" of the

tubes can be created by using a pair of assembly rods 16

a5 passed through the aligned apertures 12 at one ends of the

tubes and the aligned apertures 14 at the opposite ends of

the tubes to hold the tubes in a generally parallel
juxtaposition as shown in Figure 1.

Assembling a rack of tubes from an original

20 manufacturing lot thereof, by using assembly rods 16, is

easy to effect because of the constant spacing between

apertures 12 and 14 in the original manufactured lot of
tubes. However, as explained in the "Background", above,
if a recycling program is desired for reusing the tubes,
25 the tubes will be returned for loading in a random batch
which will include tubes from different manufacturing lots.
Due to manufacturing tolerances, the spacing between
apertures 12 and 14 of tubes from one lot may vary from the

spacing of the apertures of any other given 1lot. In

30 addition, the returned or recycled tubes may have
encountered differing extreme temperatures during  their
prior use, and the tubes may have become elongated.or
shrunk in length, thereby again varying the spacing between
the apertures of the tubes.

\\
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certain manufacturing processes or storage conditions,

causi ng the tubes to elongate or shrink dsu.length. The end result is that

any given

fon

"rack" of tubes are randonly gathered and t
ends of the tubes for receiving the el ongated stop r op§H SHERTt HAS BEEN

REPLACED

This condition described immediate
shown in the prior art of Figure 1 wherein it can be seen
that the left-hand assembly rod 16 has been inserted
through aligned apertures 12 in all of tubes 10a-10d.
However, it can be seen that the right-hand assembly rod 16
has passed through aligned apertures 14 in tubes 10a and
10b, but apertures 14 in tube 10c are not in the same
alignment. In other words, tube 10c has shrunk relative to
tubes 10a and 10b. The converse could' be true as
represented by tube 10d which is shown as having been
elongated relative to tubes 10a and 10b. Consequently, the
right-hand assembly rod 16 cannot be inserted through
apertures 14 of all of the tubes. This prevehts the tubes
from being reused and obviates any attempts to install a
desirable recycling program or packaging system.

Figure 2 shows a packaging systen, generally
designated 18, embodying the concepts of the invention.
Again, a plurality of elongated connector-containing tubes
20a-20d are shown in a stacked array of generally parallel-
juxtaposed tubes, to define a "rack" of tubes held in
juxtaposition by a pair of the assembly rods 16. Each tube
20a-20d has apertures 12 at one end thereof for receiving
one of the assembly rods 16. These apertures may be just
slightly larger than the cross-dimensions of the assembly
rod. If the tubes are fabricated of thin plastic material,
one end of each assembly rod may be provided with a small
head 22 which can pass through all of apertures 12 by a
snap-action but prevent the rod from backing out of the
apertures accidentally. An angled manually-graspable
handle 24 is provided at the opposite end of each rod 16.

The right-hand areas of Figure 2 show that tubes
20a-20d are not of equal length, similar to the situation
shown by the prior art in Figure 1. In other words, tubes
20a-20d depict a common situation which  might be
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b _ 93-131 EP
alignnment, thereby preventing at | east one of the stop rods from passing

through all of the tubes to hold the tubgs-in the racl _ :
This invention is directed to solving this problen1aniTHﬁbSHEETéMBdﬁE or
pronoting prograns for the recycling of storage tubes|for eRERIACEDIic
devi ces, as described above. Sunmary of ‘the Inventi ' - AT object
therefore, of Qﬂﬁ??ﬁﬁ%ﬁ?@oﬁ"bgntoa§$emPEbnq neeused | kpbesed paekaging a
system }‘ or | st Qféd}@ktznmb heweli-a. e'*ﬁf‘}é‘*‘f@'{ ﬁpf@a%cl 122 %tegg.r g%ﬁ%et?gfright-
articularly S em enpl oyi ng a_pl,ural.i of el onga -
gontaining tu asseggiyA§°gi§éI3§eE & 7 hagbeemLreglyningertede

therethrough|hhﬁoughﬁ¢bgpsthbkedndﬁﬁay%ﬁf.tﬁhesapemth6$s afforded by
5 the concepts of the invention.

More particularly, the invention contemplates the
provision of apertures 26 in at least one end of each tube,’
the apertures being enlarged relative to the cross-
dimensions of assembly rods 16. By enlarging apertures 26,

10 accommodations are made for any variances in the spacing
between apertures 12 and 26 of any given tubes.

Referring to Figure 4 in conjunction with Figure
2, it can be seen that apertures 26 actually are formed by
elongated slots which extend longitudinally of the tubes.

5 In other words, the transverse dimensions of slots 26 are
similar to the sizes of apertures 12 at the opposite ends
of the tubes, but the slots are elongated in the
longitudinal direction of the tubes to accommodate
variances in the spacing of the apertures caused by

20 different manufacturing tolerances of the tube lengths as

' well as elongation or shrinking of the tubes during use.
- Figure 3 simply shows a "rack" of tubes 20a-20d4
to illustrate that electrical connectors 30 are loaded into
the tubes between their ends. Assembly rods 16 perform a

25 dual function of acting as stop rods to hold the connectors
in the tubes between the rods at the opposite ends of the
tubes.

. It should be understood that the use of the term
"connectors" herein and in the claims hereof is not to be

30 construed as limiting in any way. The term "connectors" is
used to include all kinds of electrical or electronic
devices, such as integrated circuits or the 1like, which
commonly are stored, handled and transferred_in elongated
tubes such as tubes 10a-10d and 20a-20d as described

—
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are spaced longitudinally of the respective tubes so that a p23rldt EP
assenbly stop rods can be passed through the aligned ape -

plurality of generally parallel juxtapo$@T tubes. The ro FS)BUEEBHAngm,
in a generally stacked array or "rack"™ of tubes for use hrougﬁﬁﬂh_ﬂcw
vari ety of manufacturing processes or- machines, as well as tor Shipptfg-

Loncet b RSt M raaattton, adEhARTehE SPAGINGe BSE. bASAOFobE®
aperture in e%d’rPQ%bgoﬂé'léﬁ aPfec®Qatafd vdn othee idlnatratedsi"nackst ofie
assenbl y rods tubesscchimadeaalgpRartiaei, agnas th'i!ﬁ)é’%x%ﬁ?&%l? ?ﬁ%&?ﬁggﬁ?iﬁon
?ﬁgrt ures of T*hiad 'd\é%r}étuebcf%:n Itrfxtat g%a%)i% sI %E’l Sang)r more than four tubes '
5 normally are assembled - in a generally parallel
juxtaposition or rack of tubes.

It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present

10 examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given

herein.

o™ |
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-4- s are formed as el ongated slots exten
| ongi t udi mﬁ m BIWHE Q{]@I obj ects, features and

advant ages of t n wll be apparent fromt he foll OWI ng detail ed
description taken in connection with t.he acconpanyi ng e S TET HAS BEEN
' CLAIMS REPLACED

[

1. 1In a packaging system (18) for storing and
handling electrical connectors (30), including a plurality
of elongated connector-containing tubes (20a-20d), each
tube having an aperture (12, 26) therethrough near each
opposite end thereof, the apertures being spaced
longitudinally of the respective tubes so that a pair of
assembly rods (16) can be passed through aligned apertures
(12, 26) of a plurality of generally parallel juxtaposed
10 tubes to hold the tubes in a generally stacked array,

wherein the improvement comprises at least one aperture

(26) in each tube (20a-20d) being enlarged relative to the

rod (16) passing therethrough for accommodating any

variances in the spacing between the apertures in any
15 particular tubes. '

jon

2. In a packaging system as set forth in claim
1, wherein said at least one aperture in each tube (20a-
20d) comprises an elongated slot (26) extending
longitudinally of the tube.

iThis Sheet Has Been Replacec:
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-5- Brief Description of the Drawings. . . The featurds bt tBf s
i nvention which are believed to be novel_are set forth with particularity

in the append- ed claims. The inventi 6'r11,1"t oget her wi t hdt-s—0bj-ect-s—and- he
advant ages thereof, may be best understood by referenceTHIS SHEET HAS BEEN

REPLACED
ABSTRACT _
PACKAGING SYSTEM INCORPORATING STORAGE TUBES FOR ELECTRICAL
CONNECTORS ' .

A packaging system (18) is disclosed for storing and
handling electrical connectors (30) and the 1like. The
system employs a plurality of elongated connector-
containing tubes (20a-20d). Each tube has an aperture (12,
26) therethrough near each opposite end thereof. The
apertures are spaced longitudinally of the respective tubes
10 so that a pair of assembly rods (16) can be passéd through
the aligned apertures of a plurality of generally parallel
juxtaposed tubes. The assembly rods hold the tubes in a
generally stacked array and also act as stop rods to close-
off the ends of the tubes. At least one aperture (26) in

15 each tube (20a-20d4) is enlargéd relative to the rod passing
therethrough for accommodating any variances in the spacing
' between the apertures in any particular tubes.

ln

\
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to the f-ol | ow ng description taken_ in conjunction with
drawi ngs, in which |ike reference fumer al s idéntify i

figures and in which: FIGURE 1 is a vertical
rack of recycled tubes and a pair of assenbly rods, as m ght be encountered
with the prior art; FI GURE 2 is (3-@i)ew S|mlar to that _of Figure
1, but enploying the concepts of the invention; FI QU
side el evational view of a rack of tubes show ng the tubes |oaded wt 53
el ectrical conpe ; and FIGURE 4 is a per ive view old a
si ngl e tube accord . i_n0 '
rom. S A - a—— -~
» | 14
12<{]
= e
— e e o
12 <| 149

x i T r—7 =rllllllfi

e e e e e 2 %

I0¢ 14

PIIIIII/TIé

A A a— o 2

12 14
S — " —— . y .
FIG.] (PrIOR ART)

24

= '®

26
: v st A S e s —

e e 26
A S A—_—— —— — . S—
S ey S S — L —— — |

26
y e e sy s o |
i e o o 2o —1
oy

<y

This Sheet Has Been Replacec




o R O

- 6- Detail ed Description of the Preferred Enbodi ne

to the drawings in greater detail, and first to Figur
systemis shown according to the prior art, for s
el ectrical connectors by the use of a plurality of el
connector-containing tubes 10a-10d.

{
t her et hrough negk each opposite e?:filrtaﬂareof.
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are originally manufactured, such as being extruded -of g h B SEEET
t he spaci ng between apertures 12 and 14 of ‘the respeCtinéﬁﬁt gan' b

mai ntained fairly constant. Therefore,“h™"rack" of theltJbes can be .
created by using a pair of assenbly rods 16 passed througk t 23 AUG §99&
apertures 12 at one ends of the tubes and the aligned agerjftures 14 at t}

qv([‘ £

shown irn Figur® 1, apertures 12 are provided at one end of each tube HE
apettures 14 are provided at the opposite end of each tube.

When t he tubes

3
ko

opposite ends of the tubes to hold téfﬁéifiﬁé@@%@ gener gl I'y~parart el
j uxtaposition as shown in Figure 1. nbling fa rack of tubes

froman original manufacturing lot thereof, by using assenbly rods 16, is

R

easy to effect because of tpackadIhe"cysiaH TNcoRpozTRREertures 12 and 14
in the original manuf a@mm&;goﬁum&stm ELEOYRICAL, QONNERITORSd in the

"Background",

above,

ield of the Inventio .
This invention generally relates to the art of

electrical connectors and, particularly, to a packaging
system for storing and handling electrical connectors, or

the like, by employing connector-containing storage tubes.

Background of the Invention _ _
During the manufacture of electrical connectors,

integrated circuits and other electrical or electronic
devices, the devices are stored in and transferred to and

from various types of equipment for carrying out different

manufacturing or assembling steps. For instance, the
devices may be assembléd, tested, ihspected, and the like,
during which the devices are stored, protected and handled
in protective storage tubes between various manufacturing
processes or machines. Most such tubes are fabricated of
extruded plastic material, but the tubes may be made of
metal or other appropriate material. A "rack"” of the tubes
may be loaded into a "magazine" of an assembly machine,
with the devices being dispensed seriatim from each
individual tube, whereafter the tube is discarded for
dispensing devices from the successive tube in the rack.

As an example, only, such storage tubes may hold .

as many as twenty-five "or more electrical devices for
handling during manufacture. When processing is complete,
the devices also may be shipped to customers in the tubes.

A very large electronic manufacturer may process thousands

and thousands of electronic devices in any given lot. For



if arecyéling*programis desired for reusing the tubes,
retur netl for loading in a random batch which will includ
di fferent manufacturing lots. Due to manufacturing tol
spacing between apertures 12 and 14 of tubes from one

the spacing of the apertures of any othsy..given |ot. | Ny add1
returned or recycled tubes nmay have encountered differingjek
tenperatures during their prior use, and the tubes may haye becone
el ongated or shrunk in length, thereby again varying the ween
t he apert ur esewéryhenédbhsusand electronic devices, forty storage tubes

are used. A plurality of the tubes normally are stored in
a bulk container or tote box which is transferred, along
with the related paperwork; between separate manufacturing
processes or to the customer. '
Heretofore, one ﬁackaging system has utilized a
pair of elongated stop rods for holding the electronic
‘devices in their respective tubes, and to hold a plurality
of the tubes for conjoint manual manipulation. More
particularly, each tube is provided with an aperture
therethrough near each opposite end thereof. When a "rack"
6_f‘ tubes are assembled with a plurality of tubes in a
- generally parallel juxtéposition, the stop rods are
" inserted through the aligned apertures of all of the tubes
in the rack to close-off the ends of the tubes and to allow
for manual handling of an entire 1rack of tubes

AgE 96

on, the

interconnected by the rods.

Heretofore, after the electronic devices have
been completely processed or finally used by a customer,
the storage tubes have been discarded. In other words, the
tubes have been considered as disposable items. However,
with ever-increasing manufacturing'volume, and with ever-
increasing environmental considerations, it has become
expedient to reuse or recycle such storage tubes. These
recycllng programs have encountered problems when the
packaging system uses stop rods or - plns at the ends of a
plurality of tubes, as described above.

' _ More particularly, the storage tubes are
manufactured (i.e. extruded) in lots. The §pacing between
the apertures at the ends of the tubes (i.e. through which
the stop rods extend) often vary from one manufacturing lot
to another manufacturing lot. The tubes are not returned
for recycling in any sorted lot system. In addition, some
tubes may be subjected to differing extreme temperatures



-7- ! ? This condition described i mediately a
prior art of Fi gure 1 wherein it can be seen that the |
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‘rod .16 has been inserted through.aligned apertures 12 ijn.jgrr—of Luoes

10a- 10d. However, it can be seen that the right-hand as enbétysé g gds

passed t hr ough aI i gned apertures 14 i ~3ubes 10a and | op, g res 1
sl_tubhe 10c—has

in tube 10c are not in the sane alignnent. In other wor
shrunk relative to '

during certain manufacturing processes or storage
conditions, causing the tubes to elongate or shrink in
length. The end result is that any given "rack" of tubes
are randomly gathered and the apertures at the ends of the
tubes for receiving the elongated stop rods.are not in

~alignment, thereby preventing at least one of the stop rods

from passing through all of the tubes to hold the tubes in
the rack or stacked array. This invention is directed to
solving this problem and thereby enhancing or promoting
programs for the recycling of storage tubes for electronic
devices, as described above.

. Summary of the Invention

An objeéct, therefore, of the ‘invention is to
provide a new and improved packaging system for storing and
handling electrical connectors, or the like, particularly
a system employing a plurality of elongated connector-
containing tubes.

As disclosed herein, each tube has an aperture
therethrough near each opposite end thereof. The apertures
are spaced longitudinally of the respective tubes so that
a pair of assembly stop rods can be passed through the
aligned apertures of a plurality of generally parallel
juxtaposed tubes. The rods hold the tubes in a generally
stacked array or "rack" of tubes for use throughout a
variety of manufacturing processes or machines, as well as
for shipping loaded tubes to a customer.

' In order to enhance recycling of the connector-
containing tubes, the invention contemplates that at least
one aperture in each tube be enlarged relative to the
cross-dimensions of the assembly rods for accommodating any
variances in the spaciﬁg between the apertures of any given
tubes. In the exemplary embodiment of the invention, the



tubes 10a d&nd |ob. The converse could be true as rEp

dViLgNd d
16d which is shown as having been elongated relative to uaeu%ﬁa@g 10p.
Consequently, the right-hand assenbly rod 16 cannot be i.hsgrt gh

apertures 14 of all of the tubes. This pgevents the tube$ {rom bejing efl
and obviates any attenpts to install a desirable recyclifg program or
packagi ng system Figure 2 shows a packaging s _ '
desi gnat ed 18, enbodying the concepts of the invention._ Again, a plutality
of el ongat ed enkargedr apextainesane,formegh a5 @ lang ots %’Eﬁ%‘i{éﬂ"q

array of geneigh%xt%r-q;ajlqu_jwt@@%éy.bes, to define a "rack" of tubes
hel d i n juxtaposrtion lby a pair, of E_-he ) nb){g/ roda 16 VEﬁgQ Lgbfﬂ)qZOQﬁgOd
has apertures 12 at one heX h@Pd8FtRor ?‘?}é‘f $hg2Bfle APVINEAIEE,e rods
16. These apeihveatidwy Weljlushe Skpparient! afgen tihen fod lowing ddetasieds
C_)f the assenbld\éscription taken in connection with the accompanying

drawings.



rod. If fhe tUbes are fabricated of thin pl astic materi al
assenbly rod may be provided with a small head 22 whi ch ¢fE#h
all of apertures 12 by a snap-action but prevent the rod.
of—-the apertures accidentally: An angled manually-gfagp

i $ provided at the opposite end of each-=bPod 16. gf$ﬁﬁﬂf%ﬁ§nd

areas of Figure 2 show that tubes 20a-20d are not of equql Llength. sinlb
to the situation shown by the prior art in Figure 1. In ¢ther words, tubes

20a-20d depicp g gorpmon i e O W S i De
The features of this invention which are believed

to be novel are set forth with particularity in the append-

ed claims. The invention, together with its objects and

the advantages thereof, may be best understood by reference

to the following description taken in conjunction with the

accompanying drawings, in which like reference numerals
-identify like elements in the figures and in which:

FIGURE 1 is a vertical section through a rack of
recycled tubes and a pair of assembly rods, as might be
encountered with the prior art;

FIGURE 2 is a view similar to that of Figure 1,
but employing the concepts of the inventioﬁ;

FIGURE 3 is a side elevational view of a rack of
tubes showing the tubes loaded with electrical connectors;
and ' '

~ FIGURE 4 is a perspective view of a single tube
according to the invention.



- 8- Ten%ounféred when assenbling reused tubes, i.e.
program However, it can be seen that the right- hand ass¢
Fi gure 2 has been freely inserted through the stacked array

]
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of tubes. Thi

i §afforded by the concepts of the invention. Moif e | pe? BiAUE W96y,
the invention contenplates the provision of apertures 26 {nfat |east one
end of each tube, the apertures being enlarged relative t¢p the Cross-

di mensi ons of assenbly rods 16. -By enlarging apertures 26

accommodat i ons

are nmade for goy.yskizd _'- di LG e e bodiment

Referring to the drawings in greater détail, and
first to Figure 1, a'packaging system is shown according to
the prior art, for storing and handling electrical
connectors by the use of a plurality of elongated
connector-containing tubes 10a-10d4d. Each tube has
apertures therethrough near each opposite end thereof. As
shown in Figure 1, apertures 12 are provided at one end of
each tube and apertures 14 are provided at the opposite end
of each tube. When the tubes are originally manufactured,
such as being extruded of plastic material, the épacing
between apertures 12 and 14 of the respective tubes can be
maintained fairly constént. Therefore, a "rack" of the
tubes can be created by using a pair of assembly rods 16
passed through the aligned apertures 12 at one ends of the
tubes and the aligned apertures 14 at the opposite ends of
the tubes to hold the tubes in a generally parallel
juxtaposition as shown in Figure 1.

Assembling a rack of tubes from an original
manufacturing lot thereof, by using assembly rods 16, is
easy to effect because of the constant spacing between
apertures 12 and 14 in the original manufactured lot of
tubes. However, as explained in the "Background", above,
if a recycling program is desired for reusing the tubes,
the tubes will be returned for loading in a random batch
which will include tubes from different manufacturing lots.
Dbue to manufacturing tolerances, the spacing between
apertures 12 and 14 of tubes from one lot may vary from the
spacing of the apertures of any other given lot. In
addition, the returned or recycled tubes may have
encountered differing extreme temperatures during their
prior use, and the tubes may have become elongated or
shrunk in length, thereby again varying the spacing between
the apertures of the tubes.



bet ween ‘apertiures 12 and 26 of any given tubes. REPLACEMENT SHEET

Firgur€ 4 in conjunction with Figure 2, it can be seen that rtures 26

actually are fornmed by elongated slots which extend | ongi qudi I he
tubes. In other words, the transverse di nensions of slots|2 gé@{%ﬁd& Eo

t'hé sizes of apertures 12 at the opposit&=ends of the tubds,
are elongated in the longitudinal direction of the tubes tfo accommbdat e
variances in the spacing of the apertures caused by different—mamofactortng
Lol crances of the Tube gt he BTy HesLofah Fhngla ALLIY, Boble 08
to illustrateshbwh diredthe gatiopnaett ofsSFiGuaeell wheaweimtit tden thdbeseen
e " R ASSCTRLE Hata, MpRBhbi g Y | MR BAGH' fidbibeds
opposite endstbrongh aligned apertures 12 in all of tubes 10a-10d4.
However, it can be seen that the right-hand assembly rod 16
has passed through aligned apertures 14 in tubes 10a and
10b, but apertures 14 in tube 10c are not in the same .
alignment. In other words, tube 10c has shrunk relative to
tubes 10a and 10b. The converse could be true as
represented by tube 10d which is shown as having been
elongated relative to tubes 10a and 10b. Consequently, the
right-hand assembly' rod 16 cannot be inserted through
apertures 14 of all of the tubes. This prevents the tubes
from being reused and obviates any attempts to install a
desirable recycling program or packaging system.
Figure 2 shows a packaging system, generally
designated 18, embodying the concepts of the invention.
Again, a plurality of elongated connector-containing tubes
20a-20d are shown ih a stacked array of generally parallel:
juxtaposed tubes, to define a "rack" of tubes held in
juxtaposition by a pair of the assembly rods 16. Each tube
20a-20d  has apertures 12 at one end thereof for receiving.
one of the assembly rods 16. These apertures may be just
slightly larger than the cross-dimensions of the assembly
rod. If the tubes are fabricated of thin plastic material,
one end of each assembly rod may be provided with a small
head 22 which can pass through all of apertures 12 by a
snap-action but prevent the rod from backing out of the
apertures accidentally. - An angled manually-graspable
handle 24 is provided at the opposite end of each rod 16.
The right-hand areas of Figure 2 show that tubes
20a-20d are not of equal length, similar to the situation
shown by the prior art in Figure 1. In other words, tubes
20a-204 depict a common situation which might be



tubes. * -5 It should be understood that the use of REPLAQEMEEHTSHEET

"¢onnectors" herein and in the clains hereof is not to bejcqnstrued as
limiting in any way. The term "connectors" is used to incliude 23 AUG AR of
etectrical or electronic devices, such as integrated circditls or the IiKke,
whi ch commonly are stored, handl ed and t#ansferred in eIo gatedTupnes such
as tubes 10a-10d and 20a- 20d as descri bed

encountered when assembling reused tubes, i.e. in a
recycling program. However, it can be seen that the right-
hand assembly rod 16 in Figure 2 has been freely inserted
through the stacked array of tubes. This is afforded by
the concepts of the invention.

More particularly, the 1nventlon contemplates the
provision of apertures 26 in at least one end of each tube,
the apertures being enlarged relative to the cross-
dimensions of assembly rods 16. By enlarging apertures 26,
accommodations are made for any variances in the spacing
between apertures 12 and 26 of any given tubes.

Referring to Figure 4 in conjunction with Figure
2, it can be seen that apertures 26 actually are formed by
elongated slots which extend longitudinally of the tubes.
In other words, the transverse dimensions of slots 26 are
similar to the sizes of apertures 12 at the opposite ends
of the tubes, but the slots are elongated in the
longitudinal direction of the tubes to accommodate
variances in the spacing of the apertures caused by
different manufacturing tolerances of the tube lengths as
well as elongation or shrinking of the tubes during'use.

Figure 3 simply shows a "rack" of tubes 20a-204
to illustrate that electrical connectors 30 are loaded into .
the tubes between their ends. Assembly rods 16 perform a
dual function of acting as stop rods to hold the connectors
in the tubes between the rods at the opposite ends of the
tubes. _

It should be understood that the use of the term
“connectors" herein and in the claims hereof is not to be
construed as limiting in any way. The term “conneéectors" is
used to include all kinds of electrical or electronic
devices, such as integrated circuits or the 1like, which’
commonly are stored, handled and transferred in elongated
tubes such .as tubes 10a-104 and 20a-20d as described



-9- . hereirt. In addition, although the drawings show only four tubes
10a- 10d or 20a-20d in the illustrated "rack" of tubes, in actual practice,
t he tubes are much | onger than that depicted in the drawi ngs and nany nore
than four tubes normally are  assenbl ed in a generally par al | el

j uxtaposition or rack of tubes. _o_ !t Wil be understood that the

I nvention may be enbodied in other speci%ic forms wi thout departing from
the spirit or central characteristics thereof. The present exanpl es and
enbodi nents, therefore, are to be considered in all respects as

iIlustrative pieiyw} restaddaitien,adlthough the drawings show only four

tubes 10a-10d or 20a-204a in the illustrated "“rack" of

tubes, in actual practice, the tubes are much longer than

that depicted in the drawings and many more than four tubes

'~ normally are assembled in a generally parallel
juxtaposition or rack of tubes.

It will be understood that the invention may be
embodied in other sbecific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein.
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_ 1. In a packaging system (18) for ‘storing and
handling electrical connectors (30), including a plurality
of elongated connector-containing ‘tubes (20a-20d), each
tube having an aperture (12, 26) therethrough near each
opposite end thereof, the apertures being spaced
longitudinally of the respective tubes so that a pair of
assembly rods (16) can be passed through aligned apertures
(12, 26) of a plurality of'generally parallel juxtaposed
tubes to hold the tubes in a generally stacked array,
wherein the improvement comprises at least one aperture
_(26) in each tube (20a-20d) being enlarged relative to the

‘rod (16) passing thefethrodgh. for accommodating any
variances in the spacing between the apertures in any
particular tubes. .

2. In a packaging system as set forth in claim
1, wherein said at least one aperture in each tube (20a-
204d) comprises an elongated slot ~ (26) extending
longitudinally of the tube. '




1. In a packaglng system (18) for storlng -and handl i ng el REP] MARNT W BRT
connectors (30), i ncYudlng a plurality of elohgated connectlo -b€#%§¥%¥§%§%%h[
tubes (20a-20d), each tube having an aperture (12, 26) th re
eath opposite end thereof, the apertures being space

of the respective tubes so that a pair @ assenbly rods (1 )1
t hrough aligned apertures (12, 26) of a plurality of generally parallel

j uxt aposed tubes to hold the tubes in a generally stacked &rtey—wherei-n

t he |nproveneQﬁ o &lses at |east one aperture (26) in each tube (20a-20d)
being enlarget Terative to the rod (16) paSS|ng therethrough for
accommodat i ngEaAGks STEMNINGORE GHSTORAGE

particul ar tUé@ﬁNECTORs

A packaging system (18) is disclosed for storing and
handling electrical connectors (30) and the 1like. The
system employs a plurality of elongated ‘connector-
containing tubes (20a-20d). Each tube has an aperture (12,
26) therethrough near each opposite end thereof. The
apertures are spaced longitudinally of the respective tubes
so that a pair of assembly rods (16) can be passed through
the aligned apertures of a plurality of generally parallel
juxtaposed tubes. The assembly rods hold the tubes in a
generally stacked array and also act as stop rods to close-
off the ends of the tubes. At least one aperture (26) in
each tube (20a-20d) is enlarged relative to the rod passing
therethrough for accommodating any variances in the spacing
between the apertures in any particular tubes.

Fig. 2




2. In-a packag| ng systemas set forth.in .MPMEWM‘JLI d at | east one
aperture in each tube (20a- 20d) conprisds [an el ongat eqd (sl ot (26)
extending longitudinally of the tube. 23 AUG 1996 .
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