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(57) Plateau rnigide et démontable pour le transport et le
stockage de connecteurs de fiches. Le plateau comporte
un ou plusieurs reseaux de perforations de diametre
uniforme ou varie, lesquelles sont pratiquées dans la
surface superieure et configurées pour recevolr les
connecteurs a fiches. Les connecteurs a fiches sont
encastrés sous la surface supérieure du plateau de
transport lorsque nichees dans les perforations. Un film
adhesit flexible est déposé€ par-dessus la surface
superieure du plateau de transport pour retenir les
connecteurs a 1'intérieur du plateau durant le transport.

Apres enlevement du film adhesit, les connecteurs
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(57) Disclosed 1s a rigid removable carrier tray for
transporting and storing pin sockets. The tray includes
one or more arrays of holes of consistent or varying
diameter disposed i1n an upper surface and formed to
receive pin sockets. Pin sockets are recessed below the
upper surface of the carrier tray when placed 1n the holes.
A flexible adhesive film 1s disposed over the upper
surface of the carrier tray to prevent the pin sockets from
falling out of the carner tray during transport. The pin
sockets are installed by removing the adhesive film and
press fitting the leads of an integrated circuit ("IC") chip
into the pin sockets in the holes. The holes 1n the array
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peuvent ¢€tre mis en place par enfoncement des
conducteurs d’une puce de circuit intégrée dans les
connecteurs nicheés dans les perforations. Les
perforations peuvent €tre configurées en fonction d une
puce quelconque, ou groupees de maniere a former un
motif génerique pouvant accommoder une des puces
diverses. Le plateau de transport comporte €galement des
entretoises avec guides et raimnures d’alignement destines
a faciliter I’empilement et le stockage. Plus précisément,
les entretoises comportent des guides qui sont en
interface avec les ramnures d’alignement afin de
maintenir le bon alignement des plateaux empiles, tandis
que les entretoises assurent le maintien de I’espacement
vertical entre les plateaux.
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may be arranged in a customized pattern mn order to
accommodate a particular IC chip, or may be arranged 1n
a generic pattern to accept a vaniety of IC chips. The
carrier tray also includes standoffs with alignment guides
and troughs that facilitate stacking and storage. More
particularly, the standoffs include alignment guides that
are interfaced with the troughs to maintain alignment of
one tray with respect to another while the standoifs
provide mterspacing between vertically stacked trays.
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RIGID REMOVABLE CARRIER TRAYS
ABSTRACT

Disclosed is a rigid removable carrier tray for
transporting and storing pin sockets. The tray includes one
Or more arrays of holes of consistent or varying diameter
disposed in an upper surface and formed to receive pin
sockets. Pin sockets are recessed below the upper surface
of the carrier tray when placed in the holes. A flexible
adhesive film is disposed over the upper surface of the
carrier tray to prevent the pin sockets from falling out of
the carrier tray during transport. The piln sockets are
installed by removing the adhesive film and press fitting the
leads of an integrated circuit ("IC") chip into the pin
sockets 1n the holes. The holes in the array may be arranged
in a customized pattern in order to accommodate a particular
IC chip, or may be arranged in a generic pattern to accept
a variety of IC chips. The carrier tray also includes
standoffs with alignment guides and troughs that facilitate
stacking and storage. More particularly, the standoffs
include alignment guides that are interfaced with the troughs
to maintain alignment of one tray with respect to another

while the standoffs provide interspacing between vertically

stacked trays.
80482
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RIGID REMOVABLE CARRIER TRAYS

FIELD OF THE INVENTION
The present invention relates generally to electrical
connectors, and more particularly to reusable pin socket

carriers and methods for transporting, storing, installing

and handling pin sockets.

BACKGROUND OF THE INVENTION
Pin sockets are used for a variety of purposes 1in the

construction of electronic hardware. For example, pin
sockets are sometimes employed to provide connection between
leads on an integrated circuit ("IC") chip and a printed
circuit board. To do this, the pin sockets are soldered 1into
through-holes on the printed circuit board. The 1leads of the
IC chip are subsequently inserted into the appropriate

corresponding pin sockets. Alternatively, IC chip leads and
pin sockets may be preassembled before soldering into a PCB.

In order to decrease manufacturing costs, it is desirable to
reduce the effort required to insert the pin sockets and
integrated circuit ("IC") chip into the printed circuit
board.

It is known to use a flexible film to temporarily
interconnect a group of pin sockets for insertion 1into a
printed circuit board. The pin sockets are inserted into
holes in the film and transported in groups. This technique
is more efficient than handling pin sockets individually,

however, there remains a need for apparatus to transport,

store and otherwise facilitate handling of pin sockets.

SUMMARY OF THE INVENTION

In accordance with the present invention, a carrier tray

for transportation and storage of groups of pin sockets

having upper and lower sections of predetermined diameter

where the upper section diameter is greater than the lower
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section diameter, comprises: a rigid carrier body with upper
and lower surfaces, the carrier body having at least one
array of holes disposed through the upper surface, the holes
including upper and lower sections, the lower hole section

having a diameter that is less than the diameter of the pin
socket upper section; whereby groups of pin sockets may be

transported and stored by placing individual pin sockets in
the holes and stacked transport of sockets with IC chips

applied thereto is possible.
The rigid carrier tray of the present invention

advantageously provides a structure that holds a plurality
of pin sockets in a predetermined pattern for installation.
More particularly, the rigidity of the carrier tray
facilitates stacking and installation of groups of pin
sockets. The pin sockets are held in place during transport
by an adhesiva film that 1s placed over an upper surface of
the carrier tray and adheres thereto. Carrier trays that are
loaded with pin sockets can then be compactly stored by
stacking. Prior to 1installation, the adhesive film is
removed. An integrated circuit ("IC") chip is then placed
over a group of pin sockets in the tray, and the IC chip
leads are press fitted into the pin sockets. The IC chip and
pin sockets are then lifted out of the carrier tray and

installed on a printed circuit board.

BRIEF DESCRIPTION OF THE DRAWING
Other features and advantages of the invention will
become apparent 1in 1light of the following detailed
description of the drawing in which:
Fig. 1 1s a partially cutaway perspective view of a
group of pin sockets 1n a rigid removable carrier tray;

Fig. 2 1s a cross-sectional view of a section of the

rigid removable carrier tray of Fig. 1 taken along line 1-1;

Fig. 3 is a top view of the rigid removable carrier

tray;
Fig. 4 is side view of the rigid removable carrier tray;
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Fig. 5 1s an end view of the rigid removable carrier
tray;

Fig. 6 1s a perspective view of the frame;

Fig. 7 is a top view of the insulating body;

Fig. 8 1illustrates stacked rigid removable carrier
trays; and

Fig. 9 illustrates pin sockets being fitted to IC chip

leads{

DETAILED DESCRIPTION OF THE DRAWING

Figs. 1 and 2 illustrates a group of pin sockets 100
disposed in a rigid removable carrier 102. Each pin socket
includes a head 104, a sleeve 106 and a lead 108. The
carrier includes a plurality of holes 110 for receiving the
pin sockets 100. Once disposed in the holes, the pin sockets
are secured in place by an adhesive film 121.

Each pin socket 100 has a cylindrical cross section with
a varying outside diameter. More particularly, each pin
socket has at least an upper section 114 and a lower section
116, where the upper section has a greater diameter than the
lower section. The sleeve 106 is connected to both the lead
108 and the head 104, at opposing ends. The lead section is
substantially so0lid and has a smaller outside diameter than
the sleeve section. The'v sleeve section has a smaller
diameter than the head section, and both the sleeve and head
are substantially hollow, defihing an internal bore therein.

The holes 110 in the rigid removable carrier tray are
formed to receive the pin sockets. Each hole has a circular
cross—-section of varying diameter. More particularly, each
hole has at least an upper section 118 and a lower section
120, where the upper section has a greater diameter than the
lower section. The upper hole section 118 diameter is
greater than or egqual to the upper pin socket section 114
diameter. The lower hole section 120 diameter is greater
than or equal to the lower pin socket section 116 diameter,

and less than the upper pin socket section 114 diameter. The
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upper and lower hole sections are deeper than the upper pin
socket sections such that the pin sockets are recessed when
within the upper holes. Thus, the holes support pin sockets
that are placed therein, and the pin sockets are recessed

within the holes.

Referring to Figs. 1-3, the pin sockets are held in
place by an adhesive film 121, such as an adhesive mylar
tape. The film is flexible and includes a plurality of

adhesive sections 124. The adhesive sections are located

between adjacent arrays 135 of holes. Sections of the film
that are disposed directly over the arrays of holes do not

include adhesive. As such, the film adheres to the carrier

tray but not to the pin sockets.

Referring now to Figs. 3-7, the carrier tray includes
a frame and a plurality of electrically insulating bodies.
The electrically insulating bodies 125 are formed to receive
the pin sockets, and the frame 130 is formed to receive the

insulating bodies. The insulating bodies 125 have upper 126

and lower 128 planar surfaces with holes disposed

therethrough. The frame 130 has standoffs 132 disposed
thereon, and includes at least four support beams that are
interconnected at right angles to form a rectangular box.
The standoffs are disposed on the frame 130, and an alignment
guide 134 1is disposed on each standoff 132. An alignment
trough 136 1s disposed on the upper surface 126 of the body,
substantially in alignment with each alignment guide 134.
Both the frame and the insulating may be constructed of

polycarbonate or other material with appropriate
electrostatic properties. Further, the standoffs, frame and

bodies may be formed separately and Jjoined, or formed
simultaneously in a single 1njection mold.

The arrays 135 of holes 110 are formed 1in each
insulating body 125 to receive groups of pin sockets. Withiln
each array, the holes may be arranged in a generic ﬁattern
in order to accommodate a variety of patterns in which

integrated circuit ("IC") chip leads may be encountered
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during use, or arranged in a predetermined pattern designed

to accommodate a particular IC chip. As shown, the arrays

of holes include evenly spaced and aligned columns and rows
that accommodate a variety of patterns and are well suited
to use with pin grid arrays.

The frame 130 1is formed to receive and hold the
insulating bodies 125. More particularly, the frame includes
retaining edges 140 that form slots allowing insertion of the
insulating bodies from an open side 142. The insulating
bodies may be inserted singly or adhered together and
inserted in one motion. The open side of the frame includes
a block 144 with a press fit alignment feature for securing
the inserted insulating bodies in place.

Referring to Figs. 2-5 & 8, the carrier tray 1is
advantageously designed to be stacked with other such trays,
thereby providing compact storage of pin sockets. The
alignment guides 134 are disposed on the standoffs 132 in
vertical alignment with the alignment troughs 136. Hence,
carrier trays can be stacked by placing a second level tray
102b on a first level tray 102a such that the alignment
guides of the second level tray interface with the alignment
troughs of the first level tray. Additional trays can be
stacked on the second level tray in a similar fashion. The
arrays, alignment troughs and alignment guides are equally
spaced such that stacked carrier trays may be interleaved to
provide additional stability. Predetermined vertical spacing
between trays 1is provided by the standoffs to allow for
stacked transport of sockets with IC chips applied.

Referring to Fig. 3 and Fig. 9, installing pin sockets
on IC chip leads 138 1s facilitated because the carrier tray
is 1rigid and the pin sockets are pre-arranged for

installation. Prior to installation, the mylar film 121 is

-1lifted away from the carrier tray. The film may be provided

in separate sections or be perforated to facilitate removal

from above a single group of pin sockets without disturbing

other groups of pin sockets 1n the carrier. The IC is then
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placed over the array of pin sockets such that the IC leads
138 are aligned with the pin sockets 100, and the IC leads
are press fitted into the pin sockets. The internal bores

in the pin sockets provide such a press fit to the IC leads.
The IC and array of pin sockets fitted thereto are then

removed from the carrier tray, installed on the PCB and

soldered in place.
It should be understood that the invention 1is not

limited to the particular embodiment shown and described

herein and that various changes and modification may be made
without departing from the spirit and scope of this novel

concept as defined by the following claims.
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CLAIMS:

1. A carrying device for transportation and storage of groups of pin sockets
having upper and lower sections of predetermined diameter and a predetermined

length, where the upper section diameter is greater than the lower section

diameter, comprising:
a2 frame section with first and second members interconnected by at least

one support beam; and
a rigid body with upper and lower surfaces, said body disposed in said

frame section and having at least one array of holes disposed through said upper
surface, said holes including upper and lower sections, said hole lower section

having a diameter that is less than the pin socket upper section diameter, said
holes having a depth greater than the predetermined length of the pin sockets,
whereby groups of pin sockets may be transported and stored by placing

individual pin sockets in said holes, the upper section of each pin socket being

recessed below the upper surface of the rigid body during transport.

2. The carrying device of claim 1 including a plurality of standoffs disposed

on said lower surface of said body.

3. The carrying device of claim 2 including a plurality of alignment troughs

disposed through said upper surface of said body.

4. The carrying device of claim 3 including at least one alignment guide
disposed on each of said standoffs to interface with said alignment troughs to

facilitate alignment of said carrier trays when said carrier trays are stacked.

5. The carrying device of claim 1 wherein said frame includes a retaining

feature for securing said body within said frame.

et { M MM L4 € et e e R P LR
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6. The carrying device of claim 5 wherein said body is
formed from a first material and said frame 1s formed from

a second material.

7. The carrying device of claim 6 wherein said first
material is an electrical insulator.

8. The carrying device of claim 1 further including a

flexible film disposed above said upper surface.

9. The carrying device of c¢laim 8 wherein said film

includes at least one adhesive surface, said adhesive surface

disposed against said upper surface.

10. The carrying device of claim 9 wherein said film is a

Mylar tape.

11. A carrier for transportation and storage of groups of
pin sockets having upper and lower sections of predetermined
diameter, comprising:

a rigid carrier bodyv with upper and lower surfaces,
said carrier body having at least one array of holes disposed
in said upper surface, said holes including upper and lower
sections, said upper and lower hole sections having a greater
diameter than said upper and lower pin socket sections,
respectively;

at least one alignment trough disposed through said

upper surface of said carrier body; and
a plurality of standoffs disposed on said lower surface

of said carrier body, at 1least one of said standoffs

including an alignment guide to interface with said alignment

trough.

12. The carrier of claim 11 further including a flexible
film with at least one adhesive surface, said film disposed

adhered to said upper surface such that the pin sockets 1in
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9.

said holes are prevented from falling out of said holes, whereby groups of pin
sockets may be transported and stored by placing individual pin sockets in said

holes and securing the pin sockets in said holes with said film.

13. A method of handling a group of pin sockets in a predetermined formation
comprising the steps of:

placing the pin sockets in holes formed in a rigid carrier tray, the rigid
carrier tray comprising:

a frame section with first and second members interconnected by at least
one support beam; and

a rigid body with upper and lower surfaces, said body disposed in said
frame section and having at least one array of said holes disposed through said
upper surface, said holes including upper and lower sections, said hole lower
section having a diameter that is less than a pin socket upper section diameter,

said holes having a depth greater than a predetermined length of the pin sockets;

and

securing the pin sockets in place by placing a film over the pin sockets
INn said hoies.
14, The method of claim 13 including a further step of installing a group of pin

sockets by removing the film and press fitting integrated circuit chip leads into the

pin sockets in said holes.

RIDOUT & MAYBEE
Toronto, Canada
Patent Agents
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