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at Acceptance H2E 10X 11 2F 2Q 2R 3C2A 3C2C 3E27 (54) CIRCUIT BOARD
TERMINAL (71) We, E.I. DU  PONT  DE    The terminal structure including a
band of NEMOURS AND COMPANY, a corpora-  solder applied to the mounting
portion is tiop organized and existing under the laws of particularly
useful when the terminal is a cir- the State of Delaware, U.S.A. located at
Wil-  cuit board pin having a wire wrap tail at one 5  mington, State of
Delaware, United States of end and a pressure contact at the other end.  50
America, do hereby declare the invention for  The band of solder may be
reflowed after the which we pray that a patent may be granted  terminal is
inserted in a circuit board hole to us and the method by which it is to be
without contaminating the wire wrap tails or performed, to be particularly
described in  pressure contacts thus eliminating masking 10  and by the
following statement:-      and expensive cleaning of either the wire  55
The present invention relates to electrical wrap tail or contacts, which
would be terminals adapted for mounting in a hole in a  required if the
soldering had been effected by circuit board, for example, a plated hole in
a  a dip or wave soldering operation. circuit board, and subsequently
soldered to    However, the selective application of the 15 establish an
electrical connection between  solder band requires an additional manufac-
60 the terminal and conductive paths on the  turing operation after die
stamping of the circuit board connected with the plated hole  electrical
terminal and expensive and com- in the board. More particularly, the inven-
plex manufacturing equipment for carrying tion relates to an electrical
terminal including  out such operations. Additionally, opera- 20  a
quantity of solder applied to the terminal tions are required on such
terminals to  65 which may be flowed by heating to establish a  reduce the
force required to insert the solder permanent electrical connection between
the  striped contacts into plated holes in a circuit terminal and a plated
hole in a circuit board  board and to reduce the damage to the plated in
which the terminal is mounted.      hole caused by frictionally
interfitting the 25    Electrical terminals including a quantity of solder
striped contacts therein. Additionally,  70 discrete and continuous solder
wire are  the quantity of solder that can be adhered to described in USP
3,351,704 and USP  the mounting portion of such a terminal is 3,705,256,
respectively. A busbar having a  limited by the requirement that the solder
plurality of apertures is described in USP 3, striped contact must fit in a
standard size hole 30  744, 129. A circuit board pin is inserted in a  in a
circuit board.           75 hole in the solder preform in the aperture in
The present invention provides a terminal the busbar and the busbar and pin
are heated  for insertion in a hole in a circuit board to flow the solder
and establish a permanent including an elongate mounting portion for
electrical connection.                 insertion into the hole in the
direction of its 35    An electrical terminal including a flow-  length and
a seating portion adjoining the  80 deposited quantity of solder or band of
sol-  mounting portion for abutment with one side der adhered to a selected
portion of the ter-  of the board, when the mounting portion is minal is
described in USP 3,915,546. The  fully inserted into the hole in which said
seat- solder layer or band described in this patent ing portion has a hole
extending there- 40  is selectively applied to a mounting portion  through
transverse to the length of said  85 of a circuit board pin for insertion
in a plate  mounting portion, and a cold formed solder hole, and the solder
is reflowed when the pin  element extending through the hole and hav- is
inserted in a plated circuit board hole to  ing enlarged ends providing a
solder mass at establish a permanent electrical connection  each opening of
said hole on opposite sides of 45  between the terminal and plated hole.
said seating portion.                  90 30 JAN 1981 



2                                        1,577,035
2 Preferably the solder element is cold  terminal is mounted in a circuit
board by formed from conventional solder wire and  inserting the- wire wrap
tail 16 through a then inserted in the hole in the seating por-  plated
hole in the board until the mounting tion and formed during die stamping of
the portion 12 of the terminal is inserted in the 5  terminal using a
progressive die.       hole and shoulders 30 on the seating portion 70 Some
exemplary embodiments of the              surface of the circuit board.
sent invention are described below with  Spring properties of the several
fins 20, 24 reference to the accompanying drawings  provide for retention
of the terminal in the wherein:                                proper
orientation. The terminal and plated 10    Figure 1 is a front view of a
socket terminal  hole- are then heated, eg. by infra-red radia- 75
embodying the present invention.        tion, to flow the cold-formed ends
36 and Figure 2 is a side view of the socket termi-  solder wire 34 mounted
in hole 32 in the nal of Figure 1.                       seating portion
14. The molten solder flows Figure 3 is a front view of a socket terminal
into the mounting portion 12 of the terminal 15  embodying the invention
inserted in a hole in  10 filling the open area between the fins 20, 80 a
circuit board.                       24, the interior of the plated hole
and form- Figure 4 is a plan view in section taken  ing 360[err] fillets
with the plating on the upper along line 4-4 of Figure 3.            and'
lower surface of the plated hole in' the Figure 5 is a perspective view of
an alter-  circuit board. The molten solder is then 20  nate embodiment o a
terminal according to  cooled to form a permanent electrical and 85 the
invention.                         mechanical connection between the mount-
A preferred embodiment of the invention  ing portion 12 of the terminal 10
and the comprises a terminal 10 having a mounting plated hole. portion 12,
a seating portion 14, a uniform    In another embodiment of terminal 25
cross section wire wrap tail 16 and a socket according to the invention,
the mounting 90 18.                               portion comprises a
uniform cross section, The mounting portion 12 comprises three  square
circuit board pin 60. A seating por- longitudinally extending fins 20, 24.
The first  tion 62 joins the pin 60 and includes a pair of fin 20 extends
when viewed in-cross section,  shoulders 64. A hole 66 extends through the
30  lengthwise radially away from a central lon-  seating  portion
transverse to the - ams-68 of 95 gitudinal axis 22 of the mounting portion
12,  the  pin 60. A solder wire 70 extends through and a pair of
longitudinally extending fins 24  the hole 66 and has a
cold-formed-expanded offset from the axis 22, extend in cross  sec-  end 72
in each side of the seating portion 62. tion lengthwise away from the first
fin. Each  The end of the terminal opposite the pin 60 35  fin 20, 24
includes a rounded hole-engaging  may include a socket or pin adapted for
malt- 100 surface 26 on theedge of the fin away from  ing an electrical
contact. the axis 28. The adjacent interior edges 28 of    WHAT WE CLAIM
IS:- each fin 20, 24 are severed longitudinally    1. A terminal for
insertion in a hole in a from each other.                       circuit
board, including an elongate mount- 40    The seating portion -14 comprises
a gener-  ing portion for insertion into the hole in the 105 ally
rectangular member joined to the  direction of its length and a seating
portion mounting portion 12 and having a pair of  adjoiningthe
mountingportion for abutment shoulders 30. A hole 32 extends through the
with one side of the board;, when the mount- seating portion transverse to
the axis 22 of  ing portion is fully inserted into the hole -in 45  the
mounting portion 12. A solder wire 34  which said seating portion -has a
hole extend- 110 extends through the hole 32 and has a cold-  ing
therethrough transverse to  the length of formed, expanded end 36 on each
side of the  said mounting portion; and a cold formed seating portion 14.
solder element extending through the hole The socket 18 is formed of
reduced thick-  and having enlarged ends providing a solder 50  ness
material and includes a transition sec  mass at each opening of said hole
on opposite 115 tion 40, having a strengthening rib 42, con-  sides of said
seating portion. 



necting the seating portion 14 to a back wall   2. A terminal according to
claim 1 ,said 44 of the socket 18. The-socket 18 comprises  mounting
portion comprising three longitud- the back wall 44, side walls, 46, 48
having  inally extending fins including a first - fin 55  cantilever
contact beams 50 extending  extending, when. viewed- in cross-section; 120
inwardly in the socket 18, and -a front wall 52. lengthwise away from a
central longitudinal The front wall 52 has a seam 54. Tabs 56 at  axis of
said mounting portion and a pair of the bottom of the front wall 52 are
inclined to  fins laterally offset from said axis and extend- engage the
transition section 40.      ing in cross-section lengthwise away from 60
The preferred embodiment of a terminal  said first fin, each fin including
an interior 125 according to the present invention is particu-   edge which
is severed from the interior-edge larly useful as an integrated circuit
socket for  of the adjacent fin. receiving a male lead extending from an
inte-    3. A terminal according to claim 1 or 2, grated circuit package.
additionally comprising a wire wrap tail 65    As illustrated in Figure 3,
each individual extending from one end of said mounting 130    2
1,577,035                             2 Preferably the solder element is
cold  terminal is mounted in a circuit board by formed from conventional
solder wire and  inserting the wire wrap tail 16 through a then inserted in
the hole in the seating por-  plated hole in the board until the mounting
tion and formed during die stamping of the  portion 12 of the terminal is
inserted in the 5  terminal using a progressive die.        hole and
shoulders 30 on the seating portion 70 Some exemplary embodiments of the
pre-  engage the surface of the circuit board. sent invention are described
below with  Spring properties of the several fins 20, 24 reference to the
accompanying drawings  provide for retention of the terminal in the
wherein:                                proper orientation. The terminal
and plated 10    Figure 1 is a front view of a socket terminal  hole are
then heated, e.g. by infra-red radia- 75 embodying the present invention.
tion, to flow the cold-formed ends 36 and Figure 2 is a side view of the
socket termi-  solder wire 34 mounted in hole 32 in the nal of Figure 1.
seating portion 14. The molten solder flows Figure 3 is a front view of a
socket terminal into the mounting portion 12 of the terminal 15  embodying
the invention inserted in a hole in  10 filling the open area between the
fins 20. 80 a circuit board.                        24, the interior of the
plated hole and form- Figure 4 is a plan view in section taken  ing 360
fillets with the plating on the upper along line 4-4 of Figure 3.
and lower surface of the plated hole in the Figure 5 is a perspective view
of an alter-  circuit board. The molten solder is then 20  nate embodiment
of a terminal according to  cooled to form a permanent electrical and 85
the invention.                          mechanical connection between the
mount- A preferred embodiment of the invention  ing portion 12 of the
terminal 10 and the comprises a terminal 10 having a mounting  plated hole.
portion 12, a seating portion 14, a uniform    In another embodiment of
terminal 25  cross section wire wrap tail 16 and a socket  according to the
invention, the mounting 90 18.                                     portion
comprises a uniform cross section, The mounting portion 12 comprises three
square circuit board pin 60. A seating por- longitudinally extending fins
20,24. The first  tion 62 joins the pin 60 and includes a pair of fin 20
extends, when viewed in cross section,  shoulders 64. A hole 66 extends
through the 30  lengthwise radially away from a central lon-  seating
portion transverse to the axis 68 of 95 gitudinal axis 22 of the mounting
portion 12, the pin 60. A solder wire 70 extends through and a pair of
longitudinally extending fins 24  the hole 66 and has a cold-formed
expanded offset from the axis 22, extend in cross sec-  end 72 in each side
of the seating portion 62. tion lengthwise away from the first fin. Each
The end of the terminal opposite the pin 60 35  fin 20, 24 includes a
rounded hole-engaging  may include a socket or pin adapted for mak- 100
surface 26 on the edge of the fin away from  ing an electrical contact. the
axis 28. The adjacent interior edges 28 of    WHAT WE CLAIM IS:- 



each fin 20. 24 are severed longitudinally    1. A terminal for insertion
in a hole in a from each other.                        circuit board,
including an elongate mount- 40    The seating portion 14 comprises a
gener-  ing portion for insertion into the hole in the 105 ally rectangular
member joined to the  direction of its length and a seating portion
mounting portion 12 and having a pair of  adjoiningthemountingportion for
abutment shoulders 30. A hole 32 extends through the  with one side of the
board, when the mount- seating portion transverse to the axis 22 of  ing
portion is fully inserted into the hole in 45  the mounting portion 12. A
solder wire 34  which said seating portion has a hole extend- 110 extends
through the hole 32 and has a cold-  ing therethrough transverse to the
length of formed, expanded end 36 on each side of the  said mounting
portion, and a cold formed seating portion 14.                     solder
element extending through the hole The socket 18 is formed of reduced
thick-  and having enlarged ends providing a solder 50  ness material and
includes a transition sec-  mass at each opening of said hole on opposite
115 tion 40, having a strengthening rib 42. con-  sides of said seating
portion. necting the seating portion 14 to a back wall   2. A terminal
according to claim 1, said 44 of the socket 18. The socket 18 comprises
mounting portion comprising three longitud- the back wall 44, side walls,
46, 48 having  inally extending fins including a first fin 55  cantilever
contact beams 50 extending  extending, when viewed in cross-section, 120
inwardly in the socket 18. and a front wall 52. lengthwise away from a
central longitudinal The front wall 52 has a seam 54. Tabs 56 at  axis of
said mounting portion and a pair of the bottom of the front wall 52 are
inclined to  fins laterally offset from said axis and extend- engage the
transition section 40.       ing in cross-section lengthwise away from 60
The preferred embodiment of a terminal said first fin. each fin including
an interior 125 according to the present invention is particu-  edge which
is severed from the interior edge larlv useful as an integrated circuit
socket for  of the adjacent fin. receiving a male lead extending from an
inte-    3. A terminal according to claim 1 or 2. grated circuit package.
additionally comprising a wire wrap tail 65    As illustrated in Figure 3.
each individual  extending from one end of said mounting 130    3
1,577,035                                                     3 portion. 4.
A terminal according to claim 1, 2 or 3 additionally comprising a socket
for receiv- ing a male contact extending from said seat- 5    ing portion.
5. A terminal substantially as hereinbe- fore described with reference to
figures 1 to 4 of the accompanying drawings. 6. A terminal substantially as
hereinbe- 10    fore described with reference to figure 5 of the
accompanying drawings. For the Applicants, FRANK B. DEHN & CO., Imperial
House, 15                    15-19 Kingsway, London, WC2B 6UZ. Printed for
Her Majesty's Stationery Office. by Croydon Printing Company Limited,
Croydon, Surrey, 1980. Published by The Patent Office, 25 Southampton
Buildings, London, WC2A 1AY, from which copies may be obtained.    


