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ANGLED CIRCUIT BOARD CONNECTOR

Background of the Invention

The present invention relates to generally to
cireuit board connectors, and more particularly to circuit
board connectors for peripheral devices.

Many connectors for circuit boards are known in
the art. One such conventional electrical connector is used
on a circuit board or mother board used in a computer and it
inéludes an insulative housing having a plurality of
terminals mounted therein and a metal grounding shell
surrounding the comnector housing. The terminals have tail
poxtions formed thereon that are connected to selected
circuits formed on the printed circuit board. The metal
shell has legs for fixing the comnector to the circuit
board. The connector has an inlet that accommodates an
opposing electrical connector on its front side, thereby
permitting the wires of the opposing connector to be
electrically connected to selected conductors of the
circuit.

This type of connector is designed for close

attachment to the circuit board with the bottom of the

connector upon the upper surface of the circuit board, and
thus places the comnector inlet parallel to the upper
surface of the printed circuit board. With this strucrure,
it is necessary that the connector is positioned on the
circuit board in an area that has encugh space to permit an
opposing connector to be laid ahead of the connector to
permit the coupling and decoupling,of the opposing connector

to and from the connector that is fixed to the printed
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circuit board. This is disadvantageous from the standpoint
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of. makzng the most effeCtlve use of the limited snace_
avallable on the c1rcu1t mother board It also ' i
significantly prevents a reduction in size of the electxonic
device.

Such a circuit board connector is commonly used in
computers by connecting a peripheral device, such as a2 video
camera or other device to the computer circuit becard.
Because such connectors require a2 predetermined space in
front of them to effect such a connection, these known
connectoxrs are located at the rear of the computer and the
connection point for the peripheral device is at the rear of
the computer. This necessitates the user to reach around ¢
the rear of the computer to make the connecﬁion, which:is

not always feasible.

Summary of the Invention

The present invention is directed to & ¢ircuit
board connector that overcomes the aforementioned
disadvantages.

Accordingly, one object of the present invention
is to provide a connector for enabling a connection with a
circuit boaxrd in which the conmector permits the most
effective use of limited space on a printed circuit board..

Another object of the present invention is to
provide a connector that engages a circuit board in an
orientation that assures a sufficient space is available
near the commector to allow an opposing connector to be

handled without interference and inserted into the connectox

fixed to the circuit board.
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to-grovide a connector that engages a circuit bozrd znd
receives an opposing connector for a computer peripherzal
device, the connector having an exterior metal skell thzc
provides a ground connection and which supports the
connector at an angle from the c¢ircuit boazrd so that an
opposing connector may be easily inserted into and removes
from the connector without interfering with nearky
components on the circuit board.

Yet another object of the present invention is to
provide a circuit board connector for use in a ccmputer Zox
establishing a connection between a peripheral device and
one or more circuits of the computer, whersin the comnec-cxr
includes a housing that supports a plurality of conductive
terminals therein, the housing including an exterior surgort
jacket that partially encloses the housing and supports it
on a circuit beoard of the computer, the support jacket
having two pairs of first and second mounting legs tﬁat are
received within corresponding openings on the circuit bozzrd,
the first and second mounting legs having different heichts
such that the connector is supported on the circuit board
and maintained in an angled position that orients a
connector slot of the connector upward at an angle from the
cixcuit board, whereby an opposing connector may be mated
with the board connector without interference with any
components on the circuit board, thereby saving space on the
circuit board and permitting a cable leading to z peripheral
device connector to be routed to a connectien in front of
the computer.

To attain these objects, the connectors of the
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present“inﬁention is designed for mounting at an angle to
the'Eircuit board surface, with the connector having a
mating face that is directed upward at an obligue ancle from
the upper surface of the printed circuit board.

The connector includes an insulative housing with
a plurality of conductive terminals mounted therein and a2
metal shell mounted on the housing. Each of the terminzls
includes a contact portion supported on the housing &nd an
opposing tail portion that extends out of the housing for
effecting the required connectlons to selected circuits cf
the circuit board. The metal shell includes mountlnn legs
that extend therefrom and which fix the connector to the
circuit board at an angle upward from the circuit beard.

The connector has a receptacle that accommodates an opposing
connector and the mounting legs are dimensioned and
positioned to permit the connector to be mounted on the
circuit board at a2 predetermined cblique angle upward and
away from the circuit board upper surface.

The mounting legs of the connector may include a2
pair of relatively short legs disposed on opposite sides of
the rear portion of the connector metal shell, which rear
portion surrounds the rear end of tﬁe connector housing, anc
a pair of relatively long legs disposed on opposite sides of
an intermediate section of the metal shell, which
intermediate section surrounds the forward portion of the
connector housing.. With this structure, the opposing
connector can be easily inserted into the receptacle of the
angled connector without interfering with any electronic
components on the circuit board near or in front of the

board connector. Thus, there is an access path created for
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connector without fear of interfering with surrounding
components. The connector of the present invention wmay e
mounted on a circuit board without leaving extra space zhead
of the connector, which would be required if the commector
were mounted flat on the circuit board.

The metal shell of the connector may include
opposing sidewalls and top and bottom walls that togethsx
define an inlet. A rear wall ié conneéted to the top wall
to cover the rear surface of the connector housing, and
opposing side covers are comnected to associated, opposing
edges of the rear wall. The pair of rear mounting legs axe
connected to the lower sections of the opposing side covers,
while the pair of front mounting legs are also connectec to
the lower, sections of the cpposing side covers.

The front and rear mounting legs may include
projecting portions that extend through the circuit koard
th;ckness ané which vrovide contact points for attachinc the
connector to the circuit board, such as by soldering. The
mounting legs may further include stepped portions that
engage the top surface of the circuit board in a common
plane to set the angle of the connector. Altermatively, the
mounting leap may contact the upper surface of the circrit
board. The terminals of the connector may either reach the
upper surface of the circuit board or may pass through the
circuit board for attachment.

These and other objects, features and advantaces
of the present invention will be clearly understood through

consideration of the following detailed description.
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Brief Description Of The Drawings
. In the course of the following detailed
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description reference wiii be frequently made to the
accompanying drawings in which:

FIG. 1 is sectional view of a circuit board connector
constructed in accordance with the principles of the present
invention; .

FIG. 2 is a front elevational view of the connector oI
FIG. 1;

FIG. 3 is a side elevational view of the connector of
FIG. 1;

FIG. 4 is a rear elevational view of the connector of
FIG. 1;

FIG. 5 is a2 top plan view of the connector of FIG. 1;

FIG. 6 is a bottom plan view of the comnector of FIG.
1; and,

FIG. 7 is an elevational view of the connector of FIG.
1 in place on a circuit board with a cable connected thereto
by way of an opposing conmector illustrating the clearance

advantage of the present invention provides.

fdoas



Ud/20/88

ON 17: '53 FAX 630 568 9135 _

10

15

20

25

30

“SOLEX INC.

— o

This Sheet Has Been Replaced

LT

Description of the Preferred Embodiments

Referring now to FIG. 1, a circuit board conmector
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constructed in accordance with the principles of the presenc
invention is shown generally at 1. The connector 1 includes
an electrically insulative housing 3 having a plurality of
terminals 2 supported there and an exterior metal shell 4
that at least encloses partially the comnector housing 3.
This exterior metal shell 4 includes a top wall 5, two
opposing {or left and right) sidewalls 6 and a bottom wzll
7. These walls cooperﬁtively define an inlet portion, or
receptacle B8, of the exterior shell 4 that accommodates an
opposing connector 21, which may be inserted in the
receptacle 8 in the obligque direction indicated by "A".

As shown in FIG. 3, each sidewzll 6 has an
engagement lug 12 that is stamped therein and is surrounded
by a U-shaped slot 30, This lug 12 is illustrated as
rectangular in configﬁration but it will be understood that
other configurations may be used. The lugs 12 are slightly
raised from the level of the sidewalls 6 in order to engage
a cover portion 11 as ‘explained in greater detail below.

The rear wall 10 of the exterior metal shell ¢ is
shown as formed with the upper rear edge 9 of the top wall =
and is best illustratéd in FIGS. S and 4. In the embodiment
illustrated, the reariwall 10 is drawn as bent along the
reax upper edge $ of the top wall 5 so that it extends down
to cover the rear surface 3a of the connector housing 3.
Likewise, in the embo&iment specifically in FIG. 5, the
sidewalls 11 of the ekterior metal shell 4 are formed with
the rear wall 10 and are bent along the rear, vertical edges

34 of the exterior shell 4.
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Each side cover 11 preferably has a window, or
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other type of opening 13 formed therein (FIG. 3) that is
generally aligned with the engagement lug 12. When the sice
covers 11 are bent over the sidewalls €, the window 13
5 Dbecomes positioned so as to'engage and catch the engzgement
lug 12 therewithin in order to join the sidewalls 6 cf txe
exterior shell 4 with their associated overlying side ccvers
11. _
In an important aspect of the present inventicz
10 and as illustrated in FIGS. 1 and 3, the connector 1 is
provided with a means for mounting the connector 1 at an
oblique angle & from the surface 15a of the circuit board
15. This mounting means is illustrated in the praferred
embodiment as pairs of first and second mounting legs 14=z,
15 14b that extend from the exterior shell 4 and are formed
therewith. The first and second mounting legs 14a, 14b zre
respectively positioned at the rear and front of the
connectoi 1.. The rear mounting legs 14z hLave a height that
is less than that of the front mounting legs 14b in order te
20 angle the connector 1 upwardly at the desired angle 6.

In the preferred embodiment illustrated, the rear
mounting legs l4a are formed with the sidewalls € while the
front mounting legs 14b are formed within the side covers
11. As shown in FIG. 2, the rear mounting legs l4a lie

25 interior of the front mounting legs 14b.. With the
difference in height of the mounting legs 14a, 14b, the
receptacle 8 is maintained at the oblique upward angle 6.
The angled receptacle 8 of the connector permits an opposing
connector 21 to be ingerted into and removed from the

30 connector 1 without interfering with an adjacent elecktromic
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compenent 20 mounted on the circuit board 15 as illustrated
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in FIG. 7. This_:esults in a saving of space on the circuit
board 15 which may, in turn promote the reduction in size ci
the electronic device that houses the circuit board 15.

5 ' The mounting legs 14a and 14b are long enough tc
pass through the thickness of the circuit boaxd 15. - Each
mounting leg 14a, 14b preferably includes a shoulder or scsr
portion 16 formed thereon that defines the height differerce
between the mounting legs.iéé:“ieb. These shoulder portions

10 16 extend'and abuttingiy engage the common surface 15a of
the circuit board when the mounting legs 14a, 14b are
inserted into the circuit board 15. As seen in FIG. 1,
these shoulder portions 16 are maintained in a commen
horizontal plane H. Each mounting leg 14a, 14b further

15 preferably includes a neck portion 17 that is disposed
adjacent the shoulder portions 16 and which extends thrcugh
the circuit board 15 as illustrated in FIG. 7. These neck
portions 17 provide attachment surfaces that may be soldered
to appropriate circuits on the circuit board 15, such as

20 grounding circuits.

Each connector terminal 3 includes a contact
portion 18 that extends within the receétacle 8 and is
supported by the connector housing 3 as well as a tail
portion 19 that extends from the rear 3a of the connector

25 housing 3. The tails 15 descend from the rear 3a of the
connector housing 3, and may as shown, extend parallel with
the mounting legs 1l4a and 14b. The tail portions 19 shown
are long enough to extend through the circuit board 15 for
soldering on the bottom surface thereof, if appropriate.

30 Referring to FIG.*7, the connector i may be
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attached to the circuit board 15, which has a circuit
element or othér electroﬁié-coﬁpoﬁént 20 ‘attached thereto in
the vicinity of the connector 1. As seen in FIG. 7, the
connector 1 is attached to the circuit board 15 by way of
its mounting legs 14z and 14b that stand on and engage the
Burface 15a of the circuit board 15, thereby ineclining the
connector 1 and its receptacle 8 with respect to the uppex
surface 15a of the circuit board 15 obliquely upwardly.

This permits an oblique insertion of an opposing connector
21 into the receptacle B through the free space above the
receptacle 8 without fear of interfering with any
surrounding components 20. Therefore, the conmector, can be
attached close to the combénent 20 on the circuit board 15,
leaving no significant extra space ahead of the board
connector 1, and thereby advantageously increasing the
density with which components may be mounted to the overall
circuit board 15, and hence permitting the reduction of the
size of device.

In this particular embodiment, the angle at which
the counter electric comnector can be inserted in the
electric connector 1, which is obliquely fixed to the
printed circuit board 15, is set to be about 11° with
respect to the upper surface -15a of the printed circuit
boaxd 15. This specific degree of insertion angle, is not
restrictive; the insertion angle will depend on the size and
shape of surrounding components.

The mounting legs 14a and 14b of the exterior
shell 4 and the tails 19 of the terminals 2 pass through the
thickness of the printed circuit board 15, thereby

permitting the dip-soldering of such elements to the circuit

10
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board 15. Alternatively, they may be modified to extend
onté oppoeing contact pads {not shown) on the upper surizcs
15a of the circuit board 15, to thereby permitting the
reflow soldering thereof.

As may be understood from the above, the electric
connector according to the present invention permits a
countex elect;ic connector to have an access thereto
obliquely above in the free space, thereby making it
unnecessary to leave ahead of the electric connector an
extra space large enough to permit the counter electric
connector éo get an access to the electric connector in
front thereof. This has the effect of increasing the
density with which parts and elements can be mounted on the
printed circuit board.

While the preferred embodiment of the invention
have been shown and described, it will be apparent tec those
skilled in the art that ch;ﬁges and modifications may be
made therein without departing from the spirit of the

invention, the scope of which is defined by the appended

claims.

11
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CLAIMS .

1.. A circuit board connector. (1) for effecting z comnecticn
between circuits on a circuit board (15) arnd a
predetermined electronic component (21), comprising:
an insulative connector housing (3);

2 plurality of conductive terminals (2) supported on

a support surface of the connector housing (3), the terminals

{(2) having contact portions (18) and tail portioms (13), the

terminal contact portions (18) being supported on said

connector housing support surface and the terminal tail
portions {(19) extending out of said connector housing (1) iz
position for attachment to the circuit board(15);

said connecter (1) having a receptacle (8) feor

receiving a mating portion of an opposing conmnector (21)

therein, said connector housing support surface and said

terminal contact portions {18) being disposed within the

receptacle (8):

an exterior shell (4} partially enclosing said

connector housing (1), the exterior shell (4) having top (5)

and bottom walls (7) and a pair of opposing sidewalls (6}, the

top, bottom and sidewalls (5,6,7) at least partially defining

said receptacle (8);

said connector (1) £further including means for
mounting (14) said connector (1) to said circuit board (15) so

as to position said connector receptacle (8) at a

predetermined obligque, upward angle with respect to an uppeYx

surface (15a) of said circuit board (15);

said connector mounting means including first and second
pairs of mounting legs (14a, 14b) for engaging said circuit

board (15), the first and second pairs of mounting legs (l4e,

12
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14b} being formed from said exterior shell (4), said first a=d

second pairs of wounting 1égs (14a, 14b) having differernt
heights to thereby orient said connector inlet opening (38) =zt

said predetermined oblique upward angle.

2. The circuit board comnector as defined in claim 1,
wherein said first and second mounting legs (l12a, 14%
each include 2 stem portion (17) that is received within
a corresponding, opposing opening of said circuit boaxd
{15) when said connector (1) is mounted to said circuitc
board (15}; and, .

each of said first and second mounting legs (14a,
14b) further include shoulder portiomns (16) that adjecin =said
stem portions (17), said shoulder portions (16) having defined
engagement surfaces formed thereon that abut the upper suxrfacs

(15a) of said circuit board (15) when said stem portiomns (17)

are received within said circuit board openings.

3. The circuit board connector as defined in claim 2,
wherein said first. mounting legs (l4a) are positioned
interior of said second mounting legs (14b).

4. The circuit board connector as defined in claim 2,
wherein said first and second mounting leg shoulder
portions (16) are aligned with each other along a common
horizontal plane (H).

5. The circuit board connector as defined in claim 1,
wherein said oblique, upward angle is an acute angle.
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: i

{0




5
7.
10
8.
15
9.
20
1o.
25

04770758 MON 17:56 FAX 630 868 9135 MOLEX INC.

B —

A O O
) . PATENT
97-248 SG
The c¢ixrcuit board connector as defined in claim 1,
wherein said exterior shell (4) and said first and sescord
mounting legs (14a, 14b) are formed from z conductivs

metal plate such that said exterior shell (4) providas ==

exterior grounding shield for said comnector (1).

The circuit board connector as defined in claim 1,
wherein said exterior shell (4) includes a rear w»all (10}
and said sidewalls (6) are integrally connected with teco
wall (5) and said rear wall (10) is alsc integrally

commected with said top wall (5).

The circuit board connector as defined in claim 7,
wherein said rear wall (10) further includes a2 pair of
opposing side cover portions (11) integrally connscted
thereto 'and folded over said sidewalls (6}, said first
mounting legs (14a) being integrally connected to said
sidewalls (6) and said second mounting legs (14>) teinc

integrally connected to said side cover portioms (1l1).

The circuit board connector as defined in claim 8,
wherein each of said side cover portions (11) include an
opening (13) formed therein and each of said sidewalls
{6) include an engagement lug (12} .extending ocutwardly
therefrom, said side cover portion operings (13) being

aligned with said engagement lugs (12).

The circuit board connector as defined in claim 1.
wherein said mounting legs (l4a, 14b) each include an

engagement portion (16} that abuttingly contact an upper

o044
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connector (1) is mounted to said circuit boerd (15), tkte
engagement portions {16) of all of said meunting lecs
{14a,14b) being a2ligned in a common horizontzl plane (E}.
11. A circuit board connector (1) for effecting 2 connectizn
between circuits on a circuit board {15) eud =a
predetermined electronic component, the commector (1)
requiring a minimum amount of space on said circuit 2oaxd
(15) for effecting the connection when mounted tc the
circuit board (15), said connector (1)} comprising:
an insulative: connectbr housin§ {3);
a plurality'of conductive terminals (3} supportsd cn
a support surface of the connector housing (2}, the terminals
{(3) having contact portions (18) supported on said connacteoxr
housing support surface and having tail portions (15)
extending out of said connector housing (3) in position for
attachment to szid circuit boaxrd (15);
said connector (1) having an opening (8) for
receiving a mating portion of an opposing cornector (21)
therein, said connector housing support surface and said
terminal contact portions (18) being disposed within the
connector opening (8);
said connector (1) further including an exterior
shell (4) thereof at least partially encloses said,.._connector
housing (3) and at least partially defines said. connector
opening (8);
sald exterior sghell (4) including means for
mounting said connector to said circuit board (15) at a

predetermined oblique, upward angle with respect to said

@045
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circuit board , (15) such that said inlet opening (8) extendés
upw;rdly at the predetermined oblique angle;
said connector mounting means including first and
second pairs of mounting legs (14a, 14b) formed as part ef
said exterior shell (4) for engaging said circuit board (15},
said first and second pairs of mounting lecs
(142,14b) having feSpeétive post portions (17) that are
received within corresponding wmounting openings in said
circuit board (15) when said connector (1} is mounted teo said
circuit board (15), said first and second pairs of mountirg
legs (14a,14b) also having respective shoulder portions (1€)
associated therewith and that adjoin the mounting leg post
portions (17), the shoulder portions (16) having engagemernt
surfaces defined thereon that abut said circuit board (13)
when said post portions (17) are received within said circuit
board mounting.openings; ang,
said first pair of mounting legs (14b) having a
height greater than a height of said second pair of mounting
legs (14a) to thereby orient said inlet opening upwardly =t

said predetermined oblique angle from said circuit board (15).

12. The circuit board connector of claim 11, wherein szaid
mounting leg shoulder portions (16) are aligned in a

common horizontal plane (H).

13. The circuit: board comnector of claim 11, wherein said
.exterior shell (4) and said first and second pairs of
mounting legs {l14a,14b) are formed from a conductive
metal plate, whereby said exterior shell (4) provides an

exterior grounding shield for said connector (1).

16
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14. ’ The circuit board connector of claim 11, wherein

said oblique angle is an acute angle of about 11°.

15, The circuit board connector of claim 11, wherein
said exterior shell (4) includes a rear wall (10), a2 tcp
wall (5), a bottom wall (7) and two opposing sidewalls
(6), said sidewalls (6) being integrzlly formed with tkre
top wall (5) and said rear wall (10) also PEeirg
integrally formed with said top wall (5).

16. A circuit board connector (1) for establishing =z
connection between predetermined circuits om & circuit
board (15) and an opposing comnector {21}, the comnectcr
(1) requiring a minimum amount of circuit bocard space in
front of the connector (1) for effecting the commecticn
when said connector (1} is mounted to the circuit board
(15), said connector (1) comprising:

an insulative comnector housing (3);
a plurality of conductive terminzls (2) supported by

the connector housing (3);

said comnector (1) having an open slot (8) defined
thereon for receiving a mating portion of the opposing
connector (21) therein, said conductive terminals {(2) being

disposed within the open slot (8);

an exterior shell (4) at least partially enclosing
said connector housing (3) and at least partially defining

said open slot (8);

said exterior shell (4) including sets of first and

second mounting legs (l4a, 14b) for mounting said connectcr

17
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(1) to said circuit board (15) at a predetermined obligue,
upwérﬂ angle with respect to said circuit board (15) such that
said open slot (8) extends upwardly at the predetermined
obligue angle;

said first and second mounting legs (l4a, 14b)
having respective circuit board-contacting portions (16) for
contacting said circuit board (15) when said connector (%) is
mounted on said circuit board (15); and,

said first mounting legs (14b) having a heighc
greater than a height of said second mounting legs (l4z) to
thereby orient said inlet opening upwardly at said

predetermined oblique angle from said circuit board (15).

17. The circuit board connector as set forth in claim
16, wherein said first and second mounting leg circuit

board-contacting portions (16) are aligned in a ccmmon

horizontal plane (H).

18, The circuit board connector as set forth in claim
16, wherein s;id first and second mounting leg circuit
board-contacting portions (16) abuttingly contact an
upper surface (15a) of said circuit board (15) when said

connector (1) is mounted on said circuit board (15).

1s. The circuit board connector as set forth in claim
16, wherein said exterior shell (4) and said first .and
second mounting legs ({i4a, 14b) 'are formed from a
conductive metal, such that said exterior shell (4}

provides an exterior grounding shield for said connector
(1) .

i8
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The circuit board connector as set forth in .cla':im
19, wherein said exterior shell (4) includes opposing top
{5) and bottom walls (7) and two opposing sidewalls (&)
and a rear wall {(10), all of the top, bottom and reaxr
walls (5,7,10) and the opposing sidewalls (6} and said
first and second mounting legs (14a,14b) being formed

from a single metal sheet.
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