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THROUGH MOUNT CONNECTOR
WITH ALIGNMENT DEVICE

Field of the Invention

"This invention relates to.electrical connectors. More particularly, the invention
relates to apparatus and methodé for connectihg a through mount electrical connector to a
printed circuit board. | '
Ba und of the Inventi ‘
It is known in the art that ﬁough mount connectors having contacts with fine
tail pitch have been prone to bending or stubbing during insertion of the connector into a
printed circuit board (PCB). This problem can be overcome by properly aligning the contact
tails with the corresponding PCB holes. before insertion so that they do not stib during
insertion. Another problem is damage caused by handling prior to PCB insertion. This
problem can be overcome by protecting the contacts during shipping and handling.
Additionally, some through mount connectors include rivets or screws that are
used to attach the connector to the PCB Before soldering. These connectors are known to be
difficult to manufacture. To address this concern, connectors with fasteners such as
interference hold-downs haveﬂ been introduced to eliminate the need for screws or rivets.. It
is known that approxir'nately 6-30 pounds of force is needed to press this type of connector
into ‘the PCB. With .this type of conneétor, alignment of the contact tails with the
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corresponding receiving holes is irnportant because this amount of force does not allow for
tactile feed back of the contacts either entering or not entering the PCB holes. Thus, any
contact tail that is not properly a!igned with the corresponding hple, can be bent or éven
destroyed when force is applied to press the connector hold-downs into the PCB.
Significantly, the user is typically unaware that any of the contact tails have been damaged
until after the connector has been seated on the board. .

To reduce the incidencé of contact tail bending, alignment devices have been
used with both vertical and right angle through mount connectors to hold the contact tails in
alignment with the corresponding PCB holes before the connector is pressed onto the PCB.
The; alignment devices known in the art, however, are typicall_y inside the connector housing,

with the contact tails extending away from the alignment device. As the mounting ends of the

~ contact tails extend farther away from the alignment device, they can be, and often are, farther

out of alignment due to larger angular displacement and spr_ing back. In addition, a longer
cantilevered beam is less rigid than a shorter cantilevered beam and is more prone to
misalignment.
' Thus, there is a need in the art for an alignnient device for a through mount
connector that improves the’ alignment of the contact tails with the corresponding PCB holes
by preventing the contact tails from extending away from the alignment device before
insertion, thereby reducing the incidence of contact tail bending during insertion.

Summary of the In;renﬁgn '

The above described needs in the art are satisfied by a through mount electrical
connector having an alignment device according to the present invention. The connector of
the invention is mountable to a substrate, such as a printed circuit board, and comprises a
housing, a plurality of contacts, an alignment device, and at least one latch. Each of the
contacts has a contact tail that extends through the housing and beyond the face thereof. '

The alignment device has a first face adjacent the housing, a second face
positionable adjacent the substrate, and a plurality of apertures extending between the first
face and the second fac:.e for receiving a respective contact tail. The latch slidably couples the
align‘ment device to en&s of the shell such that the alignment device is selectively disposable
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between a ﬁréi position in which the contact tails generally do not extend beyond the second
face of the alignment device, and a second position in which the contact tails generally extend
beyond the second face of the alignment device.

In another aspect of the inyention, the alignment device comprises a contact

receiving portion having a plurality of contact receiving apertures extending therethrough.

. The alignment device includes at least one latch located generaily at each end thereof. The

latches form a connector receiving area therebetween, and are adapted to slidably couple the
alignment device to the shell, such that the alignment device can be selectively disposed in
cither a first position in which mounting ends of the contacts are disposed generally within

the contact receiving apertures, or in a second position in which the contacts extend through

the contact receiving apertures.

. Brief Description of the nginggh

"The foregoing summary, as well as the following detailed description of the
preferred embodiments, is better understood when read in conjunction with the appended
drawings. For the purpose of illustrating the invention, there is shown in the drawings an
embodiment that is presently preferred, it being understood, however, that the invention is not
limited to the specific methods and instrumentalities disclosed. '

' Flgures 1A and 1B are front and rear views, respectlvely, of a preferred
embodiment of a connector according to the present invention.
Figures 2A and 2B are isometric and side views, respec‘avely, of a preferred

embodiment of an alignment device according to the present invention.

. Figure 2C and 2D are detailed cross-sectional views of a pfeferred embodiment

of an alignment device according to the present invention. _
Figures 3A and 4A are side and rear views of a connector according to the
present invention before insertion into a printed circuit board.
Figures 3B aﬁd 4B are side and rear views of a connector according to the

present invention after insertion into a printed circuit board.

.

F:gures SA-SE are cross-sectional views of a connector according to the

present invention depxctmg a method of connecting a through mount connector to a printed
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circuit board.

Detailed Description of Preferred Embodiment
Figures 1A and 1B are front and rear views, respectively, of a preferred

embodiment of a connector 10 according to the present invention. Connector 10 is shown as
a right angle connector such as a Micropax™ receptacle part number 90787 available from
FCI/Berg. It should be understood, however, that a connector according to the present
invention can be any type of through hole mounted connector, such as a vertical through
mount connector, for example. Connector 10 comprises an elongated shell 12, an elongated
tail -alignment device 140, a pluraliiy of contacts 16, and a dielectric material 13 separating
shell 12 and contacts 16. Shell 12 and dielectric material 13 together form a connector

Connector shell 12 has a first end 24A, and a second end 24B opposite first end
24A. Preferably, sheil 12 can be die cast from a suitable material; such as zinc, and dielectric
material 13 can be glass-filled LCP, for example. Alignment device 140 is slidably coupled
to shell 12 via a pair of latches 142 and includes a pair of PCB alignment posts 156, Note
that, as shown. in Figﬁres 1A and 1B, alignment device 140 can have a lateral width that is
greater than the lateral width of shell 12. That is, the distance from enid 140B to end 140B of
alignment device 140 can be greater than the distance from end 24A to end 24B of connector

shell 12,

Figure 1A shows connector 10 having a protective cap C inserted into shell 12,
CapC shelters contacts 16 from damage during handling and shipment. Figures 3A and 3B
show connector 10 without protective cap C.

Figures 2A and 2B are isometric and side views, respectively, of a preferred
embodiment of an alignment device 140 according to the present invention. Preferably,
alignment device 140 has a first end 140A, a second end 140B opposite first end 140A, and
comprises an elongated contact receiving bortion 141. Contact receiving pbxtion 14l hasa
top face 141B adjacent shell 1? having a first end 161 A and a second end 161B, and a bottom
face 141A opposite top face 141B having a first end 163A and a second end 163B. A
élura|1ity oftail alignme;xt apertures 144 extend between top face 141B and bottom face 141A.
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The pattern of tail alignment apertures 144 shown in Figures 2A and 2B s
exemplary only and the invention is in no way limited to any particular pattern. It should be
understood, however, that the pattern of alignment aperttires 144 on alignment device 140
should match the pattern of contact tails emanating from the connector, as well as the pattern

of contact tail receiving through holes on the PCB. Of course, alignment device 140 could

have more tail alignment apertures 144 than the connector has contacts without adversely

affecting its performance. _

A cross-section of a typical tail alignment aperture 144 is shown in Figure 2C.
Preferably, each tail alignment aperture 144 has a substantially conical or pyramidal shaped
lead-in surface. This shape helps alignment device 140 receive misaligned coutacts and
reduces the risk that the contact tails will be bent while being inserted into the tail alignment
apertures by guiding or funneling the contact tails into the tail alignment apértures.

| Preferably, each tail alignment aperture 144 is about 0.040 x 0.040 inches at top face 141B,

and about 0.011 x 0.011 inches at bottom face 14iA. Note that, although the alignment
device depicted in Figure 2A shows qnly some tail alignment apertures 144 having this
conical or pyramidal shape, most or all tail alignment aperturés 144 in a preferred embodiment
of the present invention will bave this shape.

Alignment device 140 also has at least one and preferably two PCB alignment
posts 156 that extend away from wings 143 and are integrally formed therewith. Alignment
device 140 can be made, for example, from a high temperature plastic such as LCP. Each
PCB alignxhent post 156 has a plurality of ribs 158 disposed around its perimeter. Ribs 158
ensure that when connector 10 is inserted into a PCB, PCB .alignment posts 156.either fit
snugly into the receiving hole, or slightly interfere with little force required to press alignment
device 140 onto the PCB. Preferably, ribs 158 are much shorter than PCB alignment posts
156 so that PCB alignment posts 156 will insert easily into tﬁe PCB before getting tight in the
receiving holes. Ribs 158 also provide an economical and efficient way to alter the diameter
of PCB alignment posts 156. By varying the distance ribs 158 extend from guide post core
157, the effective diameter of; PCB alignment post 156 can be varied as well. In this way,
only the width of ribs 158 needs to be varied, rather than guide post core 157. Figure 2B
show‘s that one post, 1;6B, has four ribs 158 (so post 156B acts as a reference point), while
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the other post, 156A, has two ribs 158.

As shown in Figures 2A and 2B, alignment device 140 has at least one and
preferably two shell alignment guides 165 extending towards shell 12 from top face 141B.
Preferably, each shell alignment guide 165 is semi-circular in cross-section and, as will be
described in greater detail below, facilitates the mating of alignment device 140 with shell 12
when connector 10 is inserted onto the PCB.

Alignment device 140 also has a pair of hold down apertures 148, each ‘of
which extends through a wing 143 of alignment device 140. As will be described in greater
detail below, hold down apertures 148 receive hold down fasteners (see Figures 5A-E) when
coﬁnector 10 is inserted onto the PCB. '

Alignmentdevice 140 further comprises at least one and preferably two latches

142 that slidably couple alignment device 140 to shell 12. Each latch 142 is preferably

connected to alignment device 140 near an end 140A, 140B thereof. Preferably, each latch
142 has three tines 152, 153, 154, although it can have more or less than three. As best seen
in Figure 2D, it is preferred that tines 152 and 154 are located at the distal ends of a pair of
arms that have about the same length, while tine 153 is situated between the proximal ends
of the arm. Each tine 152-154 has a tine head 162-164 having a substantially flat face 172-
174 and a sloped face 182-184. Preferably, each sloped face 182-184 slopes at an angle of
about 30° relative to flat face 172-174. Each tine 152-154 also has a generally flat distal end
192-194, the purpose of which will be described below.

Tines 152 and 154 are preferably larger than tine 153. The larger size of the
tines helps to retain alignment device 140 on shell 12. The smaller size of tine 153 helps

- control the insertion force of connector 10 onto the PCB.

- It is known that when contacts are soldered onto a PCB, unwanted, excess
solder flux is frequently deposited near the coﬁnecﬁon between the contacts and the PCB. To
provide amechanism for efficient removal of this unwanted solder flux, alignment device 140
can also include a strip 145 extending from the front of alignment device 140 to the rear
thereof. Preférably, strip 145 extends from bottom face 141A and is located nearly halfway

. betweenends 163A, 163B. Strip 145 extends about as far from bottom face 141A as do wings

143. ‘As shown, a pair of grooves 149 are formed between strip 145 and ends 1634, 163B.
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Grooves 149 cause gaps to be formed between bottom face 141 A of alignment device 140 and
the surface of the substrate onto which connector 10 is mounted (see Figure 4B). Excess
solder flux can then be flushed away from between alfgnment device 140 and the substrate
through grooves 149.

Figures 3A and 4A are side and rear views of connector 10 before insertion into
a printed circuit board (PCB) 50. As best seen in Figure 3A, flange 22 of connector shell 12
has a front face 18 and a rear face 20, each of which extends generally between opposite ends
24A, 24B (see Figure 1A) of connector shell 12. Contacts 16 extend through flange 22 such
that each contact 16 includes a mating portion 16m that extends from front face 18, and a tail
poftion 16t that extends from rear face 20. Connector 10 is shown as a right-angle connector
and, therefore, tail portions 16t of contacts 16 are basically L-shaped, although the invention

is not so limited. Preferably, tail portions 16t are adapted for solder connection to appmpﬁate

-circuit traces (not shown) on circuit board 50 or in appropriate contact receiving holes 52 in

circuit board 50. When a mating connector (not shown) is inserted into connector 10,
complementary contacts on the mating connector engage contact portions 16m of contacts 16.

Each contact tail 16t is received, at least paftially, into a corresponding tail
alignment aperture 144 of alignment device 140, thus reducing the likelihood that contact tails
16t will be bent during shipment of connector 10 and before or during insertion onto PCB 50.
Ideally, contact tails 16t are received into alignment apértures 144 such that mounting ends

'16e are flush with or above bottom face 141A of alignment device 140. Asseen in Figure 1B,

shell 12 resides on alignment device 140 between latches 142,

' To keep mounting ends 16eof contact tails 16t as nearly flush with bottom face
141A as possible, latches 142 trap flange 15 of shell 12 between tines 152, 154 and tine 153
(see Figﬁre 4A). More specifically, flange 15 rests betweén end 183 of tine 153 and flat face
172 of tine head 162. Flat face 172 prevents alignment device 140 from sliding along contact
tails 16t away from flange 15, while flat end 183 of tine 163 prevents alignment device 140
from sliding along contact tails 16t toward flange 22. Thus, latch 142 enables alignment
device 140 to provide optinlum alignment by ensuring that alignment device 140 stays
positioned such that n'lounting ends 16e of contact tails 16t stay within contact receiving

apértlures 144. In this Way, the connector of the present invention does not require a user to



10

15

20

25

30

. to PCB 50 using known techmques

8- .

manually position alignment device 140 relative to mounting ends 16¢ of contact tails 16t.
Tt should be understood that, where tine 153 is smaller than tine 152, the deflection of tine 152
induces significantly more deflection in tine 153 than tine 153 would have alone.

Note that hold down fastener 110 has a pair of flaps 1104, 110B. Dunng
manufacture, hold down fastener 110 is press fit into flange 15 and is received at least
partially into hold down aperture 148 of alignment device 140. Flaps 110A, 110B are then
bent over or flared out onto flange 15 to ensure that hold down .fastener 110 does not slide
through flange 15.

Figures SA-5E depict a preferred embodiment of a method according to the
present invention for connecting a through mount connector 10 to a printed circuit board 50.
Asshownin Flgure SA, alignment device 140 is located at a first posmon away from shell 12
such that mounting ends 16e of contact tails 16t are either flush with or above bottom face

'141A. PCB alignment posts 156 are aligned with the corresponding post receiving holes 54

on PCB 50 and then, as shown in Figure 5B, connector 10 is pressed toward PCB 50 until
PCB alignment posts 156 are fully inserted into post receiving holes 54. Alignment device
140 is then seated firmly against the surface 51 of PCB 50. At this point, tail receiving
apertures 144 are aligned as closely as possible with the corresponding contact receiving holes
52 on PCB 50. Next, as shown in Figure 5C, shell 12 is moved toward PCB 50. This
movement will deflect the smaller tines 153 of latches 142 as flange 15 passes along sloped
faces 183 of tine heads 163, and mouhﬁng ends 16e of contact tails 16t will begin to move
into contact receiving holes 52 on PCB 50. As shell 12 continues moving toward PCB 50,
as shown in Figure 5D, hold down fasteners 110 begin to press into hold down receiving holes
56 on PCB 50. Shell 12 is pressed until flange 15 is flush against top face 141B of alignment
device 140, and alignment device 140 reaches a second position at which bottom face 141A
is flush with surface 51 of PCB 50 (Figure SE). At this point, connector 10 has been
completely seated on PCB 50, and alignment device 140 is secured between shell 12 and PCB
50. Contacts 16 and, if required for grounding, hold down fasteners 110, can then be soldered

Itcan be seen from Figure SE, that the height of connector 10 (i.e., the distance
from ?urface 51 of PCB 50 to the top of connector 10) is proportional to the thickness of



10

15

20

-9.

alignment devicg 140. By varying the thickness of alignment device 140, therefore, the height
of connector 10.can be varied as well. Accordingly, the thickness of alignment device 1 40
can be adjusted to accommodate any desired connector ﬁeight.

Figures 3B and 4B are cross-sectional views of connector 10 after insertion
into PCB 50. As shown, top face 141B of alignment device 140 is flush against flange 15,
hold down fasteners 110 extend through hold down apertures 148, and contact tails 16t extend
beyond alignment device 140 so that mating ends 16e can be soldered onto or into PCB 50.
In this way, alignment device 140 also functions as a spacer between shell 12 and PCB 50.
A spacer, such as alignment device 140, prevents shell 12 from sitting below surface 51 of
PCB 50 when connector 10 is inserted therein. This is an advantage of the present invention

because, if shell 12 were to sit below surface 51, the process of soldering connector 10 to PCB

50 could cause solder flux to be deposited on shell 15. It should be understood that this would

be undesirable for a number of electrical performance reasons.

Referring to Figure 4B, note that flat face 173 of tine head 163 now prevents
flange 15 from sliding away from dignﬁmt device 140 when at the second position. Thus,
latches 142 ensure that shell 12 will stay in place when mounted into PCB 50. That is, flange
15 will remain flush against top face 141B of alignment device 140.

Those skilled in the art will appreciate that numerous changes and
modifications may be made to the preferred embodimex;ts of the invention and that such
changes and modifications may be made without departing from the spirit of the invention.
Itis thergfore intended that the appended claims cover all such equivalent variations as fall

within the true spirit and scope of the invention.
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1. An electrical connector mountable to a substrate, comprising:

a housing having a first end, a second end, and a face;

a plurality of contacts extending through the housing, each of which has a
contact tail that extends beyond the face;

an alignment device having a first face adjacent the housing, a second face

positionable adjacent the substrate, and a plurality of apertures extending between the first

- face and the second face for receiving a respective contact tail; and

at least one latch that slidably couples the alignment device to the ends of the
housing such that the alignment device is selectively disposable between a first position in
which the contact tails generally do not extend beyond the second face of the alignment

-'device, and a second position in which the contact tails generally extend beyond the second

face of the alignment device.

2. - The connector of claim 1, wherein the latch cofnpriseS a first tine and a second

tine, each of which is adapted to permit movement of the alignment device in a first direction

- and to restrict movement of the alignment device in a second direction opposite the first

direction.

3. The connector of claim 2, wherein the first and second tines retain the housing
therebetween in the first position.

4, - - Theconnector of claim 1, wherein the connector further comprises a hold down

fastener that extends at least partially into a receiving aperture of the alignment device.

5. The connector of claim 1, wherein the housing resides on the alignment device

in the second position.

.....
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6. The connector of claim 5, wherein the alignment device has a lateral width

greater than a lateral width of the housing.

7. . The connector of claim 1, wherein the at least one latch comprises a pair of

latches at opposed ends of the alignment device.

8. The connector of claim 1, further comprising a guide post on the alignment

device and a corresponding opening in thé housing to receive the guide post.

9. | The connectorofclaim 1, further comprising alignment posts for mounting the

alignment .device to the substrate.

10. _ An alignment device for an electrical connector having a housing and a
plurality of contacts, comprising: |
a contact receiving portidn having a first end, a second end, a first face, a
second face, and plurality of contact receiving apertures exténding between the faces; and
‘ at least one latch located generaily at each end of the alignment device, the

latches forming a connector receiving area therebetween, wherein the latches are adapted to

slidably couple the alignment device to the housing such that the alignment device can be
selectively disposed in either a first position in which mounting ends of the contacts are

disposed generally within the contact receiving épertures, or in a second position in which the

" contacts extend through the contact receiving apertures.

11, The alignment device of claim 10, wherein the at least one latch is adapted for

outward deflection upon engagement with the connector.

12. The alignment device of claim 10, wherein the at least one latch comprises a
first tine and a second tine, egch of which is adapted to permit movement of the alignment

device in a first direction and to restrict movement of the alignment device in a second

.direc$i0n opposite the first direction.
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13. The alignment device of claim 10, further comprising at least one guide post

for guiding the connector into engagement with the alignment device.

14. . The alignment device of claim 10, further comprising at least one alignment

post for mounting the alignment device to a circuit substrate.



