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RIGHT ANGLE ELECTRICAL CONNECTOR AND INSERTION TOOL THEREFOR
FIELD OF THE INVENTION

The present invention relates generally to
electrical connectors and more particularly to a press fit

5 right angle connector and a press block for insertion of the

bent pins of the connector into holes of a mounting
substrate.
BACKGROUND OF THE INVENTION

In the past, electrical connectors have included

10 straight-post type contacts secured perpendicularly in a
mounting substrate, such as a printed circuit board (PCB).
From an electrical packaging standpoint, such an arrangement
of mating elements is generally desirable for electrical
components, card edge connectors, backpanel assemblies, and

15 related applications wherein the mating conductors may be at
right angles to the mounting substrate without extending
beyond the allotted space limitations above the substrate.

It is often desirable to be able to press fit the
contacts directly into the mounting substrate rather than

20 soldering them. Certain prior art approaches to press fitted
contacts have included only straight-post type contacts
having rigid, transversely extending locad bearing shoulders
for receiving and rigidly withstanding the requisite press
fit insertion force from an insertion tool. Moreover,

25 certain straight-post contacts have been designed to be press
fitted into bores in a mounting substrate and subsequently
covered by an insulative housing. An insulative housing
which is removable from around the press fitted contacts
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| NVENTI The present invention relates generally to electrical
connectors and nore particularly to a press fit right angle connector and a

press /Ml ock for insertion of the bent pins of tHhé& tonnector into holes of a
munyl ng SUbSt rate. BA %uzolfNé{:Eces'ls EO those contalcgsti}'n% Péacsitl’itates
el egtrical connectors have nc+ 5

repalrabxllty.

When a plug connector having bent contact posts for

insertion into printed circuit board holes is inserted into a

5 PCB, it is necessary to apply an insertion force on the upper
side of the bends of the contact posts. Specifically, it is
desirable to provide an insertion force as precisely as
possible in an axial direction of the contact posts. The
insertion of such plug connectors is especially problematic

10 when the plug connectors are provided in a plurality of
parallel rows, such as, for example, in DIN plug connectors
or high pin count (HPC) right angle receptacles and headers.
In such connectors, the bent contact posts of the various
contact rows, viewed in the direction of insertion, are

15 arranged in overlapping fashion upon leaving the insulating
member.

U.S. Patent No. 4,955,819, September 11, 1990,
titled "Plug Connector Having Bent Contact Posts for
Insertion Into Printed Circuit Board Holes," discloses a plug

20 connector with bent contact posts in combination with a
comb-shaped supplemental part having crosspieces for
supporting the contact posts. An insertion tool is also
disclosed. This patent is briefly summarized below, as is
another patent, namely, U.S. Patent No. 4,550,962. The

25 drawings of these two patents may advantageously be referred
to when reading the following summaries, in which the
reference numerals in parentheses refer to the elements
depicted in the patent drawings. '

In U.S. Patent No. 4,955,819, the disclosed plug

30 connector includes an insulating member (ref. no. 1) with
contact elements (ref. no. 2) contained therein. The contact
elements are arranged in a plurality of parallel rows. The
contact posts (ref. no. 4) project from the insulating member
and are bent at right angles. The contact posts are provided

35 at their ends with an insertion section (ref. no. 7) for
fastening and making contact in suitable PCB holes. Lateral
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strai ght-post type contacts secured perpendicularly in a rT'DUI‘ltrﬁ /12749
substrate, such as a printed circuit board (PCB). From an el ectrl cal

packagi ng standpoint, such an arrangenent of mating elenments is generally
desirable for el ectrl cal conponents, card edge eanrectors, backpanel
assenblies, and rel ated applications wherein the mating conductors may be

at right angles to the rﬁiﬁﬁ??%érg{rbﬁ’ra9c)e°wtt”l‘?otﬂ“éi'f’é?‘?d?ﬂb“ﬁe%@’?ﬁé’ed
allotted space |initatiofishatsreencles Sebhseratiog the plug copnedtgr gft gpe PCB.
desirable to be able to press fias défvencimntragire dj rehet tespent Ovel Bewstaeint i ng
substrate rather than sczioeleswgoétsersbe%m@ém iREd dNce Bl Aradddd QALOAT vl hdREESS

fitted contacts have isngl g ﬁQQLéf SHEA 008, o(%s{:%r@él?@ p%QQL achg @ea\ébi‘g ) 1o

rlgld transversely exten ear| €l VvVl Ng

rigidy wthstanding t he"rféﬁ%lh& %“tﬁf‘ésps“?ft“‘ltﬁsfé‘ret F?Jjnesf 8F tg‘ef ?%Brn éﬁ
i nsertion tool. MoreoveriPsgetics| Forser Bitthbe Ryertedh 9 athtes tAdhvd dptle ROeSi gned
to be press specifically, on the upper side of the post regions running

horizontally. To this end, a comb-like supplemental part

10 (ref. no. 10) is provided. The comb-like part is slipped
between the contact posts as shown. Crosspieces (ref. no.
13) are formed in the slots with bearing shoulders (ref. no.
12). Purportedly, a plug connector provided with a
supplemental part of this kind may be set up on a printed

15 circuit board with the pin-shaped ends (ref. no. 6) of the
posts extending into the circuit board holes such that the
insertion sections (ref. no. 7) may be pressed intc the holes
with the aid of a simple insertion tool (ref. no. 17). The
insertion tool includes a flat stamper (ref. no. 18} for

20 acting on the surface (ref. no. 15) of the supplemental part
(ref. no. 10). A supporting plate (ref. no. 19) prevents the
outer post rows from deflecting or buckling outwardly in the
operation of insertion.

U.S. Patent No. 4,550,962, November 5, 1985, titled

.5 "Solderless Electrical Connector Assembly," discloses a
solderless electrical connector equipped with inserting
segments at the free ends of the contact pins. The inserting
segments are inserted into bore holes in the PCB by means of
an additional insulating member. An insertion tocl having

30 guide ducts formed to receive portions of the contact pins is
also disclosed. The disclosed connector is designed to
eliminate labor intensive soldering connections and to
prevent thermal stresses resulting from the soldering
process.

35 The connector assembly comprises an insulative
housing (ref. no. 1) for a multiple contact plug (ref. no.
2). A plurality of contact pins (ref. no. 4), each of which
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I nsul ative housing. An insul ative housing which is renovable from around
the press §itted contacts
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includeszﬁ connection post (ref. no. 7) having a connection
end (ref:-no. 3) and a base portion (ref. no. 4a) extending
perpendicularly to the connection post, are mounted on the
contact plug in parallel rows. Each of the connection posts
S of the contact pins is formed with connection ends (ref. no.
3) and stcp members (ref. no. 8) defining stop shoulders 8a.
The connection posts (ref. no. 7} are shaped for insertion
through the bore holes of a PCB. To limit the insertion
depth (t), the stop members (ref. no. 8) have a width (b)
10 enlarged relative to the width (g) of the connection posts.
The connector assembly is also provided with an
additional plastic housing (ref. no. 9) serving
simultaneously as an insertion tool and as an insulating
cover. The housing is provided with a comb-like
15 configuration. A plurality of parallel webs or teeth (ref.
no. 11) extend from the housing so as to define cutout
portions (ref. no. 10). The cutout portions are formed with
base portions (ref. no. 10a} and the teeth are formed with
free ends (ref. no. 1l1b), which define complementary
20 shoulders (ref. no. 1la) adapted to bear against the stop
shoulders (ref. no. 8a) of the stop members. When it is
desired to insert the contact pins into the PCB, the housing
(ref. no. 9) is arranged so as to have the contact pins
extend within the slots (ref. no. 10). The base portions of
25 the pins will be located beneath the base portions of the
slots and the compleméntary shoulders of the teeth will
engage against the stop shoulders of the stop members.
Another prior art electrical connector assembly is disclosed
in U.S. Patent No. 4,871,321, October 3, 1989, titled
30 "Electrical Connector." In this assembly, a tool for
applying an insertion force to the contact pins does not form
a part of the connector assembly and, consequently, a
separate cover and stiffener are needed to insulate the
contact pins.
35 SUMMARY OF THE INVENTION
An object of the present invention is to provide a
solderless right angle connector and an associated insertion
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invention is capable of solderless connection to a mounting
substrate having suitable bore holes. The connector assembly
comprises a first insulative housing; a plurality of contact
10 pins each comprising a first section extending in a first
direction from the first insulative housing, a second section
oriented in a second direction which is generally
perpendicular to the first direction, and a third section
extending from the second section in the second direction.
15 The contact pins are arranged in a plurality of rows. In
addition, the third section of each pin is formed to provide
a compliant press fit engagement with a mounting substrate
bore hole. The inventive assembly also includes a press
block comprising a second insulative housing and slots formed
20 1in the second insulative housing to receive the respective
contact pins and to apply an insertion force to the pins.
The third sections of the contact pins are designed to be
press fitted into bore holes of the mounting substrate. In
one preferred embodiment of the invention, in a first row the
25 respective contact pins comprise a shoulder section
interposed between the second and third sections. The
shoulder sections have a lateral dimension, extending in a
direction perpendicular to the second direction, which is
greater than a corresponding lateral dimension of the second
30 sections. 1In addition, in a second row the respective
contact pins are shoulderless. The press block in this
embodiment includes a corner surface having a radius matching
a radius of the shoulderless pins. Thus, an insertion force
applied to the press block is transmitted to the shoulderless
35 pins by the corner surface of the press block.
An installation fixture in accordance with the
present invention comprises a fixture plate; at least one
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i n overl appi ng fashion upon |eaving the insulating nenber .
U. S. Pat efit No. 4, 955,819, Septenber 11, 1990, titled "Plug Connector
nt Contact Posts for Insertion Into Printed Gircuit Board

di scl oses a plug 20 connector with bent "cbntact posts in

conbination with a Comgﬁﬂamglﬁumk@%%a&pmatfmwm fQiQﬁ%pﬂ:Fé‘t@S fr

suppoyting the contact posts n I ThIS
pat e/t is briefl y summar .Iuiseeéthég1 tk gu;h mut:uarl?¥31 alzﬁneaé §9%gnme é%’x%J.Q? q

Pat €nt No. 4, 550, 962. Th’é°%la?aﬁ}6f’ﬁ'g%“8fa’t%ég'é“et%’pét Efd LARy Pa 3/“‘”‘-'““9 a

ich the ref er ences nueyinal & iend pafr ehé hresesingeberstirotd.heThe e:rarérnevents
epicted in the patent desgicBgfector from tipping MsUiss cBat&stt pNes ade 905804

hehd' sclosed plug 30 copnectofedoRChdideSoARne NRthEIASupBHREE. (ref. no. 1)
Wt An important advantage of the present invention is

that it allows for extremely cost effective and reliable

10 assembly of electrical circuits employing connectors mounted
on a PCB. An important distinguishing feature of the present
invention is that at least one of the contact pins is press-
fitted into a slot in the press block. This feature allows
the press block to become attached to and part of the

15 connector assembly. In addition, in preferred embodiments
the pocket portions have a depth greater than the length of
the shoulder sections. This provides a gap between the
shoulder sections and the mounting substrate, thereby
avoiding the cutting or shearing of traces on the mounting

20 substrate. These features are lacking in prior art
connectors of the type disclosed, e.g., in U.S. Patent No.
4,871,321.

Another key feature of the present invention is

that the above-mentioned first insulative housing includes a

25 lip (10-5 in the drawings) and the second insulative housing
of the press block comprises a hook engagement portion for
engaging the lip in the first insulative housing. 1In
preferred embodiments of the invention, the lip forms a.
sidewall of a channel in the first insulative housing, and

30 the hook engagement portion for engaging the lip is narrower
than the width of the channel. This provides a space into
which a lever-like tool (see Fig. 9) may be inserted for
prying the second insulative housing loose from the first
insulative housing.

35 Other features of the present invention are
disclosed below.
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contact elenphts (ref. no. 2) contained therein. The contact el henil 74 9

are arranged in a plurality of parallel rows. The contact posts (ref.
no. 4) project fromthe insulating nenber and are bent at right angl es.
The contdct posts are provided 35 at their ends w than insertion section

(ref. £0 7 for Tastepig BRIRNd0of W Sianiias’ ! 1201 € PCB holes.

- -ngure 1l is an isometric view of one embodiment of
a right angle connector (receptacle) assembly in accordance

with the present invention. This drawing depicts the
- 5 receptacle inserted into the PCB.

Figure 2 is an exploded view of the connector
assembly of Figure 1.

Figure 3 is a side elevation cross-section view of
the connector assembly before insertion into the PCB.

10 Figure 4 is a front elevation cross~section view of
the connector assembly before insertion into the PCB.

Figure 5 is a side elevation cross-section view of
the connector assembly after insertion into the PCB.

Figure 6 is a front elevation cross-section view of

15 the connector assembly after insertion into the PCBH.

Figure 7 is a schematic depiction of an
installation fixture for a connector assembly in accordance
with the present invention. Figures 7A-7C illustrate the
problem addressed by the installation fixture.

20 Figure 8 is a schematic depiction of an alternative
embodiment of the connector assembly.

Figure 9 schematically depicts a tool 30 removing
or prying the second insulative housing 12 loose from the
first insulative housing 10.

25 DETAILED DESCRIPTION 6! PREFERRED EMBODIMENTS
The present invention provides a means for

installing a multi~-row right angle connector (e.g., a
receptacle) onto a mounting substrate (e.g., a PCB) without
soldering the contact pins. In a preferred embodiment, the

30 connector legs comprise "eye of the needle” compliant
interfaces (sometimes referred to herein as the "thirad
section") that make electrical contact with the interior
surfaces of the substrate’s plated through-holes. The
present invention is particularly useful in (but not limited

35 to) applications involving right angle connectors comprising
pins with rectangular, rather than square, cross-sections.
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- 3- flanges (ref. no. 9) on the insulating nenber are provided

wi th bore-hg¥es for securing the plug connector to the PCB. As
shown in Figure 2, the respective rows of contact posts are in each

i nstance Arranged directly under.. 5 and/or above- anet her row of contact
posts. ¥o be able to press the contact posts into the holes of the PCB,
an i nsertion force nisEr BECEANGNLRT PARS tare PO DY \FaFhfp§auare pins to

spec¥/fically, on the uppérckliegéapingt irsegosdn Latp @NBOYNFANG rfpbstrate. In the
zontally. To this endmbaiigend-desdeivedplioWed akegEmblodk)dés Rinednfnr 169
provided. The conb-likeear kod:Srk inpREHignt aRRVWeRitptdfleC 2t RASL S, &S
hown. Crosspi eces -(reg' aﬁfw on reL%Lct?ﬁv% ERI&”FQJ’A oémoﬁé Q:rhﬁ ﬂg\%sgﬁa!’al ns
shoul ders (ref. no. 18) o BERQL ST Y & (ROh L QOSSP o REQV BT WotTa R
pin tails (the portion extending from the connector body,
which is sometimes referred to herein as the "second
section"). The contact tails in rows 2, 3, and 4 have a T~
10 shaped shoulder that is pressed into a pocket in the press
block. This feature retains the press block on the pinfield
of the connector body. A hook engagement of the press block
to the connector body prevents the press block from rocking
downward and destroying the pin tip true position, which can
15 result in buckling of the pins under an insertion force.
The insertion force is applied to the pins in row 1
(the pins closest to the mounting substrate) in a different
manner. This is due to the extremely close spacing of the
row 1 pins to the mounting substrate, which spacing prevents
20 the row 1 pins from being afforded shoulders of the kind
provided to the pins of rows 2~4. For example, in one
embodiment, the row 1 pins are spaced approximately three-
hundredths of an inch (.030 in.) from the mounting substrate
after insertion. According to the present invention, the
25 press block is provided with a corner having a radius
matching the radius of the row 1 tails. This feature
provides a bearing area on both sides of the row 1 tails and
transmits the required installation force to the row 1 tails.
Figure 1 is an isometric view of one embodiment of
30 a right angle connector assembly in accordance with the
present invention. Figure 1 depicts the connector assembly
inserted into the mounting substrate. Figure 2 is an
exploded view of the assembly of Figure 1. The connectoer
assembly in this embodiment includes a receptacle 10 angd a
35 press block 12. As shown in Figure 2, the mounting substrate
14 has conductive bore holes 14-1 for receiving pins 10-2 of
the receptacle. In this example the substrate is a PCB.
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with the pin-shaped ends (ref. no. 6) of the posts extending into t
circuit board holes such that the insertion sections (ref. no. 7) may
be pressed-sinto the holes with the aid of a sijnple insertion tool (ref.
no. 17). /The insertion tool+~includes a flat stanper (ref. no. 18) for

20 acti
no. 1
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g on the surface (ref. nPiguke} Dfandhe respyitevent abpizar side and réebnt
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contact pins. The insertirrgeptaciedifentmprases iansnsuddtivet bodrdng Huollesa in t he

PCB by means of an adgintinal énpihdtiory dreahddd id\a phelitproft 86ds, in

haV||1g this example four rows; so-called "eye of the needle"
compliant interfaces 10~3; a flange 10-4 for securing the

10 receptacle to the PCB; a lip 10-5, which is adapted for
hooking engagement with a hook portion 12-3 of the press
block; a plurality of sockets 10-6, which are respectively
electrically connected to the pins 10-2; load bearing T-
shaped shoulders 10-7 formed in all but the row 1 pins near

15 their ends, above the compliant interfaces 10-3. The row 1
pins are separately assigned the reference numeral 10-8 (see
Figure 4) because they differ from the other pins in that
they do not include the shoulders 10-7.

The press block 12 comprises slots 12-1 each of

20 which is adapted to receive a column of pins; recess or
pocket portions 12-2, which are arranged to receive the
respective shoulder portions 10-7 of the row 2, 3, and 4
pins; the hook section 12-3; and a curved surface 12-4 (see
Fig. 3), for applying an insertion force to the row 1 pins

25 10-8. As mentioned above, the contact pins, or tails, in
rows 2, 3, and 4 each have the T-shaped shoulder 10-7 (see
Fig. 4). These shoulders are press fitted into the pockets
12-2 of the press block as the connector is installed on the
PCB. This feature, which is best shown by Figure 6, retains

30 the press block on the pins. The hook engagement of the
press block 12 to the connector body 10-1, provided by
elements 12-3 and 10-5, prevents the press block from rocking
downward and destroying the pin tip true position.

The insertion force is applied to the row 1 pins

35 10-8 by the curved surface 12-4, which has a radius matching
the radius of the row 1 tails (e.g., .03 inch in one
embodiment). This radius extends along the length of the
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30 guide ducts formed to receive portions of the contact plnstff‘oj‘+/ e 74'3

di scl osed. ., The discl osed connector is designed to elimnate | abor
i nt ensi ve ,sol dering connections and to prevent thermal stresses
resulting fromthe sol dering “process. 35 = 10. = The connector assenbly

conpri $€s an insul ative preBQusinal ddaCls .LQIQerz]u)ptL@rbyasmHst b9l Reeoi-9Clo pl ug
(ref. Ao. 2). Al ura'%écx?&& SONACEPINS; (18] 4 18514 » 188GHL Of PLER ock
' slot is wider than the row 2-4 tails and narrower than the
row 1 tails. This feature provides a bearing area on both

5 sides of the row 1 tails. This bearing area transmits the

required installation force to the row 1 tails.

An installation fixture in accordance with the
present invention facilitates the installation of a connector
onto a mounting substrate. The problem addressed by this

10 fixture is illustrated by Figure 7A-7C. Figure 7A shows the
connector, in this case the receptacle 10, placed onto the
PCB 14 ip alignment with the holes 14-1 thereof. As
discussed above, the width of the interfaces 10~3 of the
connector pins is greater than the diameter of the holes.

15 Therefore, the connector is supported above the PCB to a
height designated Ll1. Figure 7B shows how the connector is
unbalanced due to its uneven weight distribution. If the
connector is temporarily supported parallel to the mounting
substrate and a press is engaged, the connector pins 10-2 may

20 buckle as shown in Figure 7C. This can occur if the pins are
not presented parallel to the axis of the substrate holes or
if the insertion force exceeds the column strength of the
pins.

One embodiment of an installation fixture in

25 accordance with the present invention is schematically
depicted in cross-section by Figure 7. As shown, the
installation fixture includes a plate 20, a spring pad 16
supporting the connector nose (the portion extending beyond
the PCB) and preventing it from tipping over prior to

30 insertion, and a location pin 18 ensuring that the connector
can only move in a vertical plane during installation. An
alternative embodiment (not shown) substitutes a resilient
pad (e.g., a foam rubber pad) for the spring plate.

Figure 8 is a schematic depiction of an alternative

35 embodiment of the connector assembly. In this embodiment,
the row 1 pins 10-8 are lengthened and bent upward as shown.
This makes these pins capable of supporting lateral load-
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end (ref no. 3) and a base portion (ref. no. 4a) extending
perpendicularly to the connection post, are nounted on the contact plug
in parallel rows. Each of the gonnection posts- L2 6f the contact pins is
formed wth connection ends (ref. no. 3) and stop nenbers (ref. no. 8)
defi pi ng stop shoul der sPgaring $avddenmct 1Bnthfosiad (frered ({p. the) PiR% oS hERYEd
for/insertion 2-4. With this embocdiment of the receptacle, the press block

12 could advantageously be modified to include pockets 12-2
for receiving the shoulders of the row 1 pins. Figure 9

5 depicts a "puller" tool 30 for removing second insulative
housing 12 from the first insulative housing 10. As shown,
e.g., in Figure 2, the press block includes windows 12-5.
Pins (not shown) in the puller 30 grasp the windows in the
press block 12 and the puller uses the groove/lip on the

10 receptacle 10 as a fulcrum to remove the press block.

The parts referred to throughout this specification
can be made from known materials used to make similar
conventional parts. For example, the insulative housings can
be made of various plastics, such as polyetherimide resin or

15 polyphenylene sulfide resin. Any conductive walls, bases,
and shields can be made of any nonmagnetic metal or metal
alloy including zinc, aluminum, copper, brass or alloys
thereof. The contact elements can be made from any suitable
metal used for electrical terminals, such as brass, phosphor

20 bronze, beryliium copper and the like. The contact elements
may be plated or coated with a conductive layer, such as tin,
nickel, palladium, gold, silver or a suitable alloy.

Those skilled in the art, having the benefit of the
teachings of this specification, may effect numerous

25 modifications thereto. For exanmple, the present invention is
by no means limited t6 applications employing a right angle
receptacle of the type described above, nor is the invention
limited to connectors employing any specific pin counts. The
connector, e.g., could include a plug as opposed to a

30 receptacle. Accordingly, the scope of protection of the
following claims is intended to encompass all embodiments
incorporating the teachings of the present invention as
defined in the claims.
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t hr s of a PCB. Tolimt the insertion depth (t), the
stogﬂ“mummum[mlﬁ 8) have a width (b) 10 enlarged relative to the
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al so provided with an zeld! @5tiC housing (ref. no. 9) serving
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direction, and a third section extending from said second
10 section in said second direction, wherein said contact pins

are arranged in a plurality of rows and said third section is
formed to provide a compliant press fit engagement with a
mounting substrate bore hole, wherein, in a first row, the
respective contact pins are shoulderless; in a second row,

15 the respective contact pins comprise a shoulder section
interposed between the second and third sections, said
shoulder section having a lateral dimension, extending in a
direction perpendicular to the second direction, which is
greater than a corresponding lateral dimension of the second

20 section; and

(c) a press block comprising a second. insulative
housing and slots formed in said second insulative housing to
receive the respective contact pins and to apply an insertion
force to said pins, said press block including a corner

25 surface having a radius matching a radius of the shoulderless
pins, whereby an insertion force applied to said press block
is transmitted to said shoulderless pins by said corner
surface, wherein at least one of said contact pins in said
second row is press-fitted into a slot in said press block,

30 whereby said press block becomes attached to and part of the
connector assembly.

2. A connector assembly as recited in claim 1,
wherein said first insulative housing includes a lip and said
second insulative housing of said press block comprises a

35 hook engagement portion for engaging said lip in said first
insulative housing.
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extendummﬂm (ref. no. 10). The base portions of 2§ t"ﬁé f)l ns = 1274¢
w | | L"{H !@the base portions of the slots and the
u

conpl enent Qr y- sho of the teeth wll engage agai nst the stop
shoul ders of the stop nenbers;.. Anot her priaryqart electrical connector
assenbly is disclosed in U S Patent No. 4,871,321, Cctober 3, 1989,

titled 30 "Electrical Connectp?-" Arcanhestarssesanbyy a8 reditefoln cladpplying
an insertion force to whereions=ict ppisss blkaks fuxrhet Oromprises pegketoportiiens

‘tor assenbly andgfoaaseluRnl | 3lotd and sERRGAd FotOMrissafit shodfenpetr are
ed to insulate theyien GRBLARL vOIdASu1 iR &MY’%RY OB id IockNVEDTL (NS

obj ect of the pr e§egLv1 gvgncieggn %reag%)r QEi tcl!le Pength oot] dg{é sls'x ufdeght

gl e connector and an _assdcl a
sections, whereby a gap ls formed between the shoulder

sections and the mounting substrate, thereby aveoiding the
cutting or shearing of traces on said mounting substrate.

4. An installation fixture for installing contact
10 pins of a connector into respective contact holes in a
mounting substrate, comprising:

(a) a fixture plate;

{b) at least one alignment pin, extending upward
from said fixture plate, for insertion through mutually

15 aligned alignment holes of a mounting substrate and
connector;

{c) a resilient pad providing a surface onto which
rests a section of the connector extending beycnd an end of
said mounting substrate, whereby said connector is prevented

20 from tipping as its contact pins are inserted into contact
holes of the mounting substrate.

5. An installation fixture as recited in claim 4,
wherein said resilient pad comprises a spring member.

6. An installation fixture as recited in claim 4,
25 wherein said resilient pad comprises a foam rubber member.

7. A connector assembly capable of connection to
a mounting substrate having bore holes, comprising:

(a) a first insulative housing;

(b) a first plurality of contact pins arranged in

30 a first row, each contact pin in said first row comprising a

first section extending in a first direction from said first
insulative housing, a second section oriented in a second
direction which is generally perpendicular to said first
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par a "press block," that may also serve as PCT/#8%4 /1274 9
insmmtrmmmmmnmoverl ng the bent contact pins. A further object of

the preSent i*nventkron is to provide a sinple tool to facilitate the
insertion of the connector into 5 a PCB or likg yppunting substrate.

directiog; and a third section extending from said second
section im said second direction, wherein said contact pins
are arranged in a plurality of rows and said third section is
formed to provide a compliant press fit engagement with a
5 mounting substrate bore hole;
(c) a second plurality of contact pins arranged in

a second row, each contact pin in said second row comprising:
a first section extending in a third direction from said
first insulative housing, said third direction being inclined

10 relative to said first direction; a second section oriented
in a second direction which is generally perpendicular to
said first direction; and a third section extending from said
second section in said second direction, wherein said contact
pins are arranged in a plurality of rows and said third

15 section is formed to provide a compliant press fit engagement
with a mounting substrate bore hole; and

(d) a press block comprising a second insulative

housing and slots formed in said second insulative housing to
receive the respective contact pins and to apply an insertion

20 force to said pins, wherein at least one of said contact pins
is press-fitted into said press block, whereby said press
block becomes attached to and part of the connector assembly,
and wherein said first insulative housing includes a lip
forming a sidewall of a channel in said first insulative

25 housing, and said second insulative housing of said press
block comprises a hook engagement portion for engaging said
lip in said first insulative housing, said hook engagement
portion being narrower than the width of said channel.

8. A connector assembly as recited in claim 7,

30 wherein, in said first and second rows, the respective
contact pins comprise a shoulder section interposed between
the second and third sections, said shoulder section having a
lateral dimension, extending in a direction perpendicular to
the second direction, which is greater than a corresponding

35 lateral dimension of the second section.
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A connector assenbly in accordance with the present i nventioh''i's ca{)abPe’ 4¢

of sold to a nounting substrate having suitable bore

hol es. ?"nmﬂmimﬂlmIMIenbl y conprises a first insulative housing; a
plurality of centtcts 18 pins each conprising a fji rst. section extending in a
first direction fromthe first insulative housing, a second section
oriented in a second direction Wrm ch A sofeebAldsgenblypes pedted liarclaimt He
first direction, and a tmr{e@eﬁe&a@%ressaa%@ndﬂu@gnézr Q%éﬂ%eé%@ﬂ& Sp%suam,

in the second direction. 1’51 CQQ{@gtm NRa G ad dLPIEL L & q@ LJ\
g o 48 Jrr gt sey

rows In addi tion, thet secl|on, rredto
orpl i ant press fit engid nﬁ?ﬁpe\ﬂ”t‘ﬁ %ﬁfl%ﬁ é?fl%t rate bore hoI e

e inventive assenbly al so includes a press bl ock conprising a second
I nsul ati ve housing and 5l ots formfd 20 cennedter sassemlyl A3RARdER| 9 chowssitign tt@
receive the respective a @eOhGihy Pibdtratyl hhoirdPpoye AB1ed2AAIdrRNoE QGloge t O
t he pins. electrically conductive traces, comprising:
' (a) a first insulative housing;
(b) a plurality of contact pins each comprising a
10 first section extending in a first direction from said first
insulative housing, a second section oriented in a second
direction which is generally perpendicular to said first
direction, and a third section extending from said second
section in said second direction, wherein said contact pins
15 are arranged in a plurality of rows and said third section is
formed to provide a compliant press fit engagement with a
mounting substrate bore hole; and
(¢) a press block comprising a second insulative
housing and windows and slots formed in said second
20 insulative housing, said slots receiving the respective
contact pins;
wherein, in a first row the respective contact
pins comprise a shoulder section interposed between the
second and third sections, said shoulder section having a
25 lateral dimension extending in a direction perpendicular to
the second direction, said lateral dimension being greater
than a corresponding lateral dimension of the second section,
and wherein said slots have a depth greater than the length
of said shoulder section, whereby a gap is formed between the
30 shoulder section and the mounting substrate, thereby avoiding
the cutting or shearing of traces on said mounting substrate.

11. A connector assembly as recited in claim 10,
wherein at least one of said contact pins is press-fitted
into said press block, whereby said press block becomes

35 attached to and part of the connector assembly.

This Sheet Has Been Replaced

N




r NAT

l UI/

The third sections of the contact pins are designed to be press fltt%d
into gf,m,wﬂy nmounti ng substrate. I n one preferred enbodi nent
of the'} "Hﬁ [f first row the 25 respective contact pins conprise a
shoul der secti doh terposed between the secondeand third sections. The
shoul der sections have a laterdl dinension, extending in a di rection
perpendi cul ar to the second di ré@ti dh SOPREAT | %sse’“b]d’r gapatylet physognection to
correspondi ng | ateral diWshg#ﬁqoﬁuhﬂéas%@ehm%@%%@w%9.!101aneaeldlntoren, in
a second row the respectéeMetricaiont@ntiu@iive araeceshawhgerdiags. The press
block in this enbodi ment i nclidgesa aiged NasutitaaRubang;ng a radi us
hing ~ aradius of the shoyhderd gsarhliRy o BUftactol ASELdd QBnfNeEy o
lied to the press bl O:C:.rslts tQ:g{:lé il ecpmg fn@ fn_s d rer{fess 35 p‘lt ng g‘il

t
e corner surface of the atron Fixturs

n accordance with the “"sb‘tl%%’é’ﬁt h?"rf\}éﬁt |aoﬁ°‘6‘?ﬂ‘?'pff"ste‘§" °‘T‘FR?‘H’r énpt &eeondyt

| east one direction which is generally perpendicular to said first

direction, and a third section extending from said second

10 section in said second direction, wherein said contact pins
are arranged in a plurality of rows and said third section is
formed to provide a compliant press fit engagement with a
mounting substrate bore hole; and

(c) a press block comprising a second insulative

15 housing and windows and slots formed in said second
insulative housing, said slots receiving the respective
contact pins and said windows providing means for grasping
said press block in removing said press block from said first
insulative housing.

20 13. A connector assembly as recited in claim 12,
wherein, in a first row the respective contact pins comprise
a shoulder section interposed between the second and third
sections, said shoulder section having a lateral dimension
extending in a direction perpendicular to the second

25 direction, said lateral dimension being greater than a
corresponding lateral dimension of the second section, and
wherein said slots have a depth greater than the length of
said shoulder section, whereby a gap is formed between the
shoulder section and the mounting substrate, thereby avoiding

30 the cutting or shearing of traces on said mounting substrate.
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alignnent-pin, extending upward fromthe fixture plate, for POT/S24 /7 79 7
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- ' ABSTRACT OF THE DISCLOSURE

~ -Bisclosed is a multi-row right angle connector and
a press block for installing the connector on a mounting
substrate without soldering the contact pins. The connector
legs comprise "eye of the needle” compliant interfaces that
make electrical contact with the interior surfaces of the
substrate’s plated through hcles. The press block is
designed for use with a four-row right angle receptacle and
locates rows 2, 3, and 4 on respective true grid positions
and serves as a means for transmitting force from an external
press to the contact pin tails. The contact tails in rows 2,
3, and 4 have a T-shaped shoulder that is pressed into a
pocket in the press block. The insertion force is applied to
the pins in row 1 by a corner having a radius matching the
radius of the row 1 tails.



NATICA A

insertion through mutual ly aligned alignment holes of a mobrt(hg £ 12743

substrate and connector; a resilient pad providing a surface onto which
rests a section of the connector extending 5 beyond an end of the nounting
substrate. The pad prevents the connector fromtipping as its contact
pins are inserted into contact holes of thg grounting substrate.
An inportant advantage of the present invention is that it allo
extrenely cost effective 1igble 10 assenbly of electrical ¢
enpl oyi ng connectors m)un%?gi oz a PCB. An inportant distingu
feature of the present i nvention is that at |east one of
pi I S press- fitted into a slot in the press bl ock,
iy 0\\S the press block to becone attached to and pa
nnector assenbly. In addition, in preferreﬂ?anboe'
rtions have a depth greater than the |ength g
his provides a gap between the
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shoul der sections and the nounting substrate, thereby avoi di ng the
cutting or shearing of traces on the nounting 20 substrate. These features
are lacking in prior art connectors of the type disclosed, e.g., in US.
Pat ent No. 4,871, 321. .. Anoi/lger ) f the present

I nvention is t hat the above-nenti oned #1rsi I ncl udes
a25|ip(10-5inthf§'aﬁn byt i Y/ of the
press bl ock conprise ook <]

the first insulative housing.
the lip fornms a- sidewal | of a ghag
and 30 the hook engagenent portionifo

e width of the channel. This provi de€
'rgol (see Fig. 9) may be inserted flor
Yhousi ng | oose fromthe first
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i nsul ative housing. 35 other features of the preseg{7inygy 'ympﬁayeo, g
di scl osed bel ow. This is the
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-7. - BRI EF DESCRI PTI ON OF THE DRAW NGS

i sonetric view of one enbodi nent of

assenbly in accordance with the present invention.
the 5 receptacle inserted into the PCB
expl oded vi ew of the connector*”  assenbly of4/ki gure 1.

3 is a side elevation cross-section view of

before insertion into (Etaﬁ. 0
PG

cross-section vi ew of

nnector ggxeybly b

Fi WW?U%% /an2 749

a right angle connector

recept acl e)

This drawi ng depicts
Figure 2 is an

Fi gure

t he connector assenbly

Figure 4 is a front elevation

PCB. Figure 5is I de_el evayion cr

yo =section vi en/Bf t he
connector assenbly after insertion /@-d thE Pﬂ?ﬂ5
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Figure 6 is a front elevation cross-section view of 15 the ¢

asgenbl y after insertion into the PCB. Fi gure ng%réﬁa@ 7c4 9
depiction of an installation fixture for a connector assenbly in

accor dance with the present knvention. Figures 7A-7Cillustrate the
probl em addressed by the installation fixture, 20s - Figure 8 is a
schematic depiction of an altermativy di ment of the connector

assenbl y. Fi gure 9~sch tically depicts a t;fu r Vi ng

or prying the second insulative houstfg 12 Ioose;g:omthe /éc.)rs

i nsul ati ve housi ng 10. 25 DETAI LED [BESCRI PTI PREFERRED EMBODI MENTS

The present invention provides a ngang for Installing a multi-row right
angl e connector (e.g., a

/4
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receptacle) onto a nmounting substrate (e.g., a PCB) w thou St g )
the contact pins. In a preferred enbodi nent, the 30 connector; l.egs coﬁpﬁ

"eye of the needle" conpliant interfaces (sometines referreéd-to herern
as the "third section") that nmake electrical contact with the interior
surfaces of the substrate's plated through-hol es "“The present invention

Is particularly useful in (bub-not limted 35 29) appl i cations invol ving
ri ght angl e connectors conprising plns/25f rectangul ar, rather than

square, Cross-sect I ons. F/G 7A

{
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Z
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Such rectangul ar pins are nore prone than square pins to buckl e daring

I nsertion into a nounting substrate. In the enbodi nent descri bed bel ow,
a press bl ock designed for use with a four-row HPC right angle
receptacle locates rows 2, 3, 5 and 4 on respective true grid positions and
serves as a means for transmtting force froman external press to the
cont act pintails (the portion exténding fromthe connector body,

which is sonetines referred to herein as the "second section"). The

contact tails inrows 2, 3, and 4 have a T-

\/ [} _ "
..... "/ 2 ’ i .
4 @ L / v, “%
/ 7 -
7/ i -
20)5f4s

RIGHT ANGLE ELECTRICAL CONNECTOR AND INSERTION TOOL THEREFOR
FIELD OF THE INVENTION

The present invention relates generally to
electrical connectors and more particularly to a press fit
right angle connector and a press block for insertion of the
bent pins of the connector into holes of a mounting
substrate.

BACKGROUND OF THE INVENTION _

In the bast, electrical connectors have included
straight-post type contacts secured perpendicularly in a
mounting substrate, such as a printed circuit board (PCB).
From an electrical packaging standpoint, such an arrangement
of mating elements is generally desirable for electrical
components, card edge connectors, backpanel assemblies, and
related applications wherein the mating conductors may be at
right angles to the mounting substrate without extending
beyond the allotted space limitations above the substrate.

It is often desirable to be able to press fit the
contacts directly into the mounting substrate rather than
soldering them. Certain prior art approaches to press fitted
contacts have included only straight-post type contacts
having rigid, transversely extending load bearing shoulders
for receiving and rigidly withstanding the requisite press
fit insertion force from an insertion tool. Moreover,
certain straight-post contacts have been designed to be press
fitted into bores in a mounting substrate and subsequently
covered by an insulative housing. An insulative housing

which is removable from around the press fitted contacts

This is the replacement sheet
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10 shaped shoul der that is pressed into a pocket in the press bl ock.
This feature retains the press block on the pinfield of the connector
body. A hook engagenent of the press bl ock to the connector body
prevents the press block fromrocking downwar d and destroying the pin
tip true position, which can 15 result in buckling of the pins under an

I nsertion force. The insertion force is applied to the pins in
row 1 (the pins closest to the nounting substrate) in a different

manner. This is due to the extremely clgse spaci ng of the row 1l pins to
t he nounting substrate, which spacing pfevents 20 the row 1 pins from being

af forded shoul,dgks Qfmésﬁ%l%f“%ciséy(P@ QﬁgsEocéh€a9tQSaﬁﬁ FAVS, 324 esFOr

exanple, in one nbodi men row . prns are spaced approxi nately
t hr ee- Hﬁﬁ&ﬁéﬁ?ﬁ%lBY an inch (.030 in.) fromthe nounting substrate
after insertion. Ac@aedi agplogtdenfdasanthavivgnbean, cbhea2d psess ddrock i s

provi ded “ﬁ%@e§t§8£”§£tgagifﬁké&'é?ﬁé&it board holes is inserted into a
5 PCB, it is necessary to apply an insertion force on the upper

side of the bends of the contact posts. Specifically, it is
desirable to provide an insertion force as precisely as
possible in an axial direction of the contact posts. The
insertion of such plug connectors is especially problematic

10 when the plug connectors are provided in a plurality of
parallel rows, such as, for example, in DIN plug connectors
or high pin count (HPC) right angle receptacles and headers.
In such connectors, the bent contact posts of the various
contact rows, viewed in the direction of insertion, are

15 arranged in overlapping fashion upon leaving the insulating
member.

U.S. Patent No. 4,955,819, September 11, 1990,
titled "Plug Connector Having Bent Contact Posts for
Insertion Into Printed Circuit Board Holes," discloses a plug

20 connector with bent contact posts in combination with a
comb-shaped supplemental part having crosspieces for
supporting the contact posts. An insertion tool is also
disclosed. This patent is briefly summarized below, as is
another patent, namely, U.S. Patent No. 4,550,962. The

25 drawings of these two patents may advantageously be referred
to when reading the following summaries, in which the
reference numerals in parentheses refer to the elements
depicted in the patent drawings.

In U.S. Patent No. 4,955,819, the disclosed plug

30 connector includes an insulating member (ref. no. 1) with
contact elements (ref. no. 2) contained therein. The contact
elements are arranged in a plurality of parallel rows. The
contact posts (ref. no. 4) project from the insulating member
and are bent at right angles. The contact posts are provided

35 at their ends with an insertion section (ref. no. 7) for
fastening and making contact in suitable PCB holes. Lateral

This is the replacernent sheet
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matching the radius of the row 1 tails. This feature provi des a bearing
area on both sides of the row 1 tails and transmts the required
installation force to the row !l tails. Figure 1 is an isonetric
vi ew of one enbodi nent of 30 a right angle connector assenbly in accordance
with the present invention. Figure 1 depi cts t he connector assenbly

I nserted into the nounting substrate. gur s an expl oded vi ew of
the assenbly of Figure 1. The connector assenbly in this enbodi ment

| ol udes aff&ﬁrgés fd0 @ @ 37 REEST DLOCK; 42 nofise SNOND di flgure 2

t he nountin Sy as con Prve recei vi ng
pins 10-2 o *‘éb](ﬁﬁ a?,qre SeICNrtthJstbRaﬂblll% EPren ettt rtet dhies PEBPCB.

This is the replacenkﬂtsﬁﬁﬁﬁtln Figure 2, the respective rows of
contact posts are in each instance arranged directly under
5 and/or above another row of contact posts. To be able to
press the contact posts into the holes of the PCB, an
insertion force must be exerted on the individual posts,
specifically, on the upper side of the post regions running
horizontally. To this end, a comb-like supplemental part
10 (ref. no. 10) is provided. The comb-like part is slipped
between the contact posts as shown. Crosspieces (ref. no.
13) are formed in the slots with bearing shoulders (ref. no.
12) . Purportedly, a plug connector provided with a
supplemental part of this kind may be set up on a printed
15 circuit board with the pin-shaped ends (ref. no. 6) of the
posts extending into the circuit board holes such that the
insertion sections (ref. no. 7) may be pressed into the holes
with the aid of a simple insertion tool (ref. no. 17). The
insertion tool includes a flat stamper (ref. no. 18) for
20 acting on the surface (ref. no. 15) of the supplemental part
(ref. no. 10). A supporting plate (ref. no. 19) prevents the
outer post rows from deflecting or buckling outwardly in the
operation of insertion.
U.S. Patent No. 4,550,962, November 5, 1985, titled
25 "Solderless Electrical Connector Assembly," discloses a
solderless electrical connector egquipped with inserting
segments at the free ends of the contact pins. The inserting
segments are inserted into bore holes in the PCB by means of
an additional insulating member. An insertion tool having
30 guide ducts formed to receive portions of the contact pins is
also disclosed. The disclosed connector is designed to
eliminate labor intensive soldering connections and to
prevent thermal stresses resulting from the soldering
process.
35 The connector assembly comprises an insulative
housing (ref. no. 1) for a multiple contact plug (ref. no.
2). A plurality of contact pins (ref. no. 4), each of which

This is the replacement sheet
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- 9 - Figures 3 and 4 respectively depict side and front
cross-sections of the connector assenbly before insertion into the PCB
Figures 5 and 6 respectively depict side and front cross-sections of the
connector assenbly after

_4.—

includes a connection post (ref. no. 7) having a connection
end (ref mo. 3) and a base portion (ref. no. 4a) extending
perpendicularly to the connection post, are mounted on the
contact plug in parallel rows. Each of the connection posts

5 of the contact pins is formed with connection ends (ref. no.
3) and stop members (ref. no. 8) defining stop shoulders 8a.
The connection posts (ref. no. 7) are shaped for insertion
through the bore holes of a PCB. To limit the insertion
depth (t), the stop members (ref. no. 8) have a width (b)

10 enlarged relative to the width (q) of the connection posts.

The connector assembly is also provided with an

additional plastic housing (ref. no. 9) serving
simultaneocusly as an insertion tool and as an insulating
cover. The housing is provided with a comb-like

15 configuration. A plurality of parallel webs or teeth (ref.
no. 11) extend from the housing so as to define cutout
portions (ref. no. 10). The cutout portions are formed with
base portions (ref. no. 10a) and the teeth are formed with
free ends (ref. no. 11b),'which define complementary '

20 shoulders (ref. no. lla) adapted to bear against the stop
shoulders (ref. no. 8a) of the stop members. When it is
desired to insert the contact pins into the PCB, the housing
(ref. no. 9) is arranged so as to have the contact pins
extend within the slots (ref. no. 10). The base portions of

25 the pins will be located beneath the base portions of the
slots and the compleméntary shoulders of the teeth will
engage against the stop'shoulders of the stop members.
Another prior art electrical connector assembly is disclosed
in U.sS. Patent No. 4,871,321, October 3, 1989, titled

30 "Electrical Connector.”" 1In this assembly, a tool for
applying an insertion force to the contact pins does not form
a part of the connector assembly and, consequently, a
separate cover and stiffener are needed to insulate the
contact pins.

35 BUMMARY OF THE INVENTION

An object of the present invention is to provide a
solderless right angle connector and an associated insertion

{3 is the replacement sheet
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5 insertion into the PCB. Referring nowto Figures 1-6,. the receptacl e

10 conprises an insulative housing 10-1; a plurality of pins 10-2
arranged in a plurality of rows, in this exanple four rows; so-called
"eye of the needle" conpliant interfaces 10-3; a flange 10-4 for
securing the 10 receptacle to the PCB;, a lip 10-5, which is adapted for
hooki ng engagenent with a hook portion 12-3 of the press bl ock; a
plurality of sockets 10-6, which are Tedpectively el ectrically connected

to the pins_10-2; J|oad aring _.Ts, shaped shoul ders 1Q-7 forped in al
but the roex?i?bizﬁesien?eraeréjl e BREET gg%?c}é’ t(r)\t(ta{]acorjr“ﬁm %r}téoi Rterfates 10- 3.
The row 1 an phgisl ariey s dpparsdingl gosesigaethe heentefaardricd wumsral A10-8 (see

Figure 4) pecanise dibpacdidd @hef beBLERE OhP&Re ASid d Mabovidet Rey do not
i ncl ude the.shgeul ders rises slots

12°1" each STBEF T h 5% AR Ea5Eo PECLITE: U At 01 BAGEEPECEeR® or
5 a PCB or like mounting substrate.

A connector assembly in accordance with the present
invention is capable of solderless connection to a mounting
substrate having suitable bore holes. The connector assembly
comprises a first insulative housing; a plurality of contact

10 pins each comprising a first section extending in a first
direction from the first insulative housing, a second section
oriented in a second direction which is generally
perpendicular to the first direction, and a third section
extending from the second section in the second direction.

15 The contact pins are arranged in a plurality of rows. In
addition, the third section of each pin is formed to provide
a compliant press fit engagement with a mounting substrate
bore hole. The inventive assembly also includes a press
block comprising a second insulative housing and slots formed

20 'in the second insulative housing to receive the respective
contact pins and to apply an insertion force to the pins.

The third sections of the contact pins are designed to be
press fitted into bore holes of the mounting substrate. In
one preferred embodiment of the invention, in a first row the

25 respective contact pins comprise a shoulder section
interposed between the second and third sections. The
shoulder sections have a lateral dimension, extending in a
direction perpendicular to the second direction, which is
greater than a corresponding lateral dimension of the second

30 sections. In addition, in a second row the respective
contact pins are shoulderless. The press block in this
embodiment includes a corner surface having a radius matching
a radius of the shoulderless pins. Thus, an insertion force
applied to the press block is transmitted to the shoulderless

35 pins by the corner surface of the press block.

An installation fixture in accordance with the

present invention comprises a fixture plate; at least one

This is the replacement sheet
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poéket portions 12-2, which are arranged to receive the

shoul der
12-3; and a curved surface 12-4 (see Fig. 3), for applying an insertion

force to the row 1 pins 25 10-8. As nentioned above, the contact pins,
rows 2, 3, and 4 each have the T-shaped shoul der 10-7 (see

tails,

in

Fig. 4).

press bl ock as the connector is installed on the PCB. This feature,
retatns 80 the press block on the pins.
The hook engagenent of the press block 12 to the connector body 10-1,
provi ded HA1INMENEL@RNs £ALSNERTT 10PWRr Pricihttdia Hel e es PBREEK fPom

whi ch is best shown by Figure 6,

rocki ng

The insertion faorce is.,applied.to the row 1 ns,
sur f :3102 12“5%,1“%'30 ﬁ“:%’%sFrg%F;aPﬁsC%’B%ﬁ?é\é a pﬁ'%szl )

. 0O3syrfaTY e which rests a section of the connector extending

(e.g.,
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35

portions 10-7 of the row 2, 3, and 4 pi ns; the hook section

respective

or

These shoul ders are press fitted into the pockets. 12-2 of the

i eyiRnd taRdudas hieyh DOy t ALi dhdy td Pidni Do Lkis0BE a

beyond an end of the mounting substrate. The pad prevents
the connector from tipping as its contact pins are inserted
into contact holes of the mounting substrate.

An important advantage of the present invention is
that it allows for extremely cost effective and rellable
assembly of electrical circuits employing connectors mounted

on a PCB. An important distinguishing feature of the present

invention is that at least one of the contact pins is press-
fitted into a slot in the press block. This feature allows
the press block to become attached to and part of the
connector assembly. In addition, in preferred embodiments
the pocket portions have a depth greater than the length of
the shoulder sections. This provides a gap between the
shoulder sections and the mounting substrate, thereby
avoiding the cutting or shearing of traces on the mounting
substrate. These features are lacking in prior art
connectors of the type disclosed, e.g., in U.S. Patent No.
4,871,321, '

Another key feature of the present invention is
that the above-mentioned first insulative housing includes a
lip (10-5 in the drawings) and the second insulative housing
of the press block comprises a hook engagement portion for
engaging the lip in the first insulative housing. In
preferred embodiments of the invention, the lip forms a.
sidewall of a channel in the first insulative housing, and
the hook engagement portion for engaging the lip is narrower
than the width of the channel. This provides a space into
which a lever-like tocl (see Fig. 9) may be inserted for
prying the second insulative housing loose from the first
insulative housing.

Other features of the present invention are

disclosed below.
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enbodi ment). This radi us extends along the length of the
press block and is interrupted by slots as necessary to
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an isometric view of one embodiment of
a right angle connector (receptacle) assembly in accordance
with the present invention. This drawing depicts the
receptacle inserted into the PCB.

Figure 2 is an exploded view of the connector
assembly of Figure 1.

Figure 3 is a side elevation cross-section view of
the connector assembly before insertion into the PCB.

Figure 4 is a front elevation cross-section view of
the connector assembly before insertion into the PCB.

Figure 5 is a side elevation cross-section view of
the connector assembly after insertion into the PCB.

_ Figure 6 is a front elevation cross-section view of
the connector assembly after insertion into the PCB.

Figure 7 is a schematic depiction of an
installation fixture for a connector assembly in accordance
with the present invention. Figures 7A-7C illustrate the
problem addressed by.thé installation fixture.

Figure 8 is a schematic depiction of an alternative
embodiment of the connector assembly.

Figure 9 schematically depicts a tool 30 removing
or prying the second insulative housing 12 loose from the
first insulative housing 10.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The present invention provides a means for
installing a multi-row right angle connector (e.g., a
receptacle) onto a mounting substrate (e.g., a PCB) without
soldering the contact pins. 1In a preferred embodiment, the
connector legs comprise "eye of the needle" compliant
interfaces (sometimes referred to herein as the "third
section') that make electrical contact with the interior
surfaces of the substrate’s plated through-holes. The
present invention is particularly useful in (but not limited
to) applications involving right angle connectors comprising
pins with rectangular, rather than square, cross-sections.

This is the replacement sheet

Date: 2  AUG 1996



accommodate the row 2, 3, and 4 tails. The row 1 press bl ock slot is

w der than the row 2-4 tails and narrower than the row 1l tails. This
feature provides a bearing area on both 5 sides of the row 1l tails. This
bearing area transmts the required installation force to the row 1
tails. An installation fixture in accordance with the

present invention facilitates the installation of a connector onto a
nounting substrate. The probl em addressed by this 10 fixture is illustrated

by Figure 7A-7C. Figure 7A shows the ~ & Gnnect or, in this case the

receptacl e P 4 ] | i 1L h les 14-1
herpor | agtdn BeBSSHATAL bURs orlRRR' prdnd KAARTRUMIEL B LAE 90 F° fe
connect or PUFElesdgréageinshnpliemel iiaferOuNSinghevRsrFEate 15 Fhé'f ore, the

connect or iembsdpRentede38pYBed Nee RGB t0 press BRbgRt ddesygaat esk Like Figure
78 shows hoWchng ¢aRSELO" ubd righlPAACGEcd¥Rate! 13408V PoEI BN,
5 and 4 on respective true grid positions and serves as a means
for transmitting force from an external préss to the contact
pin tails (the portion extending from the connector body,
which is sometimes referred to herein as the "second
section"). The contact tails in rows 2, 3, and 4 have a T-
10 shaped shoulder that is pressed into a pocket in the press
block. This feature retains the press block on the pinfield
of the connector body. A hook engagement of the press block
to the connector body prevents the press block from rocking
downward and destroying the pin tip true position, which can
15 result in buckling of the pins under an insertion force.
The insertion force is applied to the pins in row 1
(the pins closest to the mounting substrate) in a different
manner. This is due to the extremely close spacing of the
row 1 pins to the mountiﬁg substrate, which spacing prevents
20 the row 1 pins from being afforded shoulders of the kind
provided to the pins of rows 2-4. For example, in one
embodiment, the row 1 pins are spaced approximately three-
hundredths of an inch (.030 in.) from the mounting substrate
after insertion. According to the present invention, the
25 press block is provided with a corner having a radius
matching the radius of the row 1 tails. This feature
provides a bearing area on both sides of the row 1 tails and
transmits the required installation force to the row 1 tails.
Figure 1 is an isometric view of one embodiment of
30 a right angle connector assembly in accordance with the
present invention. Figure 1 depicts the connector assembly
inserted into the mounting substrate. Figure 2 is an
exploded view of the assembly of Figure 1. The connector
assembly in this embodiment includes a receptacle 10 and a
35 press block 12. As shown in Figure 2, the mounting substrate
14 has conductive bore holes 14-1 for receiving pins 10-2 of
the receptacle. In this example the substrate is a PCB. '
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connector is tenporarily supported parallel to the nounting substrate
and a press is engaged, the connector pins 10-2 may 20 buckl e as shown in
Figure 7C. This can occur if the pins are not presented parallel to the
axi s of the substrate holes or if the insertion force exceeds the colum
strength of the pi ns. One enbodi ment of an installation
fixture in 25 accordance with the present invention is schematically
depicted in cross-section by Figure 7.. gs-shown, the installation
fixture includes a plate 20, a spring pad 16 supporting the connector
nose (the portion extguéesgsbeyond resﬁdﬁllQ@By aagipteybadeiamg ifrdutom

L1 PP N9 OVefoBElekel o0 LPSEIL Ikl R L0sahL o, O 5 d B AiaricRO that the

connect or % vert ring 1nstallation. An
al t er nat i vén"&ERbEAR BRE - (nﬁﬁg%ﬁﬁﬁwﬁ QﬂﬂbétFFEPEgthV?é%|¢?Qﬁﬁt sidgadnde.g., a
f oam r ubbetrpad) ctosstbecEPsn NG PlteC connector assembly after

5 insertion into the PCB. Referring now to Figures 1-6,. the
receptacle 10 comprises an insulative housing 10-1; a
plurality of pins 10-2 arranged in a plurality of rows, in
this example four rows; so-called "eye of the needle"
compliant interfaces 10-3; a flange 10-4 for securing the

10 receptacle to the PCB; a lip 10-5, which is adapted for
hooking engagement with a hook portion 12-3 of the press
block; a plurality of sockets 10-6, which are respectively
electrically connected to the pins 10~2; load bearing T-
shaped shoulders 10-7 formed in all but the row 1 pins near

15 their ends, above the compliant interfaces 10-3. The row 1
pins are separately assigned the reference numeral 10-8 (see
Figure 4) because they differ from the other pins in that
they do not include the shoulders 10-7.

The press block 12 comprises slots 12-1 each of

20 which is adapted to receive a column of pins; recess or
pocket portions 12-2, which are arranged to receive the
respective shoulder portions 10-7 of the row 2, 3, and 4
pins; the hook section 12-3; and a curved surface 12-4 (see
Fig. 3), for applying an insertion force to the row 1 pins

25 10-8. As mentioned above, the contact pins, or tails, in
rows 2, 3, and 4 each have the T-shaped shoulder 10-7 (see
Fig. 4). These shoulders are press fitted into the pockets
12-2 of the press block as the connector is installed on the
PCB. This feature, which is best shown by Figure 6, retains

30 the press block on the pins. The hook engagement of the
press block 12 to the connector body 10-1, provided by
elements 12~3 and 10-5, prevents the press block from rocking
downward and destroying the pin tip true position.

The insertion force is applied to the row 1 pins

35 10-8 by the curved surface . 12-4, which has a radius matching
the radius of the row 1 tails (e.g., .03 inch in one
embodiment). This radius 'extends along the length of the
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Figure 8 is a schematic depiction of an alternative 35 enbodi nent of the
connector assenbly. In this enbodi nent, the row 1 pins 10-8 are

| engt hened and bent upward as shown. Thi s makes these pins capabl e of
supporting |l ateral |oad-
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35
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press block and is interrupted by slots as necessary to
accommodate the row 2, 3, and 4 tails. The row 1 press block
slot is wider than the row 2-4 tails and narrower than the
row 1 tails. This feature provides a bearing area on both
sides of the row 1 tails. This bearing area transmits the
reguired installation force to the row 1 tails. )

An installation fixture in accordance with the
present invention facilitates the installation of a connector
onto a mounting substrate. The problem addressed by this
fixture is illustrated by Figure 7A~7C. Figure 7A shows the
connector, in this case the receptacle 10, placed onto the
PCB 14 in alignment with the holes 14-1 thereof. As
discussed above, the width of the interfaces 10-3 of the
connector pins is greater than the diameter of the holes.
Therefore, the connector is supported above the PCB to a
height designated Ll1. Figure 7B shows how the connector is
unbalanced due to its uneven weight distribution. If the
connector is temporarily supported parallel to the mounting
substrate and a press is. engaged, the connector pins 10-2 may

"buckle as shown in Figure 7C. This can occur if the pins are

not presented parallel to the axis of the substrate holes or
if the insertion force exceeds the column strength of the
pins.

One embodiment of an installation fixture in
accordance with the present invention is schematically
depicted in cross-section by Figure 7. As shown, the
installation fixture includes a plate 20, a spring pad 16
supporting the connector nose (the portion extending beyond
the PCB) and preventing it from tipping over prior to
insertion, and a location pin 18 ensuring that the connector
can only move in a vertical plane during installation. An
alternative embodiment (not shown) substitutes a resilient
pad (e.g., a foam rubber pad) for the spring plate.

Figure 8 is a schematic depiction of an alternative
embodiment of the connector assembly. In this embodiment,
the row 1 pins 10-8 are lengthened and bent upward as shown.
This makes these pins capable of supporting lateral load-

This is the replacement sheet
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bearing Shoulders 10-7 of the kind fornmed in the pins of rows 2-4. Wth

this enbodi nent of the receptacle, the press bl ock 12 coul d

advant ageously be nodified to include pockets 12-2 for receiving the
shoul ders of the row 1 pins. Figure 9 5 depicts a "puller” tool 30 for
renovi ng second insul ative housing 12 fromthe first insulative housing
10. As shown, e.g., in Figure 2, the press block includes w ndows 12-5.
Pins (not shown) in the puller 30 grasp the windows in the press bl ock
12 and the puller uses the groove/lip on the 10 receptacle 10 as a ful crum
to renmove the press bl ock. - ihhe parts referred to throughout
this specification can be nade fronﬁknown materials used to nake simlar

bearing shoulders 10-7 of the kind formed in the pins of rows
2=-4, Witlr this embodiment of the receptacle, the press block
12 could advantageously be modified to include pockets 12-2
for receiving the shoulders of the row 1 pins. Figure 9
5 depicts a "puller" tool 30 for removing second insulative

housing 12 from the first insulative housing 10. As shown,
e.g., in Figure 2, the press block includes windows 12-5.
Pins (not shown) in the puller 30 grasp the windows in the
press block 12 and the puller uses the groove/lip on the

10 receptacle 10 as a fulcrum to remove the press block.

The parts referred to throughout this specification
can be made from Known materials used to make similar
conventicnal parts. For example, the insulative housings can
be made of various plastics, such as polyetherimide resin or

15 polyphenylene sulfide resin. Any conductive walls, bases,
and shields can be made of any nonmagnetic metal or metal
alloy including zinc, aluminum, copper, brass or alloys
thereof. The contact elements can be made from any suitable
metal used for electrical'terminals, such as brass, phosphor

20 bronze, beryllium copper and the like. The contact elements
may be plated or cocated with a conductive layer, such as tin,
nickel, palladium, gold, silver or a suitable alloy.

Those skilled in the art, having the benefit of the
teachings of this specification, may effect numerous

25 modifications thereto. For example, the present invention is
by no means limited to applications employing a right angle
receptacle of the type described above, nor is the invention
limited to connectors employing any specific pin counts. The
connector, e.g., could include a plug as opposed to a

30 receptacle. Accordingly, the scope of protection of the
following claims is intended to encompass all embodiments
incorporating the teachings of the present invention as
defined in the claims.

ThmistheremacementSheet

2 g#&&~ﬁﬁ§

;_ Lk



conventional parts. For exanple, the insul ative housings can be nmad

~various pl

beryl | ium
coated wt
silver or

t he benefi
25 nodific
nmeans |im
type descr

enpl oyi ngy

10

15

20

25

30

35

This Sheet Has Been Replaced

M

ik

e of

astics, such as polyetherimde resin or 15 pol yphenyl ene sul fide
resin. Any conducti ve wal | s, bases, and shi el ds can be nade of any

gfng}aﬁmumnmﬁmmﬁﬁgl cont glclt O)él gprgln?gl ggnzibgcnaggu;n'r gtr;mansoggle{ ab

metal used for™el®ctYical terminals, such as brass, phosphor 20 bronze,

copper and the like. The contx&t- el enent s may be plated o

br ass
l e

r

h a _conductive | ayer, such as tin, ni ckel, palladium gold,
335ﬁ+£%b¥£55¥¥$wu— Those skilled in the art, havi ng

t of the 1. teacgbn@&mr téys%nﬁap@%ﬁpeaueoaf aayneétfﬁfrt da:gme
t r or arrp e, the esent 1 nve n is Yy
gSpﬁtiﬂg E&b trate W%ﬂﬂ Rara hgiﬁf acoT%rlg{ﬁi

o appl rons e g cept acl e of
i bed abovéa)noﬁ ﬁsrﬁﬁelm$RM§ﬂMWﬂ1housuhﬁbted to connectors

any speci f{b§ paNpCEHAL Sty WY contact pins each comprising a
first section extending in a first direction from said first
insulative housing, a second section orientedtin a second
direction which is generally perpendicular to said first
direction, and a third section extending from said second
section in said second direction, wherein said contact pins
are arranged in a plurality of rows and said third section is
formed to provide a compliant press fit engagement with a
mounting substrate bore heole, wherein, in a first row, the
respective contact pins are shoulderless; in a second row,
the respective contact pins comprise a shoulder section
interposed between the second and third sections, said
shoulder section having a lateral dimension, extending in a
direction perpendicular to the second direction, which is
greater than a corresponding lateral dimension of the second
section; and -

(c) a press block comprising a second. insulative
housing and slots formed in said second insulative housiﬁg to
receive the respective contact pins and to apply an insertion
force to said pins, said press block including a corner
surface having a radius matching a radius of the shoulderless
pins, whereby an insertion force applied to said press block
is transmitted to said shoulderless pins by said corner
surface, wherein at least one of said contact pins in said’
second row is press-fitted into a slot in said press block,
whereby said press block becomes attached to and part of the
connector assembly.

2. A connector assembly as recited in claim 1,
wherein said first insulative housing includes a lip and said
second insulative housing of said press block comprises a
hook engagement portion for engaging said lip in said first
insulative housing.
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cohnector, e.g., could include a plug as opposed to a 30 receptacle.
‘Accordingly, the scope of protection of the followng clains is intended
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3. A connector assembly as recited in claim 1,
wherein. said press block further comprises pocket portions
formed in said slots and arranged for press fit engagement
with respective shoulder sections, said pocket portions

5 having a depth greater than the length of said shoulder
sections, whereby a gap is formed bketween the shoulder
sections and the mounting substrate, thereby avoiding the
cutting or shearing of traces on said mounting substrate.

4. An installation fixture for installing contact
10 pins of a connector into respective contact holes in a
mounting substrate, comprising:

(a) a fixture plate;

(b) at least one alignment pin, extending upward
from said fixture plate, for insertion through mutually

15 aligned alignment holes of a mounting substrate and
connector;

(c) a resilient pad providing a surface onto which
rests a section of the connector extending beyond an end of
said mounting substrate, whereby said connector is prevented

20 from tipping as its contact pins are inserted into contact
holes of the mounting substrate.

5. . An installation fixture as recited in claim 4,
wherein said resilient pad comprises a spring member.

6. An installation fixture as recited in clainm 4,
25 wherein said resilient pad comprises a foam rubber member.

7. A connector assembly capable of connection to
a mounting substrate having bore holes, comprising:

(a) a first insulative housing;

(b) a first plurality of contact pins arranged in

30 a first row, each contact pin in said first row comprising a

first section extending in a first direction from said first
insulative housing, a second section oriented in a second
direction which is generally perpendicular to said first

T i . « g . - . B
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- 12- Wiat is clained is: 1. A connector assenbly capabl e of
Conneci'on to a nDunting substrate having bore holes, conprising:

(a) a housi ng; (b) a plurality of contact pins
each c Iﬂ section extending in a first direction fromsaid
first |nsulaf|vé ou a second section oriented in a second

- 14 -

direction, and a third section extending from said second
section. in said second direction, wherein said contact pins
are arranged in a plurality of rows and said third section is
formed to provide a compliant press fit engagement with a

5 mounting substrate bore hole;

(c) a second plurality of contact pins arranged in

a second row, each contact pin in said second row comprising:
a first section extending in a third direction from said
first insulative housing, said third direction being inclined

10 relative to said first direction; a second section oriented
in a second direction which is generally perpendicular to
said first direction; and a third section extending from said
second section in said second direction, wherein said contact
pins are arranged in a plurality of rows and said third

15 section is formed to provide a cbﬁpliant press fit engagement
with a mounting substrate bore hole; and

(d) a press block comprising a second insulative

housing and slots formed in said second insulative housing to
receive the respective contact pins and to apply an insertion

20 force to said pins, wherein at least one of said contact pins
is press-fitted into said press block, whereby said press
block becomes attached to and part of the connector assembly[
and wherein said first insulative housing includes a 1lip
forming a sidewall of a channel in said first insulative

25 housing, and said second insulative housing of said press
block comprises a hook engagement portion for engaging said -
lip in said first insulative housing, said hook engagement .
portion being narrower than the width of said channel.

8. A connector assembly as recited in claim 7,

30 wherein, in said first and second rows, the respective
contact pins comprise a shoulder section interposed between
the second and third sections, said shoulder section having a
lateral dimension, extending in a direction perpendicular to
the second direction, which is greater than a corresponding

35 lateral dimension of the second section.
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direction which is generally perpendicular to said first direction, and a
third seEEion extendinE fromsaid second section in said second direction,

wher ei n llmm’@lﬂﬁul{t "H are arranged in a plurality of rows and said

third se o provide a conpliant press fit engagenent with a
mounting substrate bore hole, wherein, in a first row, the respective
contact pins are shoulderless; in a second row, the respective contact pins
conprise a shoul der section interposed hetween the second and third _
sections, said shoulder section having a | ateral dinmension, extending in a

direction perpendicyar tp domae%egenﬁsgéﬁswij@@,rmm ii%dgrlﬁ%%,th?n)a
correspondi eral, di_nensi 0 e_second section; an _ (c a
press b|och%%%%%h§F&€ §r§§50%29F%S%V%&q%&3?ﬁﬂﬁﬁﬁﬁfﬁaﬁﬂcgﬁﬁt§°f5+%%ﬂ in said
second i nsuiermade imoggiidg sllotreard vartdrey ed sivec ores sc fitaehgpyaserand t o
apply an i nseid ir®¥pective shoulder sections.

5 10. A connector assembly capable of connection to
a mounting substrate having bore holes and one or more
electrically conductive traces, comprising:

' (a) a first insulative housing;
(b} a plurality of contact pins each comprising a
10 first section extending in a first direction from said first
insulative housing, a second section oriented in a second
direction which is generally perpendicular to said first
direction, and a third section extending from said second
section in said second direction, wherein said contact pins
15 are arranged in a plurality of rows and said third section is
formed to provide a compliant press fit engagement with a
mounting substrate bore hole; and '
(c) a press block comprising a second insulative
" housing and windows and slots formed in said second
20 insulative housing, said slots receiving the respective
contact pins;

' wherein, in a first row the respective contact
pins comprise a shoulder section interposed between the
second and third sections, said shoulder section having a

25 lateral dimension exténding in a direction perpendicular to
the second direction, said lateral dimension being greater .
than a corresponding lateral dimension of the second séction,
and wherein said slots have a depth greater than the length
of said shoulder section, whereby a gap is formed between the

30 shoulder section and the mounting substrate, thereby avoiding
the cutting or shearing of traces on said mounting substrate.

11. A connector assembly as recited in claim 10, .
wherein at least one of said contact pins is press-fitted
into said press block, whereby said press block becomes

35" attached to and part of the connector assembly.
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force to said pins, said press block including a corner surface having a

T adi us s of the shoul derless pins, whereby an insertion
force Imrmmrﬂﬂﬂﬂwﬁm;ress block is transmtted to said shoul derl ess pins
by sai d*corner sursace, wherein at |east one of said contact pins in said
second row is press-fitted into a slot in said press block, whereby said
press bl ock becones attached to and part;gf- t he connector assenbly.

2. A connector assenbly as recited in cl-aim1l1l, wherein said first
i nsul ative housing izl udescenrdqroandssandlgecapabl @sef atdnmedrdivsi ng of

said press bl g€ @rg&eﬁjcr%ém%v?ﬂgagwsnﬁop@é ) Y oPgRgLng said lip

in said first 1nsu i've
electrically conductlve traces, comprising:

{a) a first insulative housing;

S {b) .a plurality of contact pins each comprising a
first section extending in a first direction from said first
insulative housing, a second section oriehted in a second
direction which is generally perpendicular to said first
direction, and a third section extending from said second

10 section in said second direction, wherein said contact pins
are arranged in a plurality of rows and said third section is
formed to provide a compliant press fit engagement with a
mounting substrate bore hole; and .

(c) a press block comprising a second insulative

15 housing and windows and slots formed in said second
insulative housing, said slots receiving the respective
contact pins and said windows providing means for grasping
said press block in remov1ng said press block from said first
insulative housing.

20 13. A connector assembly as recited in claim 12,
wherein, in a first row the respective contact pins comprise
a shoulder section interposed between the second and third
‘sections, said shoulder section having a lateral dimension
extending in a direction perpendicular to the second

25 direction, said lateral dimension being greater than a
corresponding lateral dimension of the second section, and
wherein said slots have a depth greater than the length of
said shoulder section, whereby a gap is formed between the
shoulder section and the mounting substrate, thereby avoiding

30 the cutting or shearing of traces on said mounting substrate.
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- 13 - 3. A connector assenbly as recited in cLaiml, wherein
-said press block further conprises pocket portions forned In said slots and
arranged for press [err] engagenent

17

RIGHT ANGLE ELECTRICAL CONNECTOR AND INSERTION TOOL

THEREFOR FIELD OF THE INVENTION
' ABSTRACT OF THE DISCLOSURE

Pisclosed is a multi-row right angle connector and

a press block for installing the connector on a mounting
substrate without scldering the contact pins. The connector

5 legs comprise "eye of the needle" compliant interfaces that
make electrical contact with the interior surfaces of the
substrate’s plated through holes. The press block is
designed for use with a four-row right angle receptacle and
locates rows 2, 3, and 4 on respective true grid positions

10 and serves as a means for transmitting force from an external
press to the contact pin tails. The contact tails in rows 2,
3, and 4 have a T-shaped shoulder that 1is pressed into a
pocket in the press block. The ‘insertion force is applied to
the pins in row 1 by a corner having a radius matching the

15 radius of the row 1 tails. '

FIGURE 2
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W th respective shoul der sections, said pocket port ons having a depth
greater than the |length of said shoul der secticns, whereby a gap is forned
bet ween the shoul der sections and the nounting substrate, thereby avoi ding
the cutting or shearing of traces on said nounting substrate.

4. A connector assenbly capabl e of cqpnection to a nmounting substrate
havi ng bore hol es, conprising: (a) a first insulative housing;

(b) a first plurality of contact pins arranged in a first row, each contact
pinin said first row conprising a first section extending in a first
direction fromsaid first insulative housing, a second section gr{ented in
a second direction which is generally perpendicular to said fj

di rection, andaa;&%dégsi;tion extending fromsaid second
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section- in said second direction, wherein said contact pins are arranged
in a plurality of rows and said third section is fornmed to provide a
conpliant press fit engagenent with a nounting substrate bore hol e;
(c) a second plurality of contact pins arranged in a second row, each
contact pin in said second rOM/conprizing: a first section extending in a
third direction fromsaid first insuldtive housing, said third direction
being inclined relative to said first direction; a second section oriented
in a second direction which is gepefa éhcﬁ'cul ar to said first
di rection; a?gzﬁs;hir section e tend‘mgq| o saild-seeryl section in said
second direcfi wh ' L pi i e apfanged in a plurality of
rows and said third section !Hﬂh '

N

& fornedijito pro q_conplian ss fit
engagenent with a nnuntingidﬁystrate ipr e hol e; .ﬁ-l %ﬁ) a press
bl ock conprising a second Hns | atjve “ l
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housi ng and slots forned in said second insulative housing to receive the
respective contact pins and to apply an insertion
REPLACEMVENT SHEET - 14 -
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force to said pins, wherein at | east one of said contact pins is
press-fitted into said press bl ock, whereby said press block becones
attached to and part of the connector assenbly, and wherein said first

i nsul ative housing includes a lip formng a sidewall of a channel in said
first insulative housing, and said segond I nsul ati ve housing of said press
bl ock conprises a hook engagenent porfion for engaging said lip in said
first insulative housing, said hook engagenent portion being narrower than
the width of said channel. 5. A connector assenbly as recited
in claimd wherein, in said first and second rows, the respective contact
pi ns conprise a shoul der section interposed between the second and third

sections, sai dﬁy@ degsect ion having a
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| at eral dinmension, extending in a direction perpendicular to the second
direction, which is greater than a corresponding | ateral dinension of the
second section. 6. A connector assenbly as recited in claimb5,
wherein said press block further conprises pocket portions fornmed in said
slots and arranged for press fit engagenent wth respective shoul der

sections. 7. A connector assenbly capabl e of connection to a
nount i ng substrate having bore holes and one or nore electrically
conductive traces, conprising: (a) a first insulative housing;

(b) a plurality of contact pins each conprising a
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first section extending in a first direction fromsaid first insulative
housi ng, a second section oriented in a second direction which is generally
perpendicular to said first direction, and a third section extending from
said second section in said second direction, wherein said contact pins are
arranged in a plurality of rows and sgid third section is
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- 15 - fornmed to provrde a conpliant press fit engagenenngwrh a mount i ng §§§
substyr | e; and (c) a press block conprrsrng’a $dcondi \
i nsullmm mgw’ly wi ndows and slots formed in said second insul at |1(e§
housi g, c¢sak cervrng t he respect“ye cont act prnsa 1
wherein, in a first row t he respective contact pins conprise a shoulder
section interposed between the second and }hrrd sections, said shoul der
section havrng a Iateral di mensi onléxtendifig in a directi®n per pendi cul ar
to the se Qe ard | at er al drnensron bei ng greater than a

correspon T$ion of the second section, and’Wﬁbrern sai d
sl ots have a depth reatfercanngsbheaseemybly capable of connection to

a mounting substrate having bore holes, comprising:

{a) a first insulative housing;

(b) a plurality of ceontact pins each comprising a
first secticn extending in a first direction from said first
insulative housing, a second section crientedkin a second
direction which is generally perpendicular to said first
direction, and a third section extending from said second
section in said second direction, wherein said contact pins
are arranged in a plurality of rows and said third section is
formed to provide a compliant press fit engagement with a
mounting substrate bore hole, wherein, in a first row, the
respectiye contact pins are shoulderless; in a second row,
the respective contact pins comprise a shoulder section
interposed between the second and third sections, said
shoulder section having a lateral dimension, extending in a
direction perpendicular to the second direction, which is
greater than a corresponding lateral dimension of the second
section; and '

(c) a press block comprising a second. insulative
housing and slots formed in said second insulative housihg to
receive the respective contact pins and to apply an insertion
force to said pins, said press block including a corner
surface having a radius matching a radius of the shoulderless
pins, whereby an insertion force applied to said press block
is transmitted to said shoulderless pins by said corner
surface, wherein at least one of said contact pins in said
second row is press-fitted into a slot in said press block,
whereby said press block becomes attached to and part of the
connector assembly.

2. A connector assembly as recited in claim 1,
wherein said first insulative housing includes a lip and said
second insulative housing of said press block comprises a
hook engagement portion for engaging said lip in said first
insulative housing.



of said shoul der section, whereby a gap is fornmed between the 2?& Ee 997
section and the nounting substrate, thereby avoiding the cutti 1}

sheari nalmlm d nmounti ng substrate. 8. A connector
assenbl luﬂ'ﬂmuﬁruﬂm:ain17 wherein at | east one of said contact pins is
press-fitted i ht 0" sai d*press bl ock, whereby said press bl ock becones

attached to and part of the connector assenbly. 9. A connector
assenbly capabl e of connection te @ mounting substrate having bore hol es
and one or nore electrically conductive traces, conprising: (a) a

first insulative housi NnX connector §83embp) uialtdyiwdd dontcaetapins each
CoOMpri Si NGyRerein said press block further comprises pocke: por=:isns

formed in said slots and arranged for press fi

£ engagementc
with respective shoulder sections, said pocket portions
having a depth greater than the length of said shoulder
secticns, whereby a gap is formed ketween the shoulder
sections and the mounting substrate, therapy aveoiding the

cutting or shearing of traces on said mounting substrate.

4. A connector assembly capable of connection to
a mounting substrate having bore holes, comprls’nq

(a) a first insulative housing;

(b) a first plurality of contact pins arranged in
a first row, each contact pin in said first row comprising a
first section extending in a first direction from said first
insulative housing, a second section oriented in a second
direction which is generally perpendicular to said first
direction, and a third section extending from said second
section. im said second direction, wherein said contact pins
are arranged in a plurality of rows and said third section is
formed to provide a compliant press fit engagement with a
mounting substrate bore hole;

(c) a second plurality of contact pins arranged in
a second row, each contact pin in said second row comprising:
a first section extending in a third direction from said
first insulative housing, said third direction being inclined
relative to said first direction; a second section coriented
in a second direction which is generally perpendicular to
said first direction; and a third section extending from said
second section in said second direction, wherein said contact
pins are arranged in a plurality of rows and said third
section is formed to provide a compliant press fit engagement
with a mounting substrate bore hole; and

(d) a press block comprising a second insulative
housing and slots formed in said second insulative housing to
receive the respective contact pins and to apply an insertion



first section extending in a first direction fromsaid first ﬁ%ﬂ}ﬁgﬂﬂﬁ%@SHEET
housi ng, a second section oriented in a second direction which i : akdqy,
T oo

per pendi rst direction, and a third section extendfn om*’
sai d seH mu H aid second dlrectlon wherein said contact pins are
arranged*inc ap mra rows and said thlrd section is fornmed to provide

a conpliant press f|t engagenent with a nmounting substrate bore hole; and
(c) a press block conprising a second insulative

-14 -

force to said pins, wherein at least one of said contact pin
is press-fitted into said press block, whereby said press
block becomes attached to and part of the connector assembly,
and wherein said first insulative housing includes a lip
forming a sidewall of a channel in said first insulative
housing, and said second insulative housing of said press
block comprises a hook engagement portion for engaging said
lip in said first insulative housing, said hook engagement
portion being narrower than the width of said channel.

5. A connector assembly as recited in claim4,
wherein, in said first and second rows, the respective
contact ﬁins comprise a shoulder section interposed between
the second and third sections, said shoulder section having a
lateral dimension, extending in a direction perpendicular to
the second direction, which is greater than a corresponding
lateral dimension of the second section.

6. A connector assembly as recited in claim 5,
wherein said press block further comprises pocket portions
formed in said slots and arranged for press fit engagement
with respective shoulder sections.

7. A connector assembly capable of connection to
a mounting substrate having bore holes and one or more
electrically conductive traces, comprising:
. (a) a first insulative housing;

(b) a plurality of contact pins each comprising a
first section extending in a first direction from said first
insulative housing, a second section oriented in a second
direction which is generally perpendicular to said first
direction, and a third section extending from said second
section in said second direction, wherein said contact pins
are arranged in a plurality of rows and said third section is



- 16 - housing and wi ndows and slots formed in said second i i@ ACENMENT 51impr

housi ng d slots receiving the respective contact pins and sald mﬁndoms
provi d| Hi jﬂl mﬂﬂmjﬂﬂm' ng said press block in renoving sai d b@?
from sai e housi ng. 10. A connector Eb

recited in claln1b wher'ein, in a first row the respective contact plns
conpri se 15

formed to provide a compliant press fit engagement with a
mounting substrate bore hole; and

(c) a press block comprising a second insulative

" housing and windows and slots formed in said second
insulative housing, said slots receiving the respective
contact pins;
wherein, in a first row the respective contact

pins comprise a shoulder section interposed between the
second and third sections, said shoulder section having a
lateral dimension exténding in a direction perpendicular to
the second direction, said lateral dimension being greater .
than a corresponding lateral dimension of the second section,
and wherein said slots have a depth greater than the length
of said shoulder section, whereby a gap is formed between the
shoulder section and the mounting substrate, thereby avoiding
the cutting or shearing of traces on said mounting substrate.

8. A connector assembly as recited in claim 7,
wherein at least one of said contact pins is press-fitted
into said press block, whereby said press block becomes
attached to and part of the connector assembly.

9. A connector assembly capable of connection to
a mounting substrate having bore holes and one or more
electrically conductive traces, comprising:

(a) a first insulative housing;

(b) a plurality of contact pins each comprising a
first section extending in a first direction from said first
insulative housing, a second section oriented in a second
direction which is generally perpendidular to said first
direction, and a third section extending from said second
section in said second direction, wherein said contact pins
are arranged in a plurality of rows and said third section is
formed to provide a compliant press fit engagement with a
mounting substrate bore hole; and

(c) a press block comprising a second insulative



o 1 o

a shoul der section I nt er posed between the second and third secffone sai d
shoulder lﬂaV|ng a Iateral di nensi on extending in a d|req1|on

perpend| wwlﬂﬂlﬁ . direction, said lateral dinension being
greater than a ing | ateral dlnen3|on of the second section, and
wherein said slots havé a depth greater than the length of said shoulder
section, whereby a gap is forned between the shoul der section and the
nDunting substrate, thereby avoidighg the cutting or shearing of traces on

sai d nounting substrate.

'housing and windows and slots formed in said second
insulative housing, said slots receiving the respective
contact pins and said windows providing means for grasping
said press block in removing said press block from said first
insulative housing.

10. A connector assembly as recited in claiﬁ 9 ,
wherein, in a first row the respective contact pins comprise
a shoulder section interposed between the second and third
'sections, said shoulder section having a lateral dimension
extending in a direction perpendicular to the second
direction, said lateral dimension being greater than a
correspondlng lateral dimension of the second section, and
wherein said slots have a depth greater than the length of
said shoulder section, whereby a gap is formed between the
shoulder section and the mounting substrate, thereby avoiding
the cutting or shearing of traces on said mounting substrate.
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RIGHT ANGLE ELECTRICAL CONNECTOR AND INSERTION TOQL
THEREFOR

ABSTRACT OF THE DISCLOSURE

Disclosed is a multi-row right angle connector and
a press block for installing the connector on a mounting
substrate without scldering the contact pins. The connector
legs comprise "eye of the needle" compliant interfaces that
make electrical contact with the interior surfaces of the
substrate’s plated through holes. The press block is
designed for use with a four-row right angle receptacle and
locates rows 2, 3, and 4 on respective true grid positions
and serves as a means féE.transmitting force from an external
press to the contact pin tails. The contact tails in rows 2,
3, and- 4 have a T-shaped shoulder that is pressed intoc a
pocket in the press block. The insertion force is applied to
the pins in row 1 by a corner having a radius matching the
radius of the row 1 tails. '

FIGURE 2



