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MODULAR CABLE TO BOARD PONER CONNECTOR

Background of the Invention 5 1. Field of the Invention: This

i nvention relates to electrical connectors and nore particularly to
cable to board power connectors. 2. . Brief Description of Prior
Devel opments: WOBR¥® o board power connectors are know GV YHRIAT ¢ .
Sluch connectors nmay be adapted to 10 relativgely high power uses while

ot her such connectors may be specifically adapted to | ower power uses.
OQi.her simlar connector The
user is required, there%wgggii% Bo@%%%é@%k of

cable to board connectors for different uses There is a need,
therefore, for a nodul ar cabl e t BRRMEX : yensoth can be
speci fical |l ydadapted for a particul ar need

Sunmmary of the | nven n t he_connect ar of sent
i nvent |>/on | ar —éﬁ-&-mm Thlsr}nventlon relates b clectrical

connectors and more particularly to cable to board power connectors.

2. . Brief Description of Prjiggl Developments: Cable to board power

connectors are know in the art. Such connectors may be adapted to

10 relatively high power uses while other such connectors may be specifically
adapted to lower p@er uses. Other similar connectors may be adapted
for signal transmission. The user is required, therefore, to keep a
relatively large stock of cable to board connectors for different uses.

There is a need, therefore, for a modular cable to board connector

15  which can be specifically adapted for a particular need.

Summary of the Invention
In the connector of the present invention, a modular cable to board
connector is provided in which various configurations can be selected
depending on the user's needs.

20 Each element of this electrical connector comprises a plurality of
axial segments positioned in parallel, side by side relation and wherein a
transverse passageway extends through said axial segments. A rail is
positioned in said transverse passageway, and latching means are used to

~ fix this rail to at least one of said axial segments. The segments may be a

25 high power module, a low power module or a signal module. Guide

modules are also provided on each of the opposed ends of the assembly.



connector is provided in which various configurations can be sel ected
dependi ng on the user's needs. 20 Each el enent of this electrical
connector conprises a plurality of axi al segnments positioned in
parallel, side by side relation and wherein a transverse passageway
extends through said axial segnents. Arail is positioned in said
transverse pawoORjBMBY, and | atching neans are used to froxUsTOIMAI |
at | east one of said axial segnments. The seggehts may be a 25 high power

nodul e, a | ow power
pr.ovi ded on each of
97/ 28580
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nodul e or a signal nodu
t he opposed ends of the assenbly. WO
PCT/ US97/ 01787

. o Brbgkfl Fe%%ﬁip’%' i#l?%ﬂfhet 1&&@@ ngs .
The invention is further descr acconpanyi

drawi ngs in which: The invention is further described with reference to the

accompanying drawings in which:

10

15

Fig. 1 is a front view of disassembled segments of a preferred
embodiment of a board receptacle of the present invention;

Fig. 2 is an end view of the segment shown in Fig. 1;

Fig. 3 is a front view of disassembled segments of a. preferred
embodiment of a cable plug of the present invention;

Fig. 4 is an end view of the disassembled segments shown in Fig. 3;
Fig. S is a front view illustrating the assembly of two segments
shown in Fig. 1;

Fig. 6 is an end view of a partially assembled receptacle as shown in
Fig. 1; and

Fig. 7 is a top plan view of a receptacle and plug as would result
from the assembly of the segments shown in Fig. 1 - 4.

Detailed Description of the Preferred Embodiments
Referring to Fig. 1 - 2, the board receptacle would be comprised, for

example, of a guide module 10, a high power module 12, a low power

20 module 14 and a signal module 16. Each of these modules would have

locking features as, for éxample, 18, 20, 22, and 24. As is conventional,

the high power module, low power module and signal module would each

have contact receiving apertures such as, for example, respectively at

apertures 26, 28 and 30.

25

It will be understood that it would be possible to substitute other

segments for either the high power module, or the low power module

depending on the specific needs of the user. One important consideration

to

Gui de nodul es are al so

ng



5 Fig. 1 is a front view of disassenbled segnents of a preferred

enbodi nent of a board receptacle of the present invention; . - Fig.
2 is an end view of the segnent shown in Fig. 1; Fig. 3is a
front view of disassenbled segnents of a preferred _ enbodi ment

- of a cable plug of the present invention; 10 Fig. 4 is an end view of
the di sassenbl SHOEWNts shown in Fig. 3; Fig. SPCTUSSHNITAT
view illustrating the assenbly of two segmanti shown in Fig. 1;
Fig. 6 is an end view of a partially assenbl receptacle asI shown i In
Fig. 1, and 15 w of a receptacle and ug as
woul d result wouldE Qp?vZ n%se[q%é} glge ﬁgj"’%gu&'d‘iﬁ Fig. 1
- 4. upalb&! ¥ peiver BOALIA EQECPCFB 54 6n SR
Referring to Fi g ey I%he boar rece%-‘g%?e vvou %e conpri se(f@}?nents

exanpl e, of a guitdeilndole GAderstood fhRONSecoHR lghmelﬁxod@ué %xﬂe\&ameﬁ%y be
nmodul e 14 and a signal nodule 16. Each of these nodul es woul d have

| ocki ng f eat ur espesitioned toxtheipposed siddpf gdideamodple 10swhen tive yedsptacke! is
5 assembled as will be described hereafter.

Referring to Fig. 3 - 4, the board receptacle would be comprised, for
example, of a guide module 32, a high power module 34, a low power
module 36 and a signal module 38. Each of these modules would have
locking features as, for example, 40, 42, 44 and 46. As is conventional,

10  the high power module, low power module and signal module would each
have contacts as is, for example, respectively shown at contacts 48, 50
and 52.
The assembly of the segments as are shown in Fig. 1 - 4 is
illustrated in Fig. 5 - 7. From Fig. 5 it will be seen that adjacent segments
15  as, for example, modules 12 and 14 initially slide together in the direction
of the arrows. It will be understood that all adjacent segments slide
together in a similar way to obtain a structure as, for example, as shown
in Fig. 6. From Fig. 2 and 6 it will be seen that the guide module 10 has a
recess 54 and the high power module 12, low power module 14 and signal
20 module 16 have respectively slots 56, 58 and 60 which are aligned to
produce a passageway shown generally at 62. Referring particularly to
Fig. 6, a locking rail 64 is positioned in the passageway 62. In the guide
module there is vertical groove 66 which is aligned with a slot 68 in the
locking rail. A vertical latch 70 is inserted in these aligned grooves to fix
25 the locking groove to the guide module 10. A similar latch 72 (Fig. 1) |
serves a simila; purpose on the opposed side of the guide module. On the

other end of the assembly there is a second guide module 74 which also



the high power nodule, |ow power nmodule and signal nodul e would each
have contact receiving apertures such as, for exanple, respectively at

apertures 26, 28 and 30. 25 It will be understood that it would be
possi ble to substitute other segnents for either the high power

nodul e, or the | ow power nodul e dependi ng on the specific needs of

t he user. One wopw2sssnt consi deration WO 97/ 28580 peTuse7/01787

PCT/ US97/ 01787 ' 3 woul d be
power requirenents, and the type of power no#lul es and nunber of power
modul es m ght be sel ected based on_such requirenents. It will also be

under st ood t hat R8s &FBREVYSF decersd(f angor vertined greeve 78.b&hen a gakiet | oned
to the opposed sl fuetady IR Sl el Sl Snb SIS futkh a0 wnaig ™!
engage groove 78 in the guide module and another groove 82 in the
locking rail 64 to ﬁ}i guide module 74 to the assembly.

5 Referring again to Fig. 3 and 4, it will be seen that there is a recess
84 in the guide module 32 and slots 86, 88 and 90 respectively in the
high power module 34, low power module 36 and signal module 38 which,
when aligned, form a passageway (not shown) for a locking rail (not
shown) to enable the entire plug to be assembled with latches (not shown)

10  and another guide module (not shown) in a way similar to that described
above.

Referring to Fig. 7, it will be seen that a plug shown generally at
numeral 92 will be assembled to engage the receptacle shown generally at
numeral 94 which is assembled in the way described above.

15 It will be appreciated that a cable to board connector has been
described which may be assembled from modular components which may
be high powered module, low powered module or signal module so that
the specific needs of the user may be accommodated.

While the present invention has been described in connection

20 with the preferred embodiments of the various figures, it is to be
understood that other similar embodiments may be used or modifications
and additions may be made to the described embodiment for performing
the same function of the present invention without deviating therefrom.
Therefore, the present invention should not be limited to any single

25 embodiment, but rather construed in breadth and scope in accordance

with the recitation of the appended claims.



Referring to Fig. 3 - 4, the board receptacle would be conprised, for
exanpl e, of a guide m)du;m I‘ ﬂm er nodul e 34, a | ow power

modul e 36 and a si gnal “Il!gl H Hmet hese nodul es woul d have

| ocking features as, for e&xahpl'e, "0° 42, 44 and 46. As is conventional, 10

t he hi gh power nodul e, | ow power nodul e and signal nodul e woul d each
have contacts WOYR8589 5y exanpl e, respectively shown at cont RERUSPFO178D

and 52. The assenbly of the segnepts as are shown in Fig. 1 - 4
is illustrated in Fig. 5 - 7. FromFig.¥5 it will be seen that

adj acent segnents 15 as, for exanple, nodules 12 and 14 initially slide
together in the direction of the arrows. It will be understood that
al | adjacent segnents slide together iagmy Ml ar way to obtain a
structure as, for exanple, as shown inFig. 6. FromFig. 2 and 6 it
will ‘be seen t h"WHATISOCLABMEBDIES: 10 has a recess 54 and the high

power nodule 12, |ow power nodul e 14 and signal 20 nodule 16 have
respectively sl bts 5&n elgnentioban wigatrical eonndagordomprising: pr oduce a
passageway own ge eferring particularly to Fig. 6, a

eral l t Q2. / to )
l ocking rail¥ 64 is g@gl ti%ﬂﬁﬂaﬁﬁ’ PE%"%%%EV&%/P@PWWQIH@QQibﬂé*lde
nodul e there is vertical e ichig aligned wwth a slot 68 in the
| ocking rail. A vertical Iﬂa% §189i%ﬁqrﬁgbpﬁg%@v%r?%gggs%ﬁqweaxt& §ves to
fix through said axial segments;

(b)  arail positioned in said transverse passageway; and

(c}  means for fixing said rail to at least one of said axial

10 segments.
2. The element of claim 1 which is a receptacle.
3. The element of claim 1 which is a plug.

15

4, The element of claim 1 wherein at least one of the axial segments is

a power module.

S. The element of claim 4 wherein the power module is adapted for

20 higher power requirements.

6. The element of claim 4 wherein the power module is adapted for

lower power requirements.

25 7. The element of claim 1 wherein at least one of the axial segments is

a signal module.



25 the | ocking groove to the guide nodule 10. A sinilar latch 72 (Fig. 1)
serves aJﬂ,‘"ﬂ"Mlm n the opposed side of the guide nodule. On the
ot her endI& mm"rtﬁhere is a second guide nodule 74 which al so
WD 97/28580 ¢ - M s« . PCT/ US97/ 01787
4 has a transverse recess 76 and a vertical groove 78. \Wen a guide
modul e 74 i s wosa72essoed adj acent signal nodule 16, a | atch SEcrossrai7s?
erigage groove 78 in the guide nodul e and another groove 82 in the
| ocking rail 64 to fix guide nodule 74 to tBe assenbly. 5 Referring

again to Fig. 3 and 4, it will be seen that there is a recess 84 in
t he gui de noduBe 32Tha¢lemnentoRelaimsl whtrein seppeding ghide segnments are hi gh

power nodul e 34, |l ow r nodul e 36 and ,si.gnal nodul e 38 whi ch, when
aligned, formE&° &?éfg'g%%mz sqig elemePtying rail (not shown)
to enable the entire plug to be assenbled wth |atches (not showm) 10 and
anot her gui de nodule (not shown) in a way simlar to that described

above. 9. Rehelelérfient 6f &afin 8 whereid tHe RAl feRXed BRbaid HhpFortiin

general ly at
5 guide segments.

10. The element of claim 9 wherein the means for fixing the rail to at
least one of the axial segments is a latch. There is a slot adjacent at least
one end of the rail and there is a groove in at least one of the supporting
10 guide segments and said slot and said groove are aligned and said latch
passes through said groove and slot to fix the rail to the supporting guide

segment.

11. The element of claim 8 wherein at least one of the axial segments is
15 a power module and said power mode is interposed between said

supporting guide segments.

12, The element of claim 11 wherein a high power module and a low
power module are both interposed between said supporting guide
20 segments.

13. The element of claim 12 wherein the selection of number and types

of power modules is based on power requirements.

25 14. The element of claim 8 wherein at least one of the axial segments is
a signal module and said signal module is interposed between said

supporting guide segments.



nuner al ' imﬁ, m#)ed to engage the receptacle shown generally at
al

nuner al led in the way descri bed above. 15 It will
be apprecuatce e to board connector has been descri bed

whi ch may be assenbled from nodul ar conponents which may be high
power ed nodul e Iow owered nodul e or signal nodul e so that t he
specific needs W97 s o may be accommodat ed. PCT/HBY701 18R e
present invention has been described in conn;ctlon 20 with the preferred
enbodi ments of the various figures, it is to under st ood t hat ot her
sim |l ar enbodi nents may be used or rmdificatlons and additions may be
made to the described enbodi nent for performng the sanme function of

the present investi oTheicldiaeht FMithi 816 HPEmeAT RESt one of?ﬂ@éﬁn[)éi 5.%%&:!)&.% is

present invention should not be |imted to any single
rat her construed signialrmadule and said sigria) medoisizitesposed betweth sali@

recitation of the appended, cl ains. WO 97/ 28580
PCT/ US97/ 01787 Supporting guide segments. 5
5

16. The element of claim 15 wherein at least one power module is

interposed between said supporting guide segments.

17. The element of claim 16 wherein a high power module and a low
10  power module are both interposed between said supporting guide

segments.

18. The element of claim 1 wherein the transverse passageway is at
least in part formed by aligned slots in at least some of said axial

15  segments.

19. An element of an electrical connector comprising a plurality of axial
segment which is restrained to be positioned in parallel side by side
relation wherein at least one of said segments is a power module.

20
20. The element of claim 20 wherein at least one of said segments is a

signal module.



d ai ns VHAT |S CLAINMED I S: 1. An el enent of an electrical

connector conpri sing: 5 (a) a plurality of axial segnents
positioned in side by side rel ation and wherein a
transverse passageway extends . t hrough said axia
segnents; (b) a rail positioned in said transverse passageway;
and wWOsIR8sans for fixing said rail to at |east orRCTAPSIZAI787
axial 10 ' segnent s. 2. The el ement of claim 1l which
Is a receptacle. 3. The el ement jgf4claim 1 which is a plug. 15
4.  The elenment of claim1l wherein at | east one of the axial segnents is
a power nodul e. 5. The el enment of claim4 wherein pawyer nodul e
is adapted for - iﬂﬁi T
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20 hi gher power
the power

a signal nodul e.
PCT/ US97/ 01787

requirenents. 6.
nodul e i s adapted for
The el ement of claim1l wherein at

| ower
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power

el enent of cléﬁﬂ?ﬂ?&ﬂWbreln supporting gui de segnents are

opposed ends of said el ement. 9.
is fixed to said supporting
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FIG.3
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The el enment of claim4 wherein
requi renents.
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25 7.
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10. The el enment of claim9 wherein the neans for fixing the rail
segnents is a latch. There is a slot adjacent at
and there is a groove in at

| éast one of the axi al
one end of the rai

| east

to at

| east one of

the supporting 10 guide segnents and said slot and said groove are aligned

and said |l atch
t he supporting
whHer ei n at
power
12.
power
segnents.

nunber and types

t hrough said groove and slot to fix the rai
11. The el enent of PETESH{0R787

| east one of the axial nodul e and said

node is interposed between said
The el ement of claim 11 wherein a high power
nodul e are both interposed between said supporting guide

passes
VR 74858 segnent .
segnents s 15 a power
upporting gui de segnents.
nodul e and a | ow

34

20

13. The elenent of claim 12 wherein the sel ecti on of

of power

nodul es is based on power requirenents.
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25 14. The elenent of claim8 wherein at | east one of the axial segnents

S a signal nodule and said signal nodule is interposed between said
supporting gui de segnents. WO 97128580

PCT/ US97/ 01787 7 15. The

el ement of claim8 wherein at | east one of the axial segnentsg,.l a

si gnal nodul e V¥ 728330 signal node is interposed between saiECh%&wmrm7 .
supporting gui de segnents. 5 16. The el enent of claim 15 wherein at
| east one power modul e hs interpos@ﬁ‘%etmeen sai d supporting guide

segments. /
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17 The elenent of claim 16 wherein a high power nodule and a |ow 10
power nmodul e are both interposed between said supporting guide :
segnent s. 18. The el enent of claim1 wherein the tran_sverse
passageway is at | east in part forrred by aligned slots i n/g
sone of said axi segments. An el enent of an e
connect or conpri Ma pl ural |?§Dmﬁ'ﬁ?§m{?€@%ﬂ whi ch i

to be posi &mﬁmmmu@mémm%@b%m THE mﬁm &bﬂﬁaﬁmﬁl@fﬁm

one of ¢ —roeht —TRe—erefehit e}
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(57) Abstract

An clement of an electrical connector in which a plurality of axial segments (10, 12, 14, 16) are positioned in side by side relation.
A transverse passageway (62) extends through the axial segments and a rail (64) is positioned in the transverse passageway to link the
segments together. A latch (70) is fixed within an end segment to lock the rail in place. The segments may be power modules or sxgnal
modules, The number and type of power modules used may be selected based on specific power requirements.




