
PATENT SPECIFICATION    (11)    1 557 975 (21) Application No. 47040176
(22) Filed 11 Nov. 1976      (19) (31) Convention Application No. 675 028
(32) Filed 8 April 1976 in (33) United States of America (US) (44) Complete
Specification published 19 Dec. 1979 (51) INT. [ERR] HO1L 25/02 (52) Index
at acceptance H1K  4C1U 5E2 PAD (72) Inventor STAMOS IOANIS PAPASIDERIS
(54) PLUG-N DIODE MODULE (71)   We, CATERPILLAR TRACTOR Co.,  to wiring
such as a wiring harness com- a corporation organised and existing under
prises a block of electrically-insulating the laws of the State of
California, United  material, defining a forward face thereon; States of
America, of 100 N.E. Adams  a plurality of diodes entirely embedded 5
Street, Peoria, State of Illinois 61629, within the block so as to prevent
removal 50 United States of America, do hereby de-  therefrom; a plurality
of first connectors dare the invention, for which we pray that  at least
partially embedded in the block a patent may be granted to us and the  and
exposed from the forward face there- method by which it is be performed, to
of; a plurality of second connectors at least 10 be particularly described
in and by the  partially embedded in the block and ex- 55 following
statement:-                  posed from the forward face thereof and This
invention relates to electrical plug-  parallel to the first connectors;
and a plu- in modules, primarily for releasable con-  rality of connector
couplings entirely em- nection to wiring harnesses.           bedded in the
block and electrically coup- 15  Conventional construction vehicles and
ling respective electrodes of the diodes to 60 similar vehicles employ
numerous electri-  respective ones of the first and second 



cal components thereon, such as indicator  connectors. lamps, head lamps,
solenoid-operated valves   In a preferred embodiment of the inven- and
relay switches. Wiring harnesses are  tion, a plurality of pairs of
connectors 20 normally utilised to interconnect electric-  are provided on
the block and polarised to 65 ally, the various components for operation
prevent mismatch thereof when the mod- thereof. In addition, certain
components, ule is plugged into the receptacle assembly. such as relay
switches, require the use of    One embodiment of the invention will diodes
therewith to prevent damage to the  now be described, by way of example,
with 25 switches during certain operating condi-  reference to the
accompanying drawing, in 70 tions. It is customary to install or replace
which: such diodes by cutting a particular wire    Fig. 1 schematically
illustrates an elec- in a wiring harness and then soldering the  trical
circuit with a plug-in module accord- diode in place therein. Replacement
of one  ing to the invention integrated therein; 30 or more of the diodes
involves the tedious    Fig. 2 is a front elevational view of the 75 task
of tracking down the defective diode, module; cutting such diode out of the
circuit and    Fig. 3 is a cross-sectional view of the then soldering a new
diode in its stead.    module, taken in the direction of the An object of
this invention is to provide  arrows III-III in Fig. 2; and 35 an
economical and non-complex electrical            Fig. 4 is a partial top
plan view of the 80 plug-in module which can be installed and  module.
replaced in an electrical circuit expedi-    Fig. 1  illustrates an
electrical circuit 10 tiously. As will be hereinafter more fully
comprising a wiring harness 11 having explained, the plug-in module is
particu-  three identical relays 12, 13 and 14 electric- 40 larly useful in
association with wiring har-  ally connected thereto. The relays each 85
nesses for construction or other vehicles  comprise a standard coil
protected in a which are subjected to heavy duty use and  well-known manner
by diodes 15, 16 and require periodic repair.               17
respectively. A fourth diode 18 is con- 



According to the invention a plug-in  nected between the switch of relay 12
and 45 module adapted for releasable connection  the switch of relay 13 to
prevent reverse 90    2                                       1 557975
2 flow of current therebetween under certain  formed on a mating male
connector, as operating conditions.                    exemplified on the
male connector 34 in A  receptacle assembly  19 is suitably  Fig. 3. wired
into the harness 11 to have a plug-in:   It should be noted in Figs. 2-4
that each 5 module 20 releasably connected thereto.  group of first
connectors 30, 32, 34 and 36 70 In particular, the receptacle assembly com-
and each group of second connectors 29, prises a plurality of male and
female con-  31, 33 and 35 are aligned in rows whereas nectors 21-28 which
are adapted respec-  each pair of first and second connectors tively to
engage polarised connectors 29-  are aligned in columns. Since each group
of 10 36 of the plug-in module. Such arrange-  second connectors includes
two male plugs 75 ment prevents "mismatching" and facili-  29 and 31 and
two female sockets 33 and tates expeditious assembly and servicing,  35,
the plug-in module is polarised to pre- whereby failure of one of the
diodes 15-18  vent mis-matching thereof when it is con- merely requires
replacement of the plug-in  nected to the receptacle assembly 19. 15 module
20 with a new and pre-tested one.  It should be understood that one or more
80 Referring to Figs. 2-4, the plug-in module  of the connectors 29-36
could be connected 20. comprises a block of insulating material  by a diode
16-18 to another connector in 37, preferably comprising polyvinyl chlor-  a
manner different from that illustrated in ide or other suitable
general-purpose ther-  Fig. 2. For example,the diode 16 could be 20
moplastic material conventionally used as  connected between the connectors
33 and 85 an insulating jacket on electrical compon-  35 whereas the diode
17 could be con. 



ents, such as wires and cables. Each of the  nected between the connectors
34 and 36. diodes 15-18 is entirely embedded within  Other variations might
include connecting the block by a conventional moulding pro-  a diode
between a connector 33 and each 25 cess to protect the diodes against
damage.  of the other connectors 29-32 and 34-36.  go The mounting block of
the receptacle as-   WHAT WE CLAIM IS:- sembly 19 may be formed in a like
manner.   1. An electrical plug-in module adapted As more clearly
illustrated in- Fig. 3,  for releasable connection to wiring such each
connector 29-36 is at least partially  as a wiring harness, composing a
block 30 embedded in the block to extend outwardly  of
electrically-insulating material definng 95 forward face 38 thereof. The
pair of first  a forward face thereon; a plurality of and second connectors
which are electric-  diodes entirely embedded within the block ally
connected to respective diodes 15-18  so as to prevent removal therefrom, a
may comprise a pair of male plugs, a pair  plurality of firt connectors at
least partial- 35 of female sockets or  one male plug and one  ly embedded
in the block and exposed from  100 female socket, as illustrated. It should
be  the forward  face thereof, a plurality of understood that each male
plug and each  second connectors at least ptially em- female socket
schematically illustrated in  bedded in the block and exposed from the Fig.
1 (including connectors 21-28) cor-  forward face thereof and parallel to
the 40 respond to the plug 34 and the socket 33 first connectors and a
plurality of conne- 105 of Fig. 3 respectively.                tor
couplings entirely embedded in the block In the example shown in Fig. 3,
wires  and. electrically coupling respective elec- 39 are embedded in the
block 37 to provide  trodes of the diodes to respective ones of means
electrically  conncting opposite  the first and second connectors. 45 sides
of the diode 16 to the connectors 33   2. A module as claimed in Claim 1,
110 and 34. The connectors are disposed in  including a plurality of pairs
of said first parallel relationship relative to each other  and second
connectors, each pair being and preferably extend forwardly of the
arranged in a respective column;  and 



front face 38 of the block at substantially  wherein a respective diode is
electrically 50 the same distance. The male connector-or  connected to each
pair of first, and second 115 plug 34 has approximately one-half of its
connectors. length embedded in the block 37 to anchor   3.  A module as
claimed in Claim 2 the plug rigidly in place.              wherein the
first connectors of said pairs The female connector or socket 33 is  of
connectors are disposed in a row and 55 entirely embedded in the block,
including  wherein the second connectors of said 120 an extension 40
extending forwardly from   pairs of connectors are disposed in another the
face 38 thereof, along with tbe female  row. connector 35 (see Fig. 2). A
plurality of     4. A module as claimed in any preced- circumferentially
disposed finger springs 41  ing claim, wherein only approximately one 60 in
exposed relationship relative to a flat  half of the axial length of the or
each 125 of conventional design may be suitably  said first and second
connector is em- punched-out of the female connector 33.  bedded in the
block. The finger springs are thus exposed intern-    5. A module as
claimed in any one of ally of the connector to snap into locked  Claims
1-3, wherein the or each second 65 relationship within an annular groove
42, connector is entirely embedded in the 130    2
1 557 975                                      2 flow of current
therebetween under certain  formed on a mating male connector, as operating
conditions.                    exemplified on the male connector 34 in A
receptacle assembly  19 is suitably  Fig. 3. wired into the harness 11 to
have a plug-in    It should be noted in Figs. 2-4 that each 5 module 20
releasably connected thereto.  group of first connectors 30, 32, 34 and 36
70 In particular, the receptacle assembly com-  and each group of second
connectors 29, 



prises a plurality of male and female con-  31, 33 and 35 are aligned in
rows whereas nectors 21-28 which are adapted respec-  each pair of first
and second connectors tively to engage polarised connectors 29-  are
aligned in columns. Since each group of 10 36 of the plug-in module. Such
arrange-  second connectors includes two male plugs 75 ment prevents
"mis-matching" and facili-  29 and 31 and two female sockets 33 and tates
expeditious assembly and servicing,  35, the plug-in module is polarised to
pre- whereby failure of one of the diodes 15-18  vent mismatching thereof
when it is con- merely requires replacement of the plug-in  nected to the
receptacle assembly 19. 15 module 20 with a new and pre-tested one.   It
should be understood that one or more 80 Referring to Figs. 2-4, the
plug-in module  of the connectors 29-36 could be connected 20 comprises a
block of insulating material  by a diode 16-18 to another connector in 37,
preferably comprising polyvinyl chlor-  a manner different from that
illustrated in ide or other suitable general-purpose ther-  Fig. 2. For
example, the diode 16 could be 20 moplastic material conventionally used as
connected between the connectors 33 and 85 an insulating jacket on
electrical compon-  35 whereas the diode 17 could be con- ents, such as
wires and cables. Each of the  nected between the connectors 34 and 36.
diodes 15-18 is entirely embedded within  Other variations might include
connecting the block by a conventional moulding pro-  a diode between a
connector 33 and each 25 cess to protect the diodes against damage.  of the
other connectors 29-32 and 34-36.  9o The mounting block of the receptacle
as-    WHAT WE CLAIM  IS:- sembly 19 may be formed in a like manner.   1.
An electrical plug-in module adapted As more clearly illustrated in Fig. 3,
for releasable connection to wiring such each connector 29-36 is at least
partially  as a wiring harness, comprising a block 30 embedded in the block
to extend outwardly  of electrically-insulating material defining 95
forward face 38 thereof. The pair of first  a forward face thereon; a
plurality of and second connectors which are electric-  diodes entirely
embedded within the block ally connected to respective diodes 15-18  so as
to prevent removal therefrom; a 



may comprise a pair of male plugs, a pair  plurality of first connectors at
least partial- 35 of female sockets or one male plug and one  ly embedded
in the block and exposed from  100 female socket, as illustrated. It should
be  the forward face thereof; a plurality of understood that each male plug
and each  second connectors at least partially em- female socket
schematically illustrated in  bedded in the block and exposed from the Fig.
1 (including connectors 21-28) cor-  forward face thereof and parallel to
the 40 respond to the plug 34 and the socket 33  first connectors; and a
plurality of connec- 105 of Fig. 3 respectively.                 tor
couplings entirely embedded in the block In the example shown in Fig. 3,
wires  and electrically coupling respective elec- 39 are embedded in the
block 37 to provide  trodes of the diodes to respective ones of means
electrically  connecting  opposite  the first and second connectors. 45
sides of the diode 16 to the connectors 33    2. A module as claimed in
Claim  1, 110 and 34. The connectors are disposed in  including a plurality
of pairs of said first parallel relationship relative to each other  and
second connectors, each pair being and preferably extend forwardly of the
arranged in a respective  column; and front face 38 of the block at
substantially  wherein a respective diode is electrically 50 the same
distance. The male connector or  connected to each pair of first and second
115 plug 34 has approximately one-half of its  connectors. length embedded
in the block 37 to anchor    3. A module as claimed in Claim  2 the plug
rigidly in place.               wherein the first connectors of said pairs
The female connector or socket 33 is  of connectors are disposed in a row
and 55 entirely embedded in the block, including  wherein the second
connectors of said 120 an extension 40 extending forwardly from   pairs of
connectors are disposed in another the face 38 thereof along with the
female  row. connector 35 (see Fig. 2). A plurality of    4. A module as
claimed in any preced- circumferentially disposed finger springs 41  ing
claim, wherein only approximately one- 60 in exposed relationship relative
to a flat  half of the axial length of the or each 125 



of conventional design may be suitably  said first and second connector is
em- punched-out of the female connector 33.  bedded in the block. The
finger springs are thus exposed intern-    5. A module as claimed in any
one of ally of the connector to snap into locked  Claims 1-3, wherein the
or each second 65 relationship within an annular groove 42,  connector is
entirely embedded in the 130    3                                     1 557
975 block, and wherein only approximately one-    11. A module as claimed
in Claim 10, half of the axial length of the or each first  wherein each of
the connectors of said connector is embedded in the block.     other pair
is a male plug. 6. A module as claimed in Claim 5,   12. A  wiring assembly
comprising a 35 5 wherein a said first connector constitutes  module as
claimed in any preceding claim, a male plug and a said second connector
connected to a wiring harness having a constitutes a female socket embedded
in  receptacle assembly wired thereto, the con- a forward extension of the
block which  nectors of the module being releasably extends outwardly from
the forward face  connected to mating connectors of the 40 10 thereof.
receptacle assembly. 7. A module as claimed in any preced-    13. A wiring
assembly as claimed in ing claim, wherein the first and second  Claim 12,
further including a plurality of connectors extend outwardly from the for-
relays connected via the harness to a ward face of the block by
substantially  plurality of pairs of said first and second 45 15 equal
distances.                       connectors. 8. A module as claimed in any
one of    14. A wiring assembly as claimed in Claims 1-5, wherein the or
each first and  Claim 12 or Claim 13, wherein the con- second connector is
a male plug.        nectors of the plug-in module are releas- 



9. A module as claimed in any one of  ably connected to the mating
connectors 50 20 Claims 1-5, wherein the or each first con-  of the
receptacle assembly in polarised nector is a male plug and the or each
relationship therewith. second connector is a female socket.      IS. A
module as claimed in Claim  1 10. A module as claimed in any one  and
substantially as hereinbefore described of Claims 1-7, wherein at least a
pair of  with reference to the accompanying draw- 55 25 connectors
comprises a male plug and a  ing. female socket, and another pair of con-
nectors comprises connectors which are           For the Applicants:
identical to each other to adapt the module  GILL JENNINGS & EVERY for
polarisation when it is to be releasably   Chartered Patent Agents 30
connected to a receptacle assembly of an        53-64 Chancery Lane
electrical circuit.                              London WC2A 1HN Printed
for Her Majesty's Stationery Office by The Tweeddale Press Ltd.,
Berwick-upon-Tweed, 1979. Published at the Patent Office, 25 Southampton
Buildings, London, WC2A 1AY, from which copies may be obtained.    


