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[57] ABSTRACT

An electrical connector body for use with a main dis-
tributing frame of a telephone central office including
a generally elongated flat rectangular panel having
front face and rear surfaces, a plurality of socket type
apertures in the panel face in which to mount pluggable
circuit protector modules, a first set of pin terminals ex-
tending at once both outwardly from and axially along
a central portion of the panel face, and a second set of
pin terminals extending at once both outwardly from
and axially along the two opposite longitudinal edge
portions of the panel face. The socket type apertures
are disposed intermediately of the central first set of
pin terminals and both longitudinal edge second set of
pin terminals, respectively. The apertures are geometri-
cally arranged with fespect to each other and with re-
spect to the first and second sets of pin terminals, 5o as
to provide a readily ascertainable geometrical pattern
of association between selected ones of the first and
second sets of pin terminals and a selected aperture.
Further, the first and second sets of pin terminals are
continuous in their respective length dimensions to ex-
tend into the associated apertures to provide terminal
means within the apertures whereby the protector
modules are connectible to said first and second sets of
pin terminals.

15 Claims, 7 Drawing‘ Figures




PATENTEDSEP 181973

SHEET 1 OF 3

N
/)
“\

o
N
—\\
\\
A
/4 NN\ ¥ 9F, 95, %
‘\‘;“' 3 & » W 1%/ 130 /4
224
s
\\\<m
DAY
S
T
Y
H

%\
8/

18!, |

o P ,,///'//ffq\|\ "

A

3,760,328

¥ /d III 772



3‘.760.328

PATENTEDSEP 181873

SHEET 2 OF 3

S

‘\ %////// 3




3,760,328

PATENTEDSEP181873

SHEET 3 OF 3

\ \ \ ,,u ;
S B a 2 QNS o\ €
\ \ 3 Y B
\e ! B F\
// \ B o \- 4
\ a LI b / \
NN\ oA, N A Q
WA \BAZ
N\ .\\ﬂ. %))
> 2

s

7 ‘.‘.\ae 2\ N\\\
\’ \

/\\m
/ i 4\

N\
NN

/
78
\\\ 6
/

s 2
N
/5
N ./
2\




3,760,328

I _
TELEPHONE TYPE ELECTRICAL CONNECTORS

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates generally to electrical connec-
tors, and more particularly, relates to main frame con-
nectors useful to provide line protection for critical
telephone central office switching equipment.

2. Description of the Prior Art

In a central office forming part of a telephone trans-
mission network, blocks of connector assemblies serve
as the electrical interface between incoming feeder ca-
bles from the exchange area and the central office
switching equipment. Each connector assembly typi-
cally consist of an elongated connector body, mounting
brackets therefor, a feeder cable with attendant wiring,
and multiple protector units or modules mountable on
the connector body. Each protector module is connect-
ible to a subscriber line pair of talk and ring circuits and
serves to protect the critical central office switching
equipment against undesirable electrical transients and
surge conditions. In serving as protectors, these plug-in
modules constitute switches for disconnecting the in-
coming and outgoing line pairs when the modules are
partially removed to a so-called detent position from
their electrical engagements within their associated pin
sockets. ‘

The elongated connector body comprises a generally
wide flat panel to be mounted on the main distributing
frame with its elongated dimension positioned verti-
cally with respect to the main frame. Commonly, the
feeder cables and other supply cables are fed to the
connector panels from the bottom and rear positions of
the main frames, and the attendant wiring leads for
both incoming and outgoing line pairs including ground
paths are connected preferably by wire wrapped sol-
derless type connections to suitable pin terminals made
available from the rear of the connector body. Often,
selected ones of the pin terminals are continued
through the panel thickness to provide multiple test
fields on the front surface of the connector body.

An electrical connector assembly of the same general
class as the present invention is the subject of the U.S.
Pat. No. 3,518,611, patented June 30, 1970, and as-
signed to Bell Telephone Laboratories, Incorporated,
wherein it can be seen that the front surface of the
elongated connector body is generally reserved for
connecting protector modules thereto and providing
fields of test points for both incoming subscriber line
pairs and outgoing central office line pairs. The rear
surface of the connector body is generally reserved for
connecting the attendant wiring leads to muitiple pin
terminals including the incoming and outgoing arrays
of pin terminals. The pluggable protector modules are
connectible in electrical series between the incoming
and outgoing arrays of pin terminals as through being
insertedly engaged by pin-grip type terminals.

The pin-grip terminals are accessible from the rear of

the elongated panel and are connected to the incoming

and outgoing arrays of pin terminals by means of wire
wrapped connections, thus requiring a wiring scheme
having multiple wire wrapped connections. For exam-
ple, when considering only the two line transmission
path through a single protector module, four wire
wrapped connections. are necessary to connect to the
incoming and outgoing wiring leads, eight additional
wire wrapped connections are necessary to intercon-
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nect the incoming and outgoing pin terminals with the
intermediately disposed protector module, and at least
one further wire wrapped connection is used to con-
nect the ground terminal or the protector module to a
common ground lead. Even though these multiple wire
wrapped connections are usually effected with auto-
matic wiring machines in order to reduce the manufac-
turing cost of the connector body, further economy can
be realized through the elimination of some of these
wire wrapped connections. It is hereby proposed to
present an improved structure for the connector body
and the pin terminals whereby ali eight of the interme-
diately disposed wire wrapped connections are elimi-
nated.

In a common practice of arranging the front surface
or face of the connector body as shown in the above-
referenced U.S. Pat. No. 3,518,611 and used for other
main frame connectors, a plurality of electrical test
points are provided for both incoming subscriber line
pairs and outgoing central office line pairs. The incom-
ing and outgoing test points comprise first and second
test fields which are normally grouped in different
areas of the face of the panel in order to reduce the
likelihood of confusion therebetween. Often a different
structural configuration is utilized for the test pins of ’
the two test fields in order to quickly distinguish there-
between during testing procedures. For a test conduc-
tor, it is important to be able to readily distinguish be-
tween the different test fields as by locating the test
fields in different and spaced apart areas of the panel
face, and also to distinguish between the test points
within a given test field as by arranging the test points
in a predetermined repeating ‘geometrical pattern.
Also, it is important to provide an overall layout having
a predetermined repeating geometrical pattern for as-
sociating selected ones of the test points in one test
field with selected ones of the test points in another test
field and with a selected protector module serving the
telephone lines accessible through those particular tes
points. ‘

Some difficulty has heretofore been encountered in
providing a means for associating the separated test
fields with each other and with the respective protector
modules while simultaneously providing a means for
distinguishing between the individual arrays of electri-
cal test points and protector modules as these objects
are somewhat opposed to each other. That is to say the
object of providing separation between test fields and
between test fields and protector modules is somewhat
opposed to the object of providing for an association
therebetween. In the present invention, both objects
are sought through repeating down the vertical face of
the connector body a particular matrix comprised of a
plurality of horizontal rows of associated pin terminals
and socket apertures defining first and second sets of
equally spaced rows, the second set thereof being inter-
positioned with respect to the first set of rows in a non-
interferring pattern.

It is also to be noted that existing connector bodies
sometimes employ a different pin structure for one test
field from that structure used in another test field. The

- reason is to enhance the aesthetic distinction between

the two test fields and thereby to facilitate testing pro-
cedures. However, the present structure utilizes the
same type of simple and inexpensive pin terminal for
both incoming and outgoing test fields, but yet mini-
mizes the likelihood of confusion therebetween be-
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cause of the particular matrix mentioned above. Fur-
ther, the incoming and outgoing line pin terminals do
not protrude outwardly from the rear surface of the
connector body but only from the front surface thereof.
Thus, the front extending pin terminals serve a dual
function of accommodating wire wrapped connections
and providing electrical test points. Effecting wire
wrapped connections from the front of the connector
body is largely made acceptable by the elimination of
the several wire wrapped connections as described
hereinbefore.

Another disadvantage with the connector structure
presented in the above-referenced U.S. Pat. No.
3,518,611 relates to the extremely close packing of the
protector modules. While this may upon first instance
appear to be a space saving scheme, it does tend to de-
tract from the accurate identification of an interiorly
positioned module as being associated with a given
transmission path when attempting to disconnect the
central office side of the path by removing the protec-
tor module to its detent position. The protector module
placement on the present improved connector body
utilizes the available face area and yet permits fast and
accurate identification, increased likelihood of grasp-
ing the correct module once identification is made, and
an increased peripheral area in which to firmly grasp
the protector module.

Further, an improved configuration for the socket
type apertures is provided which will permit a keyed
base portion of a protector module to be inserted
therein as opposed to receiving only projecting prong
type terminals on the module. This mounting scheme
provides a firmer mounting .of the modules upon the
connector body, especially if the type protector mod-
ules used are those which require the entire module to
be partially withdrawn from the socket in order to
achieve a detent position such as the type protector
modules disclosed in the U.S. Pat. No. 3,518,611. A
common configuration of pin terminal like that of the
incoming and outgoing pin terminals is used interiorly
of the socket apertures to connect with exterior termi-
nals of the protector modules. The present structure is
also improved in that these interiorly positioned pin
terminals are merely extensions of associated ones of
‘the incoming and outgoing line pin terminals, thus
eliminating the need for extending additional wire
wrapped type pin terminals rearwardly of the panel and
for providing additional wire wrapped connections to
link the line pin terminals with such rearwardly extend-
ing interior pin terminals.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to
provide an improved connector body for routing a stan-
dard . number of telephone transmission line pairs,
which connector body utilizes unique pin terminals
permitting a reduced number of wire wrapped connec-
tions for interconnecting the line pairs and also permit-
ting. the use of a standard configuration for all pin ter-
minals, )

It is another object of the invention to provide a more
judicious choice for the placement of the various pin
terminals and protector modules onto the connector
body whereby the placement is in accordance with a
readily ascertainable repeating geometrical pattern in
order to facilitate rapid and accurate identification of
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4

and distinction between associated ones of the pin ter-
minals, protector modules and electrical test points.

1t is still another object to provide a connector body
having an improved mounting provision for the electri-
cal protector modules in the form of socket type aper-
tures.

It is a further object of the invention to provide that
the incoming and outgoing pin terminals and those pin
terminals positioned interiorly to the socket apertures
are merely opposite end portions of elongated wire
forms which optionally serve as either a pair of incom-
ing to interior pin terminals or a pair of interior to out-
going pin terminals.

Still another object of the invention is to provide a
mounting bracket for the connector body that will per-
mit the same to be mounted in a vertical position on the
main frame without regard to which end portion of the
connector body is in the uppermost position.

An electrical connector body on which to mount

‘pluggable electrical protector modules used with a dis-

tributing frame of a telephone central office includes
an elongated generally flat rectangular panel. A front
surface of the panel is provided with a plurality of
socket type apertures in which to mount the protector
modules, a first set of pin terminals extending from a
central portion thereof, and a second set of pin termi-
nals extending from the two opposite longitudinal edge
portions thereof. The apertures are disposed generally
intermediately of selected pairs of said first and second
sets of pin terminals, respectively, each aperture con-
tains two pairs of interior pin terminals which comprise
opposite end portions of elongated wire forms used to
provide the first and second sets pin terminals. The first
and second sets of pin terminals are connectible to mul-
tiple line pairs of incoming subscriber and outgoing
central office telephone transmission lines, respec-
tively. The panel includes increased thickness dimen-
sions intermediately of said first and second sets of pin
terminals to comprise a pair of raised bosses on said
panel having said apertures disposed therein, the in-
creased thickness dimension being at least equal to the
length of said interior pin terminals for providing that
said interior pin terminals terminate within said aper-
tures. A separate grounding pin terminal is provided
within each of the socket type apertures for providing
means for grounding said pluggable electrical protector
modules. Finally, the selected pairs of pin terminals
from the first and second sets of pin terminals and their
associated apertures comprise multiple associated first
and second sets of pin terminals and apertures, the first
multiple set being equally spaced from each other and
the second multiple set being equally spaced from each
other and being offset from the first multiple set in a
non-interfering pattern.

'Other objects and advantages of the invention will no
doubt occur to those skilled in the art as the invention
is described in connection with the accompanying
drawing in which:

THE DRAWING

FIG. 1 is a frontal perspective view of an electrical
connector assembly of the present invention showing
an elongated connector body, mounting bracket, elec-
trical feeder cable and multiple protector modules
mounted on the connector body, the assembly being
twice discontinued to reduce its elongated dimension;
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FIG. 2 is a slightly enlarged frontal perspective view
of the connector body of FIG. 1 taken at a different
angle and omitting the other parts except for a single
removed protector module; '

" FIG. 3 is a slightly enlarged end plan view of the con-
nector assembly of FIG. 1;

FIG. 4 is a slightly enlarged side plan view of an
upper portion of the connector assembly of FIG. 1;

FIG. § is a rear exploded perspective view of the
upper portion of connector assembly of FIG. 4 and
showing two different sizes of U-shaped wire forms
used to provide the various pin terminals of the connec-
tor body; and )

FIG. 6 is a cross-sectional view of an alternative em-
bodiment of the connector body of FIG. 1 omitting
other parts and showing a retaining plate.

DETAILED DESCRIPTION

FIG. 1 shows a connector block assembly 18 of the
type commonly mounted in vertical arrays upon main
distributing frames of telephone central offices and re-
ferred to as main frame connectors. The connector as-
sembly 10 includes a connector body 12 in the form of
an elongated generally flat rectangular panel, a plural-
ity of electrical protector modules 14 to be mounted on
the panel for providing protection for critical switching
equipment against undesirable electrical transients and
surge conditions, mounting bracket apparatus 16 for
attaching the connector panel 12 to the main frame and
a feeder cable 18 for routing telephone line pairs to and
from the connector panel 12. Cable 18 is provided with
a ground lead 19 connected to the mounting bracket
16. The present invention relates more particularly to
the connector body 12, and the remaining parts of the
assembly 10 will only be very briefly mentioned.

The connector body 12 is normally constructed of
some suitable dielectric material and can accommo-
date up to one hundred protector modules 14. The
feeder cable 18 is shown approaching the connector
panel 12 from the bottom and rear positions as viewed
in FIG. 1 due to the practice of routing the many cables
associated with a main frame from the bottom and rear
positions with respect to the plurality of connector as-
semblies. The connector panel 12 has front and rear
surfaces 21 and 23 and is shown in FIG. 1 as three sepa-
rate panel sections 12a, 12b and 12¢ representative of
discontinued segments of a single continuous elongated
panel. Now, in accordance with the invention, the con-
nector panel 12 is configured on its front surface 21 to
present a central region 24 and two opposite longitudi-
nal edge regions 26 disposed in a common plane and a

20
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edge regions 26. A selected plurality of socket type ap-
ertures 35 opening from the front surface 21 are dis-
posed in the raised bosses 25 in which to mount a cor-
responding plurality of the protector modules 14 in a
plug-in connection, the apertures 35 comprising two
separate sets of apertures, a set being disposed in each
of the bosses 25; alternatively, the apertures 35 can be
considered as a single set having two spaced-apart
groupings. .

The apertures 35 contain interiorly positioned pin
terminals 36 of the solderless type which extend gener-
ally from the bottoms of the apertures toward the front
openings thereof. The pin terminals 36 are preferably
terminated before extending beyond the apertures 35.
Some of the pin terminals can be made shorter in
length than others so as to provide for the ability to dis-
connect selected ones of these terminals from electrical
contact with the protector modules 14 in order to at-
tain a detent or electrical disconnect position for the
protector modules 14 by the common method of par-
tially withdrawing the modules from the receiving aper-
tures. The interior pin terminals 36 are shown in the
drawing to be substantially equal for the reason that the
type protector module used with the connector body
10 is-provided with a detent actuator which does not
depend upon deactuating movement of the protector
modules with respect to the pin terminals 36 through
partial withdrawal from the apertures 35. FIG. 2 shows
a typical protector module 14’ removed from its receiv-
ing aperture 35 in order to demonstrate briefly the
manner of its reception and electrical connection

~ within the aperture 35.

35

40

50

pair. of raised bosses 25 disposed intermediately

thereof. The raised bosses 25 can be integrally formed
merely by increasing the thickness dimension of the
panel 12 during molding of the panel or they can be
provided - as separate block-like structures to be
mounted on the common plane of the front surface 21.

The connector panel 12 is provided with a plurality
of pin terminals comprising a first set of pin terminals
30 located in the central region 24, which pin terminals
are of the straight solderless type and which extend at
once both outwardly from and axially of the central re-
gion 24, A further plurality of these same type pin ter-
minals comprising a second set of pin terminals 32 are
provided on the front surface 21 generally in the two
longitudinal edge regions 26, which terminals 32 ex-
tend at once both outwardly from and axially of the two

55

65

‘The housing of the protector module 14’ has a gener-
ally rectangular cross-section and the apertures 35 are
therefore given a generally rectangular cross-section;
however, it is apparent that other shapes could as well
be provided. The protector module 14’ is provided with
the normal exterior electrical terminal arrangement
whereby two pairs of such exterior terminals are pro-
vided, only one pair being shown at 38. The two pairs
of exterior terminals 38 are used to connect a line pair
of incoming subscriber lines to a line pair of outgoing
central office lines, respectively, through the protec-
tion devices within the protector module 14', The con-
figuration of the exterior terminals 38 are generally
spring-like to provide good electrical contact with the
fixed configuration of the interior pin terminals 36.
Electrical isolation is provided between the exterior
terminals 38 by a compartmentalized structure of di-
viding walls 39 extending from the base portion of the
protector module 14'. The apertures 35 are provided
with shoulder members or portions 40, respectively,
which extend into the inner spacial confines of the ap-
ertures, these shoulder porticns providing guide means
for determining the reception of the protector module
14’ within the aperture 35 only when oriented in a se-
lected manner for comprising a keyed insertion of the
modules within the apertures. Obviously, such shoulder
members could as well be provided on the modules 14
and a cooperating groove (not shown) provided in the
wall portions of the bosses 25 which define the aper-
tures 385. ,

The interior pin terminals 36 are therefore seen to
comprise two pairs of pin terminals corresponding to
the incoming subscriber line pairs and the outgoing
central office line pairs. Further, a ground pin terminal
42 is provided in each of the apertures 36 for providing
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a means for grounding either or both of the talk and
ring circuits which comprise a line pair of transmission
lines. Now considering the particular arrangement of
the plurality of apertures 35 and the first and second
sets of pin terminals 30 and 32 for the connector body
" 10, it can be seen that the arrangement is generally
symmetrical with respect to the elongated axis of the
panel 12. The particular arrangement of the apertures
35 and pin terminals 30 and 32 is chosen to provide a
readily ascertainable geometric visual pattern which is
repetitive down the vertical face 21 of the panel 12 and
which is more easily aesthetically recognized by virtue
of the aforementioned symmetry with respect to the
central axis of the panel 12. Existing connector bodies
such as connector body 12 have employed correlated
arrangements of front mounted parts comprising a geo-
metric visual aid but it is believed that the particular
geometric arrangement of the present connector body
12 comprises an improved and novel connector body.

The geometrical arrangement of the connector body
12 is most clearly shown in FIG. 2 wherein it can be
seen that selected pairs of pin terminals from the first
and second sets of pin terminals 30 and 32 are disposed
in physical association with selected ones of the aper-
tures 35. Each pair of pin terminals from the first and
second sets of pin terminals 30 and 32 which service a
talk and ring line pair are spaced-apart axially along the
front surface 21 in the central region 24 and the edge
regions 26 of the panel 12, respectively. The apertures
35 which are associated with the selected pairs of pin
terminals from the first and second sets of pin terminals
30 and 32 are disposed intermediately of the selected
pairs generally in transverse alignment with each other
across the front surface 21. Predetermined ones of such
selected pairs of pin terminals 30 and 32 and selected
apertures 35 comprise multiple associated sets of pin
terminals 30 and 32 and apertures 35, which multiple
associated sets are generally equally spaced from each
other down the vertical face 21 of the panel 12 and ex-
tend laterally across the face 21 of the panel 12 to com-
prise a first matrix of equally spaced horizontal rows of
associated sets of pin terminals and apertures. Prede-
termined others of the multiple associated sets are gen-
erally equally spaced from each other down the face 21
of the panel 12 and extend laterally across the face 21
to comprise a second matrix of equally spaced horizon-
tal rows of associated sets of pin terminals and aper-
tures. The predetermined others of the multiple associ-
ated sets are offset both longitudinally and transversely
from the predetermined ones of the multiple associated
sets of pin terminals and apertures, i.e., the first matrix,
in an interspersed non-interfering pattern.

FIG. 2 shows a number sequence-applied to the se-
lected pairs of pin terminals 3@ and 32 so that the axi-
ally extended pair of pin terminals from the first set of
pin terminals 30 which are marked as 1 are quickly
.identified with the axially extended pair of pin termi-
nals from the second set 32 which are also marked as
1. The associated aperture is disposed therebetween in
alignment with the pin terminal pairs 1—1. Pin termi-
nal pairs $— 5 are then seen to be equally spaced axiaily
from terminal pairs 1—1, 9—9 and 13—13 and so on.
Likewise, on the right-hand side of the connector body
12 as viewed in FIG. 2, the pin terminal pairs 3—3,
7—7, 11—11 and 15— 15 with their respective aligned
apertures 35 are shown to be repetitive of the afore-
mentioned pin terminal pairs and aligned. apertures.
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These, therefore, comprise the predetermined ones of
the multiple associated sets of pin terminals 30 and 32
and apertures 35. Briefly, the even numbered pin ter-
minal pairs with their respective aligned apertures 35
comprise the predetermined others of the multiple as-
sociated sets of pin terminals 30 and 32 and apertures
35. This staggered interspersed offsetting arrangement
of selected pairs of pin terminals 30 and 32 and se-
lected apertures 35 from the first and second matrices
provide ample peripheral area surrounding each of the
pin terminals of the first and second terminal sets 30
and 32 within which to effect a wire wrapped connec-
tion to a given wire lead and also surrounding each ap-
erture 35 for facilitating the insertion and removal of
a pluggable protector module 14. While the numbering
sequence shown in the drawing serves as an illustrative
aid in describing the geometric visual pattern, it may or
may not be provided on the actual connector body 12.
If wished to be provided, overlay stencils 46 for the
central region 24 and 48 for the edge regions 26 could
be provided with the number sequence imprinted
thereon as desired, see FIG. 5.

- The first set of pin terminals 30 in the central region
24 of the panel 12 are selected to be connected to the
multiple wire leads of the incoming subscriber line
pairs while the outgoing central office line pairs are to
be connected to the second set of pin terminals 32. As
shown in FIGS. 3-5, these wire leads are preferably at-
tached by means of wire wrapped solderless type con-
nections which facilitate the use of automatic wire
wrapping machines. The axial length of the pin termi-
nals 30 and 32 are of sufficient length to permit the
base portion thereof near the front surface 21 of the
connector body 12 to receive the wire wrapped con-
nection while the outer end portions of the pin termi-
nals 30 and 32 remain free for attaching test leads and
jumper wires used in testing and/or servicing the con-
nector assemblies 10. Accordingly, the first and second
sets of pin terminals 30 and 32 also comprise first and
second electrical test fields wherein each pin terminal
thereof provides a potential electrical test point. In the
central region 24 of the panel 12, the stencil 46 is fur-
ther used as a divider between the test field and the
wire wrapped lead connections to isolate the test field
at generally the outer ends of the pin terminals 30. Ob-
viously, similar stencils could be used in lieu of or in ad-
dition to the stencils 48 with the second set of pin ter-
minals 32.

As best shown in FIG. 5, the connector body 12 is
provided with a plurality of central slots 51 spaced lon-
gitudinally along the central region 24 and extending
through the panel thickness for receiving an inserted
plurality of incoming line pairs of wire leads 52 to be
connected to the pin terminals 30. The slots 51 provide
a convenient means of routing or distributing the in-
coming wire leads from the feeder cable 18 in the rear
of the panel 12 to the front surface 21 of the panel 12.
Additionally, each edge region 26 of the panel is pro-
vided with a fanning strip having multiple apertures 53
through which outgoing wire leads 54 are routed from
the front-mounted pin terminals 32 to the rear of the
panel 12. Also shown in FIG. §, the ground pin termi-
nals 42 extend rearwardly of the connector body 12
from the apertures 35, respectively, to present two
spaced-apart zigzag patterns of extending terminal end
portions which are conveniently interconnected with
common ground wire leads 56, respectively.



3,760,328

9

According to the present invention, a plurality of
elongated wire forms 60 are provided in generally a U-
shaped configuration so that the opposite end portions
thereof which define the leg sections of the U-shaped
wire forms 60 are utilized to comprise the first and sec-
ond sets of pin terminals 3¢ and 32 as well as the inte-
rior pin terminals 36 within the apertures 35. By virtue
of the elongated wire forms 60 the selected pairs of pin
terminais of the first and second sets of pin terminals
30 and 32 are extended into their selected apertures 35
to provide the interior pin terminals 36, and thus obvi-
ate the need to provide muitiple wire leads to intercon-
nect the pin terminals 3¢ and 32 with the pin terminals
36. It can now be appreciated that the extreme dense
packing of multiple interconnecting rear-mounted wire
leads of existing connector assemblies has been re-
placed through the use of the elongated wire forms 69,
leaving only the incoming and outgoing wire leads 52
and 54 extending to the connector body 12. '

The previously described geometric placement pat-
tern of the multiple pin terminals and apertures with
respect to each other on the connector body 12 further
facilitates the use of only two sizes of clongated wire
forms 60. Two sizes of wire forms are as shown in FIG.
5 at 60a and 60b wherein the wire forms 68z and 605
have the same size leg sections but the wire form 60a
inciudes a greater length in the bight section of the U-
configuration. As shown in the drawing, there are two
muitiple associated sets of pin terminals 30 and 32 and
apertures 35 in each horizontal row of both the first
and second matrices of such multiple associated sets,
namely, in the first matrix, there are the two associated
sets of pin terminal pairs 1—1 and 3—3 in the first row
and terminal pairs 5—58 and 7—7 in the second hori-
zontal row; in the second maitrix, there are the two as-
sociated sets of pin terminal pairs 2—2 and 4—4, and
terminal pairs 6—6 and 8—8 in the top two rows. In
each row of the first and second matrices, the aperture
of one of the two associated sets is alternately posi-
tioned more nearly adjacent the selected pair of pin ter-
minals of the second and first sets of pin terminals 32
and 30, respectively. The aperture of the other associ-
ated set in each row of the first and second matrices is
alternately positioned more nearly adjacent the se-
lected pair of pin terminals of the first and second sets
of pin terminals 30 and 32, respectively. The resulting
geometric pattern permits the selected pairs of pin ter-
minals which are utilized with the one associated set in
each horizontal row of the first and second matrices to
be comprised of alternately the longer and shorter wire
forms 60a and 60b for the selected pairs of terminals 39
and 32, respectively. Also, the selected pairs of pin ter-
minals of the first and second sets of pin terminals 30
and 32 which are used with the other of the two associ-
ated sets in each horizontal row of the first and second
matrices are comprised alternately of the shorter and
longer lengths wire forms 60b and 60a, respectively.

In a preferred practice for mounting the wire forms
&0a and 60b upon the panel 12, the panel 12 is pro-
vided with a plurality of wire form openings 63 and 65,
FIG. 6, of correspondingly longer and shorter dimen-
sions for receiving the wire forms &0a and 60b,
respectively, from the rear of the panel 12. It is appar-
ent that the wire form openings 63 and 65 receive the
opposite leg sections of the wire forms 60« and 605 to
permit the extension of the wire forms from the first
and second sets of pin terminals 30 and 32 to the inte-
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rior pin terminals 36 within the apertures 35. The wire
form openings 63 and 65 optionally can be slightly re-
cessed within the rear surface 23 of the panel 12 in
order to receive the bight sections of the inserted wire
forms 68a and 60b, respectively. In order to protect
against inadvertent grounding of the ground wire lead
56 to the exposed bight sections of the wire forms 60a
and 60b, an insulating strip 67 can be provided therebe-
tween, FIG. 5. Alternatively, the wire forms 60a and
60b can be held within the openings 63 and 65 by
means of a force fitted reception of the wire forms into
the openings, or the wire forms can be accommodated
loosely within the openings and be retained therein by
the retaining plate 68, FIG. 6, which plate is attachable
to the rear surface 23 of the panel 12. When the retain-
ing plate 8 is utilized, the insulating strips 67 are not
required.

FIG. 7 shows a cross-section of another alternative
embodiment of the connector body 12 similar to FIG.
6 in respect to the use of the retaining plate 68 and the
loosely fitted wire forms 68a and 60b. However, the
connector body 12 has been modified to include only
a single raised boss 25 disposed intermediately of first
and second sets of pin terminals 30 and 32. The first
and second sets of pin terminals 30 and 32 serve the in-
coming subscriber line pairs and the outgoing central
office line pairs, respectively, but are now disposed axi-
ally along the opposite longitudinal edge regions of the
modified panel 12. The U-shaped wire forms 60a and
60b are again used to provide the first and second sets
of pin terminals 30 and 32 as well as the interior pin ter-
minals 36. The geometrical pattern of the selected pairs
of pin terminals 30 and 32 and their selected apertures
35 is identical with that shown on one-half of the panel
12 of FIG. 2. It is apparent therefore that two such
modified panels could be arranged in longitudinal adja-
cent positions to comprise the preferred embodiment
of panel 12 of FIGS. 1 and 2.

The mounting bracket apparatus 16 for attaching the
connector assembly to the main frame comprises two
angular side brackets 71 and 73 of mirror-image re-
verse configuration. extending longitudinally of the
edge regions 26 of the panel 12 and a pair of identical
cross-tie brackets positioned near the longitudinal ex-
treme end portions of the panel 12, an upper cross-tie
bracket shown in the drawing at 75. Briefly, the config-
uration of the side brackets 71 and 73 is self-
explanatory from the drawing and many different con-
figurations equally suitable can be substituted for the
side brackets 71 and 73. The side brackets 71 and 73
are attachable to the panel 12 and the cross-tie brack-
ets to the side brackets by means of standard fastening
devies such as with the screws 76 and bolts 78, respec-
tively, shown in FIG. 3. The configuration of the cross-
tie brackets, such as bracket 75, is especially provided,
however, so that the panel 12 can be mounted on the
main frame without regard to which end of the panel
is.in the uppermost vertical position, and thereafter the
cable 18 can be attached as by the use of the cable
bracket 79 of FIG. 1. -

The cross-tie brackets include a generally trans-
versely oriented member 81 and a longitudinally ori-
ented member 83 in which two spaced jaw-like protru-
sions 85 and 87 define an open cavity 86. The shape of
the protrusions 85 and 87 and the open cavity 86 per-
mit the connector body 12 to be conveniently attached
to horizontally extending structures of the main frame
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as by hooking the jaw protrusions thereon, or to be
conveniently attached to vertically extending struc-
tures of the main frame as by receiving fastening de-
vices through the cavity 86.

It is to be understood that while the present invention
has been shown and described with reference to the
preferred- embodiments thereof, the invention is not
limited to the precise forms set forth, and that various
modifications and changes may be made therein with-
out departing from the spirit and scope of the present
invention.

What is claimed is:

1. An electrical connector body on which to mount
pluggable electrical protector modules used with a
main distributing frame of a telephone central office
‘comprising: an elongated flat rectangular panel having
front and rear surfaces, a plurality of socket type aper-
tures opening from the front surface of said panel, a
plurality of elongated wire forms positioned on said
panel with at least two pairs of said wire forms used in
connection with each socket type aperture, the oppo-
site end portions of each wire form of the respective
pairs of wire forms being positioned with respect to its
associated aperture to provide a first end. portion ex-
tending outwardly from said front surface and a second
end portion positioned interiorly of said associated ap-
erture, and said two pairs of wire forms for each socket
type aperture being provided to complete an electrical
conductive current path between at least a pair of in-
coming subscriber line pairs and a pair of outgoing cen-
tral office line pairs when said electrical protector mod-
ule is inserted into said socket type aperture. .

2. An electrical connector body as claimed in claim
1 wherein one pair of each of said two pairs of wire
forms which are used in connection with each socket
type aperture has the first end portions thereof posi-
tioned axially along a central region of said panel while
the other pair of said two pairs of wire forms has the
first end portions thereof positioned axially along a se-
lected one of the opposite edge regions of said panel,
each of said apertures is disposed intermediately of the
first end portions of said two pairs of said wire forms,
and the plurality of first end portions of said wire forms
which are positioned in the central region of said panel
comprise a first set of pin terminals and the plurality of
first end portions of said wire forms which are posi-
tioned in the opposite edge regions of said panel com-
prise a second set of pin terminals.

3. An electrical connector body as claimed in claim
2 wherein said first and second sets of pin terminals are
connectible to multiple line pairs of incoming sub-
* scriber and outgoing central office telephone transmis-
sion lines, respectively, and said first and second sets of
pin terminals comprise electrical test points for first
and second test fields, respectively, whereby electrical
test connections to both incoming and outgoing line
pairs are provided.

4. An electrical connector body as claimed in claim
2 wherein said elongated wire forms having said first
and second end portions are generally U-shaped con-
figured wire forms with the leg sections thereof com-
prising said first and second end portions, and said
panel includes increased thickness dimensions interme-
diately of said first and second sets of pin terminals to
comprise a pair of raised bosses on said panel with said
apertures disposed in said bosses, the increased thick-
ness dimension of said panel being at least equal to the
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extension of said leg sections of said wire forms for pro-
viding that said second end portions terminate within
said apertures.

5. An electrical connector body on which to mount
pluggable electrical protector modules used with main
distributing frames of telephone central offices, com-
prising: an elongated substantially flat rectangular
panel having front and rear surfaces, a first set of elec-
trical pin terminals extending outwardly from the front
surface of said panel in substantially a central region of
the width of said panel, said first set of pin terminals ex-
tending axially along the elongated dimension of said
panel, a second set of electrical pin terminals extending
outwardly from the front surface of said panel in sub-
stantially the edge regions of said panel, said second set
of pin terminals extending axially along the elongated
dimension of said panel, and two separate sets of socket
type apertures opening from the front surface of said
panel, said apertures having interior pin terminals and
being disposed intermediately of said centrally posi-
tioned first set of pin terminals and each edge region-
ally positioned second set of pin terminals, respec-
tively, said two sets of apertures extending axially along
the elongated dimension of said panel substantially the
same distance as said first and second sets of pin termi-
nals.

6. An electrical connector body as claimed in claim
5 wherein at least selected pairs of pin terminals of said
first set and selected pairs of pin terminals of said sec-
ond set are extended into selected ones of said socket
type apertures which are disposed intermediately of
said pairs. of first and second set pin terminals to pro-
vide said interior pin terminals in the form of two pairs
of said interior pin terminals within each of said aper-
tures.

7. An electrical connector body as claimed in claim
6 wherein said socket type apertures are provided with
separate ground pin terminals, respectively, for provid-

.ing means for grounding said pluggable electrical pro-

tector modules.

8. An electrical connector body as claimed in claim
6 wherein said selected pairs of pin terminals from said
first and second sets of pin terminals and said selected
ones of said apertures are disposed generally in trans-
verse alignment with each other across said panel to
provide multiple associated sets of pin terminals and
apertures, predetermined ones of said multiple associ-
ated sets of pin terminals and apertures being equally
spaced from each other longitudinally of said panel and
predetermined others of said multiple associated sets of
pin terminals and apertures being equally spaced from
each other longitudinally of said panel and further
being offset longitudinally and transversely of said
panel with respect to said predeterminaed ones of said
multiple associated sets of pin terminals and apertures
for facilitating the aesthetic association of said multiple
sets with particular pluggable protector modules and
further facilitating the insertion and removal of said
protector modules from said connecotor body.

9. An electrical connector body as claimed in claim
8 wherein said extended pin terminals of said first and
second sets of pin terminals comprise elongated gener-
ally U-shaped wire forms having one of a longer and a
shorter length in the bight sections thereof, said prede-

.termined ones and said predetermined others of said

multiple associated sets of pin terminals and apertures
comprise first and second interspersed matrices of
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equally spaced horizontal rows of said associated sets
having at least two associated sets of pin terminals and
transversely aligned apertures in each row thereof, the
aperture of one associated set of pin terminals and ap-
ertures in each horizontal row of said first and second
matrices being alternately positioned more nearly adja-
cent the selected pair of pin terminals of said second
and first sets of pin terminals, respectively, and the ap-
erture of the other associated set in each horizontal row
of said first and second matrices being positioned more
nearly adjacent the selected pair of pin terminals of
said first and second sets of pin terminals, respectively,
said selected pairs of pin terminals of said first and sec-
ond sets of pin terminals which are used with said one
associated set in each horizontal row of said first and
second matrices are comprised alternately of longer
and shorter wire forms and then shorter and longer
wire forms, respectively, and said selected pairs of pin
terminals of said first and second sets of pin terminals
which are used with said other associated set in each
horizontal row of said first and second matrices are
comprised alternately of shorter and longer and then
longer and shorter wire forms, réspectively.

10. A method for assembling the connector body of
claim 9 wherein said longer and shorter elongated wire
forms are positioned on said panel from the rear sur-
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face of said panel and the wiring leads for the incoming -

and outgoing line pairs are connected to said first and
second sets of pin terminals, respectively, from the
front surface of said panel.

11. An electrical connector body as claimed in claim
6 wherein said selected pairs of pin terminals from said
first and second sets of pin terminals are connectible to
multiple line pairs of incoming subscriber and outgoing
central office telephone transmission - lines, respec-
tively, and said selected pairs from said first and second
sets of pin terminals comprise electrical test points for
first and second test fields, respectively, whereby elec-
trical test connections to both incoming and out-going
line pairs are provided.

12. An electrical connector body as claimed in claim
6 wherein each of said apertures includes one of a
shoulder member and a groove for cooperating with
the other of a shoulder member and a groove provided
on said pluggable protector modules to to permit the
keyed insertion of said protector modules into said ap-
ertures.

13. An electrical connector body on which to mount
pluggable modules comprising: an elongated substan-
tially. flat rectangular panel having front and rear sur-
faces, first and second sets of pin terminals spaced
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apart on said panel and extending at once both out-
wardly from and axially along the front surface of said
panel, respectively, a set of apertures opening from the
front surface of said panel, each aperture being dis-
posed intermediately of a selected pair of said first set
of pin terminals and a selected pair of said second set
of pin terminals which are generally oppositely dis-
posed from said selected pair of said first set of pin ter-
minals for providing an associated set of pin terminals
and apertures, at least two pairs of interior pin termi-
nals within each of said apertures for engaging with said
pluggable modules, predetermined ones of said associ-
ated sets of pin terminals and apertures equally spaced
from each other axially along said panel and predeter-
mined others of said associated sets of pin terminals
and apertures equally spaced from each other axially
along said panel, said predetermined others being off-
set at once both longitudinally and transversely of said
panel with respect to said predetermined ones of said
associated sets of pin terminals and apertures for facili-
tating the aesthetic association of said associated sets
with particular pluggable modules and further facilitat-
ing the insertion and removal of said modules from said
connector body.

14. An electrical connector body as claimed in claim
13 wherein said first and second sets of said pin termi-
nals of said predetermined ones and said predeter-
mined others of said associated sets of pin terminals are
extended into said intermediately disposed apertures,
respectively, to provide said two pairs of interior pin.
terminals in each of said apertures.

15. An electrical connector body as claimed in claim
14 wherein said extended pin terminals of said first and
second sets of pin terminals comprise elongated gener-
ally U-shaped wire forms having one of a longer and a
shorter length in the bight sections thereof, the aper-
tures of said predetermined ones of said associated sets
being selectively more closely spaced to one of said
first and second sets of pin terminals and the apertures
of said predetermined others of said associated sets
being selectively more closely spaced to the other of
said first and second sets of pin terminals, said selected
pairs of pin terminals of said first and second sets of pin
terminals which are used with said predetermined ones
of said associated sets are comprised of said longer and
shorter wire forms, respectively, and said selected pairs
of pin terminals of said first and second sets of pin ter-
minals which are used with said predetermined others
of said associated sets are comprised of said shorter and

longer wire forms, respectively.
* * * * *
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