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The present invention relates to multiple jacks, and
more particularly to jacks of the type in which the con-
tacts are first positioned in engageable relation and then
moved in a body to establish good electrical contact, and
locked in the closed-contact relation.

Electrical jacks commenly involve the exertion of 2
certain force in insertion and extraction of the movable
contact element or elements, whether the jack be of the
single or muitiple type, due to the friction and resilient
pressure employed to assure good contact between the
contacts or terminals. Such force is of little imporiance
when jacks employing only a pair or a few pairs of con-
tacts or terminals are considered, but mounts to g high
level when jacks with a great multiplicity of contacts are
involved. In the latter case, the force required to inter-
engage or separate the jack parts'may become a problem
of considerable proportions.

By the present invention, there is provided a jack con-
struction which requires substantially zero insertion or
extraction force, and yet provides for good, tight electri-
cal contact between the terminals of all the pairs of ter-
minals or contacts. This is accomplished by mounting the
cooperable terminals or contacts in a pair of blocks in such
manner that the contacts of the two blocks may be dis-
posed in overlapping relation by movement of the blocks
relatively toward each other to effect insertion or relative-
ly away from each other tc effect separation, but with the
contacts of each pair in offset or substantially non-contact-
ing relation so that no friction or resilient resistance must
be overcome. Further movement of the blocks in a direc-
tion normal to the approaching or inserting movement
brings the contacts inio the desired engagement, suitable
means being provided to effect such additional movement
in a simple and easy manner. For separation, the blocks
are first moved in a direction opposite to the contact-
effecting movement, so as to bring the contacts into the
offset or non-contacting position, and then moved away
from each other.

It is desirable in most cases to secure the contacts re-
movably in the blocks, so that they may readily be re-
moved and replaced in the event of damage thereto, or
breaking of the conductor connected to any of the con-
tacts or terminals, or for inspection or ofher reasons.
The invention provides structure by which the terminals
are securely fastened in the blocks, yet may be easily
released and removed without damage or deformation,
and even more easily resecured in place. The jack con-
struction according to the invention furthermors provides
for a wiping action of the contacts, so as to maintain a
clean, bright contact area on each. The invention also
allows of the blocks for both male and female terminals
to be identical, resulting in lower costs and greater sim-
plicity and ease of assembly, since either type of terminal
may readily be secured in place in any block.. The ter-
minals preferably are formed with a crimping portion at
one end for connection with their respective conductors,
which is utilized for securement in the blocks.

It is an important object of the invention to provids
a simple jack construction allowing substantially zero in-
sertion and extraction force even with a great multiplicity
of pairs of terminals, of the order of hundreds.

Another object is the provision of a multiple jack struc-
ture employing blocks of identical construction for both
parts of the jack.
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Another object is the provision of a multiple jack struc-
ture in which the terminals are removably secured in the
contact-carrying blocks.

A further object is the provision of terminals in a jack
structure arranged in pairs and brought into contacting
relation by movement transversely of their planes yet hav-
ing a wiping action.

It is also an object of the invention to provide a jack
structure in which the terminals are formed for crimped
cennection to the respective conductors to facilitate re-
movable securement of the terminals in the respective
blocks.

Another object is the provision of means for effecting
relative movement of the two parts of a multiple jack to
move the terminals of the respective pairs toward and
from each other in a transverse direction to and from
contact-closing position.

Other and further objects, advantages and features of
the invention will be apparent to those skilled in the art
from the following description, taken in conjunction with
the accompanying drawings, in which:

FIGURE 1! is a plan view of 2 position-and-lock jack
incorporating the invention in operative position, mounted
on a panel or the Iike;

FIGURE 2 is a broken vertical sectional view on an
enlarged scale, taken stbstantially as indicated by the line
2—2 of FIGURE 1:

FIGURE 3 is a view similar to FIGURE 2, but with the
two blocks or parts of the jack in inserted but non-conduc-
tive relation; and

FIGURE 4 is a somewhat diagrammatic view similar
to FIGURE 3, but in elevation, showing different means
for moving the blocks to the position of FIGURE 2 and
holding the blocks in that position.

Referring to the drawings, there is shown a muftiple-
contact electrical jack mounted on 2 panel P or like sup-
port and comprising a female jack block or part 18 and
a male part or block #1, Fach of the jack parts com-
prises a block 12 of 2 sujtable insvlating material having
a plurality of passages 13 extending therethrough. Bach
passage 13, as best shown in longitudinal section in FIG-
URES 2 and 3, has a substantially flat upper surface or
wall 14 and a Jower surface or wall 15 the outer portions
of which may slope slightly upwardly to an intermediately
defined by a substantially vertical
abutment surface 17 directed toward one end of the pas-
sage and a sloping abutment surface 13 facing the other
end of the passage, with a top surface 19 sloping down-
wardly from the upper end of surface 17 to the surface 18.
The passages are substantially identical, and of substan-
tially rectangular cross section adjacent either end. Tn
the present case, each block 12 is provided with twenty
Passages, arrangsd in four rows of five each,

In each passage 13 of the block 12 of female jack part
18 there is secured a female contact or terminal 29, and
similarly in each of the passages of the block 12 of male
part or block 11 there is removably mounted a contact
or terminal 21, The terminals 20 and 21 are of resilient
construction and substantially identical except for the
contacting end portions thereof, as appears from the draw-
ings and the following explanation. Each of the termi-
nals 28 and 21 has an initially channel-section connecting
end portion 22 crimped on one end of a conductor C to
provide a good mechanical and electrical connection with
the conductor, as is known in this art. Extending sub-
stantially in the plane of the bottom of this channel-sec-
tion crimping portion is a blade portion 23, a spacing
embossment 24 being pressed from the terminal adjacent
the juncture of the blade portion and the bottom of the
channel portion, projecting in the direction opposite that
of the sides or wings of the channel portion. Struck
from the blade portion 23 is a tongue 25 bent out of the
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plane of the blade portion in the same direction as the
crimping channel side portions, the free end of the tongue
being direcied toward the crimping end portion and spaced
therefrom by the longitudinal dimension of the projec-
tion 1% in the passage 13 of the block. The blade portion
23 of the male terminal is substantially flat and straight,
and of a length such that the overall length of the tei-
minal 23 is greater than the length of the passage 13, so
fhat the free end portion thereof projects out of the
block 11. The blade portion of the female terminal 20
is relatively short, so as to be disposed interiorly of the
block passage, and has its end curved as shown at 26, or
similarly formed to provide a boss or protrusion extending
out of the plane of the blade portion to the same side
thereof as the side portions of the crimping channel end
portion.

As will be clear from FIGURES 2 and 3, the terminals
26 and 21 are secured in the passages of the respactive
blocks 12 by movement longitudinally of the passages.
Fach terminal is pushed through the passage contacting
end first, until the inner ends of the side portions of the
channel-section connecting end 22 of the terminal engage
the abutment surface 18 of the projection 16 into the pas-
sage to prevent further movement. During movement of
the terminal into the passage, the tongue 25 rides over
the projection surface 19, being pressed thereby to a posi-
tion sufficiently retracted from its outspring or projected
position to allow the terminal bilade portion to move past
the projection 16. As the end portion 22 engages the
projection 16, the tongue 25 moves clear of the projection
1o spring to its outwardly bent or projecting position, 5o
that its free end engages with the abutment sorface 17
and prevents reverse movement of the terminal. The
projection or embossment 24 engages with the upper
surface 14 of the passage to prevent any possibility of the
crimping end portion 22 of the terminal riding over the
passage projection 18, The terminals are securely held
in place in the respective passages 13, but may readily
be removed by means of a suitable tool which is inserted
through the passage end to engage the tongue 25 of a
terminal to be withdrawn. The tongue is forced by the
tool to a position sufficiently retracted to pass over the
projection 16 as the terminal is urged back out of the
passage.

As will be apparent particularly from FIGURE 3, the
blade portions of the terminals 20 and 21 are of such
relative lengths as to be disposed in longitudinally over-
lapped relation upon relative movement of the jack parts
or blocks 18 and 11 toward each other fo dispose the
terminals 21 with the comtacting end portions thereof ex-

tending into the passages of the block 10. The terminals,

however, are so located retative to the vertical dimension of
the passages that they may be offset or substantially out of
contact in such overlapped condition. This permits the
blocks to be moved toward and from each other to engage
the projecting end portions of the terminals 21 in the
passages of the block 19, or to withdraw the same there-
from, without requiring any force to overcome friction or
any resilient pressure between the terminals. It is to be
noted that the blade portion of terminal 21 is spaced
from the bottom wall 15 of the passage. It will be evi-
dent that the teiminals may be connected to the conduc-
tors C otherwise than by crimping as specifically disclosed.
T such case, of course, the crimping end porticns 22 can-
not be utilized to engage the passage projections 1& in
securement of the terminals in the blocks 13, but ob-
viously the terminals may be provided in other ways with
projection or abutment means to achieve the same resuit.

From the position of the blocks and terminals illus-
trated in FIGURE 3, the parts may be moved either to the
closed-contact position of FIGURES 1 and 2, or to a
separated position. The separated or extracted position
is simply achieved by merely moving the block 11 away
from the block 10, thus withdrawing or extracting the
terminals 21 from the passages 13 of the block 8. From
this separated position, as already explained, the termi-
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nals 21 may be inserted in the block 18 by movement

£ the block 11 toward the block 10 to dispose the termi-
nals 21 in overlapping but offset relation to the respective
terminals 28. To bring the terminals 26 and 21 into elec-
trically conducting relation, that is, to the closed-contact
position of FIGURE 2, the block 11 is moved upwardly
relative to the block 16 from the inserted position of
FIGURE 3, as viewed in FIGURES 2 and 3, until the
passages 13 of the respective blocks are brought into reg-
istration and the respective upper and lower surfaces of
the blocks are substantially fiush. To accomplish this,
suitable means are provided to effect relative movement
of the blocks in the direction of the offset of the terminals
of the several pairs, or transversely of the planes of the
terminals. Means are also provided to hold or lock the
Llocks in the closed-contact position, such means, pref-
erably, for the sake of simplicity and cheapness, also
holding the blocks in such position.

The block moving and locking means is illustrated in
TIGURES 1 to 3 as comprising identical or duplicate
combined camming and locking structures, generally
designated 28, on the top and bottom of the blocks.  Each
of these structures 28 comprises a latch 29 in the form
of a hook pivoted on the block £1 as by a headed fastener
38, and arranged to swing to a position overlying the
biock 16 for engagement with a catch 31, such as a
headed fastener similar to the fastener 3@, projecting from
block 290, as shown in FIGURES 1 and 2. Spring detent
means is provided to hold the latch 29 against disengage-
ment from the catch 31, in the form of a resilient metal
strip 32 disposed in a recess 33 in the surface of the block
11 adjacent the latch 29, as best shown in FIGURE 1.
The strip is bent to have one end project out of the recess
33 into the path of the latch 22 between the pivot 39
and catch 31, and is secured to the block by a screw 34
or the like adjacent its other end, which may also serve
as a stop for the latch. - As the laich 29 is swung to
engage with the catch 3%, it depresses the spring detent
32 and vides thereover and over the surface of the block
19, camming the block 11 to move upwardly relative to
the block 10 to effect the closed-contact position. It
should be noted, however, that in the present case manual
force may be applied directly to the blocks to effect the
initial movement of the block 11 relative to the block 16,
the camming action of the latch 29 then being employed
after the terminals of the several pairs come into contact,
so as to facilitate overcoming the resilient resistance of
the terminals 21 as they become stressed after engaging
the ferminals 20. The portion of the latch which over-
fies the block 10 in the latching position is beveled as
shown at 35 to provide for the camming action of the
laich as it is pivoted into engagement with the caich 31.
As the latch comes into engagement with the catch, it
rides off the bent end of the detent 32, which springs out
of the recess 33 sufficiently to block return or disengaging
movement of the latch, and thus assures that the blocks
will be retained in the closed-contact position of FIG-
URES 1 and 2 against unintended release. .

When it is desired to separate the two parts of the jack,

it is necessary only to depress the bent end of the spring

detent enocugh to allow the latch 29 to ride thereover,
and swing the latch away from the catch 31 back over the
block 11. Roth laiches are thus released, although it may
be pointed out that it is not necessary that the latch 29
on the lower end of block 11 be swung out of overlying
relation with block 1¢. With the latches thus disengaged,
the block 11 ‘may easily be moved to the position of
FIGURE 3 with the terminals in overlapping but offset
relation. In the arrangement iltustrated in FIGURES 1
to 3, in fact, gravity will effect the downward movement
of block 11 relative to block 10 to result in the block
position of FIGURE 3. Unlocking of the latches may
be accomplished by a suitable tool, if desired, pivoting on
the latch pivot 38 and depressing the spring detent and
also providing a handle for turning the latch.
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The movement of the block 11 from the terminal-
inserted but offset position of FIGURE 3 to the closed-
contact position of FIGURE 2 brings the free or project-
ing end portions of the terminals 21 into contact with
the curved end portions 26 of the terminals 20 before the
movement is completed, as will be clear from a compari-
son of FIGURES 2 and 3, so that the latter part of the
movement causes flexing of the terminals 20 and 21, the
respective limits of which are defined by the walls 14 and
15 of the passages 13. The terminals 26 and 21 thus have
movement relative to each, due both to the flexing and
to the realtive movement of the terminals with the re-
spective blocks after the terminals have come into engage-
ment. There is therefore a wiping action between the
free end of terminal 21 and the curved portion 26 of
terminal 20 of each pair which provides a bright, clean
area of contact therebetween to assure good electrical con-
duction and prevent corrosional accumulation,

In FIGURE 4, there is illustrated a jack according to
the invention which is substantiaily identical to the jack
as shown in FIGURES 1 to.3, differing only in employ-
ing different means for bringing the parts or blocks into
the closed-contact position from the inserted but non-
confacting terminal position and maintaining the blocks
in the contact-closing position. . The block 19 is mounted
on a panel P or the like in any suitable manner, as in
FIGURES 1 to 3, and the male block or part 11 is dis-
posable in the terminal-inserted offset position in the
same manner as explained hereinabove in connection with
FIGURES 1 to 3. The camming and locking structures
28 are replaced by a simpler but nevertheless effective
camming and locking construction. This construction
comprises a plurality of bores or apertures 40 extending
through the block 19 substantially parallel to the pas-
sages 13, and a corresponding plurality of apertures 41
extending through the block 11 parallel to the passages
therethrough, only one of each of the apertures being
shown. The respective apertures 49 and 41 are located
80 as to be aligned or registered when the blocks are in
the passage-registering of contact-closing position. When
the blocks are in offset position with the terminals engaged
but not stressed, as shown in dotted lines, the apertures
40 and 41 are offset to the same extent as the passages
13 of the two blocks, but have their adjacent ends in
radially overlapped relation so as to open one into the
other. A pin 42, of a length substantially greater than
the length of either of the apertures 40 and 41 and hav-
ing a diameter corresponding to that of the apertures or
otherwise formed so as to fit snugly therein, is provided
for engagement in each pair of apertures 40 and 41.
Each pin 42 has a tapered or wedging leading or pilot
end 43, and may have a head 44 at its other end.

In operation, the blocks 10 and 11 are manually moved
relatively from the full-line to the dotted-line position,
bringing the terminals 20 and 21 into engagement, as in
the case of the construction of FIGURES 1 to 3, and the
pins 42 are pushed through the apertures 41 of the block
11, their leading ends 43 entering the corresponding aper-
tures 49 of the block 10 through the openings between
the apertures when they reach the contacting faces of the
blocks. Continued pushing or driving of the pins 42 then
causes camming moverment of the blocks relative to each
other to bring them to the passage-aligning position as
the pins move along the apertures 40. When the pins 42
are fully driven into the apertures of the two blocks, they
further serve to hold the blocks against relative movement
normal to the passages 13 thereof. Of course, the pins
42 may be inserted first in the apertures 40 to enter the
apertures 41 and effect the wedging or camming of the
blocks. It will be apparent that the apertures 40 and
41 may extend transversely relative to the passages 13,
instead of parallel as shown. While the apertures 40 and
41 are shown as not overlapping in cross section relative
to each other in the full-line position of the blocks, it
will be understood that they may be enlarged to obtain
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such overlap, the pins 42 of course being similarly en-
larged.

It will be obvious that other means may be provided
for moving the blocks from the offset to the passage-
aligned or closed-contact position, if desired, and that
such means need not be camming means, and also that
the means for locking the blocks in the closed-contact
position may be separate from the means for moving
the blocks.

While the blocks 12 of the parts or blocks 10 and 11
are shown as provided with the passages 13 so located as
to be brought into alignment or registration upon move-
ment of the blocks from the offset terminal-inserted but
non-engaging position to the contact-closing position, this
is not necessary to the invention.  The important point is
that the terminals be so arranged in the blocks that insert-
ing and retracting movement thereof may be accomplished
without need to overcome any appreciable frictional or
resilient force, and can be moved from the loosely in-
serted position to stressed contacting engagement by rela-
tive movement of the blocks transversely relative to the
terminals. © Thus, the blocks in the terminal-inserting
position may be in substantial registry or alignment, and
be moved to an offset position while bringing the ter-
minals into the engaged contacting condition.

For convenience in illustration, the blocks 12 are shown
as of solid one-piece construction, but it will be under-
stood that as a matter of practical convenience they may
be formed of several sections in order to allow for forma-
tion of the passages 13, and the sections then secured
together in any suitable manner. Similarly, for conven-
ience in description, terms such as “upper,” “vertical,”
“upwardly,” and the like have been used, corresponding
to the positions of the parts as illustrated in the drawings,
but it will be understood that these expressions are not
used in an absolute sense, since the parts would retain
their same relative locations or movements if the jack
position were changed from that shown. In such case, of
course, the particular terms could be changed in an ob-
vious manner to correspond to the new jack position.

It will be understood that the disclosed embodiments
of the invention are iltustrative, and that many changes
and modifications may be made without departing from
the inventive concept disclosed, and accordingly it is not
intended to limit the invention otherwise than as required
by the appended claims.

We claim:

1. A position-and-lock jack construction comprising a
pair of substantially identical blocks of insulating material
each baving formed therethrough a plurality of passages
each located for registration with one of the passages in
the other block and having a projection therein providing
abutment surfaces facing opposite ends thereof, a spring
terminal removably secured in each of said passages hav-
ing an offset portion adjacent one end engaged with one of
said abutment surfaces and a resilient tongue struck from
the terminal having its free end engaged with the other
abutment surface, said one end of each of said terminals
having a crimped connéction to a conductor, the terminals
in registrable passages constituting pairs with one terminal
of each pair having the end thereof other than said one
end substantially flat and projecting out of the passage
and with the other terminal of the pair having said other
end thereof formed in a curve and disposed within the
passage, said blocks being movable toward and from each
other respectively to and from a first position locating
the terminals of said pairs with the respective flat and
curved ends thereof in overlapping but offset relation,
camming means operable to shift the blocks from said
first position in the direction of said terminal offset to a
second position with the terminals of each pair disposed
in stressed contacting relation, and means to lock the
blocks in said second position, said camming and locking
means comprising a plurality. of substantially identical
through apertures in each block each located to oppose
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in offset but communicating relation a corresponding
aperture in the opposed block upon disposition of the
blocks in position locating the terminal pairs in engaging

but unstressed condition and to extend in substantial

registry therewith upon disposition of the blocks in said
second position thereof, and a plurality of pins each
engageable in a pair of registering apertures in the second
block position to hold the blocks in the second position,
each of said pins being longitudinally movable in the aper-
tures and having a tapered leading end for wedging en-
gagement in the communicating opening between the pair
of apertures in said offset relation to effect movement of
the blocks to the second position.

2. A position-and-lock -jack construction comprising a
pair of blocks each having formed therethrough a plural-
ity of: passages each opposable in communicating rela-

tion with a passage in the other block, a spring terminal

in each of said passages, means removably securing the
terminal in the passage, means for connecting one end
of each terminal to a conductor, the terminals in op-
posable passages constituting pairs with one terminal of
each pair having the end thereof other than said one end
substantially fiat and projecting out of the passage and
with the other terminal of the pair having said other end
thereof terminating within the passage and having a pro-
trusion thereon, said blocks being movable toward and
from each other respectively to and from a position with
the terminals of said pairs in overlapping but offset rela-
tion, means for shifting the blocks from said position to
a second position with the terminals of each pair dis-
posed in stressed contacting relation, and means to lock
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the blocks in said second position, said block shifting and
locking means comprising a plurality of corresponding
apertures in the blocks located to extend in pairs partially
offset but communicating relation upon positioning of the
blocks to bring the terminal pairs into unstressed engage-
ment and to extend in substantially registering pairs upon
disposition of the blocks in said second position thereof,
and a plurality of wedge members each engageable in a
registering pair of apertures to hold the blocks in the
second position, each of said wedge members being longi-
tudinally movable in the aperture- pairs into the com-
municating opening between the apertures in said partially
offset relation to effect relative movement of the blocks
to the second position.
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