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3,302,065
PLUGBCGARD ACTUATING MECHANISM
Kenneth Norman Karol and Tore Rudelph Johnson, both
of Harrisburg, Pa., assignors to AMP Incorporated,
Harrisburg, Pa.
Filed Dec. 21, 1965, Ser. No. 515,403
8 Claims. (CL 317—99)

This invention generally relates to plugboard assem-
blies for electrical accounting machines, computers and
the like, and in particniar to the mechanism for effecting
an operative interconnection between the movable plug-
board and fixed plug-board of such assemblies.

It has become the prevailing practice to provide in
electrical computing machines a fixed panel on which are
arranged a set of electrical contacts in rows and columns,
certain of these contacts being connected to the sensing
elements of the machine and the remainder providing
terminals for the leads connected to the instrument
panels that perform the operative functions of the ma-
chine. A control panel cooperates with the fixed panel
to furnish circuit connections between the contacts as-
sociated with the sensing elements and in the instrumen-
talities desired to be operated according to some pre-
determined arrangement. Conventionally the control
panel is adapted to be detached from the assembly for
the purpose of interchanging such panels whenever a
variation in the arrangement of circuit connections. is de-
sired, it being common practice to provide a preset con-
trol panel for each of the circuit arrangements periodi-
cally desired to be set into the machine whereby a par-
ticular group of computations may be similarly handled
in accordance with certain standard reports to be ren-
dered by the machine.

Generally the control panel is provided with a set of
contacts conventionally in the form of removable plugs
whereby any preset control arrangement or modification
thereof may be made.

The mechanisms of the prior art for interconnecting
the plugboards have, in general, taken two forms, the
first of which simply comprises a lever which is coupled
to and swings the carrier frame about a pivot on the base
of the fixed plugboard. It has been recognized, however,
that interconnection of the assembly- solely by pivotal
motion may result in warping of the control panel due to
the uneven contact pressure distribution arising from en-
gagement of the contacts nearest the pivot connection
prior to those more removed. This defect led to the de-
velopment. of a second. form of plugboard in which the
mechanism is first operative to position the plugboards
mutually paralle] with the contacts being in an over-
lapping spaced relationship, and further operative to
cause the movable plugboard to slide with respect to the
fixed plugboard whereby the contacts may simultane-
ously be brought into engagement resulting in an even
pressure distribution.

In addition to bringing the plugboards into operating
relationship the control mechanism must include ele-
ments adapted to cooperate with the remainder of the
assembly to perform cerfain other functions to achieve
optimum results. For example, means for cleaning the
contact surfaces must be provided to assure good elec-
trical conductivity therebetween. Further means for
maintaining the assembly against accidental displace-
ment from the interconnected position must also be pro-
vided. Space limitations, however, dictate these objec-
tives to be achieved by a mechanism of a simple and
compact construction. The plugboard assemblies of the
prior art, however, include complicated mechanisms
which are bulky, difficult to assemble and exepnsive to
maintain.
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‘Accordingly it is an object of the present invention to
provide an improved coupling mechanism for plugboard
assemblies.

Another object of the present invention is to provide a
coupling mechanism for plugboard assemblies which is
compact, durable and simple to assemble and maintain.

A further object is to provide an improved locking
arrangement for the coupling mechanism of the plug-
board assemblies.

A still further object of the invention is to provide a
plugboard assembly wherein the contacts are first caused
to wipe clean a path thereon during interconnection of
the assembly then caused to engage at a prewiped in-
termediate point on said path.

Another object resides in the provision of a member
for prepositioning the movable plugboard relative to the
fixed plugboard and for taking up wear resulting from
movement of the operating mechanism relative to the
movable plugboard.

Other objects and attainments of the present inven-
tion will become apparent to those skilled in the art
upon a reading of the following detailed description
when taken in conjunction with the drawings in which
there are shown and described illustrative embodiments
of the invention; it is to be understood, however, that
these embodiments are not intended to be exhaustive nor
limiting of the invention but are given for purpose of
illustration in order that others skilled in the art may
fully understand the invention and the principles thereof
and the manner of applying it in practical use so that
they may modify it in various forms, each as may be best
suited to the conditions of a particular use.

In the drawings, in which like reference numerals re-
fer to like parts:

FIGURE 1 is a perspective view of the plugboard as-
sembly constituting a preferred embodiment of the pres-
ent invention;

FIGURE 2 is a cross-sectional view taken along the
line 2—2 of FIGURE 1;

FIGURE 3 is a cross-sectional view similar to FIG-
URE 2 but showing the operating mechanism in its
open position;

FIGURE 4 is a cross-sectional view taken along the
line 4—4 of FIGURE 3;

FIGURES 5 through 8 are side elevational views show-
ing the operating mechanism in its various positions of
movement; and

FIGURE 9 is a side elevational view similar to FIG-
URE 8 showing an alternative form of control mechanism.

The objects of the present invention are generally ob-
tained by the provision of the coupling mechanism for
plugboard assemblies in the general form of a sliding block
linkage which is further characterized in that the linkage
is stopped in an over center position when the assembly
is interconnected. Means are provided to render ineffec-
tive the sliding block action of the linkage during a por-
tion of the movement of the operating mechanism. The
linkage mechanism is operative during movement to dead
center to lift the movable plugboard thereby causing a set
of contact plugs on the movable plugboard to engage and
wipe a corresponding set of spring contacts on the fixed
plugboard. Movement of the linkage mechanism over
center completes the interconnection of the assembly and
results in a slight dropping of the movable plugboard
which partially withdraws the plug contact along the path
of wiping action for insuring final contact engagement
at a point of good electrical conductivity. In addition
the tension of the spring contacts acting through the plug
contacts and movable plugboard biases the linkage mech-
anism over center which maintains the assembly inter-
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connected. Referring now to the drawings a fixed plug-
board panel of any suitable electrical insulating material
such as phenolic or diallyl phthalate and generally de-
signated at A is provided with rows and columns of aper-
tures which are adapted to receive therein a set of spring
contact members 10. Cooperating with contact members
16 to effect the desired circuit interconnections is a set
of plug contact members 12 that are adapted to be re-
ceived by a plurality of apertures in control plugboard
panel B which also is of suitable insulating material.
The panel A is held in position within a suitable frame-
work comprising side frames 14 and 16 and top and bot-
tom cross beams 18 and 20 respectively.

The control or movable panel B is completely separable
from the fixed panel A and its corresponding frame as-
sembly. Side frames 14 and 16 are mirror images of
each other and therefore only one side frame will be de-
scribed. The side frame 16 is provided with a grooved
end 22 adjacent the upper end of the frame, groove 22
terminating in an elongated slot 24 as best seen in FIG-
URE 3. A pair of grooves 26 and 28 are formed in the
side panels and are arcuately shaped along a radius hav-
ing its center adjacent the bottom of slot 24. The arcu-
ate grooves 26 and 28 terminate at their inner ends in
relieved portions 38 and 32 respectively.

The control panel B is provided with three sets of roll-
ers 34, 36 and 38. When it is desired to assemble panel
B the rollers 34 are placed within grooves 22 and allowed
to drop to the bottom of slots 24. The panel B then
pivots about rollers 34 in a clockwise direction, as seen
in FIGURE 3, whereby rollers 36 will enter grooves 26
and rollers 38 will enter grooves 28. The panel B will
then be positioned paraliel with panel A. However, the
plug contacts 12 will be vertically displaced from their
corresponding spring contacts 19.

In order to maintain panel B in its position shown in
FIGURE 3 there is provided an elongated spring member
49 best seen in FIGURES 1, 2 and 3. Spring member
40 is secured along one edge thereof between the bottom
cross beam 20 and the fixed panel A. Member 49 is
formed at its free end with oppositely directed bends to
constitute a detent as indicated at 42. Member 40 is nor-
mally in an unstrained position as indicated in FIGURE
2. However, upon initial insertion of the control panel
B the spring will be deflected downwardly as shown in
FIGURE 3 with the detent 42 overlying the exposed sur-
face of panel B to thus temporarily retain the panel in
position.

With control panel B positicned and held as shown in
FIGURE 3 it is now necessary to raise panel B into a
position whereby there will be electrical contact between
the plug contacts 12 and their corresponding spring con-
tacts 19. This is accomplished by a linkage mechanism
to be now described. The side frames 14 and 1§ are pro-
vided with elongated rectangular slots 44 which slidably
receive a rectangular bar 46. The bar 46 is disposed on
the opposite side of spring member 40 from the control
panel B. A pair of links 48 are pivotally secured to the
bar 46 by a pair of pins 58. An actuating handle 52 of
generally U-shaped configuration is pivotally secured to
side frames 14 and 16 by means of pins 54. A second
pair of pins 56 are carried by the handle 52 and ride in
elongated slots 58 formed in the links 48. It is important
to note that the pins 54 and 56 are disposed on opposite
sides of the center line of handle 52, the importance of
which will become apparent as the description proceeds.

At the start of the operation of the actuating mecha-
nism the various parts are in the position shown in FIG-
URES 3 and 5. The handle 52 is in the down position
and the bar 46 is in engagement with the lower end of
slot 44. Spring 40 is in its stressed condition maintain-
ing the panel B in its vertical position. As handle 52 is
moved in a counterclockwise direction, as seen in FIG-
URES 5 and 6, the pin 56 will ride along slot 53 causing
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oscillation of the link 48, however there will be no move-
ment of bar 46. At some point of the travel of handle
52, depending on the length of slot 58, the pin 56 will
engage the upper end of slot 58 and will draw link 48
upwardly thus causing the raising of bar 46. It is to be
remembered that the links being described are actually
pairs of links, there being one set of link on each side of
the frames 14 and i6 as seen in FIGURE 1. As the bar
48 ascends it causes the raising of panel B and during
such raising the contacts 12 will engage the contacts 10
and will ride along the surface thereof. It is noted that
the bar 46 does not contact panel B but rather the force
is applied to the panel through the intermediate spring
40. This enables the wear to be taken up by the spring,
which is metallic, rather than by the panel which is of
an insulating material and would be subject to wear.
When the links reach the position shown in FIGURE 7
the panel B will be at its extremity of upward movement.
This position of the links is defined by the point at which
the pins 50, 54 and 56 all lie along a straight line. Con-
tinued movement of handle 52 into the position shown in
FIGURE 8 causes the pins 56 to move off center from
the pins 54 and 59 thus locking the mechanism in posi-
tion in the manner of a toggle joint. The panels A and
B will then be in the position shown in FIGURE 2. The
movement of the linkage from the position of FIGURE
7 to that of FIGURE 8 causes a slight lowering of the
bar 46 and consequently a lowering of panel B. The
lowering of panel B is due primarily to the spring forces
exerted between the contacts 10 and 12. This slight low-
ering of panel B is of extreme importance in that during
the raising of panel B the plug contacts 12 were caused
to move along the surfaces of spring contacts 10 thus
wiping the contact area clean but at the same time caus-
ing an accumulation of foreign matter such as dust, shav-
ings, etc. which accumulation will be at the tip of the
plug contacts 12 when the panel B is in its extreme upper
position. Therefore by allowing panel B to drop slightly
the contacts 12 are caused to move back to an interme-
diate position on the contacts 10 which have been wiped
clean thus separating the contacts 12 from the accumu-
lated dirt. ‘This backwipe is necessary due to the many
applications of the plugboard panels wherein a very low
current is employed. The accumulated foreign matter at
the junction of the contacts would be sufficient to prevent
the passage of the current due to the rise in resistance.

FIGURE 9 shows an alternative embodiment of the
linkage previously described. The entire mechanism re-
mains the same with the exception that links 48’, which
corresponds generally to the previously described link 48,
carries a slot 58" which slot engages the pin 59. The slot
58’ performs the same function as the slot 58 described
in connection with link 48 in that the desired lost motion
between link 48’ and bar 46 is provided. The pin 5¢’,
which corresponds generally to the previously described
pin 56, is pivoted to the link 48’ whereby a bearing sur-
face is provided entirely around the pin 56’. The ad-
vantage of the arrangement of FIGURE 9 resides in the
fact that the provision of the bearing surface completely
surrounding pin 56’ gives a stronger linkage and a better
guiding function to the bar 46.

Changes in construction will occur to those skilled in
the art and various apparently different modifications and
embodiments may be made without departing from the
scope of the invention. The matter set forth in the fore-
going description and accompanying drawings is offered
by way of illustration only. The actual scope of the in-
vention is intended to be defined in the foregoing claims
when viewed in their proper perspective against the prior
art.

What is claimed is:

1. In a switching arrangement wherein a first array of
contacts carried by a first member is movable into en-
gagement with a second array of contacts carried by a
second member, a frame, said second member being fixed
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relative to said frame, an actnating mechanism carried
by said frame and comprising a bar reciprocable along
said frame in a straight line path between a retracted
and an extended position, said bar being operatively con-
nected to said first member whereby reciprocation of said
bar causes like reciprocation of said first member, a pair
of links pivotally secured at an end thereof to said bar,
the opposite end of said links having slots formed there-
in, an actuating handle pivotally connected to said frame
and movable between two extreme operative positions,
and pin means fixed to said handle and received within
said slots in said links to effect a lost motion connection
between said handle and said links, whereby movement
of said handle causes reciprocation of said bar from its
retracted to its extended position, said bar being opera-
tive in its extended position to move said first array of
contacts into engagement with said second array of con-
tacts.

2. In a switching arrangement as set forth in claim 1
wherein movement of said handle into one extreme op-
erative position causes said bar to assume a position in-
termediate its retracted and extended positions.

3. In a switching  arrangement as set forth in claim 2
wherein said intermediate positioning of said bar is ef-
fected by the movement of said pin means to an over
center position with respect to the pivot points of said
links and said handle.

4. In a switching arrangement as set forth in claim 1
wherein a spring member is disposed between said first
member and said bar, said spring member serving to ini-
tially position said first member and to take up wear
caused by movement of said bar.

5. In a switching arrangement wherein a first array of
contacts- carried by a first member is movable into en-
gagement with a second array of contacts carried by a
second member, a frame, said second member being fixed
relative to said frame, an actuating mechanism carried
by said frame and comprising a bar reciprocable along
said frame in a straight line path between a retracted and
an extended position, an actuating handle pivotally con-
nected to said frame and movable between two extreme
operative positions, a pair of links pivotally secured at
an end thereof to said handle, the opposite end of said
links having slots formed therein, pin means fixed to said
bar and received within said slots in said links to effect
a lost motion connection between said handle and said
links, said bar being operatively connected to said first
member whereby reciprocation of said bar causes like
reciprocation of said first member, and whereby move-
ment of said handle causes reciprocation of said bar from
its retracted to its extended position, said bar being op-
erative in its extended position to move said first array
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of contacts into engagement with said second array of
contacts.

6. In a plugboard assembly wherein a first array of
contacts carried by a first board is movable into engage-
ment with a second array of contacts carried by a second
board, a frame, said second board being fixed relative to
said frame, a spring member fixed relative to said sec-
ond board and being engageable by .said first board for
maintaining said first board in position parallel to said
second board with the contacts of said first board. being
out of engagement with the contacts. of said second board,
and an actvating mechanism carried by said frame for
moving said first board relative to said second board to
effect engagement between the respective contacts there-
of, a portion of said actuating mechanism being in con-
tact with said spring member whereby force is transmitted
by said actuating mechanism through said spring member
to said first board for causing said contact engagement.

7. In a plugboard assembly as set forth in claim 6
wherein said actuating mechanism includes a reciprocat-
ing member in contact with said spring member and
wherein movement of said reciprocating member causes
like reciprocating movement of said first board.

8. In a switching arrangement wherein a first array of
contacts carried by a first member is movable into en-
gagement with a second array of contacts carried by a
second member, a frame, an actuating mechanism carried
by said frame and comprising a reciprocable bar movable
between a retracted and an extended position, said bar
being in force applying engagement with said first mem-
ber, a pair of links pivotally secured at one end thereof
to said bar, an actuating handle pivotally connected to
said frame, said second member being fixed relative to
said frame, sald links being pivotally secured at a sec-
ond end thereof to said handle, whereby movement of
said handle causes said links to reciprocate said bar along
said frame from its retracted position to its extended po-
sition, said bar being operable in its extended position to
move said first array of contacts into engagement with
said second array.
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