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In contact spring multiples built of plate springs in
several parallel piles or greups of springs lying above each
other a lifting rib is normally used as an actuating mem-
ber for the springs in a group, said lifting rib is in most
cases cut out from a plate of paper laminate, The lifting
rib is generally placed inside and right through the springs,
which are actuated by teeth in one edge of the lifting rib.
If wire springs or similar springs are used the lifting rib
must, of course, lie mainly outside the contact springs.
In the case a contact spring multiple constructed of wires
is wanted, for example for cross bar switches, and it is
desirable to have small dimensions sideways of the wire
in order to construct a very compact multiple, the problem.
arises that the lifting ribs take too much space if they
are constructed in traditional manner. While it is possi-
ble to arrange the lifting ribs in two or more rows dis-
placed in relation to each other, when this arrangement
is used the working point on the contact springs will be
placed differently, the bending will be different and the
contact pressures will differ too much from each other.
Lifting ribs provided with teeth on their broad side are
also a possibility. However, in such case the production
becomes expensive, as ordinary cutting out of the rib is
not possible,

‘A practical and cheap solution of the problem is ob-
tained if the present invention is used. This invention is
mainly characterized in that the lifting ribs have a breadth
which is bigger than the distance sideways between the
contact wires. Thus, the cross direction of the lifting
ribs forms an angle less than 90° with respect to the lon-
gitudinal direction of the contact wires.

The invention will be further described with reference
to the accompanying drawings. FIG. 1 shows a side view
of a wire spring set. FIG. 2 shows four groups of a mul-
tiple seen from above. FIG. 3 shows in perspective and
in large scale three groups in a multiple seen from in
front. FIG. 4 is an enlarged picture of a lifting rib.

In the drawing only the details of a multiple necessary
for explaining the invention are included, and this multiple
comprises a number of parallel lying spring sets of the
kind shown in FIG. 1. Each group includes a number of
wire springs 3 lying above each other and fastened in a
normal way at their rear left ends. The front right
ends of the wires are lifted upwards from the position
of rest shown in the drawing by a lifting rib or bar 1
for each group, said lifting rib being actuated in a known
way which is not shown.

The lifting rib 1 is provided with a number of oval
holes 2 for the contact wires 3. The holes are provided
with a convex edge 4 upon which the contact wires rest.
The holes are suitably formed, at least on one side, with
a greater width than the remainder of the holes to enable
the lifting rib to be threaded on the contact wires. The
contact wires are provided with applied tubes 5 or sleeves
of contact material at their front end. When the con-
tact wires are actuated by the lifting ribs, these tubes make
contact with wires ¢, which are disposed in a stand 7 of
insulating material and extend transverse of the contact
wires 3. The distance sideways between the contact wires
3 in the different groups is smaller than the width of
conventional lifiing ribs, so that the ribs can not be placed
in a row with their cross direction perpendicular to the
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longitudinal direction of the contact wires. According to
the invention the lifting ribs are placed so that their cross
direction forms an angle less than 90° with the longi-
tudinal direction of the contact wires 3. - The ribs are
guided in their position by diagonal holes in an upper
and a lower guiding plate 8 respectively 9. The holes
2 in the ribs are dimensioined so that the contact wires
obtain a relatively good side guiding, ‘When the ribs are
Iifted, the ribs are turned upon contact of the wires with
the lower limiting edges of the holes 2 owing to the in-
clined position of the ribs towards the contact wires. This
turning moment is unfavorable, since extra friction can
appear owing to this. However, these frictions can be
kept down at safe values, by forming the holes in the
lifting ribs with the said convex form. It would, of course,
be possible to provide the lifting ribs with teeth instead of
holes in one edge, but then the mechanical stability will
be smaller.

With the spring sets of the described wire spring type
there is a need to center the wire springs 3 in their rest
position. The wire springs cannot be directed so precisely
that all the wires in a group get into exactly the same posi-
tion below each other. This is especially true when they
are actuated by diagonal ribs. The holes in the ribs are
dimensioned so that relatively good side guiding is ob-
tained as previously mentioned, but still derivations in
guiding appear at the front ends of the contact wires.
As shown in embodiment of FIG. 3 it is necessary that
the contact sleeves § are positioned in relation to the sur-
rounding insulating material of the stand 7 so that no
wear and tear appears when the contact wires move up-
wards and downwards. If a wire spring is free in its
inactive rest position, i.e. when it lies against the lower
part of the slots for the contact wires in the stand 7, it
will take a position so that the contact sleeve 5 at its
movement upwards will drag along the vertical side edges
of the stots in the insulating material. This causes debris
of insulating- and contact material to remain both on the
contact sleeves and on the limiting surfaces of the slots in
the stand 7 at such places where it may adversely affect
the contact make and break qualities. This inconvenience
can be prevented if the side edges of the slots are drawn
closer to each other downwards in such a manner that the
wires are centered in predetermined rest positions. If a
wire should have a side pressure, it is taken up by the
vertical limiting surfaces, until the wire again is brought
upwards by the lifting rib.

‘We claim:

1. A multi-contact switching device comprising a plu-
rality of substantially straight contact springs fixedly
mounted at one end and grouped spaced apart in vertical
and transverse rows, a plurality of stationary contacts
each engageable with one of said contact springs at the
free end thereof, and a lengthwise displaceable vertically
disposed insulation lifting bar for each vertical row of
contact springs, said bars being aligned in a row trans-
verse of said contact springs, each of said bars contact-
ing with all the contact springs in the respective vertical
row to move said springs into and out of engagement
with the respective stationary contacts by lengthwise dis-
placement of the bars, said bars having a width greater
than the transverse spacing between two adjacent vertical
rows of springs and being positioned to define an angle
of less than 90° with said coatact springs whereby upon
displacement of the bars into the contact-making position,
a uniform contact pressure is exerted at all the stationary
contacts in the respective vertical row.

2. A switching device according to claim 1 wherein
each of said lifting bars has several vertically spaced
holes therethrough ome for each contact spring in the
respective vertical row, the transverse width of said holes
permitting passages of the springs during assembly of the
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device and placement of the bars at a slant in reference
to the length of the springs.

3. A switching device according to claim 2 wherein a
contact sleeve is secured upon the free end of each con-
tact spring, each of said holes in the bars having a por-
tion widened to permit passage of the respective contact
sleeve. :

4. A switching device according to claim 2 wherein
the lower edge of each hole is convexly curved in ref-
erence to the respective contact spring extending through
the hole, the apex of the convexly curved edge support-
ing the respective spring to guide the same during move-
ment within the hole.

5. A switching device according to claim 2 wherein
said holes are formed with end portions that are substan-
tially wider in vertical direction than the central portion
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of the holes, said end portions guiding said springs in said
holes when the springs are moved into the contact-making
positions by said lifting bars.
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