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The present invention: relates to a mechanism
for the selection and control of movable parts
which can; in particular, be used for the conirol
of crossbar apparatus.
invention provides novel means for the selection
and: Ope*'atlon -of the so-called vertical bars which
are used-in multi-switches of the crosshar type.
An obJect of the invention resides in a select-
ing- and' controlling: mechanism for movable
parts, each of said part or parts being under the
control of clutch means which are themselves
controlled: by selection: means, the actuation of
these selection means having the effect of calis-
ing the displacement of said clutch means asso-

ciated: therewith in order to: place said clutch

means unhder the control' off common control
means; which; when actuated, driveg by means of
said: clutch means; the selected movable rart or
parts- which- are associated therewith.

A further object of the invention resides in

thefact that the selection means comprise a plu~

rahty of code bars such as disclosed in the Bel-

gian Patent No. 424561 which can be actuated

in a plurality of different combinations; esch

partlcul&r combination resulting in' the opera-

tion of one particular selection lever corr espond-
ing to that particular combination; which will
ih-turn actuate the cluteh’ means.

A feature of the invention resides: in' cluteh

means which are’ constituted by a small inde-
Pendent member guided in fixed parts and which
isnormally under the control of a selection lever,
- which; when actuated, will place saig independ-
ent-cliitch member under the control of common
control means. - |
Another feature of the invention resides in an
intermediate-lever mechanically related to a cor-
responding movable part and which will be ac-
tuated:by: said common: control means by means
of said'independent cluteh member.

Another feature of the invention- resides in

common control means which are constituted by
g common- control’ bar provided with a series
of teeth along one of its: longitudinal edges, each
of whiich may engage its-correspondent independ-

ent clutch: member wlien: said: common control
bar is actuated and provided the: corresponding

selection lever has been actuated:
Another feature of the invention resides in

seild’ teeth- being provided with- grooved ends:

whereby said: independent clutch member, once

it is engaged by said tooth will be held between

the- latter and- said intermediate lever, whereby

said’ selection lever is no- longer necessary to
maintain said independent clutch member under

More particularly, the
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the control of said common control bhar, and can
be released.

Another feature of the invention resides in
the fact that said' independent clutch member
is constituted by a ball.

Another feature of the invention resides in
the provision of a first channel in which said ball
13 guided when it is displaced under the con-
trol of the selection lever and of a second chan-
nei, perpendicular to the first, in which said bail
Is guided when. it iy further displaced under the
-control‘ of the common control bar.

Another feature of the invention: resides in s
ﬁzred part comprising a central plate fixed per-
pendicuiarly to main- base- plate; and two' pro-
filed parts having a U-shaped eross section: fixed
by one of their faces en both sides of szid cen-
tral plate, the three adjacent central sides be-

~ longing to the central plate and to hoth profiled
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parts being provided: with a slot in. which: said
pall can be. guided" when it is displaced: by the
selection lever, further slots being provided: in
the external faces of said profiled parts:in: ordel
to permit on the one hand the insertion: of a
tooth of the' common control: Bar and on the
octher hand, of one end of the intermediate lever,
therepy allowing g further gsuided dlsplacement
of sald ball under the control of the common
control bar, said ball in turn: actuating said in-
termediate lever.

Angcther feature of the invention resides -in. the
displacement of said common control bar along
its main plane and perpendicularly to its lon-
gitudinal edges.

Another feature of the invention resides in the
fact that said selection lever is directly ac-
tuated by said code bars.

Another characteristic of the invention re-
sides in'the fact that each of said selection levers.
is provided with two actuating arms located on
both- sides of the code bars and-that two com-
mon control bars:are also provided on both-sides
of the code bars, whereby by utilizihe two: inter-
mediate levers' symmetrically located’ on both

;- sides of the code bars:for each of said selection.

levers; an arrangement for the actuation- of two'

movable parts will-be provided which will occupy:
a-minimum. amount of space.

Other features and: objects of the present in-
venvion will' appear from the followmb descrip-
tion'of an embodimernt! given as a non-limitative
example, with reference to the appended draw-
ings; in which:

Fig. 1 represents a perspective view of the ar-

5 rangement, parts Having been cut: away in order
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to show more clearly some of the mechanical de-

tails:
Fig. 2 represents a cross-sectional side view

of the mechanism in its normal position;

Fig. 3 represents a cross~sectional s1de v1eW of

the mechanism in its clutch position;

Hig, 4 represents a, cross-sectional side VIEW of -

the mechanism in its actuated position;

Fig. 5 represents a perspective view of part of -

the code bar arrangement including a selection
lever the code bars end seleotron lever turned up-

‘side down.
The main parts of the mechamsm shown on

Fig. 1 will be first of all briefly described. .
- This selecting and controlling mechamsm may

4
the position shown on Fig. 5, the selection lever
8 and more particularly the bent part 2{ of its

arm 22 will be moved under the action of the

two springs 23 and 23, in the various slots 48,
{3, 14, 13 and 19 provided in the code bars 4,
3.5 6 and 7. Each of the springs such as 22 is
hooked at one end 24 to the corresponding end

~ of the arm 22 of the selection lever 8 in a small

10

16

be adapted to the selection and control of the

vertical movable bars pertaining to the arrange-
- ment described in my U. 8. Patent No. 2 589 267

granted on March 18, 1952.
‘In order to facilitate the understandmg of the

invention, it should be noted that only one se-

lection and control meohamsm has been shown.

on Fig, 1.

Referring to Fig. 1, it wﬂl be seen that the
arrangement comprises a set of two vertical bars
i and i’ which can be actuated by their respec-
tive intermediate levers 2 and 2’ and which are
operatively positioned in a first plane and only
the first of which being completely shown., A set
of five code bars 2, &, B, § and 1, operatively posi-
 tioned for movement in g second plane, has been
partially shown together with a single selection
lever 8 correspending to the two intermediate
levers 2 and 2’. - A periodically-operated com-
mon centrol bar 8 has also been partially shown
with two of its teethh 106 and (0’ located along one
- of its longitudinal edges. These teeth will be used
to drive the independent clutch member, which
has been represented by ball 11, when the latter
has been displaced under the control of the arm
2 of the clutch-actuating lever 8, said arm cor-
responding with the intermediate lever 2 which

will be displaced by the common control bar 8

by means of said ball {i.

The operation of the mechanism Wlll now he

described with reference to Figs. 1, 2, 3, 4 and 9.

Considering first of all Figs. 1, 2 and 5, repre-
senting the mechanism in the rest position and
more particularly Fig, 5, it will be seen that the
latter represents part of a set of five code bars
3, 4, 8, & and T which can be operated in g plu-

rality of different combinations in the direction
It should be noted, however,

of the arrow fi.

~ that in order to show an adequate view of the
- lever 8, the code bars such as 3 as well as the
Jever € have been turned upside down, |

20

" hole 25, and at the other end 26 in a small hole

provided in the main frame holding the code bar
arrangement (Fig. 2).
The selection lever 8 will thus 1otete about its

fulerums such as {8 and in so doing will lift the

ball [ which is nrormally resting on the bent end

27 of the arm {2 of the selection lever 8.

Considering the movementv of the ball /3 un-

‘der the action of the selection lever 8 and re-

ferring more particularly to Fig. 2, it will be secen
that the complete mechanism is fixed to a main
base plate 28 by means of a U-shaped part 28,
the two vertical branches of which 8§ and 36’ are

‘spaced sufficiently apart in order to provide room

for the code bar arrangement and the selection
levers such as 8, as well as the intermediate levers
such as 2. On each face of the vertical branches
such as 30 are fixed two profiled parts such as 31
and 32. The profiled paris 3i, 3’ and 32, 32°
have also a2 U-shaped cross section but the dis-

- tance between both branches is much smaller so

31

as to afford guidance for the ball {1.
As will be seen from Figs. 1 and 2, the external
branch of the profiled part 3 is provided with a.

- small gpening 33 in which the grooved end 34 of
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Assuming that code bar & is shifted in the di-

rection of the arrow fi, it will be seen that the
slot 48 provided in the code bar # will come in
- the same line as the slots 13, {4, 15 and (6 re-
spectively provided in the code bars 3,5, 6 and 1,
provided of course the latter code bars are left
in their normal position. '

60

The selection lever 8 is hmged in two fixed |

pieces i1 and i7’, only the first of which (17, being
shown on g, 1.
are provided with a small rectangular opening
- such as 19 in which Iugs 19 and 19’ provided at
- both ends of the arm 20 of the selection lever
¢ are inserted. Accordingly, the openings such
as 8 will provide fulecrums for the selectlon
lever 8.

Consequently, when the code bar 4 hsas been

shifted in the direction of the arrow fi, the re-

maining code bars 3, 4, 5, and 7, remaining in

‘These fixed pieces IT and 1"

65

f:

- tion (Fig. 2).

the tooth 18 can be inserted. Also, as shown on
Fig. 2, the external branch of the profiled part
32 is provided with an elongated slot 88 in which
the arm 35 of the intermediate lever 2 can be

“inserted. The internal branch of the profiled

part 32 is also provided with an elongated slot
37 into which the bent end 38 of the arm 2§ of the
intermediate lever can project. The slots 35 and
37 also nermit the bent end 27 to the arm (2 of the
selection lever & to be inserted vig both profiled
parts 31, 32 and the vertical part 88 in order to -
control the ball {{. On the other hand, the lower
end of the slot 37 is so shaped as to prevent the
withdrawal of the ball {1 in the right-hand direc-
Although a2 certain amount of play
in the horizontal direction has been secured for
the ball 1f, it will always remain guided by the
slot 38 provided in the internal face of the pro-
filed part 31 and in the vertical plate 89, and in
the normal position of the selection lever 8, it
will always be under the control of the bent end
21 of itsarm 12.

As soon as the selection lever g has peen actu-
ated, the ball 11 will be lifted in the direction
of the arrows f2 and it will now ccmes onto the
level of the tooth 10 associated with the common
control bar & and the bent end 38 of the arm
36 of the intermediate lever 2. This position is
shown on Fig. 3. |

It should be noted that when the seleotlon lever
8 is actuated, both its arms 2 and (2’ will be
lifted under the action of the springs 23 and 23’

- and accordingly, the bent ends 27 and 27’ Wlll 1ift

both balls i1 gnd 11,

‘The mechanism shown on Fig. 3 is now in the
clutch position and accordingly when the com-
mon control bar 9 is displaced in the directicn
of the arrow . fi3, the tooth {8 pertaining to that
common control bar § and more particularly:
the grooved end 28 thereof will contact the pall
i § and will exert by means of this ball a thrust

on the hent end 38 of the lever 2. The lever 2




R,658:488

5 _
being hooked to the vertical part 30 by means of
1ts lug 40 inserted in a-corresponding opening -4
provided in said vertical part 30, will rotate in
the direction of the arrow f: and by means of
a bent Iug 42 provided on its arm 43 will lift the
vervical bar 1 in the direction of the .arrow fs, the

rounded bottom end 44 of said bar 1, normally

resting on said-bent lug 42 under its own ‘weight
Or any appropriate resilient device (not shown)..
A restoring spring such as 45 has been hooked
in a slot 46 provided at the end of ‘the arm 43

of the intermediate lever 2, said arm 43 being

inserted in a vertical slot 47’ provided in the
vertical part 30’ and in the normal position or in
the clutch position, being held at the bottom of
said slot 47, The other ‘end of spring 4% is
hooked in the profiled part 3i’.

-Accordingly, ‘as scon as the force which:caised
the operation of the common .control bar 9 is
withdrawn, the intermediate lever 2 will rotate
back to its original position, as.shown on I'igs. 2
and 3, under the combined action of the wer-
tical bar { and .the restoring spring 45. In -so
doing, the ball i1 will be returned to the -POSi-
vion shown on Fig. 3 -and will -be returned to -its
original lowered position shown on Fig. 2 when
the selection lever 8 has been brought back
to the normal position as shown in Fig. 5.

-An important advantage of ‘the use of the
grooved end 34 for the tooth 18 is that, as soon
as the common control bar 9 has ensaged the ball
L1, the latter will be maintained between said
grooved end 34 of the'tooth 1§ and the bent-end
38 of the intermediate lever 2. In this manner,
it will be appreciated that the selection lever §
no longer plays any part in the control of the
‘ball ‘11 and can immediately be . released after
the common control bar 8 has been actuated. and
‘accordingly further selections can immediately
he proceeded with, 'i. e. .another _selection .lever
such-as 8 can immediately be vperated to prepare
the operation of another vertical bar such as |.

The above description has referred to the op-
eration of the vertical bar |. It will be clearly
seen, however, that the operation of the vertical
bar 1’ is performed along identical lines, but
this time the common control bar 9’ (not shown) ,
corresponding to 9, will be used, as well as the
intermediate lever 2’ which has been partially
shown. -

It will be understood that the intermediate
levers 2 and 2’ have been desighed and inter-
leaved in such a manner that the combined ar-
rangement occupies a minimum amount of space
necessary for an adequate operation of the
mechanism.

The present arrangement evidently affords
means for the simultaneous operation of the ver-
tical bars such as | and |’. Further, although
only one set of vertical bars such as { and {’
has been shown, it will be understood that sev-
eral sets of vertical bars could have been selected
simultaneously or in any order, one of the two
control bars, or both at once, simultaneously
actuating one or the other of the two vertical
bars of the selected sets or both. |

Further, additional arms such as 12 could be
provided on the selection levers such as 8 in or-
der t0 place more than two vertical bars in the
clutch position by the operation of g single selec-
tion lever, provided additional intermediate
levers such as 2 are also used.

While the principles of this invention have
been described above in connection with specific
apparatus, it is to be clearly understood that this

§;
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description is .only :made by way ‘of :example -and
not as:a limitation on.the:scope:of the.invention.
‘What is-claimed is:
1. A switching mechanism .comprising -a first
member operatively :positioned for movement in

a first plane, a plurality-of :members .operatively
positioned ‘for movement in-a-second plane,-actu-
-ating means periodically :operated, clutching

means adapted in one position to establish a

inechanical linkage between said:actuating means
-and -said first member to -move said ‘member in

sald first.plane upon movement of said actuating
‘means andin:a normal second position to-disasso-

ciate said actuating means -from said first mem-
ber to permit free movement by :said ‘actuating
means, and clutch actuating means operatively
‘associated with said plurality :of members and
‘adapted to-displace said clutch means from said
second normal :position to-said one position upon
‘2 Ppredetermined pesitional ggreement ‘between

sald plurality :of members.
2. A switching mechanism in aecordance with

‘claim 1, said -clutch actuating means ‘mcehuading
means for supporting said clutech means in said
second position, and means -associated with -said
member actuating means-adapted to support. said

clutching ‘means in said first position .independ-

-ently of said -clutch -actuating means.

3. A switching mechanism in accordance with
claim 1, further comprising an -extension for said

clutch actuating meams, said clutching means

mcluding a ball resting on said extension when
sald clutching means is in said second ‘position.

4. A switching mechanism in accordance with
claim 3, further eomprising means associated

with said member actuating means adapted to

retain said -ball when .said clutching means is
in said first position and.said member actuating
means is in operated position.

9. A switching mechanism .in accordance with
claim 4, said clutching means Including an in-
termediary lever having one end spaced from
and in juxtaposition with said ball retaining
means associated with said member actuating
means and the other end bearing against said
first member, said ball being interposed between
sald member actuating means and said one end to
form a mechanical link therebetween when said
clutching means is in said first position.

6. A switching mechanism in accordance with
claim 5 in which said member actuating means
comprises a control bar common to = plurality
of switching mechanisms, a plurality of projec-
tions along one edge of said bar, each of said
projections being co-operatively arranged with
a particular first member clutching means and
assoclated clutch actuating mechanism.

7. A switching mechanism in accordance with
claim 6, each of said plurality of proiections
being provided with a egrooved end to grip said
ball to maintain said ball in said frst position
independently of said clutch actuating means.

8. A switching mechanism in accordance with
claim 7, further comprising a guiding channel
adapted to guide said hall from the second PoSi-
tion to the first position thereof, and a second
guiding channel registering with said first chan-
nel, said second channel being adapted to guide
said ball when said ball is displaced under the
control of said member actuating means.

3. A switching mechanism comprising a. first
movable member, a second movable member, g
reciprocable member for selectively effecting
movement of said first member, clutching mech-
anism including a freely movable member, said
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movable member
‘wherein said reciprocable member is Ineiiec-
tive to cause movement of sald first member,
said freely movable member having an cgerative

‘position wherein it is engageable by said recipro-
cable member, a mechanical link including said
freely movable member when said last named
‘member is in its operative position for actuatl-
‘ing said first member upon movements of said
 reciprocable member displacing said freely mov-
able member, clutch actuating means responsive
to & predetermined position of sald secend moOv-
able member, a fixed base plate, a ceniral plais
fixed substantially perpendicular to said base
plate, a pair of U-shaped members having one
face affixed to opposite sides of said central plate
and on opposite sides thereof, the opening of
the U extending away from Said base plate, the
outside face of one of the U-shaped members
having an opening for receiving said reciprocable
member, slots in the remaining three faces and
said central member for receiving said cluich
~actuating mechanism and for providing a guide
for said freely movable member when displaced
from said first to said second positicn, and sIots
in the faces atfached to said central member and
in said central member coextensive with said slot
for receiving said reciprocable member I0r guid-
ing said freely movable memiser during displace-
ment by sald reciprocable member,

10. A switching mechanism comprising & pair

of first movable members, a plurality of adja-
cent second movable mempers each having at
least one slot along one edge thereof, an acwu-
ating member for each of said first members,
clutch mechanism assceiated with each of saild
first members for selectively establishing an op-
erating link between said actualing member and

having a normal position

.8 . .
operatively associated with said plurality of sec-
ond movable members and responsive to a pre-

determined positional agreement between the

- slots of said last named mempers comprising g

10
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the associated first member, a common cluich

actusting mechanism for said clutch mechanisms

40

pivotally mounted member exiending across said
members for co-operation with the slots thereot,
a pair of clutech actuating arms extending from
said pivotally mounted member positicned on
opposite sides of said second members; each ol
said clutch mechanisms comprising an inter-
mediate lever having one end bearing against

one of said pair of first membpers and a Second

end in juxtaposed position with respect 1o one
of said first member actuating members and
forming a space thersbhetween, and a iresiy mov-
able member interposable in said space, said
freely movable member being normally removed
from said space, said ciluteh actusting arms be-
ing adapted to displace said freely movable mem-
ber of the associated cluich mechanism into said
space upon positional agreement bebtwean said
slots.
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