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The present invention relates to selectors
used in automatic telephone systems and
more particularly to selectors of the kind,
the contact fields of which consist of mu-

g tually parallel bare wires or the like com-
“mon to a group of selectors, and which are
provided with a longitudinally displaceable
contact arm adapted to move into the contact
fie'd between its wires to select the wanted
line, a number of contact springs or wipers
disposed on the contact arm then making
contact with the wires of the contact field.
Selectors of. this kind should be so con-
structed as to prevent contacts between the
test wiper and the talking line wires of the
contact fleld during the setting of the se-
lector, as the test wiper must generally be
kept alive during the setting of the selector,
at least in selectors having searching motion,
and therefore might cause disturbances in
ex'sting talking connections.
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taining to the talking line branches have for
this purpose been disposed on the one side
of the path of motion of the contact arm
whereas wires appertaining to the third con-
ductors, the so called test wires, have been
disposed on the opposite side of said path.
In practice, this disposition has, however,
the disadvantage that the space occupied by
the contact field can not be entirely utilized
as the wire row on the one side of the path of
the contact arm will accommodate only half
as many wires as that on the opposite side.
The present invention has for its object to
vender possible a better utilization of the
epace in the contact field and consists sub-
stantially in certain dispositions of the wires
in the contact field in combination with
means to prevent the test wiper from mak-
ing contact with the talking line wires dur-
ing the setting operation.

The invention will be more closely de-
scribed with reference to the accompanying
; drawings. Figures 1,2 and 3 show diagram-

matically an embodiment of the invention,

the confact arm taking up three different
contact positions. Figures 4, 5 and 6 show
in similar manner another embodiment and

Figures 7, 8 and 9 a third embodiment.
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In  hitherto
mown selectors of this kind the wires apper-

In the embodiment shown in Figures 1, 2
and 3 the wires belonging to a line group or a
contact row respectively in the contact field
are distributed on both sides of the path of

the contact arm 1 as indicated by the letters

of reference a, b, ¢ whereof ¢ and b designate
those wires to which both branches of the
talking line are connected whereas ¢ desig-
nates that wire to which the test wire is con-
nected. Apparently all the wires a, b, ¢ ap-
pertaining to cne and the same line are dis-
posed behind each other in the same wire row
and on the same side of the path of the con-
tact arm. The wires are in known manner

common tec a plurality of selectors disposed =

above each other and extend in a manner
known per se through holes in insulating
plates 2 which are spaced apart by suitable
distances so as to ensure a sufficient rigidity
of the wires.

The connection between the line 3 terminat-
ing in the selector and the lines connected to
the contact field takes place by means of two
groups of contact springs or wipers 4, 3, 6
and 7, 8, 9 respectively which are disposed in
a cavity 10 in the front end of the contact arm
in such a manner that the contact springs 4, 5,
6 are adapted to make contact with the wires
disposed on the left hand side of the path of

the contact arm, whereas the contact springs o

7,8, 9 are adapted to make contact with the
wires disposed on the right hand side of said
path. The different contact springs are two
and two electrically connected to each other
and to the talking line wires @, b and the test
wire ¢ appertaining to the incoming line 3.
The wire rows disposed on opposite sides of

the path are displaced in relation to each.

other in such a manner that during the motion
of the contact arm into the contact field con-
nection is established alternately to lines dis-
posed. on opposite sides of the path. The
same result may, of course, be obtained by a
displacement of the groups of centact springs
4, 5, 6 and 7, 8, 9 1n relation to each other
whereas the wires ¢, 0, ¢ in the two rows are
disposed rightly opposite each other.

The setting of the contact arm 1 may take
place in any known manner. On the draw-
ings only one arrangement for the longitu-
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dinaldisplacementofthecontactarm is shown
consisting of a toothed wheel 12 disposed on
a shaft 11 and a toothed rack 13 rigidly con-
nected to the contact arm 1, said shaft 11 be-
ing, by way of example, adapted to be con-
nected to a continuously rotating shaft by
means of a magnetic cluteh. The contact arm
is adapted to be locked in each set nosition by
means of a locking magnet 14 the armature 15
of which is provided with a detent 16 adapt-
ed to engage slots 17 in a bar 18 rigidly con-
nected to the arm 1 5o as to centre the wiper
exactly in each contact position.

If the selector is provided with a plurality
of line groups and contact rows respectively
the contact arm 1 must be adapted to be set
in two directions in the same plane in sneh
a manner that it initially moves ountside the
contact fleld to select a line group or contact
row respectively and thereupon into the con-
tact fleld Dbetween the wires in said row to
select the wanted line. During the first mo-
tion the contact arm mey in known manner
either perform a parallel motion perpen-
dicularly to the arm or 2 rotating motion the
contact arm then turning about an axis par-
allel with the wires in the field. In the
former case the contact rows are mutually
parallel while, in the latter case, thev are
disposed radially in relation to the axis of
rotation of the arm in such a manner that the
arm during its motion into the contact field
performs a motion in radial direction. The
motion mechanisms required therefore may
be of any known kind and need not be more
closely described in this connecticn as they
are of no importance for the invention.

In its normal starting position the contact
arm in its entirety extends outside the front
end of the wire row. During the motion of
the contact arm into the contact field the two

talking branches ¢ and  of the incoming line

8 are disconnected from the appertaining

contact springs 5, 6, 8, 9 provided in an ap-
paratus not disclosed here and appertaining
to the selector, by way of exrmple a sequence
switch or a relay, so that said contact springs
are dead, i. e. disconnected from the current
source, during the motion. Said contact
springs may thus make contact during the
motion of the contact arm with the different
wires in the field without thereby causing any
disturbances. To prevent that the test wip-
ers 4 and 7 during the setting motion cause
disturbances by making contact with the
wires @, & the selector is, according to the
invention, provided with a switching device
which in the shown example consists of two
contact springs 19, 20, whereof the spring 19
1s adapted to be actuated through the inter-
medium of a flexible arm 21 which by means
of a wheel 22 disposed thereon is in elastic en-
gagement with the bar 18 so as to be actuated
by teeth 23 disposed on the bar 18 during
the motion of the contact arm into the con-

1,825,911

act field. The latter teeth are so adjusted
that the contact between the springs 19, 20 is
interrupted when the test wipers 4, 7 pass
over the talking line wires a, b. Said switch-
ing device is included in the testing circuit
of the line 3 in such a manner that the test
wipers 4, 7 are tensionless or dead when they
pass the wires @ and b. In the testing cireut
of the line 3 a testing relay 24 may be in-
cluded in usual manner which relay, when the
selector operates as finder, in known manner
brings the selector to stop as soon as the latter
find a free line.

Figure 1 shows the contact arm in its first
setting position the contact springs 4, 5, 6
then making contact with the first line a, b, ¢
in the left hand wire row. Figure 3 shows the
contact arm in its second setting position, the
contact springs 7, 8, 9 then making contact
with the first Iine @, b, ¢ in the right hand wire
row which line is the second line in the line
group 1n question. Figure 2 shows an inter-
mediate pesition, which is passed by the con-
tact arm during its motion from the first to
the second position. In this intermediate
position the test wiper 4 makes contact with
the wire » appertaining to the first line in
the line group but said contact may no¢
cause any disturbance because the contact
between the contact springs 19, 20 is now in-
terrupted as the elastic arm 21 in this position
is actuated by a tooth 23. The teeth 23 may,
of course, be of such a nature that the con-
tact 19, 20 is interrupted during the entire
period of contact between the test wiper and
the wire 4. On account of said displacement
between the wires in the two wire rows the
contact springs 7, 8, 9 do not make contact
with the wires @, , ¢ on the right hand side in
said intermediate position. When the contact
arm reaches the position shown in Figure 3
the contact springs 4, 5, 6 take up such a
position that they do not make contact with
any wires on the left hand side. Immediate-
ly before the contact arm reaches the exact
setting position the contact 19, 20 is closed, a
testing of the line then taking place just a
moment befere the arm takes up the exact
contact position. If the selector operates as
finder and the second line should be engaged
the contact arm will continue its motion until
it reaches a free line the testing relay 24
then operating and bringing the zelector to
stop. Then the locking magnet 14 becomes
de-energized so that the detent 16 is released
and locks the arm in an exactly centered po-

ition. On account of said mutual displace-

ment between the two wire rows the contact
arm will thus alternately establish communi-
cation with lines disposed on opposite sides
of the path of the contact arm.

The described arrangement renders pos-
sible a complete utilization of the space occu-
pied by the contact fields so that both wire
rows will contain the same number of equi-

70

89

169

120

130



50

1,825,011

distant wires. As a consequence, a larger
number of lines may be connected up within
the same space -of the contact field than has
hitherto been possible.

The embodiment shown in Figures 4, 5 and
6 is differentiated from the one just described
substantially in that the wires a, b, ¢ ap-
pertaining to the same line are mutually
grouped n another manner which in turn
renders possible a reduction in the number
of contact springs in the contact arm. In
this embodiment the -arm is thus only pro-
vided with four contact springs 25, 26, 27,
98. The grouping of the wires a, b, ¢ may
be seen from the dashed and detted lines 29,
30, which are drawn in such a manner that
they separate the wires belonging to adja-
cent lines from each -other. As is clearly
understood from the drawings the talking
wires @ and b appertaining to the first line
are -disposed in the right hand wire row
whereas the appertaining ¢-wire is disposed
in the left hand wire row. On the other
hand, the second line has its speaking wire
a, b in the left hand wire row whereas
the test wire ¢ is disposed in the right hand
row. In the third line the wires are dis-
posed in similar manner as in the first line
and in the fourth line they are disposed in
similar manner as in the second etc. The
arrangement may in certain cases be so car-
ried out that, by way of example, the wires
a and ¢ ineach individual line change places.

~ As the mutual position of the wires apper-

ap
aB

taining to each individual line is altered
when passing from one setting pesition to
another it is clearly understood that a cor-
responding shifting of the contact springs
95, 26, 27, 28 must take place during the
setting besides which one of the contact
springs must then be disconnected in each
special setting position. This shifting is
brought about acrording to the invention

by a switching device similar to that shown

- in Figures 1 to 3.

"The switching device is
in this case constituted by a plurality of con-
tact springs 31 to 40, whereof the contact
springs 83, 34,39, 40 control the connecting

up of the test wire belonging to the incom-

“n

ing line 3 in such a manner that the con-
tact springs 25 and 28 alternately serve as
test wipers. The operation is clearly under-
stood upon a comparison between the Fig-
ures 4, 5 and 6 showing three different posi-
tions of the contact arm. In Figure 4, the
arm is shown in its first contact position,
the contact springs 27, 28 and 25 then mak-
ing contact with the corresponding wires
a, b, ¢ appertaining to the first line. The
contact spring 27 is comnected to the a-wire
of the incoming line over the contact springs
36, 37 the contact spring 28 is connected to
the b-wire of the incoming line over the
contact springs 38 and 39 and the contact
spring 25 is connected to the ¢-wire of the

3

incoming line over the contact springs 33
and 34. The contact spring 26 which is
directly connected to the contact spring 32
in the switching device is in this position
entirely disconnected. The springs 51 to 40
are adapted to be actuated in such a manner
that three different switching operations may
take place. For this purpose the bar 18 is
provided with teeth 41, 42 of different

heights, so that the elastic arm 21 during

the motion of the contact arm is successively
brought to take up three different positions,
i. e. a bottom position in the bottom of the
toothed space, an intermediate position on
a tooth 41, and finally a top position on the
tooth 42. TFigures 4, 5 and 6 show three
consecutive positions of the contact arm cor-
responding to said three different positions
of the switching .device. The position shown
in Figure 4 corresponds to the first setting
position. The position shown in Figure 5
corresponds to the second setting position.
Figure 6 shows an intermediate position of
the contact arm between the second and third
setting positions. As is understood by the
figures, the step between two consecutive con-
tact positions will vary in such a manner
that the step between the second and third
setting positions is twice as great as the
step between the first and second setting
position. In similar manner the step be-
tween the fourth and fifth setting positions
is twice the step between the third and fourth
setting positions etc. Every second setting
step will thus be twice as long as the next
preceding one.

When the contact arm moves from the
first to the second setting position a shifting
of the contact springs 25 to 28 takes place
so that the contact spring 25 which pre-
viously was connected to the ¢-wire now is
connected to the b-wire whereas the contact
spring 26 which previously was entirely dis-
connected now is connected to the a-wire.
Instead the contact spring 27 is now entirely
disconnected whereas the contact spring 28
which previously was connected to the b-wire
now is connected to the c-wire. When the
contact arm has moved forward a further
step equal to the distance between the first
and the second setting positions the contact
springs 25 to 28 take up the intermediate
position shown in Figure 6 in which all the
contact springs are entirely disconnected
from the incoming line 3 as the elastic arm
21 now bears against the lower tooth 41 the
switching device now taking up an inter-
mediate position in which all the contact

springs 81 to 40 are separated from each

other. In this position no locking of the
contact arm may take place because the bar
18 ig not provided with any corresponding
recess for the detent 16. The contact arm
continues thus its motion nntil it reaches the

next setting position wherein the contact

-4
(@13

[e2]
fog

v}

el
Ot

IS
frd
[ 931

Ty
Lo




10

15

p)

=
o)

55

60

65

4

springs 25, 27, 28 make contact with the wires
¢, @ and b of the line connected up in this
position, whereas the contact spring 26 is
entirely disconnected. The switching device
1s then actuated by a tooth 42 and consequent-
Iy 1t takes up the same position as in Fig-
ure 4.

‘The shewn embodiment having four con-
tact springs may, as is readily understood,
also be applied in systems having quad lines,
all talking line wires being then preferably
disposed 1n one wire row and the third and
fourth wires in the other wire row.

Evidently the switching device may be
carried out in many different manners and it
may be adapted to be actuated by any mov-
able part of the selector mechanism which is
positively connected to the contact arm.

Higures 7, 8 and 9 show a modification of
the embodiment according to Figures 1, 2
and 3, the shifting of the test wipers 4, 7
being here brought about by means of a
switching device co-operating with the wires
in the contact field. Each test wiper 4 and
7 is thus provided with a wheel 43 and 44
respectively of insulating material rotatably
Esposed thereon and provided with a me-

tallic portion 45 and 46 respectively which
15 in conductive communication with the

contact spring 4 and 7 respectively. Said
wheel is at its circumference provided with
three recesses 47 adapted to engage the wires
a, b, ¢ in such a manner that the wheel dur-
ing the motion of the contact arm is brought
to rotate while maintaining a positive tooth
engagement with the wires. The arrange-
ment is then ecarried out in such a manner
that the metallic portion 45 and 46 respec-
tively only may make contact with the ¢-
wires but on the other hand not with the a-
and H-wires. Figure 7 shows the contact arm
In its third setting position, the contact
springs 7, 8, 9 then making contact with the
corresponding wires a, b, ¢ in the right hand
wire row whereas the springs 4, 5, 6 in simi-
lar manner as in Figure 3 tale up an inter-
nediate position betiween the different wires
n the left hand wire row. TFigure 9 shows
he contact arm in the next setting position
the communication being then instead estab-
lished over the contact springs 4, 5, 6 whereas
the contact springs T, 8, 9 take up an inter-
mediate inoperative position. Figure 8§
shows a contact arm in a position between

i
1
t

lisconnected in this position. It is also seen
trom the drawings that the testing contact
springs may not in any position between two
adjacent setting positions establish unwant-
ed contacts with the talking line wires a
and b.

In the embodiments according to Figures
1to 3 and 7 to 9 the sets of contact springs
disposed on opposite sides of the contact

the third and fourth setting pesitions and
illustrates the test wipers 4, 7 being entirely
i

o~
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arm need not necessarily be connected in
parallel but may be adapted to be connected
alternately in consecutive setting positions
of the contact arm to the incoming line 3,
for instance by means of a switching device
mechanically dependent upon the motion
mechanism of the selector and of a similar
kind as that shown in Figures 4 to 6.

In case two complete sets of contact springs
each comprising three contact springs are
used the arrangement may also be so carried
out that both sets of contact springs in each
individual setting position make contact each
with one Iine in the contact field the incom-
ing line 3 heing adapted to be alternately
connected to the one or the other of the
two sets of contact springs by means of a
relay or other switching device.

I claim:

1. A selector arrangement comprising a
number of selectors, a contact field consist-
ing of parallel bare conductors and common
to a plurality of selectors, a longitudinally
cisplaceable contact arm on each selector,
means to move said contact arm into the con-
tact field between the bare conductors there-
of to select any of the lines connected to the
contact fleld, the test conductors of said lines
being equally distributed on both sides of
the path of the contact arm and equally
spaced on each side.

2. A selector as claimed in claim 1, char-
acterized in that the test conductors are dis-
posed en the same side of the path of the con-
tact arm as the appertaining talking line
conductors.

3. A selector airrangement comprising a
number of selectors, a contact field consisting
of parallel bare conductors and common to a
plurality of selectors, a longitudinally dis-
placeable contact arm on each selector, means
to move said contact arm into the contact
field between the bare conductors thereof to
select any of the lines connected to the con-
tact field the two talking line conductors be-
longing to each of said lines being disnosed
on the one side and the third conductor on
the other side of the path of the contact arm,
the mutually corresponding conductors of
consecutive lines being alternately disposed
on opposite sides of the path.

4. A selector arrangement comprising a
number of selectors, a contact field consisting
of parallel bare conductors and common to
a plurality of selectors, a longitudinally dis-
placeable contact arm on each selector, means
to move said contact arm into the contact
field between the bare conductors thereof to
select any of the lines connected to the con-
tact field said lines being adapted to be al-
ternately connected in consecutive sotting
positions to line conductors on opposite sides
of the path of the contact arm.

5. A selector arrangement comprising a
number of selectors, a contact field consisting
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of parallel bare conductors and common to
a plurality of selectors, a longitudinally dis-
placeable contact arm on each selector, means
to move said contact arm into the contact field
between the bare conductors thereof to select
any of the lines connected to the contact field
sald lines being adapted to be alternately con-
nected in consecutive setting positions to line
conductors on opposite sides of the path of
the coutact arm, two sets of contact springs
disposed on opposite sides of said contact arm,
said two sets of contact springs being mutu-
ally displaced in such a manner, that the
connections In consecutive setting positions
are alternately established over the one and
the other of two sets of contact springs.

6. A selector arrangement comprising a
number of selectors, a contact field consisting
of parallel bare conductors and common to a
plurality of selectors, a longitudinally dis-
placeable contact arm on each selector, means
to move said contact arm into the contact
field between the bare conductors thereof to
select any of the lines connected to the con-
tact field said lines being adapted to be alter-
nately connected in consecutive setting posi-
tions to line conductors on opposite sides of
the path of the contact arm, two sets of con-
tact springs disposed on opposite sides of said
contact arm, the line conductors being mu-
tually displaced in such a manner that the
connections in consecutive setting positions
are alternately established over the one and
the other of the two sets of contact springs.

7. A selector arrangement comprising a
number of selectors, a contact field consist-
ing of parallel bare conductors and common
to a plurality of selectors, a longitudinally
displaceable contact arm on each selector,
means to move said contact arm into the con-
tact field between the bare conductors there-
of to select any of the lines connected to the
contact field said lines being adapted to be
alternately connected in consecutive setting
nositions to line conductors on epposite sides
of the path of the contact arm, an electric
switching device adapted to be mechanically
controlled by the motion mechanism of the se-
lector, whereby the incoming line during the
setting motion is alternately connected to the
one and the other of two sets of contact
springs disposed on opposite sides of the con-
tact arm.

8. A selector arrangement comprising &
number of selectors, a contact field consisting
of parallel bare conductors and common to a
plurality of selectors, a longitudinally dis-
placeable contact arm on each selector, means
to move said contact arm into the contact
field between the bare conductors thereof to
select any of the lines connected to the contact
field said lines being adapted to be alternate-
ly connected in consecutive setting positions
to line conductors on opposite sides of the

5 path of the contact arm, a line terminating in

the selector, the wires of said line being con-
nected to contact springs disposed on the con-
tact arm over an electric switching device
which is adapted to be mechanically con-
trolled by the motion mechanism of the se-
lector in such a manner that the connections
between the incoming line and the contact
springs may be interrupted and shifted as re-
giired during the setting of the contact arm.

9. A selector arrangement comprising a
number of selectors, a contact field consisting
of parallel bare conductors and common to a
plurality of selectors, a longitudinally dis-
placeable contact arm on each selector, means
to move said contact arm into the contact
field between the bare conductors thereof to
golect any of the lines connected to the contact
field said lines being adapted to be alternately
connected i consecutive setting positions to
line conductors on opposite sides of the path
of the contact arm, two sets of contact springs
disposed on opposite sides of said contact
army, said two sets of contact springs being
rautually displaced in such a manner that the
connections in consecutive setting positions
are alternately established over the one and
the other of two sets of contact springs, a line
terminating in the selector, the wires of said
line heing connected to contact springs dis-
posed on. the contact arm over an electric
switching device which is adapted to be
mechanically controlled by the motion
mechanism of the selector in-such a manner
that the connections between the incoming
line and the contact springs may be inter-
rupted and shifted as required during the set-
ting of the contact arm.

10. A selector srrangement comprising a
number of selectors, a contact field consisting
of parallel bare conductors and common to a
plurality of selectors, a longitudinally dis-
placeable contact arm on each selector, means
to move said contact arm into the contact field
between the bare conductors thereof to select
any of the lines connected to the contact field
said lines being adapted to be alternately con-
nected in consecutive setting positions to line
conductors on opposite sides of the path of
the contact arm, two sets of contact springs
disposed on opposite sides of said contact arm,
the line conductors being mutually displaced
in stuch a manner that the connections in con-
secutive setting positions are alternately es-
tablished over the one and the other of the
two sets of contact springs, a line terminating
in the selector, the wires of said line being
connected to contact springs disposed on the
contaet arm over an electric switching device
which is adapted to be mechanicaﬁy con-
trolled by the motion mechanism of the se-
lector in such a manner that the connections
between the incoming line and the contact
springs may be interrupted and shifted as re-
quired during the setting of the contact arm.

11. A selector arrangement comprising a
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number of selectors, a contact field consisting
of parallel bare conductors and common to a
plurality of selectors, a longitudinally dis-
placeable contact arm on each selector, means
; tomove said contact arm into the contact field
between the bare conductors thereof to se-
lect any of the lines connected to the contact
field said lines being adapted to be alter-
nately connected in consecutive setting posi-
10 tions to line conductors on opposite sides of
the path of the contact arm, an electric
switching device adapted to be mechanically
controlied by the motion mechanism of the
selector. wheveby the incoming line during
15 the setting motion is alternately connected to
the one and the other of two sets of contact
springs disposed on opposite sides of the con-
tact arm, o line terminating in the selector,
the wires of said line being connected to con-
oq tact springs disposed on the contact arm over
an electric switching device which is adapted
to be mechanically controlled by the motion
mechanism of the selector in such a manner
that the connections between the incoming
line and the contact springs may be interrupt-
ed and shifted as requir ed during the setting
of fug contact arm.
. A gelector arrangement comprising a
1\1110&1 of selectors, a contact field consisting
su of parallel bare conductors and common to a
plurality of selectors, a longitudinally dis-
Placeable contact arm on each. selector, means
to move said contact arm into the contact field
between the bare conductors thereof to select
35 . my of the lines connected to the contact field
said lines being aclapted to be alternately con-
nected in consecutive setting positions to the
line conductors on opposite “sides of the path
of the contact arm, a line terminating in the
40 ae‘ectov the wires of said line being connect-
ed to contact springs disposed on the contact
arm over an electric switching device me-
ch uucam‘ cooperating with the conductors
of the contact held by means of which device
45 (he connection of the contact springs may be
shifted as required.
In testimony whereof I affix my signature.

DAVID LAURENTIUS LIENZEN.
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