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The present invention relates to an automatic selecting 
device for telephone exchanges. The selecting device is 
of the cross-bar switch type with sets of contact strips 
crossing each other or other conductors arranged in two 
parallel planes, a front one and a back one, within a 
frame. For each one of the sets of contact strips in 
the front plane there is a selecting bar and an electro 
magnet actuating said selecting bar so that the set is 
marked for connection with a set of contact strips or 
conductors in the back plane. For each one of the sets 
of contact strips in the back plane there is an operating 
bar and an electromagnet actuating said operating ‘oar, 
whereby the contact strips of the set are connected with 
each one of the contact strips in a set of contact strips 
in the front plane marked by a selecting bar. 
A number of different constructions are known to pro 

duce a contact between the above mentioned sets of con 
tact strips crossing each other, but they have not been 
used practically partly because the mechanical devices 
were too complicated and partly because the contact 
points were inaccessible and unsatisfactory. Cross-bar 
switches with contact strips in the direction of the oper 
ating bars only and loose contact spring assemblies in 
the direction of the selecting bars have been used in 
stead. They are rather expensive in part owing to the 
assembly work for the contact spring sets, in part owing 
to the connections in the direction of the selecting bars. 
These connections cannot be made of open wire but are 
made of insulated wire, which is peeled and soldered at 
each contact point. The present invention removes all 
said disadvantages and simultaneously good and easily 
accessible contact points and a simple mechanism is ob 
tained, just as in a cross-bar switch with loose contact 
spring assemblies. 

This is achieved by arranging detachable units on both 
sides of a frame, each detachable unit comprising a set 
of conductors and the conductors mounted on one side 
of said frame crossing the conductors mounted on the 
opposite side of the frame, and by arranging contact 
springs at each crossing point which are selected by the 
Selecting bar and operated by the operating bar of the 
crossing point, and which are ?xed to the conductors in 
one of the detachable units and when operated make 
contact with the conductors in the other detachable unit 
in the crossing point. 
A further advantage achieved by the invention is that 

the selecting bars are placed between two planes in which 
the contact strips lie, which entails, that the contact points 
lie in front of the selecting bars instead of behind them 
as in most other cross-bar switches, the contact points 
thereby being easily accessible for inspection and clean 
mg. 
Another advantage achieved by the invention is, that 

each selecting bar with its electromagnet can be com 
bined with the contact strips corresponding to the select 
ing bar to form a detachable selecting unit, similarly to 
What has already been usual earlier with regard to the 
operating bars. 
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The invention will be described more closely below 

with reference to the accompanying drawings Figs. 1:12. 
Fig. 1A is showing the principle for a cross-bar switch 

according to one embodiment of the invention. 
Fig. 1B is showing a corner of the same cross-bar 

switch completed with some essential details. 
Figs. 2-3 and Figs. 11-12 show details and different 

embodiments of the vertical detachable units in 'Figs. 
lA-B. 

Fig. 4 is showing a cross-bar switch according to a 
second embodiment of the invention. _ 

Figs. 5—10 show details and different embodiments of 
the vertical detachable units in Fig. 4. 
A frame 1 is the body of the crossbar switch in Fig. 

1A. On the front side of said frame vertical sets 8 of 
contact strips are ?xed. Each vertical set comprises three 
contact strips insulated from each other and provided with 
soldering tails 20. A contact pin 9 extends from each 
one of said strips at each crossing point with an operat 
ing bar, for example 5b. To each vertical set there fur 
ther pertains a support 14, against which the tongues 6 
of the horizontal contact strips 3 rest when in their 
rest position. The support is made of insulating mate 
rial. An angle 19 is at its top fastened to the support. 
The vertical contact strips and the support are joined 

for example by means of screws or rivets, glued or cast 
with moulding material, and fastened at their bottom to 
the yoke of an electromagnet 10. A selecting bar con? 
sisting of a ?at strip 1.1 is ?xed to or is a portion of 
the armature of the electromagnet 10 and is turnably 
mounted in the angle 19 and the yoke of the electro 
magnet. 
On the back side of the frame 1 horizontal sets of con? 

tact strips 3 are fastened. Only one set comprising three 
contact strips is shown in the ?gure. The contact strips 
are joined by means of blocks 15, 16, 17 of insulating 
material and provided with tongues 6 at each crossing 
point with a selecting bar such as shown at 11. The 
contact strips 3 are provided with soldering tails 21. 
The yoke of an electromagnet 4 is ?xed to the block 
15. The operating bar 511 consists of a rigid strip, 
which is provided with a lever 2 for each crossing point 
between the operating bar and a selecting bar 11. There 
is for each lever an indicating device 7 consisting of a 
resilient wire ?xed at one of its ends to the operating 
bar 512 and resting against the selecting bar 11. The 
free end of the wire is provided with a plate 13, which 
is for example painted white to be easily visible. The 
resilient tongues 6 pertaining to the same crossing point 
are connected to a driver 12 of insulating material. 
The function of the cross-bar switch corresponds 

wholly to the function of a normal cross-bar switch with 
individual spring sets at each crossing point. A line 
connected to the soldering tails 20 is marked by the 
electromagnet 10 being energized, attracting its armature 
and revolving the selecting bar 11. The wire 7 is thereby 
conveyed below the driver 12 and above the lever 2. 
The line connected to the soldering tails 21 is selected 
by electromagnet 4 being energized, attracting its arma 
ture 5a and revolving the operating bar 5b. The wire 
7 is thereby pressed between the lever 2 and the driver 
12 and the tongues 6 are lifted and make contact with 
the contact pins 9. The selecting magnet 10 can then 
release its armature and the wire 7 remains pressed be 
tween lever and driver. 

Should the electromagnet 4' actuate the operating bar 
5gb without the electromagnet 16 actuating the selecting 
bar 11, the lever 2 will swing up behind the driver 12 
without touching it. Simultaneously, the wire 7 is con— 
veyed up beside the driver 12. Should then the selecting 
bar 11 be revolved by the electromagnet 10, the wire 7 
will rest against the side of the driver 12 and be bent. 

ice 
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The plate 13 is normally hidden by the contact strips 
8 and the supporting rib 14, but when it is conveyed 
below the driver 12 it becomes visible from the front 
and indicates, that thev crossing point has been marked. 

It should be pointed out, that the invention is not 
limited to whole contact strips as in the example de 
scribed above. The vertical contact strips may thus be 
exchanged for soldering ?elds with rows of contact pins 
connected with vertical multiple connections, and the 
horizontal contact strips may be replaced by loose spring 
assemblies connected with horizontal connections of for 
example smooth wire. Other equivalent means may also 
be used without the idea of the invention being set aside. 
In the ?gure it is supposed that a selecting bar is used 
for each vertical set of conductors, but each selecting 
bar may naturally be common for two sets, as is usual 
with conventional cross-bar switches. The selecting bar 
is thereby actuated by two electromagnets, by which it is 
turned in one or the other direction from an intermediate 
position. 

It is important that the two kinds of detachable units, 
which are mounted on opposite sides of a frame, have 
determined positions relatively each other, so that the 
contact springs, which have to make contact between 
the conductors in the different units, determine the con 
tact distance in relation to the ?xed contacts of the con 
ductors. The conductors on one side must further be 
provided with contact pieces corresponding to said contact 
springs. 

This is achieved in cross-bar switches according to the 
invention by arranging a ?rst supporting bar to which 
the conductors pertaining to an operating bar are ?xed, 
and by providing a lever protruding from each one of 
said supporting bars at each crossing point, a groove in 
the other one of said supporting bars corresponding to 
said lever, which is supported by said groove, said con 
tact springs resting on said lever. 

Fig. 1B shows a corner of a cross-bar switch where 
a vertical and a horizontal set of conductors cross each 
other in a frame 1. The vertical conductors 8 are ?xed 
to a supporting bar 14 and provided with contact pieces 
9, which will be more closely described below with ref 
erence to Figs. 2—3. The horizontal conductors 3 are 
located in grooves in a strip 15 of insulating material, 
which in its turn is fastened to a supporting bar 22. 
From the supporting bar 22 a lever 22a protrudes at each 
crossing point for the horizontal conductors 3. The 
lever 22a rests in a groove 140 in the supporting bar for 
the vertical conductors 8 and supports the lifting bar 12 
for the contact springs 6, which protrude from the con 
ductors 3. 
The lifting bar 12 further rests against a lifting spring 

23a, the front part of which is bent down right outside the 
tip of the lever 2 on the operating bar 5b. An indicat 
ing device consisting of a resilient metal-wire 7 is fastened 
on the operating bar 5b and runs in parallel with the 
lever 2 between said lever and the supporting bar 14. 
The vertical supporting bar 14 with conductors 8 is per 
taining to a selecting bar 11 and its electromagnet, both 
bars forming together a unit. The shape of the support 
ing bar appears from Fig. 2. On the front part of the 
bar the conductors 8 are located in vertical grooves. At 
each crossing point for a conductor 8 there is a window 
14a and a contact piece 9 according to Fig. 3. The con 
tact piece 9 is angular and one of its legs is on its upper 
side covered with a plate of insulating material 9a. The 
contact pieces 9 are passing through square holes in 
the supporting bar 14, each one being on the same level 
with one of the windows 14a. The conductors 8 are 
provided with a bending at each window 14a, so that 
they come into contact with the corresponding contactv 
piece 9 and can be soldered to said piece. At 14b, the 
supporting bar is Warm-pressed so that the grooves are 
?lled and the upper end of the conductors are steadily 
?xed. 
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4 
The supporting bar 14 is further provided with a 

bracket 14d supporting the selecting bar 11, and a groove 
140 at each crossing point for guiding the lever 22a in 
Fig. 1B. The selecting bar 11 is threaded through a 
hole in the bracket 14a’. The contact springs 6 in Fig. 
1B are bent so that they stretch downwards and hang 
onto the lifting bar 12, which in its turn hangs onto the 
lever 22a. The lifting spring 23a is bent upwards so 
that it easily presses against the lifting bar 12. The posi 
tion of the contact springs will thus at rest be deter‘ 
mined by the lever 22a, which is rigid, but however 
allows small movement upwards or downwards, when 
it is pressed down into the groove 140 on the support 
ing bar 14. The contact pieces 9 have ?xed positions 
with relation to the groove 14c, and therefore deter 
mined contact distances are obtained between the springs 
6 and the contact pieces 9. 
The selecting bar 11 is provided with a bending 11a 

at each crossing point, which actuates the indicating de 
vice 7 when the selecting bar is turned, so that said de 
vice is introduced between the lever 2 of the operating 
bar and the lifting spring 2312. When the operating bar 
5b is turned by its magnet, the indicating device 7 is 
squeezed and the springs 6 lifted so, that they come into 
contact with the contact pieces 9. 

Another embodiment is shown in Figs. 1l~l2. Here 
the vertical conductors 8 consist of bands with cuttings 
and bendings 9 on one edge. The bands are united at 
some distance from each other by means of strips of 
moulding material, in which there are grooves 14c for 
guiding the lever 22a in Fig. 1B. The vertical set of 
conductors 8 is in this case somewhat ?exible, and there 
fore the lever 22 sets the contacts 9 sidewise when guided 
into the groove 140. In Fig. 1A the contact springs 
are fastened to the horizontal conductors as in Fig. 1B. 
It is however obvious that they may quite as well be 
fastened to the vertical conductors without the scope of 
the invention being departed from. In Fig. 4 an embodi 
ment is shown, in which the contact springs 6 protrude 
from the conductors, which together with a selecting 
bar 11 and its electromagnet form a detachable unit. The 
conductors 8 are thin bands of metal, from which the 
contact springs 6 have been cut and bent. Said bands 
of metal are separated by means of insulating layers and 
fastened on a supporting bar 14 of insulating material. 
A lever 22 and an indicating device 7 are fastened on the 
supporting bar 14 at each crossing point. The lever 22 
supports the lifting bar 12, against which the contact 
springs 6 are resting. The contact springs 6 are bent so, 
that they stretch downwards. 
The horizontal conductors 3 are bands of metal stretched 

in the strip 17, one for each crossing point. Each strip 
has a groove 17a, in which the tip of a lever 22 is guided 
so, that the contact distances between the conductors 3 
and the contact springs 6 are ?xed. 
As well the lever 22 as the conductors 3 allow a spring 

sufficient for ?xing. Since in this case the indicating de 
vice 7 is fastened on the supporting bar 14, the lever 22 
should be rigid and the spring should take place in the 
band 3 so, that the indicating device 7 can be adjusted be 
fore the vertical unit, which also comprises the selecting 
bar 11 and its magnet 15 being fastened in the frame 1. 

Figs. 5-10 show two other embodiments for the vertical 
supporting bars 14 with contact springs 6 and conductors 
8. In Fig. 5 the conductors 8 are divided into several sets 
6a, each of which pertains to a contact spring 6 as shown 
in Fig. 7. The contact springs 6 are located in the sup 
porting bar 14 and the connections 6a are bent downwards 
or upwards at one of their ?anges and soldered to a corre~ 
sponding contact spring pertaining to the following cross 
ing point on the other ?ange. In order to obtain this, the 
supporting bar 14 is provided with a U-shaped section and 
with a transversal groove in the two ?anges for contact 
springs. In the space between the ?anges there is enough 
place to locate several connections 6a running in parallel, 
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the contact springs 6 being considerably narrower at the 
middle of the supporting bar 14 than at the ?anges. 
At each crossing point there is a lever 22 above the con 

tact springs 6. Below the contact springs there is at each 
crossing point an indicating device 7 consisting of partly 
helical, resilient metal wire. The contact springs 6 hitch 
in grooves in the lifting bar 12 and stretch downwards. 
The lifting bar 12 rests against the lever 22. Each contact 
spring 6 is provided with a soldering ear 20 and therefore 
the number of contact spring sets connected together 
thereby can vary. 

Figs. 8-9 show another embodiment, in which a U 
shaped supporting bar is also used. The vertical con 
ductors 8 are in one piece and soldered to the contact 
spring 6 at the window 14a in the middle of the supporting 
bar. At each crossing point there is a lifting spring 23 
stretching upwards toward the lifting bar 12 with feeble 
pressure. . 

A special bracket 19 for fastening the selecting bar 11 
in Fig. 4 is shown as well in Fig. 8 as in Fig. 5, but is not 
shown in Fig. 6 and Fig. 9. 

Fig. 10 shows recesses in the frame 1 for guiding and 
fastening the supporting bars 14 in Fig. 5 and Fig. 8. 
We claim: 
1. In a cross-bar switch for automatic telephone sys 

tems, a frame, at least one vertical detachable unit ar 
ranged on one side of said frame, at least one horizontal 
detachable unit arranged on the opposite side of said 
frame, said vertical unit comprising a set of ?xed vertical 
conductors, a selecting bar and a selecting magnet operat 
ing said bar, said horizontal unit comprising a set of ?xed 
horizontal conductors, an operating bar and an operating 
magnet operating said operating bar, contact springs pro 
truding from the conductors in said vertical units at 
a crossing point between a vertical and a horizontal unit, 
an indicating device in said vertical unit, a driver ?xed to 
said contact springs, said indicating device being deflected 
by said selecting bar of the crossing point when said se 
lecting magnet is energized and clutching said driver to 
the operating bar of the crossing point said driver actuat 
ing said contact springs when said operating bar is op 
erated by said operating magnet, and said contact springs 
bringing each conductor in the vertical unit in contact with 
a conductor in the horizontal unit at the crossing point. 

2. In a cross-bar switch, a frame, a ?rst set of ?xed 
parallel conductors mounted at one side of said frame, a 
second set of ?xed parallel conductors mounted at the 
opposite side of said frame, said ?rst and said second sets 
of conductors crossing each other, a selecting bar adja 
cent and parallel to said ?rst set, an operating bar adja 
cent and parallel to said second set, a selecting magnet 
for operating said selecting bar, an operating magnet for 
operating said operating bar, contact springs protruding 
from one set of conductors at a crossing point, an indi 
cating device, a driver, said indicating device being de 
?ected by the selecting bar of the crossing point and clutch 
ing said driver to the operating bar of the crossing point, 
said driver actuating said contact springs when the select 
ing bar and thereafter the operating bar of the crossing 
point are operated, said contact springs bringing each, 
conductor in one set at the crossing point in contact with 
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6 
one of the conductors in the other set, and each set of 
conductors on at least one side of the frame and its asso 
ciated bar and magnet constituting a separate detach 
able unit. 

3. In a cross-bar switch for automatic telephone sys 
tems, a frame, vertical detachable units arranged on one 
side of said frame, horizontal detachable units arranged 
on the opposite side of said frame, each of said vertical 
units comprising a set of ?xed vertical conductors, a select 
ing bar and a selecting magnet operating said bar, each 
of said horizontal units comprising a set of ?xed horizon 
tal conductors, an operating bar and an operating mag 
net operating said operating bar, at each crossing point 
between a vertical and a horizontal unit contact springs 
protruding from the conductors in one of said units, an 
indicating device, and a driver operating said contact 
springs, said indicating device being de?ected by said se 
lecting bar of the crossing point when said selecting mag 
net is energized and clutching said driver to the operating 
bar of the crossing point, said driver when clutched to the 
operating bar actuating the contact springs of the cross 
ing point, when said operating bar is operated by said 
operating magnet, and said contact springs bringing each 
conductor in the vertical unit in contact with a conductor 
in the horizontal unit at the crossing point. 

4. In a cross-bar switch according to claim 2 including 
means holding the contact springs protruding from one set 
of conductors in a position ?xed in relation to the posi 
tion of the conductors in the crossing set of conductors 
at the crossing point. 

5. In a cross-bar switch according to claim 2, wherein 
said second set of conductors and said operating bars are 
arranged in the same plane and said selecting bars are 
positioned between said ?rst and second set of conductors. 

6. In a cross-bar switch according to claim 3, wherein 
said horizontal conductors and said operating bars are ar 
ranged in the same vertical plane and said selecting bars 
are positioned between the vertical conductors and said 
plane. 

7. In a cross-bar switch according to claim 2, including 
a lever protruding from each detachable unit on one side 
of the frame at each crossing point, said driver in the 
inoperative position resting against said lever and a free 
end of said contact springs resting against said driver, and 
said lever ?xing the position of said contact springs in re 
lation to the position of the conductors crossing the unit 
at the crossing point. 

8. The switch according to claim 3, wherein said ver 
tical detachable units comprise the said contact springs, 
indicating device and driver at the crossing points and a 
lever adapted to ?x the position of the said conductors in 
the horizontal units in relation to the position of the con 
tact springs at the crossing points. 
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