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Claims. (C. 19-254) 
This invention relates to switching mechanisms 

and particularly to mechanisms of the crossbar 
type as employed in automatic telephone systems 
to establish connections. 
An object is to simplify and reduce the oper 

atting elements required in such switching 
mechanism. 
Another object is to reduce the operating cost 

of such mechanisms by eliminating the use of 
electrical energy to maintain the mechanism in 
operative condition. 

Heretofore so-called three-dimensional cross 
bar switching arrangements have been provided, 
that is, crossbar switches in which connections 
are established by three stages of Operations to 
select a major group of Connections, then a 
minor group of the selected major group and 
finally an individual connection in this minor 
group. Such switching systems may comprise a 
number of crossbar switches of the type in which 
the operation of a select bar in one coordinate 
direction followed by the operation of a hold bar 
in the other coordinate direction causes Con 
nections to be established between contacts at 
the crosspoint of said two bars. Such switches 
may be arranged for three-dimensional Opera 
tion by an arrangement of four groups of bars 
and three groups of magnets so that the opera 
tion of one magnet of a first group acts on a pre 
liminary bar to select one bar out of each of a 
plurality of groups of secondary bars for actua 
tion then one magnet of a second group may be 
actuated to control all of the bars in a corre 
sponding group of secondary bars to select all 
of said bars, one of which only will act on a 
tertiary bar for rotation thereof due to the opera 
tion of the preliminary bar. The actuated ter 
tiary bar moves fingers so that when a hold bar 
of the fourth group is operated by its magnet in 
the third group this bar may act on this finger 
at the crosspoint of this tertiary bar to establish 
a connection thereat. A three-dimensional 
crossbar switching mechanism operating along 
these lines is disclosed in the Patent 1,528,763 to 
C. L. Goodrum et al. of March 10, 1925, and it 
will be observed that in systems of this kind 
the hold bar operating magnet must be main 
tained energized as long as the connection is to 
remain. 
The applicant's invention relates to this gen 

eral type of three-dimensional crossbar Switch 
mechanisms and a feature thereof is an arrange 
ment in which after a hold bar has been actu 
ated to establish a connection, it is automatically 
locked in actuated position so that no magnet 
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needs to be held energized during the period a 
connection is held, and another feature is an 
arrangement whereby a connection is released by 
the operation of magnets and bars in two stages. 
The invention has been illustrated in the 

accompanying drawing in which 
Fig. 1 shows in diagrammatic form a three 

dimensional switch in accordance with the ap 
plicant's invention. 

Fig. 2 is a perspective representation of a por 
tion of the mechanisms in this switch to illustrate 
the functions of the various parts in accordance 
With the applicant's invention, 

Referring now to the drawing and particularly 
to Fig. 1, if it is considered that individual cross 
bar units of any well-known type in which the 
operation of a bar in one coordinate direction 
followed by the operation of a bar in the other 
coordinate direction causes connections between 
contacts to be established at the crosspoint of 
these two bars, this figure illustrates in diagram 
matic form an arrangement of such switches one 
On top of the other of which the first switch 
and the last switch 0 only have been shown in 
a group of ten. In this case the select bars for 
these Switches are shown as verticals and are 
common to all ten switches such as for example 
the select bar 2 which extends through switch , 
the eight intermediate switches and through 
switch 0. There may be, for example, ten of 
such vertical bars for these ten switches. The 
hold bars are shown as horizontals and are repre 
sented by a bar such as 3 in switch and there 
may be, for example, ten such holding bars in 
each of the ten switches. Each of the vertical 
select bars are provided with the magnets such 
as for example magnet 4 for bar 2. By this 
arrangement therefore of ten switches, each hav 
ing ten common select bars and ten holding bars, 
there will be one hundred crosspoints in each 
switch at which connections may be established 
through contacts such as for example indicated 
in diagrammatic form at 5 for the crosspoint 
between the selector 2 and the hold bar 3. 
Connections may therefore be established in this 
case between ten incoming lines to any one of 
a hundred outgoing lines and ten simultaneous 
connections may be held. 

In Fig. 2 one of the common vertical select bars 
has been shown as a ribbon or bar 2 terminating 
in an armature 2 which serves to attract the 
bar 2 to the magnet 4 when energized to move 
the bar 2 downwardly in a sliding motion. Each 
of the Select bars such as 2 control fingers such 
as 25 at each cross-point where this bar crosses 



2 
the hold bars in all of the ten Switches. Associ 
ated with this select bar 2 has been shown in 
Fig. 2, a first hold bar 26 and a last hold bar 27 
in one switch and opposite each of the fingers as 
shown for example at 28 are a Series of springs 
for the crosspoint of bars 2 and 26 for Operation 
by these bars. If the select bar 2 is moved 
downwardly the finger 25 will enter a slot 29 in 
hold bar 26 and if then hold bar 26 is moved to 
ward the right, this finger will be moved toward 
the right and operate on a movable spring 30 
which may be connected in any suitable manner 
through a stud for example, passing through in 
termediate stationary springs and which is se 
cured to interposed movable springs so that con 
nections may be established between the movable 
and stationary springs, when the holding bar 26 
is moved towards the right. As the bar 2 will 
be restored to normal for use in establishing 
other Subsequent Connections it is provided with 
large openings such as to permit the engaged 
finger 25 to be held by the operated hold bar 
26 without being disturbed by any subsequent 
movements of this select bar. To insure that 
the finger is held securely by hold bar 26 the 
slot 29 has a hook-shaped depression at its left 
hand side as shown at 32 and the finger 25 will 
rest in this depression as long as hold bar 26 is 
in actuated position. 

Associated with each hold bar as shown for ex 
ample in connection with the hold bar 2 is an 
operate bar 33 and a release bar 34. These bars 
27, 33 and 34 are provided with slots 35, 36 and 
37, respectively and above these slots, which are 
aligned normally, is placed a flexible spring 
member or finger 40 connected to a secondary 
vertical bar or ribbon 4. The hold bar 27 is 
also provided with another slot 43 and a latch 
spring 44 is so located above slot 43 that it will 
enter into this slot when the hold bar 2 is moved 
towards the right to hold it in actuated position 
as will be described hereinafter. If reference is 
made to Fig. 1, it will be noted that this vertical 
bar 4 extends acroSS all ten switches and if hold 
bar 27 is considered as the last hold bar in the 
last switch fo, the corresponding last hold bars 
of the succeeding nine switches are associated 
with this vertical bar 4 and equipped with cor 
responding Operate bars, release bars and fingers 
such as 33, 34 and 40. Similarly the succeeding 
hold bars in the ten switches are associated in 

2,888,181. 
switches to 0 and the release, of this connec 
tion in accordance with the applicant's invention. 
If it is assumed that a connection is desired at 
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the same manner with a Secondary vertical bar, 
fingers, operate bar and release bar. That is ten 
vertical bars like 4f and associated equipments 
are provided. As shown in Fig. 1 the secondary 
vertical bar 4 is associated with the last hold bar 
27 of the last switch and the last hold bar 45 of 
the first Switch while the tenth secondary ver 
tical bar 47 is associated with the first hold bar 
48 of the last switch and the first hold bar 49 of 
the first switch and with intermediate corre 
sponding hold bars. It should further be noted 
that the Operate bars Such as 33 for each switch 
are connected together by a transverse bar 50 
and this transverse bar may be operated by an 
operate magnet 5 to move the ten operate bars 
toward the right and by release magnets 52 for 
operating the ten Operate bars towards the left. 
The bar 4 may be provided with an armature 
54 which may be attracted by magnets like 55 to 
lower the bar and the corresponding other nine 
vertical bars are similarly equipped with arma 
tures and magnets to lower them. 
A description will now be made of the establish 

ing of a connection at a crosspoint in one of the 
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the crosspoint 60 of the holding bar 27 and the 
select bar f2, the first operation would be to oper 
ate magnet 4 to attract armature 2 and bar 2 
to be moved downwardly. This will place the 
fingers such as 6 and 25 and all other fingers on 
bar f2 into the slots of all the hold bars for ex 
ample finger 6 will be lowered into slot 62 on 
the hold bar 27. As the hold bar 2 is in the 
tenth switch and the last bar in this switch, a 
vertical secondary bar which would preselect the 
last bars in all the Switches must be operated. 
In this case, therefore, the bar 4 will be moved 
downwardly by the operation of magnet 55 and 
armature 54. This will place finger 40 in the 
slots 35, 36 and 37 of the hold bar 27, operate 
bar, 33 and release bar 34 and the fingers corre 
sponding to finger 40 for the other switches and 
the last hold bar in each switch would be simi 
larly lowered in corresponding slots. Thus by 
the operation of bar 4, the selection of the last 
hold bar in any of the ten switches is accom 
plished. The next step will be to select the oper 
ate bar 33 to cause the hold bar 27 to operate. 
This is done by operating the operate magnet 5i 
which is common to all the operate bars and hold 
bars of the last Switch in which the hold bar 27 
is located. The operation of this magnet 5 will 
attract the plate 50 and move the operate bar 33 
and all the other bars controlled thereby towards 
the right, but as only one finger, that is finger 40 
is located in the slot 36 of the operate bar 33, 
this operate bar 33 is the only one that will move 
a finger. As this finger is also located in slot 
35 of hold bar 27 this finger in moving toward 
the right will also move hold bar 27, towards the 
right. This movement will operate finger 6 to 
Wards the right which will then operate on the 
springs 60 at the crosspoint of this hold bar and 
the select bar 2 to establish connections between 
them. It will now be observed that in the move 
ment of the hold bar 27, towards the right the 
latch spring 44 will drop into the slot 43 and lock 
the hold bar 27 in the operated position so that 
now the operate magnet 5 may be released to 
release bar 50 and the associated operate bars 
Such as 33 which returns to normal and thereby 
releases finger 40 to normal. The magnet 55 for 
the secondary vertical bar 4 will also be released 
to release this bar to normal, and return the 
fingers controlled thereby to a normal position. 
The Select magnet 4 may also be released to 
release bar 4 and release all the fingers con 
trolled thereby to normal. However, the finger 
6 will remain controlled by hold bar 27 to 
maintain the contacts 60 in operated position. 
Therefore during the maintaining of this con 
nection no hold magnet is maintained operated 
and therefore considerable saving in electrical 
power is accomplished by the applicant's inven 
tion by the arrangement of having the hold bar 
Such as 27 locked in operated position. To re 
iterate, to establish a connection at any cross 
point in this switching arrangement, the first 
operation that takes place is to select a vertical 
row of contacts in any switch by the operation 
of a magnet such as f4, then to select a hori 
Zontal row in any of the switches by the opera 
tion of a magnet such as 55 and to select the de 
sired horizontal connection in one of the 
Switches, a magnet such as 5 of switch O may 
be operated and when these selections have been 
made all the operated magnets (4, 55 and 5 may 
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be released and the connection held until a re 
lease is desired. 
To release this established connection at the 

cross-point 60, the magnet 55 will again be oper 
ated to lower the bar 4 to place finger 40 again 
in the slots of the operate bar 33, the hold bar 
27 and the release bar 34. Then the release mag 
net 52 will be operated to move the operate bar 
33 and the other nine bars associated with it to 
wards the left. In this case therefore the slot 36 
in bar 33 will move the finger 40 towards the left 
and thus move the release bar 34 through slot 87 
towards the left. In moving the bar 34 in this 
direction it will engage through a slanting sur 
face 65 the latch spring 44 and lift it out of the 
slot 43 in the hold bar 27 and permit this hold 
bar to be returned to normal and thereby re 
lease finger 6 and open the connection at the 
contacts 60. The magnets 55 and 52 may then be 
deenergized to return the associated bars to nor 
mal. It should be understood, of course, that 
while the connection at the crosspoint 60 is main 
tained, other connections may be established in 
any one of the ten switches by similar operations 
of vertical select bars, vertical secondary bars, 
operate bars and hold bars. That is ten simul 
taneous connections may be maintained in the 
switches located in any switch desired, or scat 
tered over the switches in any desired manner. 
What is claimed is: 
1. In a switching device, a plurality of crossbar 

switches, each Switch having horizontal and ver 
tical rows of contacts intersecting each other for 
the establishing of Connections between the con 
tacts of a horizontal row and the contacts of a 
vertical row at the crosspoint of said two rows, 
four groups of magnets, means for establishing a 
connection between the contacts at any cross 
point in any Switch in response to the operation 
of one magnet of each of three of said groups and 
to maintain said connections after all three of 
said magnets are released and means for releas 
ing said connection in response to the reoperation 
of one of said three magnets and the operation of 
a magnet in the fourth group. 

2. In a switching device, a plurality of crossbar 
Switches, each Switch having horizontal and ver 
tical rows of contacts intersecting each other for 
the establishing of connections between the con 
tacts of a horizontal row and the contacts of a 
vertical row at the crosspoint of said two rows, 
vertical bars common to all of said switches, each 
bar common to one vertical row of contacts in 
each Switch, a magnet for each vertical bar, a 
horizontal bar individual to each row of horizon 
tal contacts in each switch, secondary vertical 
bars common to all of said last-mentioned hori 
ZOntal bars, each Secondary bar Common to one 
of said horizontal bars in each Switch, a magnet 
for controlling each of said secondary bars, a bar 
mechanism for each switch associated with the 
group of horizontal bars thereof and with the sec 
Ondary bars, two magnets for controlling each 
bar mechanism, said magnets, the two groups of 
vertical bars, the horizontal bars and bar mech 
anisms being so related and constructed as to 
Cooperate with the contacts at the crosspoints of 
said Switches that the Operation of one each of 
the magnets for the two groups of vertical bars, 
causes the associated bars to preselect contacts 
at the crosspoints in a particular vertical row in 
all of Said switches and to preselect a horizontal 
bar in each of said switches for subsequent oper 
ations to preselect the contacts at a crosspoint in 
each of said switches where a corresponding hor 

3 
izontal row of contacts crosses the preselected 
row of vertical contacts, and that the operation 
of one of the two magnets for controlling the bar 
mechanism for one switch causes said bar mecha 

5 nism to actuate the preselected horizontal bar in 
said switch to close a connection between the 
contacts at the crosspoint of said actuated hori 
zontal bar and the vertical bar common to all 
switches that was actuated, and that said hori 

10 Zontal bar when actuated holds the established 
connection after all three of the operated mag 
nets are released, and that on the subsequent op 
eration of the previously operated magnet for a 
secondary bar and the other magnet for the 

15 previously operated last-mentioned bar mecha 
nism, causes the release of said horizontal bar 
to release the connection. 

3. In a switching device, a plurality of cross 
bar Switches, each switch having horizontal and 

20 vertical rows of contacts intersecting each other 
for the establishing of connections between the 
contacts of a horizontal row and the contacts of 
a vertical row at the crosspoint of said two rows, 
a first set of select bars common to all switches, 

25 a first magnet for actuating each select bar, a 
second set of select bars common to all switches, 
a second select magnet for actuating each of said 
second select bars, hold bars for each switch, op 
erate bars for each switch, an operate magnet 

30 for the operate bars of each switch, a trip. bar 
for each hold bar in each switch, a trip magnet 
for the operate bars of each switch, means re 
sponsive to the operation of a first select mag 
net, a second select magnet and an operate mag 

35 net for controlling the associated bars to actu 
ate a corresponding hold bar to select and actuate 
the contacts at the corresponding crosspoint of 
Eile actuated first select bar and the actuated 
hold bar, means for maintaining the actuated 

40 hold bar in actuated position after the said mag 
nets and their associated bars are released to 
maintain the connection and means responsive to 
the reactuation of the second select magnet and 
the trip magnet for the operate bars of the switch 
in which the connection is maintained for actu 
ating the associated trip bar to release said hold 
bar to release said connection. 

4. In a switching device, a plurality of cross 
bar switches, each switch having horizontal and 
vertical rows of contacts intersecting each other 
for the establishing of connections between the 
contacts of a horizontal row and the contacts of 
a vertical row at the crosspoint of said two rows, 
two groups of magnets, a pair of magnets asso 
ciated with each switch, means including a sys 
tem of operative bars for establishing a connec 
tion between the contacts at any crosspoint of 
any Switch in which the energization of one mag 
net in each of said two groups and one magnet 
of a pair of magnets associated with the switch in 
which a connection is to be established, causes the 
actuation of corresponding bars to establish said 
Connection and means for locking one of said 
Operated bars to maintain the established con 
nection after all of the energized magnets are 
released. 

5. In a Switching device, a plurality of cross 
bar Switches, each switch having horizontal and 
vertical rows of contacts intersecting each other 
for the establishing of connections between the 
contacts of a horizontal row and the contacts of 
a vertical row at the crosspoint of said two rows, 
two groups of magnets, a pair of magnets associ 
ated with each switch, means including a system 
of operative bars for establishing a connection 
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2. 
between the contacts at any crosspoint at any 
switch in which the energization of one magnet 
in each of said two groupS and One magnet of a 
pair of magnets associated with the switch in 
which a connection is to be established, causes the 
actuation of corresponding bars to establish said 
connection, means for locking One of said Oper 
ated bars to maintain the established connection 
after all of the energized magnets are released, 
and means for releasing said established connec 
tion operative in response to the reenergization 
of one of the magnets in one of the two groups 
first energized and energizing of the other mag 
net of the pair associated with the Switch in 
which the Connection was made. 

6. In a switching device, a plurality of cross 
bar Switches each having horizontal and vertical 
rows of contacts intersecting each other for the 
establishing of connections between the contacts 
of a horizontal row and the contacts of a verti 
cal row at the Crosspoint of said two rows, three 
groups of magnets, bars controlled thereby, means 
for establishing connections between contacts at 
any croSSpoint, in any switch in response to the 
operation of magnets and bars in three successive 
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stages from said three groups and for maintain 
ing the established connection after all of the 
operated magnets are released and means for re 
leasing the established connection in response 
to the operation of magnets and bars in two 
succeeding stages from two of said groups. 

7. In a switching device, a plurality of cross 
bar switches, each switch having horizontal and 
vertical rows of contacts intersecting each other 
for the establishing of connections between the 
contacts of a horizontal row and the contacts of 
a vertical row at the crosspoint of said two rows, 
groups of magnets and bars controlled thereby, 
means for establishing a connection between 
contacts at any crosspoint in any switch in re 
sponse to the operation of three magnets and a 
plurality of bars in succession and for maintain 
ing the established connection by a single locked 
bar after all of said magnets are released and 
means for releasing said locked bar to release the 
established connection operative in response to 
the Operation of two magnets and a plurality of 
bars in succession. 

WAM. H. T. BOLDEN. 


