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The present invention relates to switching ap 

paratus and more particularly to improvements 
in Switching apparatus suitable for use in auto 
matic telephone exchanges. 

In a telephone system one of the major items 
of cost, in regard to the construction and instal 
lation of any automatic telephone exchange, is 
that of connecting the large number of groups 
of lines to the many switches and the construc 
tion of the multiples between the switches. Usul 
ally this construction work is done manually, 
the conductors in a particular portion of the 
multiple and the conductors in a particular group 
of the lines being soldered to the respective ter 
minals of a corresponding group of the switches. 
This item of cost may be materially reduced by 
minimizing the number of terminals included in 
each switch provided the number of groups of 
lines and the number of lines in each group to 
which the switch has access is not reduced ren 
dering it necessary to employ a larger number of 
switches in the system. 

It is an object of the present invention to pro 
vide improved switching apparatus having access 
to a predetermined number of groups of lines, 
each group of lines including a predetermined 
number of lines, which switching apparatus is 
so constructed and arranged that a minimum 
number of terminals are required therein in order 
to terminate the respective lines in the respective 
groups of lines. 
Another object of the invention is to provide 

improved Switching apparatus having access to 
a number of groups of lines and selectively oper 
ative to connect together selectively correspond 
ing lines in two of the groups of lines, and to 
connect together simultaneously corresponding 
lines in each of the number of groups of lines. 

In the improved switching apparatus there 
may be incorporated different forms of switching 
unit, two forms being illustrated and described 
in detail hereinafter. In each form of the switch 
ing unit there are provided a set of stationary 
contacts arranged in a longitudinally extending 
row and first and second sets of movable con 
tacts arranged in two longitudinally extending 
and substantially parallel rows disposed on oppo 
site sides of the set of stationary contacts. More 
particularly, the set of stationary contacts com 
prises a number of individual stationary contacts, 
each being of substantially T-shape and having 
a stern portion and a head portion providing 
two wiper portions; and each of the sets of mov 
able conductors comprises a number of individ 
ual conductors, each having a flexible shank por 

tion and a contact portion. The contact portions 
of corresponding conductors in each of the sets 
of conductors are arranged in spaced relation 
with the respective wiper portions of correspond 
ing stationary contacts in the set of stationary 
contacts. Also, there is provided a longitudinally 
extending insulating plate for mounting the 
stems of the stationary contacts in the set of 
stationary contacts at points remote from the 
head portions thereof and for mounting the 
shank portions of the conductors in each of the 
sets of conductors at points remote from the con 
tact portions thereof. Furthermore, two insulat 
ing bars are individually associated with the re 
spective conductors in the respective sets of con 
ductors and motor means comprising two electro 
magnetic devices individually associated with the 
insulating bars are provided which are selectively 
operative to move selectively and simultaneously 
the insulating bars in a lateral direction. When 
the insulating bar individually associated with 
the first set of conductors is moved laterally, the 
shank portions of the conductors in this set of 
conductors are flexed laterally, thereby to cause 
the contact portions thereof to engage the asso- : 
ciated wiper portions of the respective stationary 
contacts in the set of stationary contacts; and 
when the insulating bar individually associated 
with the second set of conductors is moved lat 
terally, the shank portions of the conductors in 
this set of conductors are flexed laterally, there 
by to cause the corresponding contact portions 
thereof to engage the associated wiper portions 
of the respective stationary contacts in the set 
of stationary contacts. Also, a circuit network 
is provided for the purpose of selectively control 
ling the energization of the electromagnetic de 
vices in the motor means. 
The respective stationary contacts in the set 

of stationary contacts are adapted to terminate 
the respective conductors of a first group of lines; 
the respective conductors in the first set of con 
ductors are adapted to terminate the respective 
conductors of a second group of lines; and the 
respective conductors in the second set of con 
ductors are adapted to terminate the respective 
conductors of a third group of lines. By selec 
tively controlling the energization of the two 
electromagnetic devices, the respective lines in 
the second and third groups of lines may be se 
lectively connected to the respective lines in the 
first group of lines; and by controlling the ener 
gization of the two electromagnetic devices to 
obtain simultaneous energization thereof, the re 
spective lines in both the second and third groups 
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of lines may be simultaneously connected to the 
respective lines in the first group of lines. Ac 
cordingly, the improved switching apparatus ulti 
lizing the switching unit described has the effec 
tive switching. capacity of conventional switch 
ing apparatus utilizing two separate and distinct 
switching units of conventional construction; 
yet, the switching unit described includes a num 
ber of terminals only fifty per cent greater than 
the number of terminals included in One con 
ventional sitching unit. Hence, the improved 
switching apparatus effects a net saving in the 
number of terminals required in the switches of 
the telephone system of twenty-five per cent, 
thereby reducing the number of soldered con 
nections required in the system by a like amount. 
In the first form of the switching unit, the 

electromagnetic devices individually associated 
with the insulating bars are arranged closely 
adjacent the respective sets of conductors and 
disposed on opposite sides of the switching unit; 
and in the second form of the switching unit, 
side members are provided which partially en 
close the sets of conductors and respectively carry 
the electromagnetic devices on the outer walls 
thereof on opposite sides of the switching unit. 
The novel features believed to be characteristic 

of the invention are set forth with particularity 
in the appended claims. The invention, both as 
to its organization and method of operation, to 
gether with further objects and advantages there 
of, will best be understood by reference to the foll 
lowing specification taken in connection with the 
accompanying drawings, in which Figure i is a 
perspective view of a Switching unit constructed 
and arranged in accordance with the present in 
vention; Fig. 2 is a diagrammatic illustration of a 
circuit arrangement for controlling the ener 
gization of the electromagnetic devices included 
in the Switching unit shown in Fig. 1; and Fig. 3 
is a perspective view of a modified form of the 
Switching unit. 

Referring now to Fig. 1 of the drawings, the 
Switching unit there shown comprises a rectangul 
lar supporting plate f O formed of insulating ma 
terial, such as "Bakelite', carrying a centrally 
disposed and longitudinally extending row of up 
standing wiper sets f, constituting a set of sta 
tionary contacts, and two longitudinally extend 
ing rows of upstanding conductors 2 and 3 re 
spectively arranged on opposite sides of the set of 
Wiper sets and constituting first and Second 
Sets of movable conductors. Each of the wiper 
sets comprises complementary and substan 
tially T-shaped wipers a and b formed of 
flexible conducting material and arranged in en 
gaging side-by-side relationship, the heads of the 
wipers being disposed in spaced relationship with 
respect to the supporting plate 0, and the stems 
of the wipers being embedded in the supporting 
plate () and extending therethrough to provide a 
terminal on the outer ends of the stems of the 
wipers a and if b comprising the wiper sets . 
These terminals provided on the wiper sets f , 
comprising the set of stationary contacts, are 
adapted to terminate the respective conductors of 
a group of lines. Also, the outer ends of the 
heads of the wipers ia and b of each wiper set 
f f are flared outwardly in opposite directions in 

it order to provide guiding grooves disposed therebe 

i. 

tween adjacent the opposite ends of the head of 
the wiper set, which guiding grooves are adapted 
to receive adjacent contact portions of two of the 
conductors 2 and 3 disposed in the respective 
sets of movable conductors, in a manner more 
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fully described subsequently. Each of the con 
ductors 2 and 3 comprises a relatively long sec 
tion of flexible round stock, a contact portion of 
each conductor adjacent the outer end thereof 
being arranged in alignment with respect to an 
adjacent one of the guiding grooves provided in 
the head of one of the wiper sets and the shank 
of the conductor being embedded in the support 
ing plate 0 and extending therethrough to pro 
wide a terminal on the outer end thereof. These 
terminals provided on the conductors 2, compris 
ing the first set of movable conductors, and on 
the conductors 3, comprising the second set of 
movable conductors, are adapted to terminate the 
respective conductors of two respective groups of 
lines. Preferably, the shanks of the conductors 
2 and 3 and the stems of the wipers a and b 
comprising the wiper sets are molded directly 
in the Supporting plate O. 
The head of every other one of the wiper sets 
is of the same length, while the heads of adja 

cent ones of the wiper sets f are of different 
lengths so that the guiding grooves provided in 
the heads of the wiper sets are arranged in two 
longitudinally extending rows, adjacent guiding 
grooves in each of the rows being Staggered lat 
erally therealong, thereby to accommodate sepa 
rating movements between the complementary 
wipers of each wiper set without any interfer 
ence with adjacent wiper sets. Similarly, adja 
cent Ones of the conductors 2 in the first set of 
movable conductors are staggered laterally along 
the longitudinally extending row; and adjacent 
Ones of the Conductors 3 in the Second set of 
movable conductors are staggered laterally along 
the longitudinally extending row. 
From the foregoing description of the construc 

tion and arrangement of the longitudinally ex 
tending set of wiper sets and the longitudi 
nally extending sets of conductors 2 and 3, it 
will be understood that a contact portion of each 
of the conductors adjacent the outer end thereof 
is arranged adjacent and disposed a fixed distance 
from a corresponding one of the guiding grooves 
provided in the head of a corresponding one of 
the wiper sets. 
TWO flanged Supporting members 4 and 5, re 

Spectively, are securely fastened to the opposite 
sides of the supporting plate to by a number of 
Screws 6. The supporting member 4 carries 
an electromagnetic device 8 suitably secured 
thereto; and the Supporting member 5 carries 
an electromagnetic device 9 suitably secured 
thereto. The electromagnetic device 8 com 
prises a magnetic core 20 provided with pole 
pieces 2 and 22, a movable armature 23 piv 
otally Supported by a pivot pin 24 upon the pole 
piece 22 and an electromagnetic coil 25 associated 
with the core 20. Similarly, the electromagnetic 
device 9 comprises a magnetic core 26 provided 
with pole pieces 2 and 28, a movable armature 
29 pivotally supported by a pivot pin 30 upon the 
pole piece 28 and an electromagnetic coil 3 as 
Sociated with the core 26. The upper end of the 
armature 23 is provided with two oppositely and 
longitudinally extending arms 32 and 33, respec 
tively, having inwardly turned portions 34 and 35, 
respectively. Similarly, the upper end of the ar. 
mature 29 is provided with two oppositely and 
longitudinally extending arms 36 and 37, respec 
tively, having inwardly turned portions 38 and 39, 
respectively. 

Also, the shanks of the longitudinally extend 
ing row of conductors 2 are embedded in a lon 
gitudinally extending insulating bar 40 adjacent 
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the outer ends thereof; and the shanks of the 
longitudinally extending row of conductors 
are embedded in a longitudinally extending in 
sulating bar adjacent the Outer ends thereof. 
Preferably, the bars 4 and 4 are formed of 
moldable insulating material, such as "Bakelite," 
and the shanks of the conductors 2 and , re 
spectively, are molded directly therein. The bar 
0 is securely retained between the inwardly 

turned portions 34 and of the arms 2 and 
33, respectively, by two screws 42 extending 
through openings provided in the inwardly turn 
ed portions 4 and 3 and threaded into tapped 
holes provided in the opposite ends of the bar 
40. Similarly, the bar 4 is securely retained 
between the inwardly turned portions 8 and 89 
of the arms 3 and , respectively, by two screws 
43 extending through openings provided in the 
inwardly turned portions 3 and 3 and threaded 
into tapped holes provided in the opposite ends 
of the bar 4. 
From the foregoing description of the con 

struction and arrangement of the switching unit, 
it will be understood that the portions of the 
shanks of the conductors f2 and 3 adjacent the 
inner ends thereof are securely anchored in the 
supporting plate O and that the portions of the 
shanks of the conductors 2 and 3 adjacent the 
outer ends thereof are securely anchored in the 
bars 40 and 4, respectively, while the portions 
of the stems of the wiper sets if adjacent the 
inner ends thereof are securely anchored in the 
supporting plate O. The outer ends of the 
flexible conductors 2 are flexible as a unit with 
the bar 40 to move the contact portions thereof 
into engagement with the respective guiding 
grooves provided in the heads of the respective 
wiper sets ; and the outer ends of the flexible 
conductors f are flexible as a unit with the bar 
4f to move the contact portions thereof into en 
gagement with the respective guiding grooves 
provided in the heads of the respective wiper 
sets . Accordingly, the row of wiper sets 
constitute a set of stationary contacts, while the 
rows of conductors 2 and constitute sets of 
movable contacts adapted to be moved into en 
gagement therewith. 

In the operation of the switching unit the sets 
of conductors 2 and 3 are adapted to be selec 
tively and independently moved into engagements 
with the associated sets of wiper sets , the set 
of conductors 2 being moved into engagements 
with the associated set of wiper sets when the 
winding 25 of the electromagnetic device f8 is 
energized, and the set of conductors f3 being 
moved into engagements with the associated set 
of wiper sets f f when the winding 3 of the elec 
tromagnetic device 9 is energized. More par 
ticularly, when the winding 25 of the electro 
magnetic device f8 is energized, the armature 23 
is rotated about the pivot pin 24 in a counter 
clockwise direction in order to cause the bar 
40 carried thereby and the set of conductors 2 
embedded in the bar 40 to be moved laterally 
toward and into engagement with the associated 
set of wiper sets . Similarly, when the wind 
ing 3 of the electromagnetic device f is en 
ergized, the armature 29 is rotated about the 
pivot pin 30 in a clockwise direction in order to 
cause the bar 4f carried thereby and the set of 
conductors f embedded in the bar 4 to be 
moved laterally toward and into engagement with 
the associated set of wiper sets f. Thus, it will 
be apparent that by energizing selectively the 
windings 25 and of the electromagnetic de 

3 
vices and 9, respectively, the groups of lines 
terminated by the sets of conductors f2 and , 
respectively, may be selectively connected to the 
group of lines terminated by the set of wiper 
sets f; and by energizing simultaneously the 
windings 2 and 3 of the electromagnetic devices 

and 9, respectively, the groups of lines ter 
minated by the sets of conductors 2 and 3, re 
spectively, may be simultaneously connected to 
the group of lines terminated by the set of wiper 
ests . 

In Fig. 2 of the drawings a circuit arrangement 
for controlling the energization of the Windings 
25 and 3 f of the electromagnetic devices 8 and 
9, respectively, included in the switching unit of 

Fig. 1, is diagrammatically illustrated. This cir 
cuit arrangement comprises a multiposition 
switch 45 of the rotatable type including two con 
tact banks 46 and 47 and a wiper 48 of the 
double-ended type, the ends of the wiper 48 en 
gaging corresponding contacts in the contact 
banks 46 and 47, respectively, during operation of 
the switch 45. The switch 45 may be either of 
the automatic or manually operable types as de 
sired; and the wiper 48 is rotatable in a counter 
clockwise direction from a normal position in 
which the first contacts in the respective contact 
banks 46 and 47 are engaged thereby. A circuit 
network is provided which includes the windings 
25 and 3 of the electromagnetic devices 8 and 
f 9, respectively, and the wiper 8 and the con 
tacts in the contact banks 46 and 4T of the 
switch 45. The circuit network is so connected 
and arranged that both of the windings 25 and 
3 are deenergized when the wiper 48 engages the 
first contacts in the respective contact banks 46 
and 47; the winding 25 is energized when the 
wiper 48 engages the second contacts in the re 
spective contact banks 46 and 47; the winding 

is energized when the wiper 48 engages the 
third contacts in the respective contact banks 
46 and 47; and both of the windings 25 and 3 
are energized when the wiper 48 engages the 
fourth contacts in the respective contact banks 
46 and 47. The energizing circuits mentioned 
above are obvious and have not been specifically 
traced in the interest of brevity. 

In Fig. 3 of the drawings a modified form of 
the switching unit is shown which comprises an 
insulating supporting plate O carrying a set of 
wiper sets and two sets of conductors 2 and 
3 which are constructed and arranged in a man 
ner precisely the same as that previously de 
scribed in connection with the preferred embodi 
ment of the switching unit shown in Fig. 1. Also, 
this embodiment of the switching unit comprises 
two insulating bars 40 and 4 in which the shanks 
of the conductors 2 and 3, respectively, are 
embedded in the previously described manner; 
and a unitary supporting member 50 of substan 
tially inverted U-shape configuration is secured 
to the supporting plate to by a number of screws 
5. Furthermore, the supporting member 50 is 
provided with a cut-out portion adjacent the top 
end thereof in order to provide two upstanding 
side walls 52 and 53 arranged in spaced relation 
ship with respect to each other and secured 
together adjacent the ends thereof by two straps 
54. The side walls 52 and 53 of the supporting 
member 50 enclose the sides of the sets of con 
ductors 2 and 3 disposed on opposite sides of 
the set of wiper sets ff, the ends of the sets of 
conductors f2 and f3 and the heads of the wipers 
comprising the set of wiper sets f f being arranged 
in alignment with the cut-out portion provided 
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4. 
in the supporting member 50. The side wall 52 
is provided with an outwardly extending arm 55 
to which an electromagnetic device 56 is secured 
by a screw 57; and the side wall 53 is provided 
with an outwardly extending arm 58 to which an 
electromagnetic device 9 is secured by a Screw 
60, the electromagnetic devices 56 and 59 being 
arranged on opposite sides of the Supporting 
member 50 in substantial alignment with eac 
other. 
The electromagnetic device 56 comprises a core, 

a movable armature 6 extending through an 
elongated slot 62 provided in the side wall 52 
and an electromagnetic winding 63; and the elec 
tromagnetic device 59 comprises a core, a mov 
able arnature, not shown, extending through 
an elongated slot, not shown, provided in the side 
wall 53 and an electromagnetic winding 64. A 
connecting element 65 provided with a down 
Wardly extending body portion 66 having an 
outwardly turned arm 67 secured to the mov 
able armature 5 is associated with the electro 
magnetic device 56. Also, the connecting ele 
ment 65 is provided with two outwardly extend 
ing arms 68 and 69 having inwardly turned por 
tions and t , respectively, between which in 
wardly turned portions 0 and 7 the bar 40 is 
Secured by two Screws 2 extending through 
openings provided in the inwardly turned por 
tions to and and threaded into tapped holes 
provided in the opposite end of the bar 40. A 
connecting element 3 of a construction similar 
to the connecting element 65 is associated with 
the electromagnetic device 59, the connecting 
element 3 being secured to the movable arma 
ture of the electromagnetic device 59 and pro 
vided with two OutWardly extending arms 74 and 
5 having inwardly turned portions 76 and TT, 

respectively, between which the insulating bar 4 
is secured by two screws 8 extending through 
openings provided in the inwardly turned portions 
76 and 7 and threaded into tapped holes pro 
vided in the opposite ends of the bar 4. Pref 
erably, the connecting elements 65 and 73 are 
formed of a non-magnetic material Such as brass 
in order to prevent these elements from carry 
ing magnetic flux and tending to stick to the 
adjacent portions of the side walls 52 and 53, 
respectively. The elongated slot 62 formed in 
the side wall 52 constitutes a fulcrum edge for 
the movable armature 6 of the electromagnetic 
device 56 due to the fact that the upper end of 
the connecting element 65 is positioned by the 
bar 40. Similarly, the elongated slot, not shown, 
formed in the side wall 53 constitutes a fulcrum 
edge for the movable armature of the electro 
magnetic device 59 due to the fact that the upper 
end of the connecting element 73 is positioned by 
the bar 4. 
From the foregoing description of the con 

struction and arrangement of this embodiment 
of the Switching unit, it Will be understood that 
the sets of conductors 2 and 3 may be selec 
tively and independently moved into engagement 
With the associated set of wiper sets by selec 
tively energizing the windings 63 and 64 of the 
electromagnetic devices 56 and 59, respectively. 
More particularly, when the winding 63 of the 
electromagnetic device 56 is energized, the mov 
able armature 6f thereof is pivoted in a counter 
clockwise direction, thereby to cause the connect 
ing. element 65 to move the bar 40 and the set 
of conductors f2 embedded therein laterally into 
engagement with the associated set of wiper sets 

2,214,907 
. Similarly, when the winding 64 of the elec 

tromagnetic device 59 is energized, the movable 
armature thereof is pivoted in a clockwise direc 
tion, thereby to cause the connecting element 
73 to move the bar 4 and the set of conductors 
f3 embedded therein laterally into engagement 
with the associated set of wiper sets . Accord 
ingly, the group of lines terminated by the sets 
of conductors 2 and 3, respectively, may be 
Selectively and simultaneously connected to the 
group of lines terminated by the set of wiper 
sets . 
While there have been described what are at 

present considered to be the preferred embodi 
ments of the invention, it will be understood that 
various modifications may be made therein, and 
it is intended to cover in the appended claims all 
Such modifications as fall within the true spirit 
and scope of the invention. 
What is claimed is: 
1. Switching apparatus comprising, in com 

bination, a stationary contact provided with a 
wiper portion, first and second conductors each 
having a resilient shank portion and a contact 
portion associated in spaced relation with the 
wiper portion of Said stationary contact, means 
including an insulating support for fixedly 
mounting Said stationary contact at a point re 
mote from the wiper portion thereof and for 
fixedly mounting the shank portions of said first 
and Second conductors at points remote from the 
respective contact portions thereof, means in 
cluding a first electromagnetic device carried by 
Said Support for flexing the shank portion of said 
first conductor to move the contact portion there 
of into engagement with the wiper portion of said 
Stationary contact, and means including a second 
electromagnetic device carried by said support 
for flexing the shank portion of said second con 
ductor to move the contact portion thereof into 
engagement with the wiper portion of said sta 
tionary contact. 

2. Switching apparatus comprising, in com 
bination, a set of stationary contacts, each of 
Said stationary contacts having a wiper portion, 
first and Second sets of conductors, each of said 
conductors having a resilient shank portion and a 
contact portion, the contact portion of a cor 
responding conductor in each of said first and 
Second Sets of conductors being associated in 
Spaced relation with the wiper portion of a cor 
responding stationary contact in said set of sta 
tionary contacts, means including an insulating 
Support for fixedly mounting the stationary con 
tacts in Said set of stationary contacts at points 
remote from the wiper portions thereof and for 
fixedly mounting the shank portions of the con 
ductors in each of Said first and second sets of 
conductors at points remote from the respective 
contact portions thereof, means including a first 
electromagnetic device carried by said support 
and associated with said first set of conductors 
for simultaneously flexing the shank portions of 
the conductors therein to move the contact por 
tions thereof into engagement with the wiper por 
tions of the corresponding stationary contacts in 
Said set of stationary contacts, and means in 
cluding a second electromagnetic device carried 
by said support and associated with said second 
set of conductors for simultaneously flexing the 
shank portions of the conductors therein to move 
the contact portions thereof into engagement with 
the wiper portions of the corresponding station 
ary contacts in said set of stationary contacts. 

3. Switching apparatus comprising, in com 
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bination, a longitudinally disposed set of 
tionary contacts, each of said stationary con 
tacts havilag a wiper portion, first and second 
longitudinally disposed sets of conductors ar 
ranged on opposite sides of said longitudinally 
disposed set of stationary contacts, each of said 
conductors having a resilient shank portion and 
a contact portion, the contact portion of a cor 
responding conductor in each of said first and 

10 second sets of conductors being associated in 

5 

spaced relation with the wiper portion of a cor 
responding stationary contact in said set of sta 
tionary contacts, means including a longitudi 
nally disposed insulating plate for fixedly mount 
ing the stationary contacts in said set of sta 
tionary contacts at points remote from the wiper 
portions thereof and for fixedly mounting the 
shank portions of the conductors in each of said 
first and Second sets of conductors at points re 

20 mote from the respective contact portions there 
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of, means including a first electromagnetic de 
vice carried by said insulating plate and asso 
ciated with said first set of conductors for simul 
taneously flexing laterally the shank portions of 
the conductors therein to move the contact por 
tions thereof into engagement with the wiper 
portions of the corresponding stationary con 
tacts in said set of stationary contacts, and means 
including a second electromagnetic device carried 
by said insulating plate and associated with said 
Second set of conductors for simuletaneously 
flexing laterally the Shank portions of the con 
ductors therein to move the contact portions 
thereof into engagement with the wiper portions 
of the corresponding stationary contacts in said 
set of stationary contacts. 

4. Switching apparatus comprising, in combi 
nation, a set of stationary contacts, each of said 
stationary contacts having a wiper portion, first 
and second sets of conductors, each of said con 
ductors having a resilient shank portion and a 
contact portion, the contact portion of a cor 
responding conductor in each of said first and 
second sets of conductors being associated in 
spaced relation with the wiper portion of a cor 
responding stationary contact in said set of sta 
tionary contacts, means including an insulating 
support for fixedly mounting the stationary con 
tacts in said set of stationary contacts at points 
remote from the wiper portions thereof and for 
fixedly mounting the shank portions of the con 
ductors in each of said first and second sets of 
conductors at points remote from the respective 
contact portions thereof, a first bar associated 
with the conductors in said first set of conductors 
adjacent the contact portions thereof, a second 
bar associated with the conductors in said second 
set of conductors adjacent the contact portions 
thereof, means including a first electromagnetic 

60 device carried by said support for moving said 
first bar to flex simultaneously the shank por 
tions of the conductors in said first set of con 
ductors, thereby to move the contact portions 
thereof into engagement with the wiper portions 

5 of the corresponding stationary contacts in said 
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set of stationary contacts, and means including 
a second electromagnetic device carried by said 
support for moving said second bar to flex simul 
taneously the shank portions of the conductors 
in said second set of conductors, thereby to move 
the contact portions thereof into engagement 
with the wiper portions of the corresponding sta 
tionary contacts in said set of stationary Con 
tacts. 

5. Switching apparatus comprising, in combi 

as14,007 
sta 

shank portion and a contact portion, 

tially T-shaped configuration and including a 
stem portion and a head portion providing two 
wiper portions, first and second conductors ar 
ranged on opposite sides of said stationary con 
tact, each of said conductors having a resilient 

n, the contact portions of said first and second conductors be 
ing associated in spaced relation with the re 
spective wiper portions of said stationary con 
tact, means for fixedly mounting the stem por 
tion of said stationary contact at a point remote 
from the head portion thereof and for fixedly 
mounting the shank portions of said first and 
Second conductors at points remote from the 
respective contact portions thereof, means for 
flexing the shank portion of said first conductor 
to move the contact portion thereof into engage 
ment with the associated wiper portion of said 
stationary contact, and means for flexing the 
shank portion of said second conductor to move 
the contact portion thereof into engagement with 
the associated wiper portion of said stationary 
Contact. 

6. Switching apparatus comprising, in combi 
nation, a longitudinally disposed set of station 
ary contacts, each of said stationary contacts 
having a substantially T-shaped configuration 
and including a stem portion and a head portion 
providing two wiper portions, first and second 
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longitudinally disposed sets of conductors ar 
ranged on opposite sides of said longitudinally 
disposed set of stationary contacts, each of said 
conductors having a resilient shank portion and 
a contact portion, the contact portion of a cor 
responding conductor in each of said first and 
second sets of conductors being associated in 
Spaced relation with the respective wiper for 
tions of a corresponding stationary contact in 
Said set of stationary contacts, means including 
a longitudinally disposed insulating plate for 
fixedly mounting the stem portions of the sta 
tionary contacts in said set of stationary con 
tacts at points remote from the respective head 
portions thereof and for fixedly mounting the 
Shank portions of the conductors in said first 
and second Sets of conductors at points remote 
from the respective contact portions thereof, 
means associated with said first set of conductors 
for simultaneously flexing laterally the shank 
portions of the conductors therein to move the 
contact portions thereof into engagement with 
the associated wiper portions of the correspond 
ing stationary contacts in said set of stationary 
contacts, and means associated with said second 
set of conductors for simultaneously flexing lat 
erally the shank portions of the conductors 
therein to move the contact portions thereof into 
engagement with the associated wiper portions 
of the corresponding stationary contacts in said 
set of stationary contacts. 

7. Switching apparatus comprising, in combi 
nation, a longitudinally disposed set of stationary 
contacts, each of said stationary contacts having 
a substantially T-shaped configuration and in 
cluding a stem portion and a head portion pro 
viding two wiper portions, first and second lon 
gitudinally disposed sets of conductors arranged 
on opposite sides of said longitudinally disposed 
set of stationary contacts, each of said conduc 
tors having a resilient shank portion and a con 
tact portion, the contact portion of a correspond 
ing conductor in each of said first and second 
sets of conductors being associated in spaced re 
lation with the respective wiper portions of a 
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6 
corresponding stationary contact in said set of 
stationary contacts, means including a longi 
tudinally disposed insulating plate for fixedly 
mounting the stem portions of the stationary 
contacts in Said Set of stationary contacts at 
points remote from the respective head portions 
thereof and for fixedly mounting the shank por 
tions of the conductors in said first and second 
sets of conductors at points remote from the re 
Spective contact portions thereof, a first bar as 
Sociated with the conductors in said first set of 
conductors adjacent the contact portions there 
of, 8, second bar aSSOciated with the conductors 
in Saidi second set of conductors adjacent the 
contact portions thereof, means including a first 
electromagnetic device for moving said first bar 
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to flex simultaneously and laterally the shank 
portions of the conductors in said first set of 
conductors, thereby to move the contact portions 
thereof into engagement with the associated 
wiper portions of the corresponding stationary 
contacts in said set of stationary contacts, and 
Ireans including a second electromagnetic de 
vice for moving said second bar to flex simul 
taneously and laterally the shank portions of 
the conductors in said second set of conductors, 
thereby to move the contact portions thereof 
into engagement with the associated wiper por 
tions of the corresponding stationary contacts in 
Said set of stationary contacts. 
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