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hereinafter as link contictors, together with 
veitical rows of active wire contact sets 6, 7, 
8 and 9 and opei'ating nechanism for selec 
tively moving the various sets of active con 
tact wires into engagement with their asso 
ciated link conductors. 
The structure may be of any desired 

width and height to accommodate as in any 
vertical rows of active contact sets and 
as maily Sets per row as hay be required. 

Certain of the vertical rows of contact 
sets ai'e assigned to incoming lines and the 
others to outgoing lines or trunks. Since 
there are only two such vertical 'ows illus 
trated in Fig, 1, it may be assumed that the 
vertical row to the left of the figure is one 
of those which are assigned to inconing 
lines and that the vertical row to the right 
of the figure is one of those which are as 
signed to outgoing lines or trunks. 

Each vertical row which is assigned to 
incoming lines is, according to the system 
described in the aforementioned British 
Patent, J83,438 of 1923, divided into a plu 
!ality of groups each comprising a plurality 
of active contact sets, which are connected 
in multiple to an incoming line. Since each 
active contact set of any vertical row is as 
Sociated with a different Set of link con 
ductors, it will be apparent that each in 
coming line has access to several sets of 
link conductors, but since there are ordi 
narily several vertical rows of active contact 
sets assigned to incolning lines, it will als() 
be apparent that several incoming lines 
have access to each set of link conductors. 
It is, therefore, seen that the sets of link 
conductors are apportioned to the incoming 
lines on a percentage basis, the number de 
pending upon traffic requirements. 
The active contact wires 6, 7, 8 and 9 are 

made preferably of a suitable spring metal 
sich as phosphor bronze and in the presen, 
instance are enbedded in vertical bai's of 
insulating material 10, which are supported 
at their end portions in the switch frame 
which is not shown. The rearwardly ex 
tending ends of the active contact wires may 
be formed, if desired, into soldering ter 
minals whereby suitable electrical connec 
tions may be obtained. 

Each set of active contact wires is pro 
vided with an Operating card 11. having di 
agonal apertures 12 through which the 
active wires extend in iuxtaposition to the 
grid wires or link conductors. The oper 
ating cards 11 are shown supported on re 
silient wires 13 which like the active con 
tact wires are embedded in the vertical bars 
10. The free ends of the wires 13 are ten 
sioned downwardly so as to normally hold 
the active contact wires out of engagement 
with their associated link conductors and 
the upper one of each pair of wires 13 is 
made of Such length as to normally rest on 
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the top wile of the link conductor set, as ,- 
ciated there with, thus acting as a back st 
for the active contact wires. 
With each vertical row of active contact. 

Séts there is associated a vertical rotatable 
bar 14 which is provided at one end with 
an alimature 15 arranged to be attracted by 
an electromagnet 16 whereby the bar 14 is 
rotated Out of its normal position in re 
sponse to each energization of said electro 
magnet. On each vertical bar 14 there is 
provided a number of can arms or guides 
1. each of which is individual to a set of 
active contact wires. The function of these 
cam arms will presently be shown. 
With each set of link conductors, 2, 3, 4. 

and 5 there is associated a horizontal ro 
tatable bar 18, each of which is provided 
with an armature 19 and an electromagnet 
20 whereby the bar is rotated from normal 
to off normal position. Each horizontal bar 
Or link bar, as it may be properly termed, is 
provided with a number of arms 21 which 
are l'esilient in the horizontal direction, but comparatively stiff vertically. Each of 
these arms 21 is individually associated with 
a set of active contact wires and a cam 
arm 17. 
The operating cards 11 are each provided 

at their lower ends with a notch or recess 
22 with which their associated alms 21 are 
adapted to engage, but it will be noted that, 
normally, arms 21 are free to move in a 
vertical path to one side of their respective 
ly associated operating cards 11. This is 
title, however, only while the can arm 17 
associated with any of the arms 21 is in its 
normal position as shown at the lower right 
hand portion of Fig. 1 wherein the arm 21 
is shown in its off normal ineffective posi 
tion. 
When the vertical bar 14 is rotated ot 

of its normal position by electromagnet 16. 
the end portions 17 of the cam arms 17 
thereof are moved into a position wherein 
they intercept the paths of their associated 
a 1ins 21 as shown in Figs. 2 and 3. 

Fig. 2 shows a cross section of the end 
portion 17 of a cam arm which has been 
moved into its selected position and also 
shows in full lines an end view of an arm 
21 in its normal position and in dotted lines 
other positions of the arm 21 as it moves 
upwardly and is flexed laterally to engage 
the recess 22 of the operating card 11. The 
continued movement of the arm 21 as illus 
trated in Fig. 2 results in lifting the oper 
ating card 11 so as to permit the active 
contact wires 6, 7, 8 and 9 to engage the link 
conductors 2, 3, 4 and 5 respectively. The 
operated link bar together with the arms 
21 thereon remain in their off normal posi 
tion throughout the duration of the con 
nection, but the vertical bärs 14 may beim 
mediately restored to normal. The arm 21, 
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i} its operated position is entirely clear of 
its associated can alm 17 so that any sub 
sequent movement of the cam arm is ineffec 
tive to disturb the connection already estab 
lished. 
As soon as a vertical bai' 14 associated with 

a group of incoining lines and a horizontal 
link bar 18 have been operated to establish 
a connection, the vertical bar 14 nay be in 
mediately reoperated to participate in the 
connection of another of its associated in 
coming lines with a set of idle link codile 
tors. Thus, it will be seen that a can aim 
17 may operate several tiunes during a pe 
1iod in which itS associated coact Set cON 
tinues operated aid if such successive oper 
ations were to even slightly disturb the ex 
isting connection an objectionable annount of 
noise would result on the subscribers’ lines. 

It should be noted that the load on the 
magnets 16 associated with incoming lines 
does not vary with the number of coexisting 
connections as is the case with the switch 
structures previously referred to and accord 
ingly magnets 16 may be of relatively small 
SZÉ. 

in the system described in the aforemen 
tioned British Patent No. 83.438 of 1923 the 
incoming lines and outgoing lines or trunks 
ai'e simultaneously connected to common link 
conductors and this is accomplished by first 
rotating two vertical bars, one of which is 
associated with a particular group of incom 
ing lines and the other with an idle trunk 
and thereaftör rotating a horizontal bar 
which is associated with an idle set of link 
conductor's accessible to the particular in 
coming line which it is desired to connect 
with. in a system of that character then, 
only two of the arms 21 of any link bar 18 
would he in use at any one time but all the 
arms 21 of the operated link hai' are in their 
lpei nost positions regardless of the fact 
that all but two are performing no function. 
Fig. 3 ilustrates in ful lines an arm 21 in 
its upper Non-Operating position, and a cross 
section thirough the end portion 17 of a cam 
arm 7 in its selected position. Now in the 
event of the link bar 18 which carries aim 
21 of Fig. 3 being restored to normal while 
the can alian 17 remains in its selected posi 
tion as shown, it is essential that the arm 2 
shall be able to return to normal immediate 
ly. The resent invention provides for such 
restoration by having the back surface of the 
end pirtion of the ca in disposed at an angle 
to the path Giarn 21 so that upon the arm 
21 engaging therewith on its return move 
ment it will be flexed to one side and around 
the end portion of the cam as indicated by 
the arrows in Fig. 3. 
What is claimed is: 
1. A switch structure comprising active 

and passive contacts, a member for operating 
said contacts, said member being normally 

R 

alovable independently of the active contacts 
in a Pat wie eiN it is ineffective to Opera 
aid active contacts, and meats effective, 
when operated, to cause said menisei' while 
}}OYing in its n(3)}}aal path to deviate frofil 
its said path to operate Said active contacts. 

2. A switch structure comprising active 
and passive contacts, a member for operating 
said active contacts, said member heing no 
mally operable independentiy of the active 
contacts and ineffectively with respect to said 
active contacts, a guide, and means for nov 
ing Said guide whereby said guide is oper:- 
ble to cause a Subsequent operation of Said 
member to be effective with respect to said 
active contacts. 

3. A Switch structure comprising normally 
disengaged contacts, a member for Operating 
said contacts, said member being normally 
movable separately from the contacts in a 
path wherein it is ineffective to operate said 
contacts, and a can effective, when operated 
to cause said member to deviate from its noir 
mal path to operate said contacts. 

4. A Switch structure comprising normally 
disengaged contacts, a member for operating 
Said contacts, said member being normally 
movable separately from the contacts in a 
path wherein it is ineffective to operate said 
contacts, means for operating said member, 
a cam, and means for moving said can into 
the path of said member whereby said mem 
ber is caused to deviate from its normal path 
to operate said contacts. 

5. A Switch structure comprising normally 
disengaged contacts, a member for operating 
said contacts, said member being operable in 
effectively with respect to said contacts, a 
caim, and means for moving said can where 
by said cam is operable to cause a subsequent 
operation of Said member to effect connec 
tion between said contacts, said connection 
being unaffected during its continuation by 
Subsequent operations of said cain. 

6. A Switch structure comprising normally 
disengaged contacts, a pai' of coordinately 
disposed bars, a rotatable resilient lineber 
carried by One of said bars, a cam carried by 
the other of said bars, means for Operating 
the first-mentioned bai' to move said resilient 
member, means for Operating the Second 
mentioned bar to move said cam, a movement 
of Said can followed by a movement of Said 
resilient member being effective to interen 
gage said contacts, 

, - Switch structure comprising nor 
mally disengaged contacts, a pair of coor 
dinately disposed rotatable bars, a resilient 
member' carried by one of said bars, a cam 
callied by the other of Said bars, means for 
iotating Seid first-mentioned bar, means for 
rotating said second-mentioned bar, an op 
eration of Said second-mentioned bar fol 
lowed by an operation of said first-men 
tioned bar being effective to interengage 
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Said contacts, and operation of said bars in 
he reverse order being ineffective to inter. 
engage Said contacts. 

S. A switch structure comprising nor 
Yally disengaged contacts, a pair of co 

í Ardinately disposed rotatable brs, a Presidient 
elabel carried by one of Said bars, a can 
airied by the other of said bars, means for 
roi ating said first-mentioned bar, means for 
'otting saidi second-mentioned bar, said cann 
living two surfaces both of which are dis 
posed angularly to the normal path of said 
l'esilient inenber. Said can in its oft-normal 
position being disposed in the normal path 
of said resilient member whereby said resil 
ient innenbei in its ovement from northa 
is engaged by one of said can surfaces and 
thereby diverted from its normal path to 
effect interengagement of said contacts, the 
other of said cam surfa es being adapted to 
pel'init Said resilient member to restore to 
normaal from its off-normal non-operating 
position while said calm is in its oft-normal 
position. 

9. In a switch structure, a plurality of 
rows of passive contact sets, a plurality of 
lows of active contact sets, said last-men 
tioned rows being disposed coordinately to 
said first-mentioned rows, each set of active 
contacts being associated with a set of pas 
sive contacts, a rotatable bar for each row 
of passive contacts, a rotatable bar for each 
row of active contacts. Said first-mentioned 
bai's being disposed coordinately to said sec 
Ond-lmentioned bars, each of Said first-men 
tioned bars being provided with a plurality 
of laterally extending resilient arms, one for 
each set of active contacts associated there 
with, each of said second-mentioned bars be 
ing provided with a plurality of cams, one 
ol' each set of active contacts associated 
the rewith, the conjoint, rotation of one each 
(i said bars being effective to move their 
jointly associated set of active contacts into 
engagement with its passive contacts, said 
engagement being independent of subsequent 
operations of one of the bars involved in its 
establishment. 

10. In a switch structure coordinate rows 
of contact sets, coordinately disposed rotat 
able bars, cams on certain of said bars, each 
of said cams being associated with one of 
Said contact sets, resilient members on others 
of said bars, each of said resilient members 
being associated with One of said cams, the 
conjoint operation of one each of said bars 
when operated in a certain order being effec 
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tive to operate their conjointly associated 
(’Ontact Set and conjoint operation of on ( 
each of said bars in the reverse order being 
ineffective to Operate their conjointly asso 
ciated contact set. 

11. In a Switch stractile, passive contacts. 
active contacts normally disengaged from 
said passive contacts, an Operating element 
for Said active contacts having a recess, a 
rotatabide bar, a resilient member ca i’ried by 
said bar, said resilient member being nor 
inaily movable by the rotation of said bar 
in a path wherein it does not engage the 
recess of Said operating element, and leans 
Selectively operable to flex said 'esilient 
member dring its novement from normal 
into engagement with the recess of said op 
erating element to effect interengagement of 
said active contacts with Said passive con 
ta(otS. 

12. In a Switch structure, a row of conta 4 ! 
Scts, ope'a ting means common to said row, 
a plurality of other operating treans indi 
vidtual to said contact Sets, said common ojo 
erating neans and one of said individual 
Operating means being jointly operable to 
Operate One of Said contact sets, said conn 
lnon Operating means being Subsequently op 
erable to participate in the operation of 
others of said contact sets during the con 
tinued operation of the first operated contast 
Set, said operated contact set being main 
tained independently of said common op 
el’ating means, whereby the load on said coin 
mon Operating means is substantially uni 
form regardless of the number of its asso 
ciated contact sets which may be operated. 

13. In a switch structure, a row of contact 
Sets, an operating bar common to said row. 
other operating bas individual to said con 
tact sets, said common operating bar and one 
of said individual operating ba's being 
iointly operable to operate one of Said con 
tact sets, said common operating bar being 
Subsequently operable to participate in the 
Operation of others of said contact sets 
during the continued operation of the first 
Operated contact set, the load on said com 
non operating bar being substantially uni 
form regardless of the number of its asso 
ciated contact sets which may be operated. 
In witness whereof, we hereunto subscribe 

Our names this 30th day of December A. D., 
1921. 

CHARLES J. HENDRICKSON. 
VICTOR E. MILLER. 
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