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UNITED STATES 

2,118,935 

PATENT OFF E 
2,118,935 

SWITCH MECHANISM 

Arthur C. Magrath, New Dorp, N. Y., assignor to 
Bell Telephone Laboratories, Incorporated, New 
York, N. Y., a corporation of New York 

Application August 6, 1936, Serial No. 94,539 
4 Claims. 

This invention relates to improvements in 
SWitching mechanisms and particularly to 
SWitches of the cross-bar type for use in establish 
ing electrical connections. 

It is an object of this invention to provide in a 
SWitch of this kind improvements that will cause 
its functions to be performed with greater ac 
curacy and reliability. 
CrOSS-bar SWitches to which the present in 

vention may be &pplied are Well-known in the art 
and consist essentially of contact sets arranged 
in horizontal and Wertical rows and means in 
cluding a group of horizontal operating members 
interSecting a group of Vertical Operating mem 
bers controlled by magnetS. In Some type of 
SWitches the horizontal operating members are 
rotatable in two directions. So that connections 
may be established at either of tWO Sets of con 
tacts at an interSecting point by the rotation of 
a horizontal bar in one direction or the other and 
the rotation of a Vertical bar in One direction. 
The present invention has been disclosed in 

connection. With a cross-bar SWitch of this latter 
type and particularly With the SWitch disclosed 
in the patent to J. N. Reynolds 2,021,329 of No 
vember 19, 1935. In this switch the rotation of 
a horizontal bar causes a selecting finger to be 
placed Opposite an actuating Spring to Select a 
Set of contactS and When a Vertical bar is oper 
ated it causes this finger to be pressed against 
the actuating Spring Which in turn causes a con 
nection to be established between the contact 
sets at the corresponding cross-connecting point. 

It is a feature of the present invention to pro 
vide improvements in this actuating Spring which 
consists in a Special construction to prevent snag 
ging of the selecting fingers. On the spring and to 
thereby insure reliable and accurate performance 
of the Switch. This feature consists essentially 
in a spring having projections to guide the select 
ing finger back to normal position after it had 
been actuated. In case of ordinary Springs here 
tofore known, if a vertical or so-called holding 
bar is in operated position and then a horizontal 
or so-called selecting bar is operated the selecting 
finger at the cross-point may become Snagged on 
its associated actuating Spring. Thus when this 
holding bar is released, the Snagged finger will 
not advance to its correct position between the 
spring and the holding bar. Therefore if this 
holding bar is again operated before the operated 
selecting bar releases, the contacts at this cross 
point will not be operated. The present invention 
overcomes this difficulty by providing a projec 
tion on the Spring at the point where the select 

(CI. 19-2.54) 
ing finger comes in contact with the spring. This 
projection is cam-shaped or so formed that when 
the hoiding bar is released, the projection will 
guide Or permit the finger to slide off the Spring 
and advance to the position which it should oc 
Cupy With the selecting bar operated. Conse 
quently if the hoiding bar is again operated 
before the Selecting bar is released, it will find 
the finger in a correct position for the propei 
Operation of the associated contact sets. 
The invention has been illustrated in the ac 

Companying drawings in which Fig. 1 shows a 
front View of the cross-bar Switch structure dis 
cloSed in the above-mentioned patent. 

Fig. 2 shows a fragmentary perspective view of 
a horizontal bar with a selecting finger, two aciu 
atting Springs and their associated contact sets 
and a portion of a corresponding verical bar; 

Fig. 3 Shows the detailed Cinstruction of two 
actuating Springs, and 

Fig. 4 is a CrOSS-Section taken on line - Of 
Fig. 3, showing the contour of the actuating 
Spring at this point; 

Fig. 5 shows a fragmentary front view of tWO 
actuating SpringS and a vertical bar with a select 
ing finger in the various positions it may occupy. 

Referring now to the drawings and partic 
ularly to Fig. 1, the Switch structure on Winich the 
applicant's invention may be applied may consist, 
as disclosed in this figure of a frame consisting 
of members , 2, 3 and 4, five horizontal bars 5 
and a Series often vertical bars 6, the first, second, 
and last of the latter bars only having been shown 
in full, With their corresponding horizontal and 
Vertical roWS of contact strips. The first hori 
ZOntal roW is marked 3 and the first vertical 
OW is marked 4, while the second horizonta 
l'OW is marked 5. The actuating Spring for con 
necting the horizOntal contacts to the vertical 
contacts 3 is shown at and the actuating 
Spring for connecting the horizontal contacts : 
with the vertical contacts i3 is shown at . The 
first Or upper horizontal bar may be actuated 
to rotate a corresponding selecting finger of the 
asSociated Selecting fingers to select the upper 
TOW of horizontal Spirings 3 by the operation of 
tile magnet 2 and to select the Second row of 
horizontal Strips 5 by being actuated by magnet 
22. The vertical operating bars G may he rotat 
ably guided On the fraine inenbers 25 and be 
actuated by magnetS 25 to cause then to establish 
connections as Will be hereinafter described in 
detail. The members 24 are secured to the upper 
and lower horizontal frame menbers 3 and 4 
While the horizontal bars are pivotally supported 
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2 2,118,935 
between frame members and 2. For a complete 
description of further details of this Switch struc 
ture, reference may be had to the above-men 
tioned patent. 

i5 The operation of this switch structure may be 
described in connection with the perspective view 
shown in Fig. 2. For example, if the horizontal 
bar 5 is operated by magnet 2, acting on the ar 
imature 26, the selecting finger 2 will be moved 

l0 upward to engage a projection 30 on the upper 
actuating Spring 6 and rests in a position in 
front of the U-shaped portion 32 and a trough 
shaped portion 33 shown in cross-section in Fig. 4, 
With the finger practically in the center of this 

15 trough. If now the vertical bar 6 is operated by 
a magnet 25 operating on armature 34, the an 
gularly projecting operating member 35 which is 
located in front of the U-Shaped portion 32 of 
the actuated Spring will press the selecting finger 

20 2 against the actuating spring 6. This spring 
in turn is preSSed against the corresponding 
group of horizontal contacts 3 Which now con 
taci, respectively, with the vertical contacts 4. 
The vertical ball now holds this connection while 
the selecting bar 5 is returned to normal. The 
Selecting finger 2 is held between the actuating 
Spring 6 and the member 35 and is prevented 
from slipping away from this position by resting 
in the trough 33 When the horizontal bar is re 

30 turned to normal or during Subsequent move 
ments of this bar. Similarly, if the bar 5 is ro 
tated in the oppoSite direction by having the 
magnet 22 act on the armature 3 the selecting 
finger 29 will be moved downward to engage the 

35 projection 3 of the actuating spring 7 and will 
be placed opposite the corresponding U-shaped 
portion 38 of this Spring and the trough shaped 
portion 39. Then when the vertical bar 6 and 
its member 35 are operated the selecting finger 

40 20 will be pressed against the actuating spring 7 
Which in turn will act on the Second horizontal 
row of contacts 5 to engage respectively with the 
vertical contacts SA, whereupon the horizontal bar 
will return to normal leaving the Selecting finger 

45 engaged in the trough 39 until the bar G is re 
leased When the finger Will be released and the 
Spring and contact.S. 5 restored to normal. 
To fully understand the function of the appli 

cant's invention, it is pointed out that the U 
so shaped portion 32, for example, of Spring 6 is 

extended downwardly beyond the normal width 
of the Spring so that the lower edges of the sides 
of this U-shaped portion form slanting can Sui 
faces as shown clearly at 35 in Figs. 3 and 5. 
Similar slanting cam Surfaces are formed on the 
upper side of the spring SA as Shown at 3. It is 
this shape of the U-shaped portion of the Springs 
that preventS Snagging of the Selecting fingers. 
If it is assumed for a moment that the actuating 

60 Spring 6 is not provided with these slanting cam 
Surfaces 3 and a vertical bar is operated followed 
by the operation of a horizontal bar the selecting 
finger at the C1'OSS-point of these two bars may 
become caught or Snagged on the Under Surface 
of the U-shaped portion of this spring and thus 
remain pressed against this under surface after 
the Vertical bar has been returned to normal. 
The finger Would consequently not advance to the 
position it should occupy Cin the side of the actu 

70 ating spring. Such Snagging will not take place 
With Springs constructed in accordance With the 
present invention. If reference is made particu 
larly to Fig. 5 it will be observed that, with the 
member 35 actuated as shown in full lines in this 

5 figure, the selecting finger 20 will occupy the 

2 5 

position shown in dotted lines at 43 between the 
Springs 6 and fl. Now in case the horizontal 
bar causes the Selecting finger 23 to be moved 
upWard, While the Vertical bar remains actuated, 
it Will COme to rest against the cam Surfaces 40 
for the time being, as shown in full lines at 44. 
The finger Will, however, not be caught or snagged 
in this position. When the Imember 35 later is re 
leased but Will, if the horizontal bar is still op 
erated When this release takes place, slide side 
Ways on the cam surfaces 60 in the direction of the 
airl'OWS and advance to its proper position against 
the projection 30 as shown at 45 in dotted lines. 
The finger Will now remain in this position as long 
as the horizontal bal' is operated in readiness 
for Selection by the vertical bar in case it is later 
Operated. It is evident that as the selecting 
Spring is provided with Similar slanting cam 
Surfaces & extending upward from the J-shaped 
portion 38 as shown in Fig. 5, the selecting finger 
29 if noved downwardly by the horizontal bar, 
Will rest temporarily on these cam surfaces 4 , 
but as Soon as the Vertical bar is released, the 
finger Will slide downwardly thereon towards the 
right until it occupies its proper position against 
the projection 3. Thus under no circumstances 
Can the Selecting finger be snagged on the asso 
ciated actuating Springs. 
What is claimed is: 
1. The combination in a switch of intersecting 

l'OWS Of Separately operable contact sets, contact 
Operating Springs individual respectively to said 
COI) tact, SetS, Selecting bars having salecting fin 
gers thereon individual to the seve; all contact, sets 
and projecting into proximity with the corre 
Sponding Operating Springs, misans for actuating 
Cine of Said Selecting bars to move a finger into 
Operative position with respect to the associated 
Operating Spring, holding bars, Ireans for actu 
atting one of said holding bai's to engage arid move 
the positioned Selecting finger and the associated 
Operating Spring to close the aSSociated contact 
Set, and a canti-shaped projection on each of Said 
Operating Springs for guiding the corresponding 
finger into its correct operative positioi with re 
Spect to such Operating Spring. 

2. The combination in a switch of intersecting 
l'OWS Of Separately Operable contact Sets, contact 
Operating Spirings individual respectively to said 
Contact sets, Selecting bars having selecting fin 
gers thereon individual to the several contact, sets 
2nd projecting into proXimity with the corre 
Sponding Operating Spi'ings, means for actuating 
One of Said Selecting bars to move a finger into 
Operative position. With respect to the associated 
Operating Spring, holding ba's, means for actu 
atting one of Said holding bars to engage and move 
the positioned Selecting fingei and tile associated 
Operating Spring to close the associated contact, 
Set, and a cam-shaped projection on each operat 
ing Spring engaged by the Coiresponding finger 
When the Selecting bar is operated Subsequent to 
the operation of the corresponding holding bel' 
and Which Serves to guide the finger into its 
correct position with respect to the operating 
Spring when the holding bar is subsequently 
released. 

3. The Combination in a Switch of inter'sacting 
roWS of Separately operable contact sets, a con 
tact Operating Spring individual to one of said 
Contact Sets, Selecting bars having selecting fin 
gers thereon, one of said fingers being individual 
to Said contact Spring and the associated contact 
Set, a stop projection on Said operating spring for 
limiting the movement of the corresponding fin 
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ger and determining the operative position of 
Said finger with respect to said operating spring, 
means for actuating the selecting bar to move 
Said finger against said stop projection, a holding 
bar, means for operating said holding bar to en 
gage and move the positioned finger and the as 
SOciated Operating Spring to close the correspond 
ing contact Set, and a second projection on said 
Operating Spring shaped to guide the finger into 
its operative position against said stop projection. 

4. The combination in a switch of intersecting 
rOWS of Separately operable contact sets, a con 
tact operating Spring individual to one of said 
contact sets, selecting bars having selecting fin 
gers thereon, one of said fingers being individual 
to said contact spring and the associated contact 

3 
Set, a stop projection on said operating spring 
for limiting the movement of the corresponding 
finger and determining the operative position of 
Said finger With respect to said operating spring, 
means for actuating the Selecting bar to move 
Said finger against said stop projection, a hold 
ing bar, means for actuating said holding bar 
either before or after the actuation of the select 
ing bar, and a cam portion on said operating 
Spring for receiving the finger When the same 
is Operated Subsequent to the operation of said 
holding bar and for guiding the operated finger 
into its operative position against said stop pro 
jection when the holding bar is released subse 
quent to the operation of Said finger. 

ARTHUR. C. MAGRATH. 
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