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Paul Weldner Sheataley, Mountain|Lakes, N. J.,
assignor to American Telephone and Tele-
graph Company, a corperation of New York

Application November 8, 1935, Serial No. 48,905
'8 Claims.  (CL 179—27.54)

Thjs {nvention relates to swltchlnz devices and
particularly to selective switches for use in a.u-
tonm.tlc telephone systems..

'l'he objects of the invention are to enlarge the

of automatic switches for making selec- .

tive connections without increasing their size or
complicating the appara involved; to improve
their releasing operation; to reduce the current
consumption required for the operation of such
switches, and to. otherwise e!rect 1mprovements
therein.

Switches of the cross-bar type have been de-
vised heretofore in which a set of cross-point
contacts, once operated by the conjoint action
of the two associated operating magnets, are
held in operated condition independently .of
either magnet, thus permitting the deenergiza-
tion of the operating magnets while the connec-

tion is héld. When the connection is no longer

required the cross-point contacts are released by
reoperating one .of the magnets that originally

caused the closure of these contacts. A switch-

of this kind is shown in the patent to Clark
1,572,380 of February 9, 1926. In this patent
the contacts at a cross-point are operated by
the rotation of the horizontal bar, which is
latched in its rotated position to hold the con-

tacts closed and to permit the magnet to be de- -

energized. To release the bar and thus open
the contacts, the magnet is again energlzed to
trip the latch mechanism.

It has also been proposed to hold the contacts
at a cross-point. opetated independently of
either of the coordinate bars or their operating
magnets. A switch of this character is shown in
the patent to J. G. Perguson, No. 2,055,656, grant-
ed Sept. 29, 1936. Here the contacts, once op-
erated, are held by an auxiliary ‘magnet indi-
vidual to the contact set, and the operating bars
are both released for further operation to ' eon-
, trol other contact sets. :

According to a feature of the present inven-
tion the contacts of a cross-point are closed by
the conjoint operation of two bars, which act on
a flexible selecting finger, and the contacts are
maintained in- their closed condition by a me-
chanical holding device that holds the finger in
its adjusted position. Thus, the bars and their
magnets may be released and reoperated to
close other cross-point contacts without disturb-
ing the set already closed. When it is desired
to release a contact set, the selecting bar, which
was previously operated in a particular direction

" 'to cause the closure of said contact set, is now

60

operated in a different direction to disengage the

selecting finger from the holding device and per-

"+ mit the restoration of the associated contact set.
"In this way the selecting bar may be reoperated
. in its contact-closing direction to set up several

"successive connections without relessing the pre- 5
viously closed contact sets.

Another feature of the invention is a switch
in which the operating bar is movable in either
of two directions to cause the selection and op-
eration of efther one of two contact sets and in 3¢
which the same bar is movable in either of said
‘directions to cause the release of said contact
sets. In this case the bar, having been moved
in either direction to cause the selection and
closure of the corresponding set of contacts, is 15
later moved in the other direction to cause the
release of that contact set. '

These and other features of the invention will
be more fully set forth in the following detailed
description and also in the appended claims, 20
"~ ‘The invention is illustrated in the accompany-
ing drawings in which:

Figure 1 shows a front view of a cross-bar
switch embodying the features of the invention;

. Fig. 2 is a fragmentary perspective of the gg
cross-bar switch showing a holding device, por-
tions of a horizontal bar and a vertical bar, their
operating magnets, and -a contact set controlled
by said bars;

Fig. 3 is a top plan view of the structure shown gg
in Pig. 2;

Fig. 4 is' o view slmllar to Fig. 3, except that
the contacts are in operated condition;

PFigs. 5, 6, 7, and 8 are views taken along line
5—8 of Fig. 3 showing the mechanism in the g5
various stages of operation;

Fig. 9 is a fragmentary perspective of the
cross-bar switch showing an alternative con-
struction of the holding devices;

Figs. 10, 11, and 12 are enlarged details of the 49
alternative construction and show different posi- -
tions of the contact-operating mechanism;

Fig. 13 is an enlarged view of the holding
mechanism shown in Pigs. 2 to 10, inclusive. ‘

For a more complete description of a switch of 45
the kind to which this invention is particularly
applicable reference is made to the patent appli-
cation of J. N. Reynolds, Serial No. 702,453, flled
December 15, 1933, granted as Patent 2,021,329,
Nov, 19, 1935. The invention is not limited to the 50
specific construction shown in’said patent nor
to the specific embodiments herein described
and shown but may be applied generally to
switching devices in which contact sets are se-
lectively operated and held. 88
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- Referring now to the drawings and primarily
to Fig. 1, the structure comprises a frame in-
cluding a U-shaped upper horizontal frame mem-
ber 10 and a U-shaped lower horizontal frame
member ([ and vertical side frame members 12
and 13, sald side members being of L-shaped
cross-section with thelr upper and lower ends
welded to the horizontal frame members I8 and
1, respectively. The sides of the horizontal
frame members {80 and (I, and the one
side of the L-shaped vertical frame members
{2 and 13 are turned inward towards the
center of the switch structure. Between the hori-
zontal frame members 10 and |f are mounted
8 number of vertical assembly units {§. Each of
these units comprises a vertical plate 17 secured
to the rear sides 18 and 19 of the upper and the
lower horizontal frame members 10 and f{ by
means of lugs 21 and 22 engaging slots 28 and 24,
respectively, in the rear sides 18 and 19. The
plate 17 is securely fastened in the front to the
front sides 29 and 30 of the horizontal frame
members {0 and (1 by means of screws 27 and 28
inserted through the bent lugs 25 and 26, re-
spectively, forming part of said plate 1.

On the rear portion of each of the plates 17
is suitably mounteq a series of ten sets of contact
strips 31. These contact strips 3! are suitably
spaced and insulated from one another.
front portion of each plate I7 is secured a group
of contact strips 41 separated by intermediate in-
sulation washers 42 and metal spacing bushings
43. An outer insulation washer and metal spac-
ing washer are provided in the pile, and all these
parts are connected together and secured to the
plate IT by means of a bolt 4T screwed into the
plate 1T and & nut screwed on the bolt 41. Three
of these bolts 47 and associated spacing and in-
sulation parts are provided for each pile of strips
41 as shown in Fig. 1. The horizontal strips 31
extend between the adjacent vertical strips &1
and are arranged to make connections between
corresponding vertical and horizontal strips when
the horizontal strips are operated. The horizon-
tal strips 31 are spaced apart by means of studs
83 (Fig. 3). Each of these studs 53 is secured
to one horizontal strip and spaces the strips on
either side thereof. Each of these studs 53 has

" a turned-down portion 54 which projects through
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a hole in the strip 31 and the stud 53 is suitably
attached to the strip 31. The inside strip of the
group 31 is provided with a special stud 58 which
is similar to the stud 58 except that its enlarged
portion 59 engages an additional strip member
60 secured to the plate IT in the same pile as
strips 31. A bent-in U-shaped portion 61 of
strip 68 is engaged by this portion §9. The pur-
pose of this strip 60 and its U-shaped portion
61 will become apparent hereinafter in connec-
tion with the description of the operation of the
switch.

On each plate 1T and secured in a suitable
manner to said plate there is mounted near the
bottom an operating magnet 14. On the plate 11
is also mounted the corresponding vertical bar

19 having an L-shaped cross-section and a pro-

Jecting armature 80 positioned to be attracted
by the core of magnet 14 to rotate the bar 19.
The vertical bar 19 is mounted to rock with the
edge of plate 17 as a fulcrum. The vertical bar
18 is held in place on the vertical unit 1§ by
suitable means, such as spring 158, shown in Figs.
2,3 and 4. Also a spring member 88 is secured on
the back of plate I{T to engage one side of the
L-shaped vertical bar 19 at its lower end and to
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hold it in the normal or non-operated position.
The side of the vertical bar 18 projecting inward-
ly in a more or less parallel position in relation
to the plate 17 is provided with prongs or pro-
jections 81 which are connected to a vertical
member 89. This member 89 is secured at & right
angle to the projections 87 and is provided with
slots 80 for the operation of the switch as will
presently be described. This construction is par-
ticularly shown in Figs. 2, 3, and 9. In front of
and to the left of plate 17 is mounted a holding
device 1§ which is suitably mounted at the top
and the bottom by the screws 21 and 28. This
holding device 1§ has a projection 18 extending
from its right side for each set of contact springs.

The horizontal bars 92 are mounted in front of
the vertical units i6 on brackets 83 which are
suitably secured to the vertical L-shaped side
members 12 and (3 of the frame. Bearing screws
84 secured in the brackets 93 extend into bearing

“sleeves 86 secured to the ends of the selecting bars

82 for the rotation of the bars 92. The upper
horizontal bar 82, referring to Fig. 1, has its arma-
ture 87 secured at its left-hand end while the re-
maining bars 92 have their armature secured at
alternate opposite ends, that is, the second bar
from the top has its armature on the right-hand
end and the third bar has its armature on the
left-hand end, etc. This armature 97 extends
upwardly and downwardly from the bar 82 in
front of the cores of upper and lower magnets
88 and 99 to cause the selecting bar 82 to be ro-
tated in one direction by the magnet 98 and in the
other direction by the magnet 99. Each selecting
bar 82 is therefore controlled by the magnets 98
and 99. These magnets 38 and 89 are mounted
in pairs on the inwardly projecting side of the
L-shaped vertical frame members 2 and (3 in a
suitable manner. Each armature 97 has a pro-
jection or member 103 bent at practically right
angles to the armature proper and extending
toward the rear of the structure outside of the re-
spective frame members 12 and 13. An illustra-
tion of the projection is shown in Figs. 2 and 3.
The horizontal bars 82 carry a plurality of flexible
operating fingers (18, one for each set of cross-
point contacts.

Referring now to the operation of the switch,
to establish a connection between the individual
vertical strips 41 in a vertical row and the cor-
responding set of horizontal contact strips 31 in
the switch shown In Pigs. 1 to 8, inclusive, re-
quires the operation of a corresponding horizon-
tal bar 92 in a counter-clockwise direction
(viewed from the right) and the operation of a
corresponding vertical bar 19. The operation of
the switch is best described in connection with
Fig. 2 which shows a portion of a horizontal bar
92, a portion of a vertical bar 19, a portion of the
holding device 18§ and portions of a correspond-
ing set of contact strips in the two adjacent rows
controlled by the horizontal bar 82. A connec-
tion, for example, with the set of horizontal strips
31 and the vertical strips 41 may be established by
first operating the horizontal bar 82 in the coun-
ter-clockwise direction by the energizing of mag-
net 99. The selecting finger 11§ on bar 92 is
moved from the normal position shown in Pig. §
to a position in front of the spring 68 of the set
of horizontal contact strips and across the U-
shaped portion 81 of spring 88 as shown in Fig. 6.
As the flexible finger 118 moves to the position
shown in Pig. 6, it engages the cam surface 15§
(Fig. 13) of the stationary holding arm 76. The
arm 16 is 50 positioned that the finger 118 engages
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sald arm slightly before the bar 92 reaches its
fully operated position. This relation causes the
finger 15 to flex slightly. Next the vertical bar
18 is rotated by the energization of the associated
vertical magnet T74. The rotation of the bar 19
causes the member 89 to press the free end of the
selecting finger 115 against the contact operating
spring 60 and to move both finger and spring 60
to the left as viewed in Pigs. 5, 6, 7, and 8. As
the finger 116 is flexed to the left it rides along
the cam surface 151 of the holding arm 76, and
the associated set of contacts are closed by the
movement of the spring 60 under the force exert-
ed by the finger 115. When the vertical bar 18
reaches its fully operated position the member
89 has moved through a distance just sufficient to
cause the finger 115 to pass the apex of the cam
surface 151 on the holding arm 16. The tension
stored in the finger 116 by the rotary bar 2,
which is still operated, now causes the finger to
slide along the cam surface 152 and into the hold-
ing recess 11 of the arm 76. The relative posi-
tions of the different parts at this stage of the
operation are seen in Fig. 7. The vertical mag-
net 14 is released first and is followed by the re-
lease of the selecting magnet 99. The fiexible se-
lecting finger |15 remains in the position shown
in Fig. 8 and thereby keeps the associated cross-
point operated. Bar 92 returns to its normal po-
sition, and both vertical and horizontal bars may
now be used to initiate connections at other cross-
points. A reoperation of vertical bar 79 for set-
ting some other cross-point contacts does not dis-
turb the contacts already closed because the fin-
ger 115 holding these closed contacts is beyond
the reach of the member 89 of the reoperated ver-
tical bar 719. In moving into the recess 71, finger
{15 slides along cam surface 152 to a point where
it is not touched by member 88,

When it is desired to release a contact set,
the horizontal bar 92, which was previously oper-
ated in a counter-clockwise direction to cause the
closure of said contact set, is now operated in a

clockwise direction by magnet 98 to disengage the -

selecting finger 1i5 from the projection T6 of
holding device 75 and permit the restoration
of the associated contact set.

With the structure described the selecting bar
22 may be reoperated in its contact closing direc-
tion to set up several successive connections on
adjacent cross-points without releasing the pre-
viously closed contact sets. The finger {16 is
tensioned to bear against the edge of member 89
in the slot 90 and the slot 90 is of such width that

2 it will confine the upward and downward move-

ments of the finger 115 to the proper upper and
lower position in front of the springs 60 of the
corresponding groups of contact strips.
Referring to Figs. 9 to 12, there is here shown
a variation in the type of holding bar. - The hold-

ing device 15 shown in these figures is similar to

the holding device 75 described previously herein
on Figs. 2 to 8, inclusive, except that the holding
device 15 has an additional projection 18 for
holding the finger 115. The addition of this pro-
jection 18 permits holding a cross-point operated
when the horizontal bar 92 is operated in either
the clockwise or the counter-clockwise direction.
The double sets of contacts at each cross-point
controlled by a single operating finger 115 are
shown in detail in Figs. 10 to 12. Thus the ca-
pacity of the switch may be increased. ‘
When the horizontal bar 92 is operated in the
clockwise direction by the energization of mag-

net 88, the selecting finger |18 moves to the upper
position as shown in Fig. 11.- When the horizon-
tal bar 82 is operated in a counter-clockwise di-
rection by the energization of magnet 99, the se-
lecting finger 115 moves to the lower position.
When the vertical bar 79 is operated by the ener-
gization of the corresponding magnet 14, the se-
lecting finger {i5 on horizontal bar 82 is moved
so as to engage the projection 768 or the projec-
tion 18 on the holding device 15, depending on
whether the magnet 99 or 98 is energized. The
particular cross-point having been operated re-
mains in this position, being held there by the
assoclated selecting fAinger | 18, which is latched in
the recess 11 of the corresponding projection.
Operating the horizontal bar 92 in a direction op-
posite to that in which it was previously operated
releases the cross-point as described heretofore.

What is claimed is:

1. The combination in a switching mechanism
of a set of circuit making contacts, operating
bars, means responsive to the conjoint action of
two of sald bars for operating said contact set,
holding means for maintaining said contact set
in operated condition following the release of said
bars, and means for operating one of said bars to
effect the release of said contact set.

2. The combination in a switching mechanism
of a set of circuit making contacts, operating
bars, means responsive to the operation of said
bars for operating said contact set, locking means
for holding the contacts of said set in their
operated condition following the release of sald
bars, and means for reoperating one of said bars
to disable said locking means and effect the
restoration of said contacts.

3. The combination in a switch of a set of
circuit making contacts, operating bars, a flexible
element responsive to the operation of said bars
for closing the contacts of said set, holding means
for holding said flexible element in its actuated
position to maintain said contacts closed aiter
said bars have been restored to normal, and means
for operating one of said bars to effect the release
of said flexible element and the restoration of
sald contact set.

4. In an automatic switch, a set of circuit con-
tacts, a first bar, a second bar, means for operat-
ing said bars, a flexible selecting element on said
first bar responsive to the action of both said bars
to close said contacts, holding means for main-
taining said contacts closed following the release
of said bars, and means to reoperate said first
bar to cause the restoration of said contacts.

5. The combination in a switch of & set of
contacts, a first bar having a flexible element
thereon for causing the closure of said contacts,
means for operating said bar in one direction, a
second bar and means for operating it to move
said flexible element, means to hold said contacts
closed following the release of said bars, and
means for operating said first bar in a second
direction to cause the release of said contacts.

6. The combination in an automatic switch of
a plurality of circuit making contacts, a first op-
erating bar having a flexible element thereon for
causing the closure of one of said sets of contacts,
means for rotating said bar in one direction to
position said flexible element, a second bar and
means for operating it to further position said
flexible element, a locking member for locking
said flexible element in its adjusted position to
hold said operated contacts in their closed con-
dition following the restoration of said first and
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4

second operating bars, and means for rotating
said first bar in the other direction to disengage

.sald flexible element from said holding means to

permit the restoration of said operated set of
contacts. -

7. The combination in a selective switch of a
first set of contacts, a second set of contacts, an
operating bar for causing the operation of either
set of contacts, means to hold the contacts of
either set in their operated condition while said
bar is in its norma] position, means to operate
sald bar in one direction to cause the operation of
said first set of contacts and the release of said
second set of contacts, and means to operate said

15 bar in the other direction to cause the operation

i O 5.
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of sald second set of contacts and the release
of said first set of contacts.

8. The combination in an automatic switch of
a first set of contacts, a second set of contacts, an
operating bar for causing the operation of the
contacts of either set, means to hold either set
of contacts in operated condition independently
of the position of said bar, means to operate said
bar in one direction either to cause the operation
of said first set of contacts or the release of said
second set of contacts, and means to operate said
bar in another direction either to cause the op-
eration of sald second set of contacts or the re-
lease of said first set of contacts.

’ PAUL WEIDNER SHEATSLEY.
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