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This invention relates to selective switching The invention is, of course, not limited to the

mechanism and particularly to switches of the specific arrangement and structure disclosed but

two-motion step-by-step type common in auto- is in general applicable to any selective switch to
matic telephone systems. effect a desired digit absorbing operation.

5 Itis the object of the invention to increase the The drawing shows schematically & two-motion &
adaptability and efficiency of two-motion switches square-type selective switch comprising an im-
known as the square type, that is switches in pulse receiving relay A, & vertical stepping mag-=:
which the brushes in their selecting and resetting net - VM, -a rotary stepping magnet RM, the

movements describe a closed rectangle: prushes RW, TW and vw, and the associated
10 In two-motion selector switches of the type in control relays and circuit connections.
which the brushes retrace their selective-move- In ‘the drawing, capital letters are used as the

ment- to reach normal position, it is usual to reference characters for the relays and magnets

absorb a directive set of operating impulses by and corresponding lower case letters with nu-

releasing the shaft and return of the brushes to merical subscripts are used as the reference char-

156 normal position immediately after the directive acters for the contact springs. Relay J and the 15
movement which is to e absorbed and hefore associated broken line connections may or may
another train of directive impulses is received. not be provided depending upon the desired opera-
In case certain but not all directive digits are to tion of the switch. When relay J is not provided

‘e absorbed, the release of the brushes is effected the contact spring b2 is connected to ground and

20 by the closure of shaft-operated springs in Te- contact #1 is connected to contact ¢b as shown by 20
sponse to these certain digits or by means of an the solid line connections. Bub when relay J is
additional brush and associated contacts. These provided contact spring b2 is connected to the
known methods of digit-absorption and discrimi- front contact of spring c4 instead. of being con-
nation cannot effectively be applied to the square nected directly to ground, and contact spring ¢l

ay type of selector switch in which the release time is connected directly to ground. 25
may exceed the interval petween succeeding trains The operation of the selector switch shown in
of directive impulses. ‘ the drawing will first be described assuming that

According to this invention the absorption of relay J is not provided. Upon seizure of the selec-
a directive train of impulses is effected in - a tor switch and closure of the control circuit over

50 two-motion switch by the storing of & part of the  the conductors of line L, relay A operates, closing 30
impulses of & digit train on relays, the remaining at contact a2 @ circuit for operating the release
impulses in the train peing effective: to advance relay B.  Relay & thereafter responds to the digit
the brushes of the selector. In the case of im-. impulses transmitted over line L. Relay B, being
puise trains comprising less than a predetermined slow in releasing, remains operated during the

5 number of impulses, the absorption i offected ~response of relay A to the impulses. The release 35
without moving the prushes from normal, some of relay A, in response to the first impulse, closes
of the impulses of the next train of impulses being a circuit through the back contact of spring ai
absorbed and the succeeding impulses being effec- and contact bl for operating relay C: and relay C,
tive to advance the brushes in a selective move- being slow in releasing, remains operated until all

.. ment. Following a primary gelective movement, of the impulses in the train have been received. 40
the switch may be advanced either by 2 selective 'The reoperation of relay A, at the end of the first
secondary movement in response to another train impulse, closes a cireuit through the front contact
of impulses or by an automatic secondary- move- of spring af and contacts ¢l and el for energiz-
ment to hunt for an idle set of terminals. . ing the left winding of -relay D. The release of

s B feature of the invention is the absorption of relay A in response to the second impulse of the 45
the initial impulses of & second digit -to extend train closes a -circuit through the back contact
the interval between digits artificially while the ~ of spring al; contacts bt and di, and the right
brushes are peing returned to ‘normal, only the = winding of relay D for holding relay D operated;
succeeding impulses  of the second digit peing and closes: 2 circuit through the back contact

50 effective to selectively position the brushes of the of spring al, contact bl, the back contact of spring 50
switch. ‘ g2, front contact of spring d2, back contact of
Further explanation of the invention will be ~ spring 72, and the upper winding of relay E for
made by describing one embodiment of the in- operating relay E. Relay £ opeuns at contact el
vention -which is shown schematically in the the circuit through the left winding of relay D

55 drawing which forms 2 part of this specification. . S0 that, upon the opening of the circuit through 55
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‘ing and contacts 73 and b3,

2

the right winding of relay D when relay A reoper-
ates at the end of the second impulse, relay D
releases. Relay E is helg Operated by i

tacts of springs g2 and az,
off-normal spring nf, contact ed and the upper
winding of relay ¥ for operating relay F. Relay
F closes g locking cireuit through its lower wind-
The reoperation

6f relay A at the end of the third j

contact n2 of the oif-normal springs of the switch,
operating relay G. Relay G
closes at contact g4 g circuit for operating relay
H; and relay H locks through contacts 22 ang b4,
With. relay G Operated, the second train of im-
bulses incoming over i i

operation of the rotary-stepping
advance of the brushes to g corresponding set of

RM is traceq
through con-
and d2, and
of off-norma] spring nf.

The circuit for operating magnet
from the back contact of spring af,
tact bi, back contacts of springs g2
the front contact

tact of Spring af, contact bl, back contact of
spring ¢2, front contact of springs d2 and f2 and
winding of the Vertical-stepping magnet VM, the
operation of magnet VM in Tesponse to each of
these impulses being effective to raise the brushes
of the switch one step for each impulse, Relay D
remains Operated, during the response of relay A
and magnet VM, since itg lef} winding is ener-
gized each time the front contact of spring ai
closes and itg right winding is energized each
time the back contact of spring af closes, When

relay A remains energized after receiving the

2,170,885

last impulse of the digit, relay C releases thereby
causing the release of relay D. Relay G does not
operate since contact n2 of the o: -normal springs
i the switch moves

are stepped up to level 2,8,4,5 60r 1. 17 the
brushes are stepped up to any one of levels {, g, 3,

tive to operate the rotary-stepping magnet RM
and thereby rotate the brushes of the switch into
engagement with the terminalg in the selected
level and to select the set of terminals corre-

Relay O closes g
circuit for operating the rotary-stepping magnet

is traced through the front contact of off-normal
spring nl - contact oi, the interrupter contacts of

TW so that, as soon ag the wiper TW encounters
an idle set of terminals, relay T operates. At
contact ¢1, relay T opens the circuit for operating
magnet RM so as to stop the brushes of the switch
on the first idle set, of terminals in the level.

If now it is desired that the switch be ar-

Tanged to return to normal if a particular digit

such as 8 is dialed, relay J ig provided, its wing-
ing being tonnected to termina] 5 of the vertical
In this case contact spring b2 is coin-

is connected directly to ground.
Other added contacts and wiring are indicated
by the broken lines. If the first digit is 2 or 3,

ment of the switch results. As soon as a train
of more than three impulses is received by relay
A, the vertica] magnet VM is operated by the

raised to level 5 in response

impulses, relay J operates when relay ¢ releases,
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the circuit for operating relay J being traced
through brushes vw and . fifth off-normal ver-
tical back contacts, contact ¢3 and contact 3.
Relay J locks through contacts i and b3. Ro-
tary magnet RM is now automatically operated
in @ circuit through the front contact of off-
normal spring ni, contact 72, interrupter con-
tacts of magnet RM, and through contacts i
and. ti to ground. The brushes are advanced
by magnet RM to the. eleventhn rotary position
of level 2 and then drop to the normal level.
When the shaft reaches normal, the circuit for
operating magnet RM is opened atb the ofI-
normal spring 7f; and the closure of off-normal
contact n3 completes a circuit, which includes
contact 73, for operating relay . Relay H locks
through- contacts A2 and bd. The next train of
impulses congsisting of more fhan three impulses
is effective. to select ong of the vertical levels |
to 1, inclusive, a8 hereinbefore described. The
first three impulses of the digit are absorbed sO
that there is ample time for the switch to be re-
turned to normal pefore the fourth impulse is re-
ceived and the switch begins its vertical move-
ment. And the next succeeding train of im-~
pulses received by relay A effects the operabion
of rotary-stepping magnet RM and advance of
the brushes to a desired set of terminals in the
selected level.

1f, instead of absorbing the digit 8, it is de-
sired that there be poth selective and hunting
movements on level B, relay J s provided but
contact spring £ is not connected. to ground.
Tn this case brush RW is used to effect the ad-
vance of the pbrushes over any selected group of
terminals in level B until an idle set of terminals
is: engaged or the last set of terminals in the
group is reached. When relay J operates, mag-
net RM is connected  through contacts ni, 72,
interrupter contacts of magnet RM, contacts hi,
t1 and c5.to brush RW; but, the normal terminal
peing free of ground potential, magnet RM is not
operated until relay A responds to the next set
of digit impulses. The operation of magnet RM
in response 10 these impulses advances the
brushes to the first terminal of the desired group
in' level B; whereupon, when relay C releases,
magnet RM is operated through brush RW and
the grounded terminals of the group. Relay J
Leing operated the test circuit through relay T
and brush TW Is closed. at- contact j4 so that
relay T operates as SOOIL &8 an idle set of ter-
rinals is reached. 1f the brushes are advanced
to the last set of terminals in the selected group,
magnet RIL cannot again reoperate since brush
RW finds no ground potential on the last ter-
minal of a group.

Other variations and modifications of the
switch may be made without departing irom
the spirit of the invention.

What is claimed is:

1. In an automatic telephone system, & selector
switch comprising a set of brushes, a bank of
terminals, and & stepping magnet for advancing
the brushes, an impulse relay associated with
gaid switch for receiving directive impulses from
subscribers’ impulse senders, circuit means con-
trolled by said relay in response to a train of
more than a certain number of impulses from a
subscriber’s impulse sender for absorbing said
certain number of the impulses without move-
ment of the brushes and for operating said mag-
net in response to the succeeding impulses of the
train to effect a desired selective movement of
the brushes.

3

9. In & combination according to claim 1, cir~
cuit means rendered effective  after receipt of a
first train of impulses by gaid impulse relay for
preventing the absorption of any impulse of the
next train received by said impulse relay.

3. Tn combination, 2 gelector switch ‘compris-
ing a vertical-stepping magnet, a rotary-step-
ping magnet, a set of brushes and. an associated
pank of terminals, an impulse relay responsive
to directive impulses, circult: means controlled
by said impulse relay for absorbing one or more
impulses of a train received by said impulse re-~
1ay without movement of the switch out of nor-
mal position and effective in response to suc-
ceeding impulses in the same train for causing
the operation of said vertical-stepping magnet
to select a desired jevel of the terminal bank, and
circuit Imeans including  said rotary-stepping
magnet effective in response to.the next succeed-
ing train of impulses received by said impulse
relay to select a desired set of terminals in the
selected level.

4. Tn combination, a selector switch compris-
ing a stepping magnet, a set of brushes and an
associated bank of terminals, an impulse relay
responsive to directive impulses, circuit means
controlled by said impulse relay for absorbing a
first train of 1 pulses of not more than a pre-
determined. number: of like directive impulses
without movement of the pbrushes of the switeh
and.for absorbing said predetermined number of
impulses of & tyain consisting of more than said
predetermined number of like directive impulses
and for causing the operation of said vertical-
stepping magnet in response to the succeeding im-
pulses in the train, and circuit means effective
if no movement of the switch results from the
first train of impulses received by said impulse
relay for causing the operation of said vertical-
stepping magnet in response to the next succeed-
ing train. of impulses received by said impulse
relay.

5. In combination, a selector switch comprising
5 vertical-stepping magnet, a votary-stepping
magnet, a set of brushes and an associated bank
of terminals, an impulse relay responsive to di-
rective impulses, circuit means controlled by said
impulse relay for absorbing a first train of im-
pulses: of not more than a predetermined num-
per of impulses without movement of the brushes
of. the switch and for' absorbing said predeter-
mined number of impulses of a train consisting
of more than said predetermined number of im-

pulses and for causing the operation of said ver-

tical-stepping magnet in . response to the suc- »

ceeding: impulses in the train, circuit means ef-
fective if no movement of the switeh results from
the first train of impulses received by said im-
pulse relay for causing the operation of said ver-
tical-stepping magnet in response to the second
succeeding train of impulses received by said im-
pulse relay, and ecircuit means effective in re-
sponse to the first train of impulses received by
said impulse relay following & vertical movement
of the brushes for causing the operation of said
rotary-stepping magnet.

6. Ina combination according to claim 5, cir-
cuit means effective if the level selected by the
vertical movement of the switch is a particular
level for rendering the rotary-stepping magnet
automatically operative to advance the pbrushes to
hunt for an idle set of terminals in the selected
level.

7. In a combination according to-claim 5, cir-
cuit means effective following a directive rotary
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movement of the brushes for automatically oper-~
ating saiq rotary-stepping Mmagnet to advance
the brushes to hunt for an idle set of terminals
in the selected group of terminals.

8. In combination, g selector switch comprising
a Vertical-stepping magnet, g rotary-stepping
magnet, a set of brushes and g bank of terminals,
an impulse relay responsive to directive impulses,
circuit meang including said Vertlcal-stepping

lay, circuit means including said rotary-stepping
magnet for thereupon advancing the brushes auy-
tomatically beyond

selected level to cause the return of the brushes to
normal position, and circuit means for absorb-
ing g bredetermined number of the impulses of
the next train received by said impulse relay and
for causing the operation of said vertical-step-

9. In Combination, g selector switch compris-
ing g vertical—stepping magnet, g rotary-stepping
Mmagnet, g set of brushes and g, bank of terminals,
an impulse relay responsive to directive impulses,
circuit meang for absorbing a bPredetermined
number of impulses of g train received by said

Is initiated to allow time for the brushes to reach
normal position before the vertical-stepping mag-
net is again operated.

10. In a selector switch having g primary mag-

the last set of terminals in the -

2,170,885

net for advancing the brushes in g primary move-
ment and a secondary magnet for advancing the
brushes in g Secondary movement, an impulse re-

certain number,

11, In 5 selector switch according to clagim 10,

reuit means for breventing a second advance
and return of saiq brushes to nhormal in response
to a primary movement of the brushes.

12. In a selector switch comprising a vertica]-
stepping magnet, g rotary—stepping magnet, a set
of brushes and g bank of terminals, an impulse
relay responsive to directive impulses,
means for absorbing trains of impulses
more than a certain number of impuises
absorbing saiq certain number of impulses of 3
train consisting of more than said certain num-
ber, circuit means i

ESMOND PHILIP GOODWIN WRIGHT.
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