June 22, 1954 . MOLNAR 2,682,019
FAST STOPPING CIRCUIT FOR HIGH-SPEED SWITCHES

Filed Aug. 19, 1952

15
21 10 oo°°°°°
.||...| Ii-——%;’
§ 2
2
%
°°ooo
4 5
: WIPER
n——-—-»— . OPERATING
: MAGNET
18 23 ﬁ
8~_€§
= 251 |
'
24
o
ny\
e -
.|’-o-—'h2 e
N —¥7

INVENTOR,
IMRE  MOLNAR

B %/‘m

ATTY.




- switch magnet.

. not ‘cause operation of the
- filled “thyratron- tube -operates to shunt the ro-

Patented June 22, 1954

.

2,682,019

UNITED STATES PATENT OFFICE

FAST STOPPING CIRCUIT FOR HIGH-SPEED
SWITCHES ' e

Imre Molnar, Chicago, L., assignor to Automatic
\Inc., Chicago, ‘_Ill.,, a cor-

Electric Lahoratories,
poration of Delaware

Application August 19, 1952, Serial No. 305,214

1

This invention relates in general to an im-
broved circuit for electronically controlling - a
high speedstepping switch of the type generally
used in telephone systems.

One of the objects of this invention is to pro- -

vide 'a novel control circuit for such a stepping
switch which will be simple and inexpensive to
manufacture.

Another object of this invention is to simplify
and reduce the equipment generally needed in
switch control circuits to thereby eliminate much
of the meed for supervision and adjustments
while in service. :

Another object of this invention is to provide
& control circuit for a rotary switch which will
use -a minimum of power.

One of the features of this invention is a eir-
cuit extremely sensitive to potential encountered
by a rotary switch.

Another of the features of this ‘invention is

~the circuit designed to provide reliable fast stop-

ping for high speed rotary switches. The par-
ticular embodiment of the Invention disclosed
in this application shows.a rotary switch used

in searching for an idle bank contact in a tele- !

phone system. - The circuits for initiating op--

- eration of the rotary switch being old and well

known need not be discussed herein. -

The stepping -operation of the switch is per-
formed in any well known manner by the rotary
"The rotary switch magnet is
arranged in series with a low impedance wind-
ing of a double wound relay which winding .does
relay until the gas

tary switch magnef. The tube- operates when
the switch wiper encounters ground potential

. to thereby reduce the hegative bias of the grid
- of the tube. This in turn allows the low imped-

ance winding of the relay to operate the relay to

~thus close a circuit for its other winding. This

latter -winding then operates the relay to open

. the stepping circuit of the rotary switch magnet,

the grid circuit to -the switch - wiper and the

.plate: circuit of the tube to thus halt the further
. operation of the tube, -rotary switch magnet and
- ‘wiper. . Although the preferred embodiment of

the invention is herein disclosed -and discussed

" it.18 'to be understood that this invention is not
~limited to this embodiment but may -easily be,
- adapted to other uses either in its present form
Tor by -slight alterations.

- The single figure of the drawing shows a pre-
ferred form of the applicant’s invention.
‘While .I: have chosen to illustrate my inven-
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tion in connection with a rotary stepping switeh
which may he of .the type shown in Patent I¥o.
2,622,715, issued Septeémber 19, 1950, to Grayhill
and Sengebusch, it will be understood that the
circuit may be as well adapted for use with any

high speed stepping switch of the type having

both vertical and rotary motion or those having
horizontal movement, it being only necessary to
adapt .the electronic cireuit shown to the par-
ticular stepping magnet and wiper of the switch.

Having thus generally described the function
of the invention theé detailed operation will now
be disclosed.. .

After starting contact | is closed in any well
known manner (such as by a line relay in a tele-
phone subscriber’s circuit) a circuit is completed

-as follows: . ground, starting contact I, contacts

1, self-interrupter. springs 4, rotary switch mag-
net §, lower winding of relay 6 to negative hat-
tery.  Anode i8 of tube 23 is connected to posi-

_tive ground potential. at this time through con-

tacts 1 and 7 and springs 4 while cathode [T is
connected to negative potential through the

‘lower winding of relay 6. Tube 23 does not op-

erate however as grid 13 is biased negative with
respect to cathode 17 by negative battery through
resistors 8 and 25 and also through condenser
24 and thé lower winding of relay 6. Relay &
does not operate at this time but rotary switch
magnet § does operate to step the wiper {2 in a
self-interrupted manner as is well known in the
art. . As the rotary switch wiper 12 rotates, it
will be assumed that the first contact encoun-
tered in the bank contacts 15 is impressed with
negative potential indicating a busy circuit in
the .associate,d, equipment,. Self-interrupted
springs 4 which had. opened before wiper 2 en-
countered the first contact are again closed and
the aforementioned cireuit is again completed
for operating rotatry switch magnet 5 to step
wiper 12 to its next contact. Grid (3 connected
to negative potential through resistors 25 and
8 and also through -condenser 24 and the lower
winding . of relay .6 is maintained sufficiently
negatively biased with- respect to cathode {7 to
prevent operation of the tube 23 at this time.

‘The rotary switch fnagnet § will continue to.op-
- erate as described, to.step the wiper 12. As long

as the switch wiper (2 in stepping over the con-
tacts of.bank contacts {5 encounters negative
potential, grid i3 is. maintained sufficiently bi-
ased to prevent tube 23 from becoming conduc-
tive. )

However when rotary switch wiper 12 encoun-
ters ‘ground potential on the idle bank contact
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{8 through relay 21, a circuit is completed over
the bank contacts 10, wiper 12, contacts 1 and
resistor 8 and a drop in negative potential oc-
curs acyoss resistor 8 to make grid {3 more posi-
tive with respect to cathode {1, therefore the gas
in tube 23 ionizes and the tube 23 instantaneously
conducts current. Condenser 24 prevents tran-
sient potentials encountered as the wiper sweeps
over the bank contacts from influencing the bias
on grid i3 sufficiently to render the tube con-
ductive -before the wiper teaches the marked
contact 13. In this condition {here is a constant
potential difference of low value hetween plate
{8 and cathode 1T of the tube and also across
rotary switch magnet 5 to thereby virtually short
circuit rotary switch magnet 5 so that the lat-
ter stops at that step.

The short circuit of magnet 5 also causes an
increased current flow in the lower winding of
relay 6 and causes it to operate to close contact
9. A circuit is then completed to energize the
upper winding of relay § as follows: ground con-
tacts 2, upper winding of relay 6, contact 9, low-
er winding of relay 6 to negative battery. The
upper winding of relay 6 when energized is addi-
tive and holds contacts 9, opens contacts T and
{1 and closes contacts 4. On opening contact
1 the circuit to the rotary switch magnet 5 and
tube 23 are immediately broken to thereby pre-
vent their further operation and the tube de-
jonizes.  Contact 11 on opening restores the
original bhizs potential for the grid 13. Contact
14 closes a circuit to operate relay 21 of the next
piece of equipment from battery through the
Jower winding of relay 8, contacts 14, wiper 12
and contact 10 to ground potential through re-
lay 21 and also places a low negative guarding
potential on bank ¢ontact 10 to prevent other
switches from stopping at that point. The tube
being deionized is prepared for reuse on release
of the upper winding of relay $ which may be ac-
complished in any well known manner.

Therefore having disclosed my invention what
1 claim is: :

1. In a stepping switch, & switch wiper hav-
ing bank contacts accessible thereto, a source of
potential connected to one of said contacts for
placing a potential en said contact, an electro-
magnet for stepping said wiper, means for caus-
ing operation of said electromagnet for stepping
said wiper over said contacts, an electronic valve
connected in shunt with said electromagnet, and
means for first rendering said valve non-conduc-
tive .while said electromagnet operates to step
said wiper and rendeéring said valve conductive
to short circuit said electromaghnet and thereby
vender said electromagnet inoperative to step
said wiper when said wiper ericounters said po-
tential on said one contact.

9. Tn a stepping switeh, a switch wiper having
hank contacts accessible thereto, a source of po-
tential connected to one of Ssaid contacts for
placing a potential on said -contact, an electro-
magnet for stepping said wiper, means for caus-
ing the operation of said electromagnet for step-
ping said wiper over said contacts, an electronic
valve connected in shunt with said electromag-
net, means for rendering said electronic valve
conductive when said wiper reaches said contact
having said potential thereon to short circuit
and thereby render said eléctromagnet inopera-
tive to step said wiper, and means operated by
said conductive valve to render said valve non-
conductive, said means -also preventing further
operation of said glectromagnet and stepping of
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wiper by said electromagnet when said valve is
rendered non-conductive.

3. In a stepping switch, a switch wiper having
pank contacts accessible thereto, a source of po-
tential connected to one of said contacts for
placing a potential thereon, an electromagnet for
stepping said switch wiper, means for causing
operation of said electromagnet for stepping said
wiper cver said contacts, an electron tube hav-
ing a plate, grid and cathode circuits, said plate
circuit connected to one side of said electro-
maguet and said grid and cathode circuits con-
pected to the other side of said electromagnet,
means rendering said tube non-conductive un-
til said wiper reaches.said contact having said
potential thereon, means then rendering said
tube conductive to - thereby short circuit said
electromagnet for halting ‘its operation, and
means rendered effective by said conductive tube
to render said tube non-conductive and also pre-
vent further operation of said electromagnet for
stepping said wiper.

4. In a stepping switch, a switch wiper having
pank contacts accessible thereto, a source of po-
tential connected to one of said contacts for
placing a potential thereon, an electromagnetic
stepping means, means for causing operation of
said stepping means for stepping said ‘switch
wiper over said contacts, a thyratron tube hav-
ing plate, grid and cathode circuits, said plate
circuit connected to one side of said electro-
magnet and said cathode circuit to the other
side of said electromagnet, said grid circuit con-
nected to said wiper and arranged to render said
tubhe conductive when said wiper encounters said
one contact having said potential thereon to
thereby halt said electromagnetic stepping
means, and means operated by said conductive
tube for preventing further operation of said
tube, stepping means- and wiper.

5. In a stepping switch having a wiper, bank
contacts accessible thereto and an electromagnet
to step said wiper, means for causing the opera-
tion of said electromagnet for stepping said wiper
over said contacts, means for placing a potential
on one contact of said bank -contacts, a thyra-
tron tube having plate, grid and cathode cir-
cuits, ‘said plate circuit connected ‘to one side
of said electromagnet, sald grid and cathode
circuits connected to the other side of said elec-
tromagnet, a relay -commonly connected to. said
other side of said electromagnet and said cathode
circuit, and means for rendering said tube con-
ductive when said wiper encounters said one
contact having said potential thereon, said con-
ductive tube short circuiting said electromagnet
to thereby prevent said electromagnet from
stepping said ‘wiper, sald relay operated when
said tube is conductive to prevent further oper-
ation of said tube, electromagnet and wiper.

6. In a switch having a wiper, bank contacts
accessible - thereto and an electromagnet for
stepping said wiper, & potential on one of said
contacts, means for causing operation of said
electromagnet for stepping said wiper over said
contacts, a thyratron tube having plate, grid
and cathode circuits, said plate circuit con-
nected to one ‘side of said electromagnet, said
cathode and ‘grid circuits and other side of said
electromagnet being connected to each .other, a
source of potential for biasing said grid, a relay
winding commonly connected on one side to said
cathode -and -other side ‘of said electromagnet,
a source of potential -connected to the -other
side of said relay winding, said relay wind-
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ing thereby aiding in biasing said grid sufficiently
to prevent said tube from condueting current,
a circuit completed when said wiper encounters
said potential on said one contact for remov-
ing said grid bias, said tube instantaneously
conducting current when said grid bias is re-
moved to thereby short circuit and render said
electromagnet inoperative to step said wiper,
sald relay winding energized by said conductive
tube, and means operated by said energized relay
winding for rendering said tube non-~-conductive
and for preventing further operation of said
electromagnet to step said wiper, said means also
connecting said source of potential to said con-
tact for preventing another wiper from being
halted on said contact.

7. In a device as claimed in claim 6 in which
said wiper is connected to said grid to thereby
complete and circuit for causing removal of said
bias when said wiper encounters said. contact
having a potential thereon.

8. In a stepping switch having a wiper, bank
contacts accessible thereto, a potential on one of
said contacts, an electromagnet for stepping
said wiper, a source of potential for causing the
operation of said electromagnet for stepping said
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wiper over said contacts, a thyratron tube hav-
ing a plate, grid and cathode circuits, said plate
circuit connected to one side of said electro-~
magnet, said cathode and grid circuits connected
to the other side of said electromagnet, a relay
winding commonly connected on one side to said
cathode and other side of said electromagnet,
said source of potential connected to the other
side of said relay winding, a resistor connected
on one side to said grid and on the other side
to said source of potential, said wiper connected
to -said: grid and said one side of said resistor
50 as to complete a cireuit for enabling said tube
to become conductive when said wiper encounters
said potential on said contact, to short circuit
said electromagnet and cause energization of
said relay winding, and means operated by said
ellergized relay winding for returning said tube
to its normal non-conductive condition and pre-
venting further operation of said electromagnet
to step said wiper, said means also connecting
said source of potential to said contact for pre-
venting other wipers from halting at said contact.

No references cited.




