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Our invention relates to supervisory control
svstems and particularly to such systems which
are of the type that include equipment at a.con-
trolling station such as a dispatcher’s office, equip-

5 ment at a remote station where the apparatus to
be supervised is located, and a. set of conductors

jnterconnecting the two station equipments of

the system. In such a supervisory control sys-
tem, the whole equipment is rendered inopera-
. tive if for any reason the individual conductors
interconnecting the two station equipments of
the system. become short-circuited or open-cir-
cuited.

One object of our invention is to provide an

15 arrangement whereby a dispatcher at the dis-
patcher’s office can effect the transfer of the two
station equipments of a supervisory control sys-
tem from its normal set of conductors to a spare
set of conductors whenever he so desires.

op Another object of our invention is to provide

an arrangement whereby a dispatcher can effect
the transfer of the two station equipments of
any one of a plurality of supervisory control sys-
tems from its respective set of conductors to a

. spare set of conductors which is common to all

of the station equipments.

Another object of our invention is to provide
an arrangement whereby a dispatcher can effect
the selective transfer of the remote station

=y equipment of any one of a- plurality of super-

1
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visory conirol systems from its respective set of

conductors to a spare set of conductors which is
common to all of the station equipments.

Our invention will be better understood from-

. the following description when faken in connec-
tion with the two accompanying drawings com-
prising Figs. 1 and 2 which, when joined to-
oather. dizgrammatically illustrate a selective
control system embodying our invention, and its

4y scope will be pointed out-in. the appended claims.

Tn the accompanying drawings. we have shown
our invention in connection with two supervis-
ary eontrol svstems. each of which includes equip-
ment at a dispatcher’s office, equipment at a re-

45 mote station. and an individual set of conductors
interconnecting. the two equipments of the sys-
tem. These supervisory control eduipments may
be of any suitable type, examples-of which are
well-known in the art. They may, for example,

50 be of the type shown in copending application,
Serial No. 689,087, filed September 12, 1933; by
James H. Oliver, and assigned to the same as-
signee as this application.

Since the circuit details of these supervisory

55 control systems form.no part of our present in-

=

(CL 177—353)

vention, we have represented the dispatcher’s of-
fice equipment of one of these systems by a Tec-
tangle A which is connected by the two line con-
ductors E-to.a remote station equibment repre-
sented by a rectangle B. Similarly, the dis-
patcher’s office equipment of the other system is
represented by a rectangle A’ which is connected
by two line conductors E’ to its associated remote
station equipment represented by a rectangle B'.
" For the purpose of this description, it will be
sssumed that the dispatcher’s office equipments
A and A’ are located at the same office, but that
the remote station equipments B and B’ are lo-
cated at different points. Interconnecting this
single dispatcher’s office and the two remote sta-
tions is a common- set of conductors consisting
of the two conductors Ll and L2. Associated
with these two conductors Li and L2 at the dis-
patcher’s office is suiteble control means dia-
grammatically shown in detail in Fig. 1 whereby
the dispatcher may transfer the dispatcher’s of-
fice equipment of either supervisory control sys-
tem to the. spare set of conductors L{ and L2
and may cause the proper select code and an
opersting: impulse to be transmitted over the
line conductors L! and 1.2 to effect the fransfer
of o desired remote station equipment of either
of the two supervisory control systems to the
spare set of conductors. Associated with the
spare set .of conductors Ll and L2 at each of the
remote stations- is suitable control means which
is selectively controlled by the select codes trans-
mitted over the spare conductors from the dis-
. patcher’s office so that only the desired remote
station equipment is transferred to the spare set
of conductors in- response to the transmission of
the- operating impuise from the dispatcher’s of-
fice. Since the control apparatus is the same in
each of the remote stations, except for certain
connections hereinafter described, only the con-
trol apparatus associated with the remote station
equipment B is- shown in detail in Fig. 2.

At the dispatcher’s office we provide for each
remote station equipment to be connected to the
spare set of conductors Li and L2 g select kev
which is operated when the dispatcher desires to
effect the transfer of the corresponding remote
station: equipment.  Also- for each remote - sta-
tion equipment, we provide an-indicating lamp
which is-lighted when the corresponding equip-
ment has been selected for transfer to the spare
set of conductors. Although we have shown in
the drawings only two supervisory systems having
remote station equipments arranged to be con-
nected to the line conductors Li and L2, the dis-
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patcher’s office equipment shown in Fig. 1 is de-
signed-so that it may be used to effect the trans-
fer of any one of eight different remote station
equipments to a single spare set of conductors.
We have shown in Fig. 1, eight select keys SK|
to SK8, inclusive, one for each of the eight trans-
fers which may be effected. Also we have shown
eight lamps Lal to La8 which are respectively as-
sociated with the select keys SKi to SK8, inclit-
sive. We also provide the code relays | to 8,

inclusive, which are respectively associated with=::

the select keys SK! to SK8, inclusive. Each of
these code relays is energized when the associated
select key is operated and sets up a select code
which is individual thereto. - Also associated with

the select keys SK! to SKS8, inclusive, is a sender -

S, comprising ‘a group of six relays St to S6, in-
clusive, that are sequentially energized, when any

one of the select keys is operated, to effect the"

transmission of.the select code which has been
set up by the-energized code relay associated with
the operated select key. When each of the re-
lays S1, S8, and S5 is energized, a circuit is com-
pleted for either a relay P or a relay N, depending
upon-the code set up by the energized code relay.
The relay P, when energized; is arranged to cause
a; positive impulse to.be transmitted over the con-

‘ductors-I:I and L2, and the relay N, when ener-

- “glzed, is arranged to cause 4 negative impulse to

30

' " select keys effects the transmission over the con- ..
~ ductors L and L2 of a select code comprising a

be transmitted over the conductors L and L2.
In this manner, the operation of any one of the

- series of three positive and negative impulses,

<]
[T

Bty

- permutated individual to the operated select key

to effect the selection of the desired remote sta-

_tion equibment to be connected to'the conductors

Liand I2. - : }
At each of the remote stations, each impulse of
a transmitted select code energizes a polarized

relay L’ so that it effects the energization of an -

associated relay L’P’, if the impulse is a positive

‘one and the energization of an associated relay
- L’N" if the impulse is-a negative one. ‘The se-
quence in which the relays I’P’ and L’N’ are op- -

erated by the three impulses.of a select code de-
termines which remote station equipment is se-

- lected for transfer to the spare set of coriductors

- Lland L2. ° Associated with each pair of relays
L'P” and I’N’ is a group of six relays R’{ to R'6,

‘inclusive, which -are so connected that all six of
the-relays of a group are energized only in re-
sponse to the predetermined select code which is
Individual ‘thereto. In: theparticular arrange-
ment shown in Fig. 2, the only select code which
will effect the energization of all the relays R’I
to R’S, inclusive, is the code in which ‘the first
impulse is a negative impulse, the second impulse

- is a negative impulse and the last impulse is a

G

[15)

positive impulse. Each ‘of the other seven select

“codes of three positive and negative : impulses

which "are ‘arranged to be-transmitted by the

sender S, shown in Pig, 1; in response to the oper--

ation of the select keys SK| to SKB8, inclusive, can-
not-effect the energization of more than four of
the relays R’ to R'6 as they are shown connected
in Fig. 2. Similarly, in each of the other remote

" stations the corresponding relays R’I to R’6 are

RT3

‘connected in such a manner that they will all be
energized only-in response to a particular select -

code which: does not effect the energization of ail
of the corresponding relays'in any other station.
For example, in one.of the other stations all of
the relays R’1 toR’S, inclusive, may be connected
50 that they are all energized only in response

2,135,295

to a select code in which éach-of the three im-

pulses is a positive impulse, while in another of
the stations all of the relays R’{ to R’8, inclusive,
may be connected in such a manner that they are
all energized only in response to a select code in
which each of the impulses is a negative impulse,
while in another station the relays R’I to R’S,
inclusive,” may be connected in such.a manner

‘that they are all energized: only in response to a

select code in which the first two impulses are

:positive impulses and the last impulse is & nega-
- tive impulse, etc. :

At the termination of the last impulse of a
transmitted select code, a sender S’, which con-
sists of a group of six relays 8’1 to.S’6, inclusive,
operates in the remote station which has been
selected to effect the transmission over the con-

ductors Li and L2 of a check code which is indi~ -

vidual to the selected remote station equipment.

Preferably, each sender S’ is arranged to trans-
mit a check code which is thie same as the corre-

sponding select code.

At the dispatcher’s office the check code selec--
tively energizes a group of nine relays, Rl to RY,

inclusive. If the check code received at the dis-.

o

25

patcher’s office agrees with the select code which -

was sent out from the dispatcher’s office, the re-
lays Rl to R9 are energized in the proper comm-
bination to complete an energizing circuit for s
time relay Cl.” The energization of this relay Cl
completes an energizing circuit for thé lamp as-~
sociated with the operated select key, thereby in-~
forming the dispatcher that the proper remote
station equipment has been selected for transfer

to the spare set of. conductors ‘L and L2. 'The
. energization of the time relay Ci also ‘prepares the

necessary circuits at the dispatcher’s office so that
when the dispatcher subsequently operates a com-
mon operate key OK a positive operating impulse
is transmitted over the conductors Lf and L2 to
effect the transfer of the selectéd remote station

30

R

40

equipment from its normal set of conductors to -

the spare conductors LI and L2. - R
At the selected station; the positive operating

_impulse effects the energization of the relay L'P’,”

which in turn effects the energization of ‘an as-
sociated transfer relay C’R’ to fransfer the

- selected remote station equipment from its nor-

mal set of conductors to the spare set of con-
ductors Ll and L2. The dispatcher then operates
a disconnecting switch' LDSW associated with the
line conductors. Li
office 50 “as to disconnect these conductors from
the control apparatus shown in Fig. 1 and then
operates a switch LTSW associated with the dis-

- batcher’s - office equipment corresponding to- the

transferred  remote station. equipment. so that
this:dispatcher’s office equipment is disconnected

from its normal set of conductors and -is con--

nected to the spare set of conductors L, I.2.. The
dispatcher then resets. to normal in.a ‘manner

50

and L2 at the dispatcher’s

55

60

well-known in the art the supervisory equipment .

now connected to the spare set of conductors so
that it .is ready for use with. the spare conductors.
The amber lamp associated with the transferred
equipment remains lighted to indicate to the dis-
patcher that the spare set of conductors are in use
with that particular equipment, EER

When it is desired to reconnect the two eduip-, -

ments that are connected to the spare sst of con-
ductors Ll and L2 to their normal set of ¢onduc-

65

70

tors, the switch LTSW associated with the dis-

patcher’s office equipment is restored to-its nor-

mal position,” the switch LDSW-is ¢losed, and
- then the operated select key is restored to'its nor=-

5
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mal position. A release key RK at the dispatch-
er’s office is then depressed for several seconds.
The operation of this release key- causes & rela-
tively high negative potential to be applied across
the conductors LI and L2, This high potential at
each of the remote stations effects the operation
of a glow tube G'P’, which in turn effects the
energization of an associated reset relay D’2,
which, when energized, causes the associated re-
mote station control apparatus to be reset to
normal.

A detailed description of the operation of the
embodiment of our invention shown in the two
accompanying drawings will now be given.

Normally, when the spare conductors I4 and
1.2 are not in use, the switch LDSW at the dis-
patcher’s office is in the position shown so that
o, circuit is completed from the line conductor i
through the upper contacts of the switch LDSW,
conductor - 100, contacts b of operate key OK,
conductor 101, winding of polarized relay L, con-
ductor 110, contacts d of relay 9, conductor 102,
contacts d of relay R, conductor 103, contacts b
of relay P, conductor 108, contacts b of relay N,
conductor 105, lower contacts of switch LDSW to
the line conductor L2. At each of the remote sta-
tions, except the most remote-station there is
connected across the conductors Ll and L2 a
circuit including in series the contacts b of relay
R’6, conductor 260, contacts h of relay D', con-
ductor 201, winding of polarized relay L'T”, con-
ductor 202, and resistor RE. -At the most remote
station, which we will assume is the station where
the substation equipment B is located, the neutral
of the station battery B’A"T’ is connected to the
conductor 12 through contacts d-of relay R'L’,
conductor 203, contacts f of relay D'{, conductor
204, contacts. b of relay R'L'X’, conductor- 292,
winding of relay LT, conductors 201, contacts i
of relay D’1, conductor 260, and contacts b of re-
lay R’6. The positive terminal of the station bat-
tery B’A’T’ at the most remote station is-con-
nected to the conductor L{ . through winding of
a relay X'f, contacts-f of relay R'LY, conductor
205, and contacts b of relay D’I. Therefore, the
polarized line relays L'T” in all of the remote sta-
tions except the most remote station are normally
connected .in .parallel with- each other-and with
the polarized relay L at the dispatcher’s office and
these parallel connected relays are connected in
series with the relay X'l and the polarized-relay
1,"T” in the most remote station.” The current in
this normal check circuit is not-of sufficient mag-
nitude to- operate the relay X'f.. However. the
current is in-such a direction that each of the
parallel connected line relays L’P’ closes its con-
tacts. a,-the relay L. closes-its contacts @ and the
series connected line relay L/T" in the most re-
mote station closes its contacts b. At the most
remote station, an -energizing circuit -is normally
completed.- for the associated relay /N’ ‘through
contacts b of the relay L'T” and the contacts b
of the relay I/P’. The contacts a of relay L/N’
complete an energizing ‘cireunit: for its-associated
relay R’O’ from the positive terminal of the as-
sociated station battery B’A"T", contacts a of re-
lay I'N’, conductor 215, contacts b of relay R'L’,
conductor 287, winding -of relay R’'O’, conductor
208, contacts 7 of relay D’ 1 to the negative ter-
minal of battery B’A'T". o

At the other remote stations, the relay L'T’
completes at its contacts'a¢ an energizing circuit
for the associated relay L'P’ through contacts b
of the associated relay L/N’." In each of these
other remote stations; the -energizing circuit of

relay R’O’ includés the contacts @ of relay L'P’
instead of the contacts @ of relay I'N’ 50 that all
of ‘the relays R'O’ are normally energized.

Also at each of the remote stations, an ener-
gizing circuit is completed for the relay D’4 there-
at from the positive terminal of the station bat-
tery B’A’T’, winding of relay D’4, conductor 209,
contacts b of relay R’1, to the neutral of the sta-
tion battery B’A'T’.

At the dispatcher’s office, the contacts ¢ of the ' ‘

relay I completes an energizing circuit for the
relay RO from the positive terminal of the battery
BAT, contacts a of relay L, conductor 140, con-
tacts b of relay Cl, conductor 07, contacts b of
relay RL, conductor 108, winding of relay RO,
conductor 109, contacts b of relay DI to the nega-~
tive terminal of battery BAT. The contacts e of
the energized relay RO completes a circuit for
the start lamp ST from the positive terminal of

pattery BAT through contacts e of relay RO, con- !

ductor 110, contacts d of relay RL, conductor 111,
start lamp ST to the negative terminal of battery
BAT. The lighted lamp ST informs the dis-
patcher that the spare conductors Il and L2

are in normal condition and are not. being used. &

When it is desired to fransfer a remote station
equipment to the spare conductors Li and L2, the
dispatcher operates the corresponding select key.
Therefore, when he desires to effect the transfer
of the remote station equipment B shown in Fig. 2,
he operates the select key SK3, which is the select
key individual to this equipment. The closing of
the contacts @ of the select key SK3 completes a
cireuit for the associated code relay 3 from the
negative terminal of the battery BAT through
the winding of relay 8, conductor 112, contacts ¢
of select key SK3, conductor 113, contacts f. of
relay RS, conductor 114, contacts d of relay CI

to the neutral of battery BAT. The closing of the-

contacts.a of relay 3. completes an energizing
circuit for relay 8 from the positive terminal of
battery BAT through contacts & of relay 3, con-
ductor 115, contacts ¢ of relay RO, conductor 118,
winding of relay 9, to the negative terminal of
pattery BAT. A circuit is_.also completed for
relay P. from conductor 116 through contacts b
of relay Tf, conductor 189, contact d of operate
key OK, conductor §27, winding of relay P to the
negative terminal of battery BAT. The opening
of the contacts 4 of the relay 9 when it becomes
energized interrupts the heretofore described nor-
mal circuit through the polarized relay Lrin the
dispatcher’s office so that this relay opens its
contacts-a. The opening of these-contacts re-

moves-the short-circuit from around the winding :

of relay RL so that this relay is energized in
series with the relay RO through the conductor
{17 and the contacts ¢ of relay RO.

The elasing of contacts ¢ of relav P connects

the pogitive terminal of the main -battery BAT ¢

ta conductor L4 and the closing of -contacts e of
relav P connects -the . negative terminal of an
auxiliary battery BAT—! toconductor L2 through
contacts. d of relay. Ti. Since the positive ter-
minal: of hattery BAT—I. is connected to the
negative terminal of the main battery BAT, a
higher positive voltage is applied across the con-
ductors L1 and L2 at the dispatcher’s office than
is applied across them by the battery B’A'T’ in
the most remote station. “Therefore, the current
roverses through the polarized line relay IT’ in
the remote station so that it opens its contacts b
and effacts the de-energization of the associated
relay I/'N’ and therchy removes.a short-circuit
from around .the associated. relay R’'L’, which

3
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becomes energized in series with ‘the associated:
relay R’O’ in a circuit which includes the con- -

~tacts 4 of relay R’O’ and the conductor 210. The.

15

29

‘L and L2. - . . )
Since - at the intermediate stations the. line

relay R’L’, by opening its contacts d.and. f,:-also

‘disconnects the conductors L. and 1.2 from -its

normal source of potential B’A’T”, The contacts
€ of the relay R’L’ complete through' conductor
211 an energizing circuit for the associated relay

R’I’X’, which, by opening - its contacts b and.

closing its contacts ¢, transfers the connection of
the winding: of the. associated polarized relay
L"T’ from a series connection with the conductor
L2 to a shunt connection across the

relays L"T" are connected across the conductors

Li-and L2, the boosted positive potential across

these conductors does not effect any change i;l the
rosition thereof.. = - : ) :

-At the dispatcher’s office; the.contact a of the -

relay § completes through conductor 118 an enerz

~ glzing circuit. for the slow-to-operate relay “TI.

The opening of contacts b of rélay T interrupts

the heretofore. described circuit for relay P so-as-
- to remove. the boosted positive impulse from the
conductors- Lif -and L2 and thereby effect the

energization of the relay R’L’ and P'L’X’ in each

of the intermediate stations. ) )

By closing its contacts @, relay Tl completes an
energizing circuit for the slow-to-operate relay T2
from the negative” terminal -of ‘hattery BAT
through the winding of relay ‘T2, conductor ‘118,
contacts d'of relay N, conductor 120, contacts d

.of relay P, conductor 121, contacts & of relay- Tl

to the neutral of battery BAT. The closing of the
contacts a of relay T2 completes an energizing
circuit for the relay ‘Si of the ¢ode sender S

* from the positive terminal of battery BAT through

contacts a of relay T2, conductor lzz, contacts d
of relay S2, conductor 123, winding of relay Si,
conductor 124, contacts d of relay D! to the nega-

tive terminal of battery BAT. By closing its con--

. -tacts a, relay Sl combpletes an energizing circuit

45

&
T

)

pit
S

- the conductors Ll and L2. g
“closes its -contacts d, the heretofore described |

for relay N from the positive terminal of battery
BAT through contacts. b. of relay 52, conductor
25, contacts a of relay Si, conductor 126, con=

tacts ¢ of relay 8, conductor 133, winding of relay

N to the negative terminal of battery BAT, The
closing -of the contacts a of relay N connects
conductor Li to the negative terminal of battery
BAT, and-the contacts ¢ of relay N connects-the
conductor” L2- to- the neutral of battery "BAT
through contacts ¢ of relay TI so that a negative
Impulse is transmitted over the spare set of con-
ductors to each of the line relays L'T’ in the
remote stations.  The opening of the contact.d of
relay N interrupts the heretofore described circuit

for relay T2 so that this relay becomes de-ener-
gized and by opening its contacts g removes a

short cireuit from the winding of relay S2, which

is now energized in series with relay S{ through -

the conductor 128 and contacts ¢ of relay SI;
By-opening its contacts b, relay S2 interrupts

the heretofore described circuit for relay N, thus

removing the first impulse of the select code, from

- energizing circuit for relay T2.is again completed

70

18

~and a circuif is now completed for the relay S3

of the:code sender S from ‘the positive terminal
of battery BAT through contacts @ of relay-T2,

. conducter 122, contacts-a .of relay S2, conductor

129, contacts d of relay S4, conductor 139, wind-
ing of relay. 83, conductor 124, contacts d of
relay DI to the negative terminal-of battery BAT.

conductors .

When the relay N-

2,185,205

By closing its contacts a, relay S3 completes an

energizing circuit for relay N from the positive

terminal of battery BAT through contacts b of -

relay 84, conductor 131, contacts a ‘of relay S3,
conductor 132, contacts ¢ of relay 3, conductor
133, winding of relay N to the negative terminal
of battery BAT. The closing of contacts ‘@ of
relay N connects the conductor Li to the nega-
tive terminal of battery BAT and the closing of

- contacts ¢ of relay ‘N '.connects the conductor:

10- -

L2 to the neutral of battery BAT through-con-- -

tacts ¢ of relay Tl so that a negative  imipulse
is transmitted over the spare set of conductors. L

and L2 to each of. the line relays L'T- in -the.

remote stations. The opening of the contacts d
of relay N interrupts the heretofore deseribed cir~

cuit for relay T2, which in turn opens -its-con-

tacts a and removes the short-circuit from around

the ‘winding of ‘relay S4, which is now energized -

in series’ with the winding of relay S3 through
conductor 134 and contacts ¢ of relay S3: =

By “opening its contacts b, relay S4 intérrﬁptsv

20

the heretofore described circuit for relay N, thus - ‘

removing the second impulse of the select. code

from the conductors-Li and 1.2. When the re-.
lay N closes its contacts d, -the “heretofore . de-= -

scribed eircuit for relay T2 is again completed,
and this relay T2 in turn completes an energizing
circuit for the relay S5 of the sender S from the

“bositive terminal of battery BAT through con-

tacts a. of relay T2, conductor 122, contacts o

-

25 -

30

of relay S84, conductor 135, contacts d of relay S6,

conductor 136, winding of relay S5, conductor i 24,
contacts d of relay DI, to the negative terminal
of battery BAT. By closing its contacts a, rélay

S5 completes an energizing - circuit for. relay: P
from the positive terminal of battery -BAT

through' the contacts b of relay ‘S6, conductor -

131, contacts ¢ of relay. S5, conductor 38, con-
tacts d of relay- 3, conductor. 127, winding of
relay P to the negative terminal of battery BAT:
The closing of the contacts ¢ and e of ‘relay P

4p - -

causes a- positive impulse to be transmitted over - -

the spare conductors LI and L2. -The opening

of the contacts d of relay P. effects the de-ener< 5. 7

gization of the relay T2, which in turn, by opéning

the winding of relay S§ so that this relay becomes
energized in - series with the winding .of: relay ‘S5

through ‘a: circuit ‘which \includes the contacts ¢

of relay S5 and conductor 139, e
"By opening its contacts b, relay S6- interrupts

- Its contacts 4, removes a short-cireuit fromaround. - -

the heretofore described circuit:-of relay P, thus -

removing the- third impulse of _the :select ‘code

-from the conductors I:.i and L2 By closing its  :
contacts a;, relay S6 completes a shunt - circuit
“around the contacts d of relay 9 so - that the

operating winding of polarized “relay L is re--. .
_-connected:across the line conductors Ll and L2, -
60

In the remote station where the equipment: B
is located, the first impulse of the select: code,

L'T" to close its contacts b and thereby complete
the energizing cireuit for relay I’N’, .. This relay
L’P’, by closing its contacts a, completes an en-

-ergizing circuit for the relay.R:f from the posi-
through- contacts -

tive terminal of battery B’A’T"

[

“which is' a negative impulse; causes -the relay -

&5

a of -relay’ I’N’,  conductor. 215, contacts e of -

moval of the first impulse. of - the :select code,
the relay L'T" effects the deenergization of the
relay L’N’, which in ,,turn,r by opening - its ‘con-

‘relay R’L'X’, conductor 212, contacts- b of relay .
R’2, conductor 213, winding of relay R'I, cons 7
“ductor 208, contacts j. of relay D'l to the nega-
" tive terminal of battery B'A'"T”..- Upon’ the re-
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tacts a, removes a short-circuit from around the
winding of relay R’2 so thata circuit is completed
for this winding in series with the winding of
relay R’{ through contacts ¢ of relay R'{l and
conductor 214,

The second impulse of the transmitted select
code, which is a negative impulse, causes the
relay L'T to close its contacts b sO that the
energizing circuit for the relay I'N’ is completed.
By closing its contacts @, relay /N’ completes
an energizing cireuit for the relay R’3 from the
positive terminal of the battery B’A'T through
contacts @ of relay I'N', conductor 215, contacts
a of relay R'2, conductor 216, contacts b of relay

'§, conductor 211, winding of relay R’3, con-
ductor 298, contacts j of relay D'l to.the nega-
tive terminal of battery B’A’T’. Upon the re-
moval of the second impulse of the select code
from the conductors 11 and 1.2, the relay 'T
effects the deenergization of relay I,/N’, which in
turn, by opening its contacts @, Temoves & short-
circuit from ground the winding of the relay
R'4 so that an energizing circuit is completed for
this winding in series with the winding of relay

5 R’3 through the contacts a of relay R'3 and

conductor 218. -

The third impulse of the transmitied select
code, which is & positive impulse, causes the
relays L'T" and IL/P’ to become energized so that
an energizing circuit is completed for the relay
R’5 from the positive terminal of battery B’A'T
through contacts ¢ of relay L'P’, conductor 206,
contacts ¢ of relay R’4, conductor 219, contacts
f of relay R’6, conductor 220, winding of relay
R’S, conductor 208, contacts j of relay D’I, to
the negative terminal of battery B’A'T". Upon
the removal of the last impulse of the select
code from the conductors Ll and 1.2, the relays
1T and L'P’ become de-energized and the
opening of the contacts @ of relay L'P’ removes
a short-circuit from around the winding of re-
lay R'6 so that an energizing circuit for this
winding in series with the winding of relay R’
is completed through the conductor 221 and the

. contacts & of relay R’5.

Therefore, in the remote station where the
equipment B is 1ocated, all of the relays R’l to
R'6 are energized by the select code, which is
transmitted in response 1o the operation of the
select key SK3, but in each of the other remote
stations this select code does not effect:
energization of all of the corresponding relays
Rl to R'S, inclusive.

By opening its contacts b, relay R’'6 opens
of the relay 1,/T" across the
and 12 so that this relay does not

check code which is transmitted
and L2 as & result of

conductors L
respond t0 the
over the conductors L
the energization of the relay R’'6. The closing
of the contacts ¢ of the relay R’6 connects the
neutral terminal of battery B'AT to the con-
ductor L2 through the contacts b of relay S’6,
conductor 222, contacts ¢ of relay R’6, conduc-
tor 223, and contacts f of relay C¢'R’. The clos-
ing of the contacts e of relay R’'6 completes an
energizing circuit for a slow-to-operate relay
1§ from the positive terminal of battery BAT
through winding of relay T'I,
contacts b of relay g1, conductor 225, contacts
b of relay 8’2, conductor 228, contacts b of
relay 8’5, conductor 221, contacts e of relay RrR'S,
to the neutral of battery B’A’T’. By closing its
contacts ¢, relay 7§ completes an _energizing
circuit for the slow-to-operate relay T'2, which
in turn, by closing its confacts. @, completes an

conductor 224,

5

energizing circuit for the relay S’{ of the sender
s’ from the positive terminal of battery B’A'T’
through contacts @ of relay T2, conductor 228,
contacts b of relay S'2, conductor 229, winding
of relay 8’1, conductor 208, contacts j of relay
D’I, to the negative terminal of battery B'A'T".
By closing its contacts ¢, relay 8’1 connects the
negative terminal of battery B’A’T’ to the con-
ductor L through conductor 228, contacts d
of relay 8’2, conductor 230, contacts h of relay
C'R’, conductor 231, and contacts d of relay D'l
Therefore, a negative impulse is transmitted over
the conductors Lf and 1.2.

The opening of the contacts b of relay S'1
interrupts the heretofore described circuit- for
relay Ti, which in turn, by opening its con-
tacts a, effects the de-energization of the relay
T2, so that it opens its contacts ¢ and removes
a, short-circuit from ground the winding of re-
lay 8’2 to cause this winding to be energized
in series with the winding of relay $'1, in 2
circuit which  includes the contacts a of relay
s’{ and . conductor 232. The opening of the
contacts d of relay S’'2 disconnects the negative
terminal of battery B’A’T’ from the conductor
1.0 so as to terminate the first impulse of the
check code.

The closing of the contacts ¢ of relay S’'2 com~
pletes an energizing circuit for the slow-to-oper-
ate relay T’ from the positive
tery B'A'T’ through the winding of relay T'f,
conductor 224, contacts ¢ of relay 8’2, conductor
225, contacts b of relay S'3, conductor 226, con-
tacts b-of relay S5, conductor 221, contacts € of
relay R’6 to the neutral of battery B’A’T". The
energization of relay 71 effects in turn the en-
ergization of slow—tofoperate relay T'2, which in
turn, by closing its contacts ‘@, completes an en-
ergizing -circuit for relay S'3 from the positive
terminal of battery B'A’T’ through contacts a of
relay T2, conductor 228, contacts a of relay S'2,
conductor 232, contacts D of relay s’8, conductor
234, winding of relay S'3, conductor 208, contacts
j of relay D’I to the negative terminal ofbat-
tery B’A'T". ,

The closing of the contacts ¢ of relay 8’3 con-
nects the negative terminal of battery B'A"T to
the conductor 1.1 through conductor 235, con-
tacts d of relay S'4, conductor 230, contacts
of relay C'R/, conductor 231, and contacts d of
velay D’l. The energization of relay S’3 there-
fore causes a negative impulse to be transmitted
over the conductors Li and 12. The opening of
the contacts b of relay S'3 interrupts the herefo-
fore described circuit for the relay 11, which in
turn, by opening its contacts a, de-energizes the
relay T/2: The opening of the contacts a of relay
T2 removes & short-circuit from around the
winding of relay S’4 so that this winding is ener-
gized in series with the winding of relay 8’3 in
4 circuit which includes the contacts a of relay
s'3 and conductor 236. .

The opening of the contacts d of relay S’4 dis-
connects the negative terminal of battery B'A'T
from conductor 1.1 so as to terminate the second
impulse of the check code. The closing . of the
contacts ¢ of relay a’4 completes an energizing
circuit for the slow-to-operate relay T'{ from the
positive terminal of battery B’A’T’ through wind-
ing.of relay 11, conductor 224, contacts ¢ of
relay 82, conductor 225, contacts ¢ of relay S'4,
conductor 226, contacts b of relay 'S, conductor
221, contacts € of relay R’S, to the neutral of
pattery B'A'T. Relay T/ effects in turn the
energization of relay T’2, which, by closing its

terminal of bat- ¢

20

40

60

65

1



o

- d of relay S’6, conductor-

26)
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contacts a, completes -an energizing - circuit for
reiay 8’5 from the positive terminal of battery
B'A'T” through contacts a of relay T’2, conductor
228, contacts g of relay 8’4, conductor 237, con-
tacts 7 of relay S’6; -conductor 238, winding of
relay S'S, conductor 208, contacts 7 of relay D’I

tc the negative terminal of battery B’A’T”,
- The closing of the contacts ¢ of relay S'5 con- -

nects the positive terminal of battery B’A'T” ito
the conductor I.1 through conductor 239, contacts
230, contacts'h of relay
C’R’, conductor 231, and contacts d of relay D’J.
Therefere, the -energization: of relay 8’5 effects
the transmission of g positive impulse over-the
line conductors LI and L2,

described cireuit for relay T"I, which in turn, by
opening its contacts g, effects the de-energization
of “the relay T2 - The opening of contacts aq of
relay T"2 removes a short-circuit from around the
winding of relay'S’6 so that this winding is ener-
gized in series with the winding of relay S’5 in
a circuit which includes the contacts a of relay
5’5 and conductor-240. - The opening of the con-

.tacts d of relay 8’6 disconnects the positive ter-

minal of battery B’A’T’
50 as: to terminate the last impulse of the check
code. e ) '

At the dispatcher’s office each impulse of the
check code effects the operation-of the polarized

Since the first impulse of the check
code is a negative impulse, the relay L closes its
contacts b and: completes 3 circuit for relay Ri

from the positive terminal of - battery ‘BAT

through contacts b of relay L, conductor 106,

- contacts b of relay R3, conductor 141, contacts ¢

40

50

it
e
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‘lay RI and conductor

‘the relay RT from the
"BAT through contacts

_the conductors L and L2,

of relay RL, conductor 142, winding of relay RI,
conductor 109, contacts b of relay D1 to the nega-
tive terminajl of ‘battery BAT. - When' this first
impulse of the check code-is removed from the
conductors Li and L2, relay I, opens its contacts

b, ‘which. thereby- removes a short-circuit from-

around- the winding of relay R3, which is now
energized in series with the winding of relay Ri
in-a circuit which includes the contacts a of re-
143, - ’

The second impulse of the check code, which
is a negative impulse; causes the relay L to close
its contacts b and complete an energizing circuit
for the ‘relay R5 fron the positive terminal of
battery BAT through contacts b of relay L, con-
ductor 106, contacts ¢ of relay R3, conductor 143’,
contacts b of relay R6, conductor 144, winding of
relay RS, conductor | 09, contacts b of relay Di
to the negative terminal of battery BAT. ‘When
the second impulse of the check code is removed
from the line conductors Lf and 1.2, relay L opens
its contacts b and removes a short-circuit from
around the winding of relay R, which is then
energized in series with the winding of relay R5
in & circuit which includes the contacts a of relay
RS, and conductor .(45. ; .

The third impulse of the check code, which is
a positive impulse, -causes the relay L to close its
contacts a-and complete an’energizing circuit for
Dositive-terminal of battery
a of relay L, conductor 140,
contacts ¢ of relay R6, conductor | 46; contacts d

‘of relay RY, conductor 147, winding of relay RT,
‘conductor- 109, contacts b

negative terminal of battery BAT. When thj
last impulse of the check code is removed from

The opening of the
-contacts b of relay S8 interrupts the heretofore

from the conductor I.{ -

relay 'L so that it closes either its contacts ¢ or °
-contacts b, depending tipon the polarity of the
~impulse,

. DI".from ‘the positive terminal of

of relay Di to the - -contacts d of the relay D

-of the energized relays S

relay L opens-its.con-

2,135,295

tacts ¢ and removes a- short-circuit from around
the winding of relay RS, which is now energized
in series with the winding of relay R1 in a circuit
which includes contacts g of relay RT and con-
ductor 148. -

- When the relay R9 is energized, the opening of -

its contacts ¥ interrupts the heretofore described -
circuit of relay 3, which was completed through

the contacts a of the ‘operated select key SK3.
However, if the select code agrees with the select,

10

code sent. out from. the  dispatcher’s office; the .

relays Rl to R8 are energized'in the proper coms-
bination to compiete another circuit for the relay
3 before.the relay RS operates so that' relay 3
does not becorme de-energized when the relay R9
opens its contacts . This auxiliary circuit for

.the relay 8 is from the negative terminal of bat-

tery BAT through winding of relay 3, conductor

15

112, contacts ¢ of relay 3, conductor 149, contacts -

e of relay. R, conductor 150, contacts ¢ of relay
RS, conductor 15, contacts ¢ of relay R, ¢on-
ductor 114, contacts
of battery BAT. -

The closing of the contacts g of relay R9 com-
bletes an energizing circuit for g slow-to-operate
relay C1 from the positive terminal of battery
i conductor- 153,
contacts ¢ of relay 9, conductor {54, contacts ¢
of relay R9 to the neutral of battery BAT. The

. closing of the contacts ¢ of relay Cl completes

another holding cireuit for relay 3 from the
ative terminal of battery BAT through the
ing of relay 3, conductor 112, contacts ¢ of relay
3, conductor 149, contacts ¢ of select key. SK3,
conductor 155, contacts 9 of-relay C1 to the neuy-
tral of battery BAT. Therefore, the relay 3 is
not de-energized when the heretofore traced aux-

neg-

iliary circuit for this relay is opened at the con- -

contacts i of relay
lamp LA3 from the bositive terminal of battery

‘BAT through contacts i of relay CI, conductor

156, contacts & of relay- 3, conductor

LA3 to the negative terminal of battery BAT.

The- lighting of the lamp L.A3 indicates to the
dispatcher that the Droper remote station equip-
ment has been selected and that he

‘When the dispatcher Operates-the opergte key -
OK, ‘an energizing circuit is completed for the ;

relay P from the bositive terminal of batiery BAT
through contacts e of reldy Cf,

conductors Li and 1.2 in a manner
scribed.  Also, by closing its contacts ¢,
completes an energizing circyit for

through the winding of relay DI, conductor 59,

-contacts a. of relay P, conductor 160 contacts ¢

of relay CI, to the neutral of battery BAT, The
opening of the contacts b-of relay DI interrupts
the circuits of the energized relays RO, RL, RI,
R3,'R5, R6, RY, and RS and the opening of the
Interrupts the cireuits
to S6, inclusive, of the

sender S so that all of the relays of the dispatch-

‘er’s office equipment except relays 3, Cl, and DI 75

d of relay Cl to the: neutral -

wind-
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are de-energized. The closing of the confacts @

of the relay Di completes a locking ecircuif for

itself from the positive terminal of battery BAT
through the winding of relay DI, conductor 189,
contacts @ of relay DI, conductor {61, to the
neutral of battery BAT through contacts k of re-
lay R1, contacts e of relay RS5, contacts e of relay
RI, and contacts e of relay 9 in parallel so that
the relay DI remains energized until all of these
relays have been restored to their respective nor-
mal positions.

The closing of the contacts ¢ of relay P com-
pletes a locking circuit for relay Cl from the posi-
tive terminal of battery BAT, winding of relay Ci,
conductor 153, contacts a of rélay Ci, conductor
{82, contacts b of relay R, conductor {83, contacts
¢ of relay P, to the pneutral of battery BAT. As
soon as the relay RO is de-energized in response
to the energization of the reset relay DI, the
contacts b of relay RO completes a circuit arcund
the contacis g of relay P so that the relay Ci
remains energized after therelay P is deenergized
by the dispatcher’s releasing the operate key OK
to remove the operating impulse from the con-
ductors Ll and L2.

At the selected remote station, the positive op-
erating impulse causes the relay I'T’ to close its
contacts @ and effect the energization of relay
1,/P’. The closing of the contacts ¢ of relay L'P’
completes an energizing circuit for relay C’'R'X’
from the positive terminal of battery B’A'T
throuch contacts a of relay L'P’, conductor 208,
contacts a of relay 8’6, conductor 244, winding of
relay C'R’X’ to the negative terminal of the bat-
tery B’A’T’. When the operating impulse is re-
moved from the conductors Li and L2 an ener~
gizing circuit is completed for the relay C’R’ from
the positive terminal B’A’T’ through contacts d
of relay D’3, conductor 242, winding of relay C'R’,
conductor 243, contacts a of relay C’'R’X’, con-
ductor 24{, winding of relay C'R’X’, to.the nega-
tive terminal of battery B’A’T’. By opening its
contacts b and d and closing its contacts ¢ and ¢,
relay C'R’ transfers the remote station equip-
ment B from its normal set of conductors E to
the spare set of conductors Li and L2. By clos-
ing its contacts e, relay C'R’ completes an ener-
gizing circuit for reset relay D’1 from the positive
terminal of battery B’A’T’ through winding of
relay D’{, conductor 243, contacts € of relay C'R/’
to the neutral of battery B’A'T". .

The opening of the contacts 7 of relay D'l in-
terrupts the circuits of the energized relays RO/,

R'1’, R’1 to R'S, inclusive, ‘and S’1 to 8’6, in-

clusive, so that all of these relays are restored
to their respective normal positions. The clos-
ing of the contacts a of relay D’i exiends the
conductor L2 to the further remote stations so
that they may be reset by the dispatcher in a
manner hereinafter described. The closing of
the contacts e of relay D’'{ completes a locking
circuit for the relay D’} from the positive termi-
nal of the battery B’A'TY through winding of
relay D’1, conductor 243, contacts e of relay D',
conductor 244, contacts f of relay D’3, to the neu-
tral of battery B’A'T". :

After having released the operate key OF,
the dispatcher opens the switch LDSW at the dis-
patcher’s office and operates the switch LTSW
so as to transfer the dispatcher’s office equip-

ment A from its normal set of conductors E to

the spare set of conductors L.i and 1.2. The dis-
patcher can then control the ‘remote station

75 -equipment B over the spare set of conductors Li

and L2 by operating the dispatcher’s office equip-
ment A.

When it is desired to restore the equipments A
and B to their normal set of conductors E, the
dispatcher first operates the switch LTSW so as
to transfer the dispatcher’s office equipment A
from the conductors Li{ and L2 to the conductors
. Then the dispatcher opens the switch LDSW
and restores the select key SK3 to its normal po-

sition, thereby effecting the de-energization of i

the relay 3. The dispatcher nezt operates the
release key RK for several seconds and then re-
lesses it. The operation of the release key RK
completes an energizing circuit for the release
relay R from the positive terminal of battery
BAT. through contacts a of key RK, conductor
164, winding of relay R to the negative terminal
of battery BAT. The closing of the contacts ¢
of relay R connects the positive terminal of bat-
tery BAT to the conductor L2 and the closing of
the contacts e of relay R connects the negative
terminal of the battery BAT—I to the conductor
1.{ so that the batteries BAT and BAT—! are
connected in series across the conductors Li

and 12 to transmit a boosted negative impulse.

The opening of the contacts d of relay R inter-
rupts the heretofore described locking circuit for
relay Cl so that it is restored to its normal posi-
{ion. The closing of the contacts a of relay R

completes an energizing circuit for the reset re-

lay Di to insure that all of the relays of the dis-
patcher’s ofiice equipment are restored to their
normal positions.

At each of the remote stations, the high nega-

tive potential impressed across the conductors 3
1.} and 1.2 effects the operation of a glow tube

&'T’, the grid circuit-of which is operatively con-
nected in a well-known manner across the con-
ductors Li and L2 by the contacts ¢ of the ener-
gized reset relay D'1 so that the relay D’2, which
is connected in series with the output circuit of
the glow tube G'T”, is energized. The closing
of the contacts ¢ of the relay D'2 completes an-
other energizing circuit for the relay D'l so as to

insure that this relay remains energized as long -

as the relay D’2 is energized. The closing of the
contacts a of relay D’2 completes through con-
ductor 246 an energizing circuit for the relay
D’3. By opening its contacts b, relay D’3 inter-
rupts the circuit of the relay D’2, but the relay
1’3 is not de-energized by the opening of the

-eontacts @ of the relay D’2 because a locking

circuit is completed for the relay D’3 from the
positive terminal of battery B’A'T” through con-

tacts b of relay R’O’, conductor 247, contacts @

of relay D’3, conductor 246, winding of relay D'3
to the neutral of battery B’A"T. The opening
of the contacts d of relay D’3at the selected re-
mote station effects the de-energization of the
relays C’'R’ and C’'R'X’ so that the remote sta-
tion equipment is reconnected to its normal set
of ‘conductors E. - The opening of the confacts e
of relay D'3 in each of the intermediate stations
opens the locking circuit of the associated relay
D'l so that this relay is restored to its normal
position when all of the other relays controlled
thereby have been restored to their normal posi-
tion.  In the end station, the relay D’{ is not de-
energized until the reset impulse is removed from
thie line conductors. This result is accomplished
by having the relay 1’2 theresat complete through
its contacts e an energizing cireuit for a relay
X9 across the conductors L.i and L2. Relay X2,
by closing its contacts a, completes a locking cir-

cuit for itself and by closing its contacts ¢ com-:

40




‘pletes a circuit for relay D'l as long as the reset
impulse continues to flow.
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-When the relays D'l in all of the remote sta-
tions ‘have been restored to their normal posi-
tions, the. heretofore described check. cireuit 13
completed so that the relay R’O’ in each of the
remote stations is energized to open its contacts
b and restore its associated relay D3 to its nor-
mal- position: At the dispatcher’s office, this
check  circuit effects the ‘lighting -of ‘the start
lamp ST to inform the dispatcher that the equip-
ment is in its normal condition. :

- In each of the remote stations, the. first ener-
gization of the relay L’'P’ or I’N’ thereat during
the transmission of a select code completes an
energizing ‘circuit for the associated relay R’T
from the positive terminal of the battery B’A'T’
through the winding of relay R’1, conductor 249,
contacts a¢ of relay R’L’, conductor 250, to the

neutral of battery: B’A’T” through either con- .

tacts e of relay L'P’ or contacts e of relay L/N".
By closing its. contacts a; relay R’T -completes a
locking circuit for itself through conductor 260

-and contacts i of relay D’1.. By opening its con-

tacts b, relay R'1 opens the circuit of the slow-to-
drop-out relay D’4, but each time the relay L'P’

--1s energized, its contacts ¢-completes an energiz-

3
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- aof relay R’6 to the neutral of battery B’A’T’;

ing circuit for relay D’4 and each time the relay

'L’N” is energized its contacts ¢ completes through

the contacts d of relay R’6 an energizing circuit
for relay D’4. ~Normally, the duration elapsing
between select code impulses is sufficiently short
to prevent the relay D’4 from closing its con-
tacts b. R
When the last. impulse of the select code is
removed from“the conductors LI and T.2 and
relay R’6 becomes energized in'the selected sta-
tion, a circuit is completed for the relay D’4
from the positive -terminal of battery B’A’T’

‘through the winding of relay D’4, conductor 209,

contacts d of relay L’N’, conductor 251, contacts

'In each of the other remote stations, however,

45

the select code -has not effected the energization
of the relay R’6 thereat: Therefore, in each of
these other .remote stations the relay D’4 be-
comes deenergized after the last select code im-

“pulse: has been . removed from the conductors

50
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Lf and L2. By clesing its contacts b, relay D’4

in these other remote stations completes through
conductor 243 an energizing circuit for the as-

sociated reset relay D’I, which -in turn resets -

all of the energized receiving relays R’I to R4,
inclusive, in the manner heretofore described.
Each relay D"l completes the ‘heretofore de-
scribed locking circuit for itself through the con-
tacts e of: the associated relay D’3 so that each
relay D'l remains energized -until its ‘associated
relay D’3. is’ energized by the release  impulse
transmitted from the dispatcher’s office.

. The selection of each of the other remote sta-

‘tions- common to the :conductors LiI- and L2 in

response to the transmission of the select code
individual thereto is effected by having the relays
R’1;-R’3, and R’5 connected in a different man-
ner in each. of these other stations from that
shown ‘in Fig.'2 so that they are successively

- energized by the-three impulses of the individual

- 70

select ‘code. For example; if the select code of a
remote station is one negative followed by two
positive impulses; the relays R’1 and R’5 in that

station are connected in the same manner as in

Fig. 2, but the relay R’3 is.connected so that its

~ energizing circuit includes the contacts a of relay

L’P’ instead of contacts a of relay I’N’. Also

2,185,205

in that remote station, the contacts ¢ of relay
5’3 of the sender S’ are arranged to ‘connect the
positive  terminal instead of the negative. ter-
minal of battery B’A’T’ to the conductor L in

order to produce-a check code of three positive -
“impulses.: If the select code of a remote station

is three negative impulses, the relays R’Il_and g

~R’3 are connected in the same manner as in PFig.

2, but the relay R’5 is connected so that its en=
ergizing circuit includes the contacts a. of relay

L’N’ ‘instead of the contacts @ of relay - L/P’, .
Also in this-remote station, the contacts ¢ of re-.

lay 8’5 of the sender.Si are arranged to connect

10

the negative terminal instead of the  positive

. terminal of battery B’A’T” to the conductor Li in
order to produce. a check code of a -positive im~

pulse followed by two negative impulses.

150

- If for -any reason the normal check circuit =

through the conductors LI and L2 becomes. in-

terrupted or a short-circuit is completed across

the conductors, relay I. in the dispatcher’s office

becomes de-energized and by opening its con-

tacts b effects, in a manner heretofore described,- .

the energization. of the relay RI. in series with
the relay RO. The opening -of the contacts d
of relay RL interrupts the circuit of the start

relay RL completes a cireuit for the pilot-lamp
PL from the. positive terminal of battery . BAT
through the contacts b of relay RS9, conductor
136, contacts a of relay RL, conductor 167, lamp
PL to the negative terminal of battery BAT. The
lighting of the pilot. lamp PI. informs the dis-

- patcher that the spare set of conductors is not

in an operative condition, -
After the short-circuit across the conductors

~ lamp ST. The closing of the contacts @ of the

30

Li and L2 has been removed or the open circuit -

through these conductors has been repaired; the
dispatcher operates the. reset key RK to effect
the energization of the reset relay R. The open-

ing of the contacts d of the relay R-interrupts-

the circuit through the contacts I,1 and-L2 and

the closinig of the contacts ¢ and e of relay R -

causes the relatively high voltage hegative reset
impulse to be transmitted over.the conductors

_Li and L2. - Also; the closing of the contacts a

of the relay R completes through  conductor 159
an energizing circuit for the relay DI which ef-
fects, in the manner heretofore described, the de-
energization of the relays RO and RIL.

At each of the remote stations which is not in
its normal position, either the relay R’L’ ¢r the
relay D'l is energized so that the associated glow

45

50‘:

tube G'T”.is operatively connected across the .

conductors Li and 1.2 by either the contacts ¢
or the contacts ¢ of relay D',

of the relay R’L’
Therefore; in each-of these remote stations the

" negative reset impulse effects ‘the energization of
in a manner
apparatus at ¢

the associated relay D’2 which,
heretofore described, causes the-
the station to be reset to its normai position.’

In case the equipment at the end station is in

its normal reset position -so. that -the battery

B’A"T” is connected t0 the conductors Li and 1.2 =

when- the negative reset impulse
this reset impulse does not effect

is. transmitted,

of theshort-circuit effect of the battery B’A’T".
However, the current through the relay X’1’ is
now sufficient: to cause- this relay to -close its
contacts a and. complete an energizing circuit for
relay DI, .The opening of contacts'd and d of
relay D"l ‘removes the battery B’A”T" from
across the conductors. i and L2 so that the

voltage across these conductors increases to a-

7 the immediate
operation of the glow tube G’T’ thereat becauss
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value. sufficient to effect the operation of the

tube G'T” and the associated relay D’2. The en-

ergization of relay D’2 then effects, in the man-
ner heretofore described, the energization of relay
X’2 and the resetting of the apparatus at the
end station to its normal reset position when the
reset impulse is removed from the conductors
L and 1L2.

‘While we have, in accordance with the patent

statutes, shown and described our invention as

applied to a particular system and as embodying
various devices diagrammatically indicated,
changes and meodifications will be obvious to
those skilled in the art, and we therefore aim in
the appended claims to cover all such changes
and modifications as fall within the true spirit
and scope of our invention.

What we claim as new and desire to secure
by Letters Patent of the United Sfates .is:

1..In combination, a plurality of supervisory

control systems, each system including equip-
ment at a controlling station, equipment at a
remote station and an individual set of con-
ductors interconnecting the station equipments
of the system, a spare set of conductors common
to all of said station equipments, means for
transmitting over said spare set of conductors
an impulse code individual to each remote sta-
tion equipment, means including means 2asso-
ciated with each remote station equipment re-
sponsive to said impulse codes for selectively con-
necting to said spare set of conductors the re-
mote station equipment individual to a ftrans-
mitted impulse code, and means for connecting
to said spare set of conductors the controlling
station equipment corresponding to the selected
remote station equipment connected thereto.

2..In combination, a plurality of supervisory
control systems, each system including equip-
ment at a controlling station, equipment at a re-
mote station and an individual set of conductors
interconnecting the station equipments of the
system, a spare set of conducfors common to
all of said station eguipments, means for trans-
mitting over said spare set of conductors an im-
pulse code individual to each remoie station
equipment, means including means associated
with each remote staton equipment responsive to
said impulse codes for selectively connecting to
said spare set of conductcors the remote station
equipment individual to a transmitted impulse
ccde and for disconnecting the selected remote
station equipment from its individual set of con-
ductors, and means for connecting to said spare
set of conductors the controlling station equip-
ment corresponding to the selected remote sta-
tion equipment connected thereto.

3. In combination, a dispatcher’s office, a vlu-
rality of remote stations, a separate supervisory
conirol system interconneciing said dispatcher’s
office and each remoie station, each system in-
cluding equipment at the dispatcher’s oifice,
equipment at the remote station and an indi-
vidual set of conductors interconnecting the two
equipments of the system, a spare set of con-
ductors common to the eguipments of all of said
systems, means at the dispatcher’s office for
transmitting over said spare set of conductors
an impulse code individual to each remote sta-
tion equipment, means including means asso-
ciated with each remote station equipment re-
sponsive to said impulse codes for selectively con-
necting to said spare set of conductors the re-
mote station equipment individual to a trans-
mitted impulse code, and switching means at the

2]
dispatcher’s office for connecting the dispatcher’s
cffice equipment of each system to said spare
set of conductors.

4. In combination, a dispatcher’s ofiice, a plu-
rality of remote stations, a separate supervisory
control system intercennecting said dispatcher’s
office and each remote station, each system in-
cluding equipment at the dispatcher’s office,
equipment &t the remote siation and an indi-
vidual-set of conductors interconnecting the two
equipments of the systemn, a spare set of con-
ducters common o the equinments of all of said
systems, means ab the dispatcher’s office for
transmiitting over said spare set of conductors
an impulse code individual to each remote. sta-
tion equipmment, means including means asso-
ciated with each remote station -equipment re-
sponsive to said impulse codes for selectively
connecting to said spare set of conductors the
rémote station equipment individual to a trans-
mitted impulse code and for disconnecting the
selected remote station egquipment from its indi-
vidual set of conductors, and mantally controlied
switching means at the dispatcher’s office for dis-

connecting the dispatcher’s office eguipment of -

each of said systems from its individual set of
conductors and for connecting it to said spare
set of conductors.

5. In combination, a dispatcher’s office, a piu-
rality of remote stations, a separats superviscry
contrel! system interconnecting said dispatcher’s
office and each remote station, each system in-
cluding equipment at the dispatcher’s office,
equipment at the remoie station and an indi-
vidual set of conductors interconnecting the two

sguipments of the system, a spave set of con--

ductors common to the equipments of all of said
systems, means at the dispatcher’s office for
transmitting over said spare set of conductors
an iimpulse code individual to each remote sta-
{ion equipment and a subsequent control im-
pulse, switching means asscciated with each re-
mote station equipment for connecting it to said
set of spare conductors, means associated with
each remote station equipment responsive to said
impulse codes for selecting the switching means
associated with the remote station equipment. in-
dividual to the transmitted impulse code, means
responsive to the control impulse for effecting
the operation of the selected switching means,
and switching means at the dispatcher’s office for
connecting the dispaicher’s ofifice equipment of
each system to said spare set of conductors.

6. In combination, a plurality of stations, a
pair of conductors interconnecting said stations,
selective means at each of said stations having
a control relay normally connected between said
conductors, a source of relatively low potential
normally connected in series with the. control
relay in one of said stations, means for applying a
relatively high potential across said conductors
in opposition to said source whereby the current
through said scurce and the associated control
relay is reversed, meahs responsive to said cur-
rent reversal for effecting the connection of said
last~-mentioned control relay across said conduc~
tors independently of said source, and means for
transmitting over said conductors to said control
relays impulse codes individual to each station to
effect the operation of the associated selective
means.

7. In combination, a plurality of stations, a
pair of conductors interconnecting said stations,
supervisory control equipment at each of said
stations, selective means at each of said stations
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having a control relay norma.lly connected be-
tween said conductors, a source of relatively low
potential of a predetermined polarity connected

. in series with-.the control-relay in one of said

o

10 -

15

stations, means . for- applying a -relatively high
potential-of said predetermined polarity across

-said conductors. whereby the current through said
source and associated relay is reversed, means -

responsive to said current reversal for effecting
the ‘connection of * said- last-mentioned . control

relay across said pair of “conductors independ-.
ently of said source, means for transmitting over. .
said pair of conductors to said control relays an

impulse -code individual to each station, and
means including -said selective means for selec-

tively connecting .to said pair-of -conductors in
‘response to the transmission of an impulse code

o only the supervisory-control equipment at 'the

20

station individual to the transmitted code.:

8. In combination, a plurality of stations, a

pair -of conductors-interconnecting said stations,

‘supervisory control-equipment: at-each of said

stations, selective means at each of said-stations

: having -a’ control relay -normally connected be-.
“tween said conductors, a source.of relatively low -
-potential ‘of a predetermined polarity connected

..in series with the control relay in one of said

40

. “stations; means for applying a- relatively high
.- potential of said predetermined -polarity across
.30

said conductors whereby the current through said

_source -and 'associated. relay is reversed, means
responsive to said current reversal for effecting °

the connection of said last-mentioned control

relay across said pair of -conductors independ-~
ently of said source, means for transmitting over
said’ pair "of -conductors to said control relays.
an impulse code individual to each station, means,

including said selective means for selectively con-

 necting to said pair of conductors in response to

the ‘transmission of an impulse code -only the
supervisory -control equipment:at the station in-

2,135,295

dividual to the transmitted code; means for

transmitting  over said pair of conductors a.re-

lease impulse of a predetermined character, and
means responsive to said release impulse at-the

- station in which the associated supervisory con-

trol equipment is connected to said pair of con-
ductors for effecting the disconnection of ‘that
equipment therefrom. -

9. In ‘combination, a plurality of stations, a

pair of conductors interconnecting said stations,
supérvisory . control “equipment ‘at -each of said

having ‘a- control relay normally connected be-

10

. stations, selective means at-each .of said stations

tween said conductors, a source of relatlvely low:

potential of a predetermined ‘polarity connected

in_ series with the control relay in one of said
stations, means for applying a relatively high
potentidl of said predetermined polarity. across.

said conductors whereby the current through said
source and associated relay is reversed, means
responsive to said current reversal for effecting

the connection of Said last-mentioned -control .
“relay. across -said pair of conductors .independ=-"-

ently of said source, means for transmitting over

‘said.pair of cenductors to said.control relays

an impulse code individual to each station, means
including said selective means for selectively con-
necting -to said pair of .conductors in response

to the transmission of an impulse code only the

supervisory control equipment at the station in-
dividual .to the transmitted code,” means :for
transmitting over said pair of conductors a re-
lease impulse having a relatively- high: potential
of -a predetermined character, and means re=

“ sponsive to-said- release impulse for disconnect--
ing from said conductors any supervisory control.

equipment that may be connected thereto-and
for restoring the normal connectmn of sald con-

irol relays to said conductors.

CLYDE E. STEWART
LEO D. WHITE. -
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