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& pulse relays which control the movement of a .
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My invention relates to a selector system for
telegraph lines, -and more particularly to that
type of line used for printing telegraphs. In
systems of: this type it has been usual to have a
plurality of printers associated with one line and

means have been provided for connecting certain
desired stations thereto, but my system provides .

means located at a central point for automati~

cally connecting -any one station tc.sny other

station. , o .
A-feature of my invention is the provision at
a central point of selecting means controlied from
a distant station to connect the said distant sta-
tion to any other station terminating at the said
central station to the exclusion of the other sta-
tions. o :
vision in'the selecting means of a2 selector switch
an electromagnetic means conftrolling said selec-

tor switch, whereby the"selector switch-can be
stepped, or may be driven to & group contact and.

then. stepped to - a desired contact in the group,

or may he driven to-a group contact and then
permitied to select any idle line in that group.,
 Other features will ‘become apparent upon fur-:

ther perussl ‘of. the specification, and together
with the features pointed out, will be explained
hereinafter, referenice being rade o the accom-~

sive, which drawings, when placed from ‘left to
right " in  their - numerical “order,. show. a full
“schematic.
system. BEETE oo

The present invention will be best understood
from a consideratitn of the following -detailed

description . taken in’ connection with the ac-
companying. drawings with the understanding,

however, that the. invention is not confined to

any, strict -conformity. with thé showing of the.

drawings, but may be. changed or modified so

long .as such. changes or medifications mark no |

material departure from the salient featlres of
the invention as. expressed 'in the 'appended

. disclosure will be  facilitated by a preliminary
general: description of the system. The in¥en-
tion provides means whereby a group of fele-
graph lines extending from stations to 2 central
station may be interconnected by the operation
of ‘a dialing means located. at the respective sta-
tions. At the central station: each réspective
.telegraph line terminates in a selector of the type
shown. - Each selector comprises & group of im-

Another fegture of my -invention is the pro-

circuit arrangement of my selector .

(CL 178—2)

rotary switch, whereby thse said switch 'isdri“ven'

to @ certain group contact. -~ In the contact bank -

CB4 . associated with the switch every tenth or
““fens” group contact is adapted to he connectad
to ground potentisl by a corresponding counting
‘relay B2, 'CR, D2 or E2 of Fig. 2, these relays

being eperated successively when the fivst digit

of the wanted number is dialed. Then other

swjtching relays cperate: to place the selector
switch -under the direct control of %he dialing
means at the station to 'step the said selector

Switch to any: desired. contact dn the group.

Other relay means aré provided to drive the se-

lector switch to s certain group and then permit

“this switeh to hunt for an idle line in the group.
The general operation ¢f my system is ag fol-
lows: ) e ‘ .
The operator at a sStation, as shown in Fig. 1,
: .desirmg‘ tc connect her station to another station
-associated with: the central ‘station,. will oberate

10

15

“the dial key DK and then proceed to dial the
nu'm.be;' -of the desired station.  The first’ actu- - :
ation of the dial D causes the off-normal spring =

ON sassociated therewith to assume an slternate

position to. close an energizing "circuit . for. the .

off-normal relay OFR which gpens the “shun

‘cireuit around the polarized line relay. PLR to°

~permit-the said relay to operate to éondition the -
telegraph -line “for dialing. "As the dial D re-"

turns to-its. normal position it intérrupts the
-current flow over the teélegraph line to dial the
Arst.digit in the well known manner.  The im-

30

pulse relays shown in Fig, 2 are affected by thé
interruption of the current flow over the line gnd -

operate to ground the “tens” contact in the con- -

tact bank associated. with the . selector switeh,
and at the same time-close. a self-interruptin,

-operating circult for the metor magnet, which -

‘causes the selector switch to be driven to cround.
at the “tens” contact as the impulse. relavs 3¥e "4

rapidly -energized and deenergized  in . succes-
sion, responsive.te: the dial impulses.” The. selec-
tor switch brushes will' move continuously step

by step to the selected “tens” contsct.

- Due to the usual change-over operaticn follow-
ing:the first series of impulses, the movement of
the selector switch is placed under the direct con--

trol-.of the dial and moves step by step in unison
withthe dial impulses of the second series until
1its wipers engage the contact of the wanted stub-
scriber’s line. .- S Co

If the operator at the substation does not care
to be'connected to any particular line in the

group, but to merely any idle lihe in the group; -
‘other change-over means. are provided which-
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" cause the selector switch, when it stops upon a
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predetermined contact of such a group of lines,
to hunt for an idle line in the group. In such
a connection the operator wiil dial the number
in the usual manner and the dialing of the first
digit will ground the proper “fens” condact and
the dialing of the second digit will step the
switch wipers to the group conbact at which time
the change-over means operate and cause the
switch to step until it locates 2 set .of contacts
leading to an idle line.

Having described in general the circuit of the
apparatus used in my invention, I will next de-
scribe the detailed operation of the same in es-
tablishing the different connections. Assuming
that the subscriber at station “A” in Fig. 1 de-
sires to be connected with another subscriber, he
will operate his dial key DX which closes alter-
nate contacts {i and {2 to place the dial D in
4 series connection with the line L which extends
to the central office. The flow of current from

‘the central cffice is normally present on this line-

and may be iraced from battery at relay 20 of
Fig. & through normal contacts 18 and 14, line
1., normal contact 15 of relay SLR in Fig. 1,
through the winding of dial relay DR, and over

the line L, through the dial key DK, the winding .

of the polarized start relay PSR, normal contact
{8 of off-normal relay OFR, and through the
telegraph printer TP to ground.

Assuming that the number of the desired . sta-
tion is 55, the operatcr will dial the first digit, or
«5” hy operating the dial D in the usual manner.
An energizing circuit for the relay OFR is closed

at off-normal contacts CN of the dial D. The"

relay - OFR closes & locking circuit for - itself

through its alternate -contact 17 to ground atb

alternate contact §8 of release key REK. The

relay OFR copens contact 16 which removes the

shunt sround the polarized line relay PLR, which
will thereupon he energized by current flowing
over the line in the previously described manner.
The closing of alternate contact i9 of relay PLR
establishes an obvious energizing circuit for the
dial battery relay DBR which energizes to -close
alternate contact 28 to connect the dialing bat-

" tery DB to the line L which reverses the flow of

65

current in the previously described line  circuit
and causes the operation of the polarized start

“relay PSR which closes ifs alternate contact 21

o close a start circuit for the usual motor which

“is used for driving the telegraph printer.

The first interruption of the flow of current
over the line by the dial D causes the dialing relay
DR io deenergize and restore its contact 22 to its
normai position, which places ground upon the

dialing conductor DC to close an energizing cir- -

cuit for the switching relay SW and the first im-
pulse relay Af. The relay SW is operated by
current flowing from grounded battery through

the winding of relay SW, normal contact 28 of ¢

relay SWA, dialing conductor DO, alternate con-

tact 28 of relay DER, which is of the slow~to-

release type and holds up even though its ener-
gizing circuit has been cpened at contact 2% of
relay DR, to ground st normal contact 22 of
relay DR. The first impulse relay Al is oper-
ated by current fowing from battery through the
closed contact 25 of relay SWD in Fig. 4, con-
ductor ' 28, closed contact 2Te of impuise relay
i, and through the contacts 2714, 27c, 27h, the
winding of relay Al, normal contact 28q, con-
ductor 28, normal contact 23 of SWA, and the
dialing conducter DC t0 ground at normal con-
tact 22 of dialing relay DR. When the line L is

restored to normal.

again closed by the dial contact D, after the
first interruption, the dialing relay DR energizes
and opens its normal contact 22 t0 open the
energizing circuits for the relays SW and Al,
just described. The relay SW, due to its con-
struction, is of the slow-to-release type and re-
mains operated during ithis brief inferrupfion.
Relay Af, however, has closed its contact 30a
and as soon as the contact 22 is opened, the cur-
rent flows through the winding of impulse relay
A2 to ground at alternate contact 30a of relay
Al. Relay A2 operates and opens normal con-

10

tact, 98a to. -extend the dialing conducter DC -

to the next set of impulse relays. Meanwhile an
obvious energizing circuit for impulse hold-over
relay IHR has been closed atb alternate contact
38a of relay Al and said relay IHR is locked up
by current flowing from grounded battery
through winding of relay IHR, its alternate con-
tact 3, conductor 32, closed contact 33 of relay
18, conductor 34, normal contact 35 of relay I1,
conductor 38 to ground at alternate contact 37
of relay DIR in Fig. 1. :
The restoration to normal .of contact 22 of
¢ial relay DR, due o the second interruption by
the dial D, causes the energization of the second
impuise relay Bi by current flowing from
grounded battery through alternate contact 38e
of reiay Af, through winding of second impulse
relay Bi, normsl contact 28b, over the dialing
conductor DC to ground at normal contact 22 of
relay DR. - 'The relay B! closes its alternate con-
tact 30b-and irnmediately upon the opeuning of
contact 22 by the reenergization of the dialing
relay DR, after the second impuise, the relay B2
is operated by current flowing from battery
through contact 25 of relay 8WD in Fig. 4, over
the previously traced circuit, and through con-
taci 270, alternate contact 35b of relay Bfi, the
winding of relays Bl and B2-io ground at alter-
nate. contact 38b of Bi. The operating circuit
for the impulse relays Al and A2 was opened at
contact 3%b of relay Bl and. they accordingly
The operation of relay B2
disconnects, by the opening of contact 288, the
;ec_ond impulse relays Bi and B2 from the dial-
ing conductor DC and closes contact 48D to place
ground . potential upon’ the first “‘tens” contact
in the contact bank CB#. This potential can be
traced from ground, through the winding of re-
lay SCR, conducior 83, normal contacts 40e, 48d,
&fc, of the counting chain or impuise relays,
alternate contact 48b of relay B2 and conductor
98 which leads to the first “tens” contact.
Relay B2 energizes and closes alternate con-
tact 40 to -establish an energizing circuit for
the motor magnet MM, which is energized by
current flowing from grounded battery at relay
SWD in g, 4, through the resistance RA, con-
ductor 41, normal contact 42, through the wind-
ing of the mobtcr magnet MM, normal contact
43 of relay M8W, normal contact 44 of the motor
magnet MM, conductor 45, normal contact &8 of
hunt control switch- relay. HCA, conductor 41,
alternate contact 416 of relay B2, conductor 48,
normai contact 48 of relay RCR to ground. The
motor magnet MM opens ifs contact 44 to inter-
rupt the energizing circuit and the motor mag-
net MM is deenergized and steps the wipers Wi,
W2, W2 and W4 one step. The motor magnet
MM is so constructed that it moves the wipers
W! to W4 one step each time it is deenergized.
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Upon its deenergization the energizing circuit is.

again completed at contact 44 and the motor
magnet MM again energizes and deenergizes io
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again step the wipers. This action is continuocus

until the wiper W4 engages one of the “tens”

contacts which is grounded,

In the meantime, however, the third inter-
ruption of the line has been caused by the dial
D and the dial relay DR has been deenergized to

again ground the dialing connector DC {o estab- .

lish an energizing circuit for the third impulse
relay ClI,
flowing from battery, through .alternate con-

tact 38b of the second impulse relay B2 through -

the winding of reiay CI, normal contact 28c¢ of
relay C2, and over the dialing conductor DC to
ground.at normal contact 22 of relay DR. Re-
lay CI operates and. closes alternate contact 88c
to interrupt the energizing circuits of relays Bi
and B2, which, accordingly, restore their con-
tacts to normal. 'The opening of contact #4685
removes the ground from the first “tens” con~

tact in contact bank CB4 but the closing of con-.

tact 48¢ of relay C2 has placed ground potential
on the next “tens” contact. The  opening of

contact 38b of relay B2 removes battery from the '
but a substitute .

energizing circuit of relay Cfi,
battery has been connected thereto at contacts
39¢ and 21¢ of relay Ci, and, as soon. as the

line L has again been closed and the relay DR

again.energized to remove ground from the dial-
ing conductor DC, the relay C2 is energized by
current flowing from battery at armature 28 of
relay SWD over the previously traced' circuit,
through the contacts 2T¢ and 39¢, the windings
of the relays Cl and C2 to ground at 38c. The
closing of alternate contact 4ic of relay C2 con-
tinues the self-interrupting energizing cireuit of
the motor magnet MM. This circuit is closed at
contact 4{c before it is opened at contact &ib
of relay B2 so that the motor magnet MM con-
tinues to operate at this time. The closing of
contact 48¢ of relay C2 extends ground to the
second “tens” contact on the contact bank CB4.
‘The respective relays are so constructed and
their operation so timed that the counting re-
lays will remove the ground from one. “tens”
contact and place it on the next contact before
the wipers Wi etc. can possibly reach the first
“tens” contact.

The fourth and fifth dialing impulses cause
the operaticn of the counting chain relays DI
and D2 and E! and E2 ih the same manner, and
the relay E2 will remain energized after the
cessation of the dialing, and the fourth “tens”

contact will be grounded. When the wiper W4

reaches the fourth “tens” contact, an energizing
circuit is closed for the motor switching rélay
MSW. This relay is energized by current flowing

from grounded battery through the resistance
RA, through the lower winding of relay MSW,

closed contact 80 of relay SWD, conductor-5i,
wiper W4, conductor 52, alternate contact 40e

of relay E2, conductor 53, through the winding:

of the sléeeve control relay SCR, which also ener-
gizes, to ground. Relay MSW opens normal

contact 43 to interrupt the circuit for the motor:

magnet MM, which accordingly is prevented
from. further operation at this time. -

The closing of alternate contact 94 of relayz

MSW establishes an energizing circuit for the
switching relay SWD which is energized by

current flowing from grounded battery through

the winding of relay SWD, alternate contact 5¢

of MSW, conductor 355, alternate contacts 33
and 59 of relay OFA to ground. The relay SWD.

locks itself up through -its alternate contact 86
and closes a locking circuit for the relay MSW

which relay is energized. by current

five times.

3

at make-before-break contact 50." The opening
of contact 26 of SWD removes the battery from
the energizing circuit of relays El and E2 and

" these relays restore to normal and  remove

ground from the fourth “tens” contact on bank

5

CB4, and also open the energ1z1ng circuit of - re-

lay SCR _
In the. meantlme an energizing c1rcu1t for the
off-normal  relay: OFA has been closed ‘at the

-off-normal contacts ONA, which . assume. their

alternate position upon the first movement of
the wipers Wi, etc.. “The dialing relay DR re-
mains energized and. its contact 22 is in its al-
ternate position, and therefore, the switching
relay SW, which remained energized during the
dialing of ‘the first digit, falls back ‘and closes its
normal contact 87, which .causes the energiza-

of relay SWA, normal closed contact 51 of SW,
alternate contact 31 of relay IHR, conductor 32,
alternate contacts 33 and 59 of the: off-nmmal
relay OFA to ground. ' The. relay SWA. locks it-

“self up over the same circuit through its alter-

nate contact 58 and the contact 23 of relay SWA
assumes - its alternate position to extend -the
dialing conductor DC, and thereby place the op-
eration of the motor magnet MM directly under
the control of the dial D through the contact
22. of relay DR.

The dialing of the second digit, which we as-
sumed was 5, takes place in the following manner.

‘The dial D' is moved in the usual way to inter-.

rupt the flow of current over the line circuit
The dialing relay DR responds di-
rectly to these interruptions and restores its con-
tact 22 upon each interruption ‘of the line. . Up-
on the first restoration to-normal of contact 22

10

15

-tion of the sw1tch1ng relay SWA by current flow-
.ing from grounded battery through the winding

of the relay DR, an energizing circuit for the dial

hold-over: relay DHO is established. ~This relay

is ‘energized by current flowing from battery
through the upper winding of relay DHO, con-
ductor DC, alternate contact 23 of relay SWA
to ground af normal contact 22 of relay DR.
The closing of contact 70 of relay DHO completes
an energizing circuit for the relay. AHO, which
may be traced from battery through the winding

of relay AHO, alternate contact 19 of relay DHO,

conductor 55, alternate contacts 33 and 59 of
relay OFA to the common ground CG. Relay
AHO locks itself up through its altérnate contact
Ti to the common ground CG.: The relay DHO
is of slow-to-release constriiction and remains
energized during the five interruptions of the
line by the dial D. Each time the contact 22
of relay DR is restored to normal, the motor
magnet MM is energized and deenergized to step
the wipers W, etc. This energizing circuit can
be traced from grounded battery, alternate con-
tact 42 of MSW, the winding of ‘motor magnet
MM, dialing conductor DCH, normal contact 62
of relay HCR, dialing conductor DC2, alternate

-contact 43a of MSW, and dialing conductor-DC

to ground at alternate contact 22 of relay DR.
" After the last interruption contact 22 of relay

DR remains in its alternate position and removes-

ground from the dialing conductor DC, which
causes the restoration of the relay DHO.

If the called line is idle

4

50
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If the called line, the multiple. contacts of‘,

which are engaged. by the wipers Wi and W2, is
idle, an energizing. circuit for the line -control
relay LCRis.established as soon as’'the relay

DHO restores its contact 5. This relay is ener- =
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gized by current flowing from grounded battery
through the winding of relay BTR, normal con-
tact 63 of HCR, conductor 64, normal contact
65 of relay DHO, and alternate contact 66 of re-
lay. AHO, conductor 67, through the winding of
relay LCR $o ground. The busy test relay BTR

is not operated when an idle line is engaged by

the wipers Wi and W2, as the resistance of the
relay LCR is too high to permit the relay BTR
to energize. The line control relay LCR closes
its alternate contact 12 to place ground upon the
wiper W2 for the purpose of busying this line
against selection by another switch. Alternate
contact 13 of LCR. is closed to place ground upon
the wiper W3 of this switch for busying purposes.

The closing of alternate contact 14 of relay
1,CR disconnects the battery associated with re-
lay BTR from the line and extends the line L to
the wiper Wi associated with contact bank CB!
and over the multiple connections to the contact
bank CB5 associated with the called line. The
sleeve relay SLR. in the called line is energized
by current flowing from grounded - battery
through the winding of sleeve relay SLR, conduc-
tor 14, normal contact 15 of relay THR of the
called line circuit, conductor 18, contact 17 of
bank CB6 and its multiple connection to the
contact bank CB2, wiper W2, conductor 78 to
ground at alternate contact 72 of relay LCR.
The sleeve relay SLR in the called.line closes
alternate contact 15 to connect the station on
the called line in series connection -with the
called station. The operator will then restore
the dial key DK to disconnect the dial I from
the line. 'The operator at the calling station
«A" will operate the meter key M to connect the
meter into the line and the reading on the meter
will inform the operator that the called station
has been selected and the line is ready for the
transmission of the message. The series line
connection can be traced from grounded battery
DB through the resistance R, alternate contact
20 of the dial battery relay DBR, through the
printer keys and operating magnets of  the
printer, the winding of polarized relays PLR and
PSR, normally closed contacts of release key
RK and dial key DK, through the meter M, line
1, the winding of relay DR, normal contact {5
of relay SLR of the calling line, line I, alternate
contact 14 of relay LCR, line L, wiper Wi, con-
tact bank CBI, and multiple connection, to con-
tact bank CBS, alternate contact I8 of relay
SIR of the called line, the winding of relay DR,
line L, normal keys DE and REK, the winding of
polarized start relay PSR, and the polarized line
relay PLR, through the operating magnet and
printer keys of the printer at the called station
to normal contact 28 and ground. The relay
PSR- of the called line is operated by current
flowing from battery at the calling station and
closes its contact 21 to start the motor which
drives the telegraph printer ai the called
station. )

If the called line is busy

1f the ‘called line is busy. the engagement of
the multiple contact associated with the called
line by wiper W2 will permit the operation of
the busy test relay BTR. The circuit for this
relay can be traced from grounded battery
through the winding of relay BTR, normal con-
tact 83 of relay HCR, conductor 64, normal con-
tact 65 of relay DHO, alternate contact 8§ of
relay AHO, conductor €7, normal contact 18 of
relay LCR, normal contact 78 ‘of relay HCA,

2,186,246

normal contact 89 of relay SCR, conductor 81,

 wiper W8, multiple contacts of the bank CB3
- $0 the wiper W3 or the previously connected line,

and conductor 81, normal contacts 80 and 79, and
alternate contact 73 of relay LCR of the cther
line, to ground. The line control relay LCR does
not operate, because of the direct shunt, but the
opening of contact 13 of relay BTR disconnects
the battery return from the line I with the result

that the polarized line relay PLR deenergizes

and breaks the holding circuit of the relay DBR.
The relay PSR is deenergized and opens its con-
tact 21 to stop the driving motor of the printer
TP. The dialing relay DR is deenergized and
contact 22 is restored to normal, thereby open-
ing the energizing. circuit of the dialing hold
relay DHR which deenergizes and closes its nor-
mal contact 37 to establish an energizing circuit

-for the release control relay RCR which is oper-

hy

ated by current flowing from grounded batiery
throeugn the winding of relay RCR, conductor 68
to zround at normal contact 37 of relay DHR.

© The release control relay RCR establishes a lock-

ing cirvcuit for itseif through its alternate contact
28, conductor 32, alternate contacts 38 and 59
of relay OFA to the control ground CG.

The closing of alternate contact 49 establishes
an energizing circuiv for the release magnet RM
which is energized by current flowing from
grounded hattery through the winding of RM,
conductor 69, to ground at alternate contact 49
of relay RCR. The relay DHO is also energized
by - current -fowing from grounded battery
through the lewer winding of relay DHO, con-
ductor 88 to sround at aliernate contact 49 of
relay RCR. Relay DHO opens contact €5 to
break the original energizing circuit of the busy
test relay BTR. The operation of release mag-
net BM causes the wipers Wi to W4 to be re-
stored to their normal position, and as soon as
they are the off-normal contacts ONA are opened
to cause a deenergization of the off-normal relay
OFA, which opens contact 58 to remove the con-
trol ground, which causes the deenergization of
the release contro] relay RCR and the deenergiza-
tion of relay IR in Fig. 2 which closes contact 75
to render the line idle and permit the calling line
to be connected tc as a called line. Upon the
restoration to normal of the dial key DX and the
oreration of the key M by the operator at station
“A” the attendant will know that a busy line has
been engaged because there will be no current
fiow and the reading on the meter wil] indicate
the opening of the line. In such a case it will
be necessary for the attendant at station “A” to
again dial the called station at a later time.

Operation when called station is in first group

If the desired calied station terminates at the
central exchange in the first group of contacts
on the contact bank, the dialing number for that
line will have the first digit “1” and the second
digit will correspond to the iocation of that
line in the group. The operator at the calling
station “A” will throw the dialing key DK to its
alternate position to connect the dial D in a
series connection with the line L and will there-
by cause the operation of the off-normal relay
OFR, polarized relay PLR and the dialing relay
DBR, which connects the dia] battery DB to the
line, through its alternate contact 23, to cause
the operation of the polarized start relay PSR.

The operator next proceeds to dial the first digit,

which is “1”, on the dial which interrupts the
energizing circuit of the dialing relay DR which
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‘may-terminate ata single office which is equipi)ed

restores ifs contact 22 to normal to close an en-
ergizing circuit for the switching relay SW and
for the relay. Af, as explained in conjunction

with the former 11ne connection. ‘The relay IHR

is operated and opens contact 15 to rénder the
selector and the calling line busy and prevent its

selection by. another -selector as & - called line.

The relay IHR, of. course, locks itself up to
ground at alternate contact 37 of relay: DHR.

Immediately upon the cessation of the dialing.
impulse, the first irapulse relays Al and A2 are

held operated through the substitute circuit pre-

viously described.” The dialing relay DR is again -

energized and the switching relay. SW aceord-
ingly restores to normal to permit the ‘energiza-

tion .of the switching relay SWA which closes -
its alternate contact 61 to establish an energiz-
ing circuit for the switching relay SWD of Fig. 4,

which is' energized by current flowing from
grounded  battery through the winding of relay
SWD, conductor 5%, alternate contact 60 of relay
A2, alternate contact 8! of relay SWA, and con-

ductor 32 to-ground at alternate contact 37 of

relay DHR.
The relay SWD closes its alternat° cont; act 50
to establish an energizing circuit for the magnet

‘switching relay MSW, which circuit'can be traced

from - hattery . through the resistance ‘RA, the
lower winding of relay MSW, alternate contact
50 of relay SWD, the upper winding of relay

MSW to ground: The energization of relay MSW
- is completed.

causes the closing of alternate contact 42 to place
the motor magnet- directly under the control of
the dial at station “D”. The operator at the
calling station then dials the second. digit, which
causes the motor maghet MM to operate to step
the  wipers Wi, etc.,
contacts of the desired line, from which time the
cperation of this system is the. sam° as described
in the connectlon to line 55.; .

Disconnection of line

After the attendant has communicated with
the called line and the connection is no longer
desired, she will move the release key REK to its
alternate position, thereby opening the line cir-

cuit te cause the deenergization -of dial relay -

DR, which will open alternate contact 22 and
cause the release of dialing relay DHR, which
will ciese its ‘normal contact 37 'to. cause. the
energization of the release control relay RCR.

The release control relay RCR energizes and
closes its alternate contact &9 to -establish an’

energizing circuit for the. release magnet: RM,
which operates to restore the wipers Wi, ete. to
normal, at which time the contacts ONA are
opened to deenergize the offinormal relay ‘OFA

which- disconnects. the commion ground CG and ‘

permits the restoration to normal of all the op-
operation’ of the release key BX opened the
locking circuit for “the. off-hormal relay OPFR;
which deenergized to. establis h the shunt for

which is deenergized and  opensits. contact 18

tc cause the .deenergization of the dial battery-

relay DBR which removes the dial. battﬁ‘ly DB
from the line.

After a suitable time has elaosed the operator .

meoves the key RK to its normal position so that

the line associated therewith will be in condition °

for selsction au a cwﬂei line by fmo’rher calimg

une
Tunting of zdle Zme in o dosu ed group.

In telegraph printer systems a number of Im{as

..case is

into connection with the-

"The

5

with a telegraph printer for each line terminat-
ingtherein. = Oftentimes another station may de-
Sire to be connected to a certain individual line
at this office; in which case the operation of this
system is the same as that described in connec-
tion with the selection of line B5. At other times

to‘a certain individual station, but may be de=

“sirous of bomg connected to any line ferminating

at-the office. Provision has been made in my

»"system whereby these lines terminate in. the con-
tact' bank In & certain group and whereby the

selector switch is changed over from & driving
or “stepping operation to a hunting operation.
When the wiper arms of the selector switch en-
gage the first contact of this group, the control

of the switch is rerioved from the calling line-
and it proceeds to hunft for the first idle line in -

the group.

The operation of my system in such a ‘connec-
ticn is as follows:

Let us assume that t)ms group is the. fourth
“tens” or 50 group. The operation for driving
the switch wipers Wi, etc., to the fourth “tens”
contact is the same as in the selection of line

59 previcusly described. Then, howevear, the op-.

erator will dial the second digit, swhich ‘in this
“1”, 'and as soon as the switch wipers
engage the contact associated with line §f, an
energizing circuit for the group line relay GLR
This circult -can be traced from
grounded battery through the winding of relay
GLR, wiper W3, conductor 8!, normal contacts
80 and 79, normal centact 73 of relay LCR,

through the winding of relay LCR fo ground.”

The line control relay LCR is not nnerglzpd by
current flowing over this circuit due to the re-

" sistance of the winding of the relay LCR 'T‘he‘

group line relay GLR closes contact 88 to estab-
lish an-energizing circuit for the hunt coutrol

switching relays HCR and HCA. These relays

are energized by current flowing from battery
through the winding of the respective relays, nor-
mal contact 87, conducior 88 to ground at alter-

‘nate contact 86 of relay GLR. . The relays HCR

and HCA are locked up through alternate contact

-89 of relay HCR and alternate contact 88 of re-

lay OFA to the common ground CG.' Following
the single interruption "of the. line L, the. dial
hold-over-relay DHO deenergizes and closes con-

tact 85, but the busy test relay BTR cannot
-operate 4t this time due to the fact that its cir-
cuit-has been opened at contact 63 of relay HCR.-

If the contacts of the first line engaged by the
selector switch wipers are obusy, they. will be at

“ground potential and an energizing circuit for the

line hunting relay LHR will be closed. This cir-
cuit can he traced frombattery through the wind-
ing ‘of relay LHR, conductor 81, alternate con-
tact 82 of OFA, alternate contact &8 of reiay

HCA, conductor 45, normal contact 44 of motor:
-magnet MM, alternate contact 43 of relay MSW,

conductor 93, normal con’cact 94 of relay LHA,
ajternate contact 18 of relay HCA, normal con-
tact 88 of relay HCR, conductor 81, wiper W3
ta contact CB3 through the multiple connection
to-the busy. selector switch, through wiper W3

‘of the said busy switch, its conductor 81, normal
“closed contacts 88 and 19 to grotnd at alternate

contact T3 of the line control relay LCR in the
busy switch or in certain instances to ground at

alternate -contact 98 of relay LHA. LHR ener-

gizes ‘and at its alternate contact 84 closes an
energizing cxrcult for the motor. magnet MM,

* the calling station may not desire to be connected. -
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of single level switches at said central office, one
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which motor magnet is energized by current flow-
ing from grounded battery, alternate contact 42
of. relay MSW, winding of motor magnei MM,
conductor DCI, alternate contact &2 of relay
HCR to ground at alternate contact. 84 of relay
LHR. Each time the wipers engage the contacts
of a busy line, the line hunting reiay LHR Iis

energized. and causes the operation of the motor:

magnet MM.  Each time the motor magnet MM
is energized, it opens its contact 44 to interrupd
the energizing circuit for the relay LEHR, which

in turn interrupts the energizing circuit for the

motor magnet MM, which deenergizes and steps
its wipers WI, ete.

This action takes place until the wiper W3
engages a contact leading to an idle ‘line in the
group. When this occurs there is no ground
potential on the engaged contact and the shunt
around the line hunting relay LHA is removed
and the flow of current from the battery asso-
ciated with relay LHR is through the winding
of the relay LHA, which relay energizes and
closes normal contact 98 to place a ground po-
tential upon the contact bank CB2 associated
with the wiper W3 to prevent the connection of
another calling line to the line associated with
the selector switch shown. -Relay LHA closes
alternate contact 8% to place a ground potential
upon the wiper W2 to again busy the selector
switch and the line associated therewith. The
closing of. alternate contact 86 of relay LHA
establishes an energizing circuit for the line con-
trol relay LCR, which relay is energized by cur-
rent flowing from battery through the winding
of relay BTR, alternate contact §3 of relay HICR,
aliernate contact 88 of relay LA, conductor
%4, normal contact 85, alternate contact 68, con-
ductor 7, through the winding of relay LCR to
ground. . The relay BTR, as above ex_g}ained,
does not opesrate over this circuit due to its re-
sistance. 'The line control relay LCR closes its
alternate contact 14 to complete the line L so
as to enable the connected stations to communi-:
cate with each other. The subsequent discon-
nection is the same as previously described.

While T have described a preferred embodiment
of my invention, it is to be understood that modi-
feations and changes will suggest themselves to
those skilled in the-art. I therefore desire to
be limited only by the scope and spirit of the
appended claims.

Having described my invention, what I claim
is. new and desire to secure by United States
Letters Patent is: :

rality of substations, a central office, lines joining
said substations to -said central office, a single
level switch at said central office, wipers for sald
switch in which one of said lines terminates, con-
tact terminals of the other of said lines in said
switeh arranged to be traversed by said wiper,
said contacts being arranged in groups, means
for moving said wiper to a desired group of con-~
tacts, - means for dirvectively moving said wiper £0
a predetermined contact in said group and means
acting incident thereto for causing said wiper to
automatically. seek.a contact of an idle line.

2. A communication system including a plu-
rality of substations, a central office, lines joining
said substations to said central office, a plurality

for each of said lines, contact terminals of said

lines in said switches respectively, a wiper for.

each switch in which its respective line termi-
nates and arranged to traverse ths contacts

1. A communicaticn system including a plu-

2,186,246

thereof, said contacts being arranged in groups,
means for moving, a wiper to a desired group of
contacts, means for directively moving said wiper
to a predetermined contact in sald group and
means for thereupon causing said wiper to auto-
matically seek a contact of an idle line.

‘3. A communication system including a plu-
rality of substations, a central cffice, lines joining
said substations to said central office, a plurality
of single level switches at said central office, one
for each of said lines, contact terminals of said
lines in said switches respectively, a wiper for
each switch in which its respeetive line terminates
and arranged to traverse the contacts thereof,
said contacts being arranged in:groups, a mark-
ing ccntact for each group of contacts, means
for placing a . distinguishing potential on the
marking contact of a desired group, means for
moving said -wiper to the marking contact hav-
ing the distinguishing potential thereon, means
for directively moving said wiper to a predeter-
mined contact in said group and means for there-
upon causing -said wiper to automatically seek a
contact of an idle line.

4. A communication system including a plu-
rality of substations, a central office; lines joining
said substations to said central office, a plurality
of single level switches at said central office, one
for each of said lines, contact terminals. of said
lines in said switches respectively, a wiper for
each switch in which its respective line termi-
nates and arranged to traverse the .contacts
thereof, said contacts being arranged in groups,
a marking contact for each group of contacts, a
series of counting: relays for placing a distin-
guishing potential on. the marking contact of a
desired group of contacts, means for causing said
wiper to automatically seek and select the mark-

" ing contact having the distinguishing potential

thereon, means for directively moving said wiper
to a predetermined contact in said group and
means for thereupon causing said wiper tc auto-
matically seek a contact of an idle line.

"B, A communicating system including a plu-

rality of telegraph lines, contacts arranged in 4

groups. and connected to said lines, a group desig-
nating contact in each group, a group of count-
ing relays adapted to mark respective designating
contacts, a single level wiper associated with said
contacts and means causing said wiper to hunt
for and select the marked designating contact,
and other means under the control of said lines
for stepping said wiper to a selected predeter-
mined contact in the group and for causing said
wiper to then select a .contact in the group con-
nected to an idle line.

6. A communicating system including a plu-
rality of substations, a .central station, lines ex-
tending between said substations and said central
station, dialing means at each of said substations.
switching means at said central station for inter-
connhecting any two lines under the control of the
said dialing means, & source of current at sald ex-
change normally connected to said line, polarized
relays at said substation not responsive to current
from said source, a source of current at said sub-
station, relays responsive to szid dialing means
connecting said second source of current to said
line to operate said polarized relays.

7. A communicating system including a plu-
rality of substations, a central station, lines ex-
tending from said substations to said central sta-
tion, contacts at said central station arranged in
groups and connected to said lines, a single level
selecting wiper for each line associated with said
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) scrlbers lines, a single series of contacts in whlch

contacts for mterconnectmg any two of said
lines, dialing means at the substations, counting

relays at the central station responsive to the
first operation of the dialing means to condition’
a_group of said contacts, means for driving said -

wiper to said group of contacts, change over

‘means for placing said operating meéans under

the control of the subscriber’s line to- step said

wiper to a certain selected contact in a group.
_and relay means causing said wiper to seek a con-
“tact in said group connected to an idle line,

8. A communicating system including a plu-
rality of subscribers’ lines, dialing means on.said
lines, a plurality of contacts connected to-said
subscribers’ lines and arranged in groups, 8. se-
lecting wiper adapted to.engage said contacts,
means mcludlng a group of counting relays for
associating said- wiper with a predetermined
group of contacts, change-over means for pla,cmcr
said wiper directly under the control of said dial-
ing means to step said wiper to a certain contact
in said group, and relay means associated with

said contact for removing said wiper from said -

dial control and causing it to hunt a contact con-
nected fo ah idle line,

9. A communicating system 1nclud1ng 2 plu—
rality of contfacts connected to subscribers’ lines,
a single level selecting wiper; said contacts being
arranged in ‘groups, means for assomatmg said
selecting wiper with a predetermined ‘group of
said confacts, other means for connecting :said
selecting wiper to a predetermined contact of said
predetermined group of contacts and third means
for ‘causing said wiper to hunt a contact con-
nected to an idle line in the group.

10. A communicating system including a plu-
rality of contacts connected to subscribers” lines,
a-single level selecting. wiper, said contacts be-
ing arranged in groups, means for operating said
selecting wiper, relay means associated with said
contacts for stopping said selecting wiper at a
predetermined contact, change-over means for
placing said -operating means under the control
of the subscribers’ line to step said wiper to a
certain. selected contsct in- a group and other
means causing said wiper to select a contact
associated with an idle line.

11. In a communicating system a group-of sub-
scribers’ lines, a single series of contacts in which
said lines termma.te sald contacts being divided
into . groups, 'a contact of each ‘group being a
marking contact, a switch having a Wwiper “ar-
ranged to traverse the contacts of said series,
substation controlled means: arranged to place
a distinguishing potential on a desired one of said
marking contacts and means for causing said
wiper to hunt for the marking contact havmg
the distinguishing potential thereon.

12.Ina communicating system a group of sub-

7

said lines terminate, said contacts being divided

. into groups, a contact of each group being a
-‘marking contact, a switch having a wiper ar-

ranged-to traverse the contacts of said series,

‘substation controlled means arranged successive-

1y to place ‘a distinguishing potential on said
marking contacts' and means for causing said
wiper to hunt for the last marking contact hav-

“ing the distinguishing potential thereon.

113, In a communicating system g group ‘of sub-~
scribers’ lines, a single series of contacts in which

said lines terminate, said contacts being divided

into .groups, a contact of each group ‘being a
marking contact, a switch having a wiper ar-
ranged to.traverse the contacts of said series,
substation controlled means arranged successive-

and means for causing said wiper simultaneously
to hunt for the last marking contact having the
dlstmgulshmg potential thereon.

10

1y to place a distinguishing potential on said )
“-matking contacts until a desired one is reached 00, g
0. -

14. In' a communicating system a group ‘of

subscribers’ lines, a single series of contacts in -

which said lines terminate, said contacts being
divided into groups, a contact of each group

being @ marking contact, a switch having a’ . -

wiper arranged to traverse the contacts of said

T series, a seriding device, a series of counting re-

lays controlled thereby arranged to p]ace a dis-

.80

tinguishing potential on a: desired one of .said. -

marking contacts and means for causing said’

wiper to hunt for the marking contact havmg the
distinguishing potential thereon.

15, In a communicating system a group of sub-
scribers’ lines, contacts. in which said lines . re-
spectively termmate, said contacts being divided
into groups, a.contact of each group being a

" marking contact, a switch having 'a wiper ar-

ranged to traverse said contacts, substation con-

‘trolled means arranged successively to place a

distinguishing potential on said marking contacts
and means for causing said wiper simultaneously
to hunt for the last marking contact having the

. distinguishing potential thereon.

16. In a communicating system a group of sub-

scribers’ lines, contacts in which said lines re-

spectively terminate, said contacts being divided
into groups, there being a marking contact for
each group of contacts, a switch having a wiper
arranged to traverse said-contacts, a sending de-

- vice, a series of countmg relays controlled there-

35
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50

by arranged successively to place a dlstmgwshmg =

. potential on said marking contacts and means
- for causing said wiper simultaneously to- hunt.

for the last ‘marking contact having a dJstm-
gulshmg potent1a1 placed thereon.

GLENN mZNER.
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