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22 Claims.

This invention relates to the art of telegraph
communication and describes a telegraph. sys-
tem adapted principally to the use of printing
telegraph equipment in which several units are

§ associated with a line to which any one or any
combination of the units may be simultaneously
operatively connected. _

The system is proposed for lines which consist
of three or more stations composed of the usual
and well known telegraph printers of the com-
bined sending and receiving type and relates par-
ticularly to the selection of certain of the stations
and their connection to the line.

A feature of my invention is the provision of
means. at each station for selecting any or all or
any combination of the other stations to which
it is desired o send a message.

A further feature of my mventmn is the pro-
vision of means at the several stafions for pre-
venting the unauthorized operative connection of
an unwanted station to the line durmg the t1me
it is in use by other stations.
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Another feature is the provision of means for

starting the printer motor at the selecteéd sta-
tions only and for shiunting outf the printer relay
at the stations not selected.

Other features will become apparent upon a
further -perusal of the specification, and, to-
gether with the features already enumerated, will
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had to the accompanying drawings in which: )

Fig. 1 is a schematic circuit of the. appara.tus
located at each station on the line;

Fig. 2 is a view of the switch terminal con-
nections at three of the stations; and .

Fig. 3 is a diagrammatic view of a felegraph
line having five stations thereon.

The apparatus shown in Fig. 1 is used at each
station shown in Fig. 3. Line battery B supplies
operating current to the line but on long 'lines
battery current is supplied at both ends. In
such a case the batteries have opposite poles con-
nected to the line and to ground which supplies
the return conductor of the circuit. In Fig. 1
45 the batteries B and BB are shown connected to
the station equipment by dotied lines which in-
dicate the omission of the other stations associ-
ated with the line. The main lihe conductor can
be traced from battery B,/through the dotted line
portion, through the dial D, the closed contacts
of the break key BK, the winding of line relay
IR, to the winding of the differential printer
relay DFP which is normally shunted out by the
closed contacts Il of the shunt confrol relay
SCR, through the contacts [{-and the dotted line
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be explained fully hereinaiter, reference being .

(CL 178—2)

portion to the battery BB and ground. This ls
the normal line circuit and the line relay LR is
norinally operated by curreni flowing from bat-
tery B to battery BB. - This is true of all the line
relays at all the stations as the apparatus at each 5
is identical.

Each station is provided with a contact ba.nk
SWIi as shown in-Fig. 2. In the illustration a
fifty point switch is used and the connections for
stations. 1, 2 and 3 in a five station system are 10~
shown. With a system of this size, of course, all
the contacts on the switch are not used as all-
the possible combinations of stations (twenty-

- six in number) can be provided for with a fewer

number of contacts. The station conductor of 16
station | is-multiply connected to.contacts { to

4, i2 to 11, and 23 to 26 inclusive, and 28 of the -
switch SWI located at that station. The station
conductor for station 2 is multiply connected to .
terminals f, 5 to 1, 12 to 14, 18, 19, 21, 23 to 25,
217, 28. . The station conductor of station 3 is con-

~ nected in multiple to contact terminals 2, 5, 8,

9, 12, 15, 16, 18, 19, 22-24, 26-28 inclusive. Thus -
we see that stations 1, 2 and 3 are each con=""-
nected to terminal {2 so that in order to inter-
connect these stations the wipers of the switches
at each station must be stepped to the twelfth-
contact as will be later explained. Stations #
and 5 are not shown but they are respectively
connected to the following contacts: Station 4
to contacts 3, 6, 8, {1, 13, 11, 18, 21 t0°23, 25 to
28 inclusive. Station 5 to contacts 4, 1, 8, 11, 14,
16, 17, 19, 21, 22, 24 to 28 inclusive.

Whenever a dial at any station is operated all
the switches, one at each station, step in unison
and the brushes of the several switches come to
rest on corresponding contacts. If, at any sta-
tion, the switch brush rests on a contact which
is connected to the station conduector, as set forth
in the above table of switch contact connections,
that station will be operatively connected to the
line. This is accomplished due to the removal
of the shunt from the winding of the differential
relay. - The printer miotor at each of the selected
stations will also be started at this tlme as will
be hereinafter described.

The contacts of each switch bank which are
not connected to the station conductor, with the
exception of the tenth contact, are connected to
the lock-out conductor and whenever the wiper
Wi of a switch engages one of the contacts eon-
nected to the lock-out conductor the station at
which that switch is located cannot be connect-
ed operatively to the line either by dialing an-
other station or by being dialed by another sta- 55
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tion. The former case is prevented by a direct

- shunt provided around the dial contacts and the

latter case is prevented by the opening of the
dialing conductor.

Referring again to Fig. 1, a second switch con-
tact bank SW2 is provided and the wiper W2 ro-
tates in synchronism with the wiper W1 of switch
SW1 to engage the contacts in the bank, .'The
“tens” contacts in the switch bank SW2 are
multiply connected together to enable the switch
to hold over during the interval between the dial-
ing of successive digits as will be hereinafter
described. The first tens contact which is the
tenth contact is utilized to start the printer motor
and it is necessary that the last digit dialed be
ten or “0” on the dial. The following list shows
the various combinations of stations together
with the dial number therefor: -

'Stationnn_n;bgr_& uuPn‘glets
1 2 38 4 5
-
X 10
X X 20
X X - 30
X X 40
XX 50
X X 60
X X 70
XX 80
X X 90
X X 010
X XX 020
X X X 030
X X X 040
X X X . 050
X X X 060
X - X X 070
XXX 080
X X X 090
X X X 0010
XXX 0020
X XXX 0030
X XX X 0040
X X XX 0050
X XXX 0060
X X XX 0070
XXXXX 0080

Operation of circuit

Having discussed the principal features of the
system disclosed herein the detailed circuit op-
eration will now be described. Assume that the
operator at station I desires to send a message to
stations 2 and 3. As shown on the above list
the number to be dialed to connect these stations
together is 020 therefor the operator at station |
dials 020 on the dial D. The interruption of the
contacts at dial D of station { interrupts the line
circuit and causes the line relays IL.R, one at each
station, to deenergize and restore the contacts 12
to normal.- This happens at the calling station {
and at each of the other four stations also and the .
resultant operation at each station is the same.

The restoration of contact 12 of LR establishes"
energizing circuits for the motor magnet MM and
dial holding relay DHR, which are operated by
current flowing from battery through the respec-
tive windings of DHR and MM, conductor i3,

" normal contacts {4 and. 15 of LOR and SCR, con-

70

ductor 16 to ground at normal contact 12 of LR.
Relay DHR closes its alternate contact 17 to es-
tablish an energizing circuit for the release éon-
trol relay RCR which opens its contact (8 to pre-
vent the premature restoration of the wipers Wi
and W2 tonormal. The motor magnet MM, which

. Is of the type to step its associated wipers upon

7

its restoration, energizes and deenergizes for each -
interruption of the line and steps the wiper Wi
one step into engagement with the first contact
in the switch bank. The wiper W2 is also moved

' through the winding of

2,184,887

one step. As the line circuit is interrupted ten
times due to the digit “0” being dialed the
wipers Wi ‘and W2 are moved into engagement
with the tenth contact. The dial holding relay
DHR being of slow to release construction does
not release during the rapid interruptions of the
circuit but after the fina] interruption and dur-
ing the interval between the digits it does release
its armature 17 to open the circuit of RCR which
is also of slow to release construction,

-The tenth contact in the switch contact bank
8WI is open but the contact engaged by the
grounded wiper W2 is connected with grounded
battery through the winding of hold-over relay
HOR which relay operates and closes its alter-
nate contact 18 to prevent the restoration of the
switch wipers at this time. As soon as the dial
Is operated to dial the second digit which is “2”
the motor magriet MM and relay DHR again
operate. The relay DHR remains energized dur-
ing the interruptions but the motor magnet MM
follows the interruptions to step the switch wip-
ers Wi and W2 two steps. After the second im-
pulse the relay DHR restores and after a slight

~-interval the relay RCR restores its contact 18

to normal,

The number 12 contact in the terminal banks
lIocated at stations I, 2 and 3 is connected to the
station conductor at these stations and to the
lock-out conductors at stations # and 5. At sta-
tions 1, 2 and 3 which are the stations desired
to be interconnected the station selector relay
SSR will be energized by current flowing from
grounded local battery,
SSR, station conductor, contact { 2, wiper WI,
conductor 28 to ground at normal contact {7 of
DHR. Station selector relay SSR closes a hold-
ing circuit for itself through its alternate con-
tact 21, conductors 22 and 23 to ground at alter-
nate contact 24 of the secondary line relay SLR.
The relay SSR also closes its alternate contact 28
but this action has no effect at this time. " As soon
as the wiper W2 was stepped in response to. the
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through the winding of -

dialing of the second digit the circuit for the -

hold-over relay HOR was broken and {t restored
its contact 18 to normal to prepare a circuit for
the release magnet RM which circuit is com-~
Pleted upon the restoration of relays DHR and
RCR afler the cessation of the second digit dialing
impulses. The release magnet RM is energized by
cwrent: flowing from grounded local battery,
RM, normal contact (8
of RCR, closed off-normal contacts ON, which as-
sumed their closed position upon the first move-
ment of the switch wipers Wi and W2, conductors
25 and 26, to ground at normal contact 19 or
HOR. The operation of the release magnet RM

- restores the switch wipers Wi and W2 and the off-

normal springs ON to normal. The holding cir-
cuit for relay SSR is not broken, as relay SLR is
operated, and it remains energized.

The -operator at station f next dials the “0”
digit and the impulses of current through the
motor magnet MM again operate and release
the magnet MM to step the wipers Wi and W2
to the tenth contact. The wiper W2 engaging
the tenth contact again closes an obvious ener-
gizing cireuit for the hold-ever relay HOR. The

Ielay . HOR closes its alternate contact 19 to

establish an energizing circuit for the shunt con-
trol relay SCR which relay is operated by cur-
rent flowing from grounded battery through the
winding of relay SCR, conductor 21, alternate
contact 28 of relay SSR, to ground at normal
contact 18 of relay HOR. The shunt control re-

(]
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lay SCR closes a holding circuit for itself through

its alternate contact 29, conductor 30, alternate .

contact 21 of SSR, conductors 22 and 23 to
ground at alternate contact 24 of the secondary
line relay SLR. The shunt control relay SCR
opens its normal contact 15 to open the dialing

conductor and opens its normal contact 11 to .

remove the shunt around the winding of the
differential printer relay DFR which is there-
after included in the main line circuit. The
closure of contact 30 of the shunt control relay
SCR establishes an obvious energizing circuit
for the motor control relay MOR which relay
closes its alternate contact 32 to complete the
operating circuit for the printer motor not shown
on the drawings. . .

The closure of alternate contact 30 of relay
SCR closes an energizing circuit for the release
magnet RM which magnet is operated by cur-
rent flowing from the grounded battery through
the winding of release magnet RM, normal con-
tact {8 of RCR, alternate off-normal contacts
ON, conductor 25, to ground at alternate con-
tact 30 of relay SCR. The release magnet re-
stores the wipers Wl and W2 and the off-nor-
mal springs ON to normal, the relay HOR re-
storing when the wiper W2 leaves the tenth con-
tact in the switch bank SW2. The relays LLOR,
SCR and MOR remain in their energized con-
dition at this time. The iine is now ready for
the transmission of the printer impulses and
the line relay LR at each of the stations chat-
ters to the printer impulses but as the impulse
circuit is open at contact 15 of relay SCR the
switches of the respective stations are not af-
fected.

Returning now to the point at which the
switch wiper Wi engaged the twelfth terminal

contact on the bank SWI, the twelfth contact

in the bank at stations 4 and 5 is connected to
the lock-out conductor as explained above and
the engagement of this twelfth contact at sta-
tions 4 and 5 by their respective wipers Wi
closes an energizing circuit for the lock-out re-
lay LOR. The relay LOR is energized by cur-
rent flowing from grounded battery through the
winding of relay LOR, the lock-out conductor
LOC, the twelfth contact in the bank SWIL,
wiper WI, conductor 20 to ground ai normal
contact 171 of the dial hold-over relay DHR. The
lock-out relay LOR closes a holding circuit for
itself through its alternate contact 3t and con-
ductor 23 to ground at alternate contact 24 of
relay SLR. The opening of normal contact 14
of relay LOR opens the dialing conductor for

the stations 4 and 5 and prevents their being-

associated with the line while it is in use by the
other stations should some other unconnected
station attempt to connect itself with either
station 4 or &.

The closing of alternate contact 32 of the
lock-out relay LOR provides a direct shunt
around the contacts of the dial D which thereby
effectively prevents the station from connecting
itself to the line by calling some other station.
As explained in connection with the connected
stations, as soon as the relays DHR and RCR
restore after the impulses for the second digit
an energizing circuit for the release magnet RM
is completed to ground at normal contact 19
of HOR and as contact 14 of the lock-out re-
lays LOR at stations 4 and 5 is open the motor
magnet MM and switch wipers Wi and W2 will
not respond to the dialing of the second “0”

3

digit which starts the printer motors at the sta-
tions connected to the line.

‘When the connection is to be cleared the op-
erator operates the break key BK holding it
down for a period of five seconds which will
open the energizing circuit for all the line re-

‘lays LR, and the secondary line relays ‘SLR,

though they are of slow to releaseconstruction
and do not release during the sending of dialing
or printer impulses, will release. The opening
of alternate contact 24 of relay SLR opens the

10

holding circuit for the lock-out relay LOR at .

those stations which have not been connected to
the line and this relay restores to normal to
again close the dialing conductor at its contact
14 and to open the shunt around the dial at
contact 32.

At stations I, 2 and 3 which were connected
operatively to the line the opening of the con-
tact 24 of the secondary line relay SLR opens
the locking circuits for the station -selector re-
lay SSR and the shunt control relays SCR which
relays restore their contacts to normal.. The
opening of contact 30 of SCR opens the energiz-
ing circuit for the motor control relay K MOR
which relay in restoring opens its contact 32
to stop the operation of the printer motor. The
closing of normal contact I of relay SCR re-
places the direct shunt around the winding of
the differential printer relay DFP and the clos-
ing of contact 15 again completes the dialing
conductor.

As explained above the switch has already
released and therefore we find all the apparatus
at all the stations in its restored condition and
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the release of the break key BK by the operator

again operates the line relay LR and the sec-
ondary line relay SLR to render the system
ready for-another connection.

While I have described my invention in cer-
tain particular embodiments I intend no limita-
tions upon my invention other than those im-
posed by the appended claims.

Having described my invention, what I claim
is new and desire to secure by United States Let-
ters Patent is:

1. In a telegraph system comprising a single
line, a plurality of stations associated with said
line, each equipped with a printing. telegraph
transmitter and receiver, signalling means at
each station, means at each station responsive
to said signalling means, said means cooperat-
ing to operatively connect at choice, either all,
or any one of all groups of more than two and
less than all of said stations to said line, re-
sponsive to a single complete operation of said
signalling means.

2. In a telegraph system comprising a single
line, a plurality of stations associated with said
line each equipped with a printing telegraph
transmitter and receiver, dialing means at each
of said stations and relay means at each of said
stations responsive to a single complete-operation
of said dialing means for operatively intercon-
necting said printing telegraph transmitters and
receivers either at all stations, or at any one of
all groups of more than two and less than all of
said stations.

3. In a telegraph system comprising a single
line, a plurality of stations associated with said
line, each equipped with a printing telegraph
transmitter and receiver, dialing means at each
of said stations, relay means at each of said sta-
tions responsive to said dialing means for opera-
tively interconnecting said printing telegraph
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transmitters and receivers at any two or more

stations, and relay means operable at the unde--

sired station for preventing the connection of
said undesired stations.

4. In a telegraph system of the character de-
scribed comprising a single line, a plurality of
stations associated with said line, printing tele-
graph apparatus at each station, selecting means
at each station, means at each station responsive
to said selecting means for interconnecting over
said line the printing telegrpah apparatus at cer-
tain of said stations, and means operable at cer~
tain other stations for excluding said certain of
said other stations.

5. In a telegraph system of the character de-
scribed including a single line, a plurality of sta-
tions associated with said line, printing tele-
graph apparatus at each station, a differentially
wound relay for said apparatus at each station,
a shunt for said relay, selecting means at each
station, means at each station responsive to said
selecting means for removing said shunt to op-
eratively connect said printing telegraph ap-
paratus at said stations to said line.

6. In a telegraph system of the character de-
scribed including a single line, a plurality of sta-
tions associated with said line, printing tele-

graph apparatus at each station, a differentially

wound relay for said apparatus ?.t each sta-
tion, a shunt for said relay, selecting means at

each station, means at each station responsive

to said selecting means for removing said shunt
at certain desired stations to operatively con-
nect said printing telegraph apparatus at said
desired stations to said line, and means for main-
taining said shunt at undesired stations to pre-
vent their connection to the line.

7. In a telegraph system of the character de-
scribed including a single line, a plurality of sta-
tions associated with said line, selecting means
at each station for selecting any combination
of said stations, a contact bank at each station,
& station conductor multipled to certain of the
contacts in said bank, a wiper adapted to step
into engagement with said contacts, and relay
means connecting said station to said line when
said wiper engages a contact connected to said
station conductor.

8. In a telegraph system of the character de-
scribed including a single line, a plurality of sta-
tions associated with said line, selecting means
at each station for selecting any combination
of said stations, a contact bank at each station,

.a lock-out conductor multipled to certain of the

contacts in said bank, a wiper adapted to step

into engagement with said contacts, and relay |

means preventing the connection of a station
to the line when said wiper engages a contact
connected to said lock-out conductor.

9. In g telegraph system of the character de-
scribed including a single line, a plurality of sta-
tions associated with said line, selecting means at
each station for selecting any combination of said

stations, a contact bank at each station, a sta- -

tion conductor multipled to certain of the con-
tacts in said bank, a 10ck-out conductor multipled
to certain other contaets, a wiper adapted to en-
gage said contacts and relay means for connect-
ing the station to the line when said wiper en-
gages a contact connected to said station con-
ductor and for preventing said connection when
said wiper engages a contact connected to said
lock-out conductor.

10. In a telegraph system comprising a single
line, a plurality of stations associated with said

2,184,387

line, each equipped with a telegraph transmitter
and receiver, dialing meang at each of said sta-
tions responsive to a single complete operation
of said dialing means for operatively simultane-
ously interconnecting said transmitters and re-
ceivers at more than two stations, and relay
means preventing the connection of undesired
stations,

11. In a telegraph system comprising a single
line, a plurality of stations associated with said
line, each station equipped with a telegraph
transmitter and receiver, dialing means at each
of said stations, relay means at each of said sta-
tions responsive to said dialing means for simul-~
taneously operatively interconnecting said trans-
mitters and receivers at any two or more stations,
and relay means preventing any interference
with an established connection by an uncon-
nected station. i

12, In a telegraph system comprising a single
line, a plurality of stations associated with said
line, each equipped with a telegraph transmitter
and receiver, dialing means at each of said sta-
tions, relay means at each of said stations re-
sponsive to said dialing means for simuitaneously
operatively interconnecting said transmitters and
receivers at any two or more desired stations, and
relay means closing a shunt circuit around the
dialing means at the undesired stations to pre-
vent the connection of said station to said line
as a calling station by the operation of said
dialing means at said undesired station,

13. In a telegraph system comprising a single
line, a plurality of stations associated with said

line, each equipped with a telegraph transmitter :

and receiver, dialing means at each of said sta-
tions, a dialing conductor, relay means at each
of said stations associated with said dialing con-
ductor and responsive to said dialing means for
operatively connecting said transmitters and re-
ceivers at any two or more desired stations, and
relay means for interrupting said dialing con-
ductor at the undesired stations to prevent the
connection to the line of said undesired station
as 8 called line.

14, In a telegraph system comprising a single
line, & plurality of stations associated with said
line, each equipped with a telegraph transmitter
and receiver, dialing means at each of said sta-
ticns, a dialing conductor at each station, relay
means controlling said dialing conductors and re-
sponsive to said dialing means for operatively in-
terconnecting said transmitters and receivers
at any two or more desired stations, said relay
means interrupting said dialing conductors at
said connected stations to prevent the opera-
tion of said relay means due to the line inter-
ruptions operating the said printing transmitters
and receivers. .

15. In a communication system, a line, a plu-
rality of separate stations associated with said
line, intelligence receiving and transmitting
mechanism at each station associated with said
lile, an impulse sending ‘mechanism at one of
said stations associated with said line, selective
switching apparatus at each said station, said
switching apparatus being responsive to & single
series of groups of impulses transmitted by said
impulse sending mechanism for operatively join-
ing said intelligence receiving and transmitting
mechanisms at either all stations, or at any one
of all groups of more than two and less than all
said stations, to said line.

16. In a communication system, a line, a plu-
rality of separate stations associated with said
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line, intelligence recelving and transmitting
mechanism at each station associated with said
line, an impulse sending mechanism at one of
said stations associated with said line, selective
switching apparatus at each said station, said
switching apparatus being responsive to & single
series of groups of impulses transmitted by said
impulse sending mechanism for operatively join-
ing said intelligence receiving and transmitting
mechanisms-at any desired combination of said
stations to said line, and means for preventing
any other station, not connected to said line,
from interfering with the said connection.

17, In a communication system, a line, a plu-
rality of separate stations associated with said
line, intelligence receiving and transmitting
mechanism af each station associated with said
line, an impulse sending mechanism at each sta-

tion associated with said line, seléctive switching -

apparatus at each said station, said switching
apparatus being responsive to a single series of
groups of impulses transmitted by any one of
said impulse sending mechanisms for operatively
Jjoining said intelligenve receiving and transmit-
ting mechanisms at any desired combination of
said stations to said line, and means for pre-
venting any other station, not connected to said
line, from interfering with the said connection.

18. In a communication system, a line, a plu-
rality of separate stations associated with said
line, intelligence receiving and transmitting
mechanism at each station associated with said

line, an impulse sending mechanism at each sta-

tion associated with said line, selective switching
apparatus at each said station, said switching ap-
paratus being responsive to a single series of
groups of impulses transmitted by any one of said
impulse sending mechanisms for operatively join-
ing said intelligence receiving and transmitting
mechanisms at either all stations or at-any one
of all groups of more than two and less than
all of said stations, to said line.

19. In a communication system, a line compris-

"ing a single conductor, a plurality of separate sta-

tions associated with said line, intelligence re-

- celving and transmitting mechanism at each sta-

tion associated with said line, an impulse sending
mechanism at one of said stations. associated

“with said line, selective switching appara.tus at

each said station, said switching apparatus being
responsive to a single series of groups of impulses

“all of said stations to said line.

S

transmitted by said impulse sending mechanism
for operatively joining said intelligence receiv-
ing and transmitting mechanisms at either all
stations or at any of all groups of more than two
and less than all of said stations, to said line.

20. In a communication system, a line compris-
ing a single conductor, a plurality of separate
stations associated with said line, intelligence
receiving and transmitting mechanism at each
station associated with said line, an impulse
sending mechanism at one of said stations as-
sociated with said line, selective switching ap-
paratus at each said station, said switching ap-
paratus being- responsive to & single series of
groups of impulses transmitted by said impulse
sending mechanism for' operatively joining said
intelligence ‘receiving and transmitting mecha-
nisms at any desired combination of said stations
to said line, and means for preventing any other
station, not connected to said line, from inter-
fering with the said connection.

21. In a communication system, a line com-

prising a single conductor, a plurality of separate
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stations associated with said line, intelligence re- .

ceiving and transmitting mechanism at each
station associated with said line, an impulse send-

ing mechanism at each station associated with

said line, selective switching apparatus at each
sald statiorn, said switching apparatus being re-

sponsive to a single series of groups of impulses.

transmitted by any one of said impulse sending
mechanisms for operatively joining said intel-

sald line, and means for preventing any other
station, not connected to-said line, from inter-
fering with the said connection.

22. In a communication system, a line ecom-
prising a single conductor, a plurality of separate
stations associated with said line, intelligence re-
celivng and transmitting mechanism at each sta-
tion associated with said line, an impulse sending
mechanism at each station, said switching ap-
paratus being responsive to a single series ‘of

groups of impulses transmitted by any one of-

said impulse sending mechanisms for operatively
poining said intelligence receiving and {rans-
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- ligence receiving and transmitting mechanisms -
_at any desired combiantion of said stations to
'35
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mitting mechanisms at either all stations, or at

any of all groups of more than two and less than
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