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This invention relates in general to syn-
chronous telegraph systems and more par-
ticularly to an auxiliary signaling arrange-
ment for controlling the direction of trans-
mission in such systems. e

The principal object of the invention is to
provide a method and manually controlled
means for changing the ‘direction of trans-
mission over a telegraph line or cable ar-
ranged for the transmission of -messages n
one direction only at one time.

In the duplex method of signaling com-
monly used for signaling over long . tele-
graph lines or cables an artificial line or net-

5 work is employed to balance the line so that

the receiving mechanisms are unaffected by
outgoing signals. Recent deyelopments in
the design of submarine cables have made
it possible to provide a .cable having elec-
trical characteristics which permit a speed
of operation far in excess of any used here-
tofore, but at such high operating speeds it
is difficult . to construct an artificial line

 which will simulate the real cable with suf-
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ficient accuracy to permit of duplex opera-
tion, and the simplex method -of operation
may therefore in some cases be resorted to
with periodical reversals of the direction of
tranemission. . )

In my copending application, Serial No.
592,216, filed October 4, 1922, there is dis-
closed a simplex telegraph system provided
with means for automatically reversing the
direction of transmission depending upon
the traffic conditions at the respective sta-
tions. In many cases the traffic conditions
are continually changing so that while at

certain periods of the day there may be a

much greater demand for the transmission
of messages in one direction, at other pe-

riods, traffic conditions may change so that

there is a greater demand for transmission
in the opposite direction. To satisfactorily
meet such changing traffic “conditions the
present invention contemplates a signaling
system provided with manually controlled
means for reversing at will the direction of
transmission over the line or ‘cable.

~This invention may be more clearly under-
stood Dby reference to the - accompanying
drawing in which the single figure shows the

arrangement of apparatus at one of the.

stations. .
At each station there is provided a rotary

Jetter shift.

~distributor- comprising a cending face S, a

receiving face R, and -a correcting face C,

the brushes s, 7, ¢, associated therewith being -
~driven by an impulse motor T controlled by-
an electrically operated tuning fork F. The-

rotary distributors at the respective stations
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are maintained in synchronism by means of -

the. electrical method of speed correction
well known in the art and comprising a leak
relay @&, a correcting relay H, and a resist-
tance I which is in series with the driving

magnet of the fork F. Signals are trans-

mitted in the usual manner by means of a
perforated tape controlled transmitter K,
operating in conjunction with the sending
face Sand brush s of the distributor. When
the apparatus is in the receiving position the
line impulses are received through the dis-
tortion. correction network N by the line
relay O or any suitable type of relay or
amplifying device and are repeated into the
printing relay P which operates in conjunc-
tion with the receiving face R and brush »
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to distribute the received impulses to the -

proper selecting magnets of the receiving

“mechanism or printer U in a manner which

is readily understood by those skilled in
the -art. ,

One or more of the channels is equipped
with an - auxiliary signal arrangement the
construction and operation of which is fully
described in Patent No. 1,275,659, of August
13, 1918 to W. A. Houghtaling.
auxiliary transmitter which is commonly

termed  the “auto-control transmitter” is

provided with an auxiliary contact closing
cam 2 which operates a battery reversing
contact group 8, each time a certain code
combination 1s transmitted over the line by
the operation of that transmitter. This
code combination is preferably that used for

“bell signaling and consists of the figure
shift —J— letter shift. The usual bell con-
trolling contacts in the printér which form -
_a part of the auxiliary signaling system are

in the present invention replaced by a bat-
tery reversing contact group 4, which is ar-
rangéd to be operated once and then restored
to its normal position each time the printing
mechanism is operated in accordance wit

the code combination for figure shift —J—

When the impulses representing “figure
shift” in the code is received at the printer

This -
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‘oceupy the energized position and

o

U a selecting bar (not shown in the draw-
ings) pivotally connected to bar 25 is oper-
ated causing the member 26 to move to the
right, so that the shouldered portion is in
alignment with the arm 27.. The cam 28
in its rotation engages arm 27 moving it
downward and moves the stop arm 29 out
of engagement with member 30. Upon the
following rotation of the brush r selecting
bar 81 is gelected by the impulses represent-
ing letter J and is moved to the right caus-
ng the switch member 4:to be operated by
the cam surface of member 30." Upon the
receipt, at the printer, of the current im-

39

pulges for “letter shift” the rocker arm, 32.

which rocks the platen is returned to its
original position, the operation of the se-
Tecting bar and lever arm not being shown
in the drawing. It will thus be noted that
the switch member 4 is operated once for
each time the combination of figure shift
—dJ— letter shift is received at the printer.

A direction control relay 5 equipped with
a plurality of contact groups 1s provided
for the purpose of trandferring the line and
Iocal cireuit connections from the transmit-
ting to the receiving position and vice versa.
When this relay 18 in its deenergized or
sending position the common cending ring
6 is connected through contact 7

7 .and tongue
& to the cable 1, and the line civenit to the
correction network N and line welay O is
open at contact 9. The action of corrector
relay H and corrector rvesistance I is pre-

* vented from influencing the driving forlkk ¥

by the grounded contact 10 which -engages
with tongue 11 thereby shovt-circuiting re-
gistance I. The transmitter local circuits
are made operative by the grounded tongue
12 engaging the contact 13 while the local
circuits of the recelving mechanism ' or
printer are made inoperative by having this
ground connection removed from contact
14, Toungue 15 engages with contact 16 caus-
ing negative battery to be applied to the ro-
tating contact member 17 of a selector Z
which is of the type ordinarily employed in
train dispatching cireuits.  One terminal of
the magnet 18 of this selector is grounded
and the other terminal is connected throngh
condenser 19 with tongue 20 of controlling
relay 5. Tongue 20 engages contact 21
which in turn is connected to tongue 23
of contact group 3
tact 24 to positive battery: The control re-
lay at the distant or vecciving station will
the line
and local circuit connections will therefore
be in the proper condition to permit of the
reception of incoming line signals.

In the operation of the device the station
illustrated in the drawing will continue to
transmit signals over the line, and the dis-
tant station at which the control relay is
energized will continue to receive these im-

and thence through con-
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pulses until the positions of the respective
direction control relays are reversed. This
is accomplished at the will of the transmit-
ting station in the following manner: Sec-
tor 35 of the auto-control transmitter is ad-
vanced manually to a predetermined posi-
tion which will catise the code combination
figure shift —J— letter shift to be transmit-
ted over the line five times in succession in

the manner described in the patent referred 7

to above. Xach time this combination is
transmitted the tongue member 23 is moved
away from theé positive contact 24 engaging
negative contact 36 and then moved back to
again engage positive contact 24. Thus five

negative impulses alternating with five pos-.

itive impulses are applied to contact 21 and
tonge 20 of control relay 5, condenser 19
and the winding 18 of selector Z, causing the
contact member 17 of the selector to be ad-
vanced 10 spaces and to come to rest on the
stationary contact 87. Negative battery is
thus applied through contact 16 and tongue
15 of relay B, contact member 17 and contact
57 of celector Z to the winding of a slow-act-
ing polarized rvelay 88 the armature 40 of
which is energized and engages contact 389,
thereby completing a circuit from battery
41 through armature 40, contact 39 and the
operating winding of control relay 5. A
non-inductive resistance 42 is connected in
parallel with the winding of relay 5 to make
the latter slow in operation.

Upon the energization of relay 5 the arma-
ture 43 is attracted causing the contact mem-
bers or tongues 11, 12, 15 and 20 to be moved
to the right, thereby breaking contact with
the left- hand contact members 10, 18, 16
and 21, respectively and engaging with the
right hand contact members. The cable
circuit which was connected to the sending

face of the distributor by means of contact

7 is thus transferred through the distortion
correcting network N to the winding of the
receiving line relay O. The corrector re-
lay H and resistance I are made operative
by removing ground from tongue 11 and
the ground connection of econtact 12 is trans-
ferred from contact 138, which is connected
to the local circuit of the transmitter K,
to contact 14 which is connected to the
local circuit of the receiving printer U
The selector Z ' is arranged to have its
armature or tongue member 17 restored
to its mormal unoperated position by the
paszage of a single current impulse, through
its operating magnet after the armature
has come to rest at any selected posi-
tion.
the control relay 5 is- moved-into engage-
ment with-contact 45 the control of- selec-
tor Z is removed from the positively con-
nected tongue 23 of the auto-control trans-

mitter and is transferred to the negatively

connected tongue 46 of contact group 4 of

Thus when tongue member 20 of.
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the printer and a short current impulse
opposite in polarity to the last operating
impulse is applied through .condenser 19 to
the operating winding 18 of the selector,
thereby causing the immediate return of the
contact member 17 to its unoperative posi-
tion. The movement of tongue 15 of relay
5 from contact 16 to contact 47 reverses the
poelarity of the battery applied to the selec-
tor contact member 17 but due to the time
lag introduced by the slow action of relays
38 and 5 and the quick return of member
17, relay 38 will not be operated in the op-
posite direction thereby until the next suc-
ceeding operation of the selector.

Upon the operation of the sector 35 the

tongue member 50 breaks contact with con-
tact member 51 and engages with contact
member 52 thus opening the circuit through
the right hand winding of differential ve-
lay 65 and for the time being preventing
operation of stepping magnet 53 which con-
trols the feeding of tape for transmitter I,
At the same time a circuit is completed from
grounded battery 54 through the armature
and contact. members of relay 65, tongue 50,

“contact 52 and through winding of magnet

55 which controls the movement of the aux-
iliary conirel transmitter and to ground.
Ag thig transmitter is operated the cam mem-
bers 56, 57 and 5S cause the operation of
their respective contacts resulting in the
transmission of current impulses represent-
ing the code combination figure shift —J—
letter shift through the cable 1 tothe receiv-
ing face of the distributor at the receiving
station, this combination being sent five suc-
cessive times. The line relay at the veceiv-
ing station in response to these impulses op-
erates the printing relay which in conjunc-
tion with the receiving face of the distrib-
utor causes the contact group in the printer
to be operated five times in succession. The
resulting reversals of polarity due to the
operation of the contact group in the print-
er causes the operation of the selector at
the receiving station which in turn results in
the operation of the control relay. The op-
cration of this relay completes the operation
of veversing the direction of transmission
over the circuit and transmission will there-
fore be commenced and will continue in the
opposite direction until changed by the man-
ual operation of the automatic control trans-
mitter at the then transmitting station.

In ovder to permiit the sending of service
signals over the line from the transmitting
station without interfering with the mes-
sages then being transmitted an additional
contact 60 is provided on selector Z togeth-
er with relay 61, lamp or indicating device
62 and local battery 63. When it is desired
to signal to the receiving station the sector
35 is moved a distance corresponding for ex-
ample to the transmission of four successive

3

groups of the figure shift —J— letter shift
combination thus causing the contact group
4 at the distant station to be operated four
times in the manner described above and the
reversals of battery potential to be thus ap-
plied to the selector contact member causing
it to be advanced a sufficient distance to. en-
gage with the contact 60 at the receiving sta-
tion. The relay corresponding to 61 would

“thus be operated and causes the lighting of

{0

U,

a lamp Any number of such signal
lamps may be controlled in this way by pro-

viding the required number of coitacts on

the -selector and by suitably cut cams in the
automatic control transmitter.

What is claimed is:—

‘1. A telegraph system adapted for contin-
wons transmission in either direction com-
prising a pair of terminal stations intercon-

nected by a transmission line, a veceiving ¥
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mechanism, a. transmitting mechanism and -

a synchronously driven rotary distributor at
each gtation, and manually operable means
for controlling the direction .of tramsmis-
sion over gaid line.
2. A telegraph system comprising a pairof
yninal stations interconnected by a trans-
nission line, each of said stations including
A receiving mechanism, a transmitting
mechanien), and an auxiliary transmitting
mechanism operable at the transmitting sta-

jo=

‘tion and operating through and cooperating

with the transmitting mechanism to reverse
the direction of transmission over the line.

3. A telegraph system comprising a pair of
terminal stations interconnected by a trans-
mission line, each of said stations including
a vecelving  mechanism,
mechanism, operating through: said trans-
mitting mechanism, an auxiliary transmit-
ting mechanisni, and means cooperating with
the auxiliary transmitting mechanism. for
controlling ‘the direction of transmission
over the line. _ '

4, A telegraph system comprising a pair
of terminal stations interconnected by a
transmission line, each of sald stations in-
cluding a receiving mechanism, a transmit-
ting mechanism, an auxiliary transmitting
mechanism, and a mechanical selector under
the control of the auxiliary transmitting
mechanism for controlling the direction of
transmigsion over the line. :

5. A telegraph system comprising a pair
of terminal stations interconnected by a
transmission line, each of said stations in-
cluding a receiving mechanism, a transmit-
ting mechanism, an auxiliary transmitting
mechanism, and a selective mechanism un-
der the control of the auxiliary transmit-
ting mechanism for transmitting supervisory
signals over the line. '

6. A telegraph system comprising a pair
of terminal stations interconnected by a
transmission line, each of said stations in-

a - transmitting’
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cluding a receiving mechanism, a transmit-
ting mechanism, an auxiliary transmitting
mechanism operable only at the transmitting
station, and a switching means under the
control of the auxiliary transmitting mech-
anism for selectively conmecting the trans-
mitting and receiving mechanisms with the
line.

7. A telegraph system comprising a pair
of terminal stations interconmected by a
transmission line, each of said stations in-
cluding a receiving mechanism, a transmit-
ting mechanism, an auxiliary transmitting
mechanism, and selective mechanisms at both
stations under the control of the auxiliary
transmitting mechanism at the transmitting
station only for controlling the direction of
transmission over the line.

8. A telegraph system comprising a pair
of terminal stations interconnected by a
transmission line, each of said stations in-
cluding a receiving mechanism, a transmit-
ting mechanism, an auxiliary transmitting
mechanism, and a selective mechanism un-
der the control of the auxiliary transmitting
mechanism at the transmitting station only
for controlling the operation of switching
means to selectively connect the transmitter
and receiving mechanisms at that station
with the line, and additional means operable
from the distant station to control the oper-
ation of said first switching means.

0. In a simplex telegraph line, the combi-
nation of rotary distributors synchronously
driven and adapted for continuous trans-
mission in either direction, with manually
controlled selective mechanisms cooperating
with said distributors to control the direc-
tion of transmission over the line.

10. In a simplex telegraph system com-
prising a pair of terminal stations intercon-
nected by a transmission line, a transmitting
and a receiving mechanism at each of said

1,601,942

stations and a manually controlled selective

mechanism cooperating with said transmit-
ting and receiving mechanisms and under

the control of the transmitting station only

for reversing the direction of transmission
over the line.

11. The combination with a transmission
line of signal transmitting means at each

terminal, signal receiving means at each ter- .

minal, and manually operable control means
under the sole control of the transmitting
station cooperating with current impulses
transmitted over the line for reversing the
direction of transmission. ‘

12. Terminal apparatus for a transmission
line comprising printing telegraph trans-
mitting and receiving apparatus including
distributors, means adapted to connect said
transmitting and said receiving apparatus
to the line, and a manually operable means
cooperating with said distributor and under
the sole control of the transmitting station,
for controlling the operation of said con-
necting means,

13. A simplex telegraph system comprising

a pair of terminal stations interconmected
by a transmission line, a receiving mecha-
nism and a transmitting mechanism at each
station, a feeding mechanism for each of said
transmitting mechanisms, switching means
for selectively connecting the transmitting
mechanism and the receiving mechanism to
the line, auxiliary means for controlling the
operation of the switching means, and a dif-
ferential relay, cooperating with the aux-
iliary control mechanism for disabling the
feeding mechanism of the transmitting
mechanism during the operation of the aux-
iliary- transmitting mechanism.

In witness whereof, I hereunto- subscribe
my name this 27th day of June A. D., 1923.

ALLISON A. CLOKEY.
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