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This invention has reference to improve-
ments in quadruplex and diplex telegraph
systems which 010V1de for the simultaneous
uanonnskloﬂ ot signals in opposite direc-
tions, without interference, over a single tele-

graph line. |

Quadruplex telegraph sys»ems are gener-
ally based on a combinition, at each sta-
tion,
rent duplex systﬂms Such systems may be
worked according to the “differential or
bridge method. The single current duplex
“ystm permits of the °1mulfaneous trans-
mission cof one message in each ‘direction
through changes in current 1nten51ty, and
the double currerit systém, permits of the
simultaneous transmission of one Thessage in

each dirvection through chanoes m. current

direction. The latter t -ansimission is effected
on what is called the A side and the former
on what is called the B side of the combined
apparatus u<ed for effecting quch siimultane-
ous transmission. Each station is provided

with two current transmlttmd keys and two

differentially wound receiving Telays, one
] ey, mlunned on the A side of { the combined

sparatus emnloym, and tisually cilled the
reversing key; being adapted to reverse the
divection of the current sent thereby to

line without altering. its strength, and the

ad appe wratug, and nsually ealled the in-
ment heing adapted to change the
strength of the current sent thereby to lirie

Key

without ﬂte“um its direction, whilst of the’

£wo relays, one s a polarized 1e1ay arranged

on Jﬂ

graph apparatus on that §idg,

IC(‘GIVIHC‘

whi L:L the other relay is a non-polarized r6.
lay arranged on the B 51de and *adapted to

conirol tﬂlen aph receiving apparatus oit
that side.

A5 is well known, in a quqdrup]ex tele-
omph system of the kirid referred to, al-
though 1t is possible to tiansmit and Teceive
messages at a high rate of speed on thé A
eide of

the veceived: signals for, automatically op-

erating, -at hmq speed, teletrr wpliic receiving

a )palatm, as for instane appalatus of the

kind known as the Cresd recgiver, which’

perforates a tape, messages or signals ein
only be transmitted and received on the B

side of the respectlve gtatlons at a com-

pfm_uvelv slow rate of speed stich that they

have to he transmitted by liand opérated

of the single-curvent rmd doublé-cur-

other key, arranged on the B °1de,o_f the com-

A side and adapted to control tele—_

the respective stations and to use

key mechianism and when received, have to
be translated by telegraph oweratoxs with
the aid of a Morse sounder or printer.

This is in part due to the fact that if,
during the time that the current mcrement
key on the B side of one station is depressed

to ihcrease the current str ength, the current

reversing key on the A side of the same sta-
tion. is deplessnd to veverse the direction of
the citrent, the signalling current will fall

from the WOIklncr value of one polarity to

zero and then rise from zero to a similar
value of the opposite polarity. The momen-
tary cessation of current thus produced in
the telegraph line, causes the tongue of ‘the
non-polarized rélay on the B side of the
receiving station to fall away momentarily
ftom the marking contact screw of the re-
lay, thelebv causing a break in the B side

signals. This action s known - amengst
telegraphists as the B kick.
Althmmh means - liave heretoime been

-adopted withi a view to avoiding this dis-

advantage, such means require hequent ad-
justment and have never been such as to en-
able messages to be transmitted and received
on the B side of thé transmitting and re-
ceiving apparatus at high speed Tike those
on the A side of the appamtus

Now the present invention has for its ob-'

ject to provide appal atus for use.in & quad-
ruplex telegraph system of the kind refeired
to, or in a diplex telegraph system, means
Whereb;7 the transmission of signals on the
B side” of each station can be effected as
rapidily as those on the A side, and also
means to enable the signals received on the
B side of each station to be utilized in an
effective manner. for the automatic opera-
tion of receiving apparatus, ag for instance
a Creed receiver, in the same way that the
signals received on the A side of each sta-
tion can be used for this purpose, and thus
to enable the whole of the quadruplex or
diplex telegraph sy%wm to be operated at
hmh speed and in an automatic manner, so
as thereby to increase the capacity of the
whole system for quickly dealing with tele-
graphic work,

In the accompnnyme 111u strative draw-
ings, Fig. 1 shows dngm'mnamcal]y, an ar-
ranoemen‘c of appamtus suitable for use in
a Guad"rplex telegraph systern and where-
by the ob]ec‘r of the invetition can be at-
tained. Fig:
modi ﬁed trancmltter

2 shows, diagratmimatically; a-
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In the arrangement shown in Fig. 1, there
is provided on the A side of each of two
connected stations, a current reversing key
comprising a movable contact lever 1
mounted between stationary and movable
contacts @ and b and acted upon by a spring
d that tends to move it towards and against
the stationary contact @. The movable con-
tact b is carried by the tongue ¢ of a power-

- 4ul high speed polarized relay I worked

from a high speed transmitter of the Wheat-
stone or other desired type, indicated dia-
grammatically at H. The stationary and
movable contacts @ and b are connected to
the current increment key mechanism at the
same station, as hereinafter described. The
spring controlled contact lever 1 1s connect-
ed to line f and to the artificial line /%,
through conductors g, a polarized relay C
and a non-polarized relay D provided at the
same station, for receiving signals transmit-
ted from the second station, which is simi-
larly equipped. The two reluys C and D are
constructed and coupled up to the lines f
and f* in the usual manner but the movable
tongue % of relay D is arranged to work
hetween two contacts ¢ and j, as and for the
purpose hereinafter described. '
The key mechanism on the B side of each
station, used for varying the strength of
the current signals, comprises two movable

spring controlled contact levers 2 and 3, one.

of which, namely 2, is arranged to work be-
tween stationary and movable contacts o and
p respectively and the other of which, name-
ly 3, is arranged to work between other
stationary and movable contacts 7 and s re-
spectively. Contact a 1s connected through

a conductor o' to lever 3, and contact b is.

connected through a conductor b* to lever 2.
Contact o is connected through a conductor
ot and a resistance o® to an intermediate
point m* or the electric battery m, such that
one third part.of the battery 1s included be-
tween such point and one pole m?, say the
positive pole, of the battery which 18 con-
nected to carth £ Contact p is connected
through a conductor p* and a resistance p?
to the opposite or negative pole m? of the
battery m so that the whole of the battery
is included between it and earth. Contact 7
is connected through a conductor 7* and a
resistance 72 to one pole nt, say the positive
pole, of the second battery =, the opposite
or negative pole n? of which is connected to
earth ¢. Contact s is connected through 2
conductor s* and a resistance s* to a point
2# in the second battery n,-such that a third
part of the battery is included between such
point and the negative pole ¢ of the bat-
tery. The two batterles m and 7 may, as
shown, have a common earthed terminal %
Contacts p and s are insulated from each
other and carried by the tongue % of an-
other powerful high speed polarized relay F

N

‘of the two batteries m and 7,

1,670,878

which is worked from another high speed
transmitter of the Wheatstone or other de-
sired type, indicated diagrammatically at L.
The arrangement is such that. assuming.
lever 9 to be bearing, under the action of its
spring- w, against’ contact. o and that the
tongue % of relay F is; as shown, i its ex-
treme right hand position away from sald
lever, then, upon the tongue moving to: the
left, contact p carried thereby will imme-
diately act against lever 2 so as momentarily
to short circuit the left hand portion of the
associated battery m and then move lever 2,
against the action of its spring w, from con-

‘tact o and will remain in contact with such

lever during the further left hand . motion
of the tongue and also during the right
hand motion thereof until lever 2 is again
cauged, by its spring, to bear against con-
tact 0. On this further movement of the
tongue to the right, contact s will act against
lever 3, momentarily short ‘circuiting the
right hand portion of the associated battery
n and then immediately move such lever 3
from contact 7 and will, under the action of
the spring @ connected to lever 3, continue
to bear against that lever during the rernain-
der of the movement of the tongue to the
right and also during the movement of the
tongue to the left until lever 3 again bears
against contact » when the connection be-
tween contact s and lever 3 will be opened.

The use of contact levers such as 1, 2 and
3, arranged and actuated as described, con-
gtitute an important feature of the present
invention.

"The arrangement is also such that assum-
ing contact lever 1 is held by its spring 4
in contact with the stationary contact @ and
that the tongue e of the polarized relay B
carrying contact b 1is bearing against 1ts
back stop %, then, immediately the tongue,
on its forward movement, acts upon. the
contact lever 1 through its movable contact
b, the portions of the batteries m and n be-
tween the points m? and 7n?, or the whole
according. to
the position. of the levers 2 and 8, will mo-
mentarily be short circuited and the lever 1
caused to break connection with contact a.
The connection between contact b-and con-
tact lever 1 is maintained during the fur-
ther forward movement of the tongue and
also, owing to the action of the spring d,
during the backward movement of the
tongue until the contact lever, under the
said action of the spring, again bears on the
contact @, whereupon. the connection be-
tween the movable contact b and lever 1
will be broken. ‘ ,

The short circuit current produced as de-
scribed, is limited in each case, to a safe
value by the resistances o* and s*, or p* and
72 in the respective circuits, these resistances
being of suitable value for the purpose.
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The resistances o? and s? are those normally
used for maintaining the duplex balance
when the batteries are, during operation of
the increment key mechanism, reduced to
one third of their maximum value.

By means of the hereinbefore described

key mechanisms, a pole of battery m or n
will be connected to the line f and the arti-
ficial line f* through the contacts a or b,
lever 1, conductors ¢ and relays C and D at
the same moment as a pole of the other bat-
tery is disconnected therefrom, thus reduc-
ing to a minimum, the time during which
there will be no current flowing to line.

Consequently, the time between the fall of-

current from a working value of one polar-
ity and the rise of current to a similar value
of the opposite polarity will be considerably

reduced as compared with that obtaining

with known quadruplex telegraph systems
of the kind herein referred to. As a re-
sult, the B kick heretofore experienced in
such system is very considerably reduced
though not entirely eliminated. Means are
however provided at the receiving end of
the line to entirely eliminate the effect of
the B kick as hereinafter described. -

To enable the signals transmitted as de-
scribed at a high rate of speed from the B
side of the quadruplex apparatus at one sta-
tion to be received .and effectively utilized
by the telegraphic receiver .at the B side of
the quadruplex apparatus at a second sta-
tion and so as entirely to eliminate the. effect

b of the B kick referred to, there is associated

with the non-polarized relay D at that sta-
tion through which the quadruplex tele-
graphic signals or messages pass as hereto-
fore, a high speed polarized relay G. ‘This

¢ relay is adapted to be actuated by currents

derived from a local battery 4 under the
control of the movable tongue %-of the non-
polarized relay D and the two stationary
contacts ¢ and 7 of that relay between which
the tongue moves and which are connected

to the opposite poles of the said battery 4.

One terminal 5 of relay G is connected to
the tongue % of the relay D and the .second
terminal 6 of relay (& is connected to the
middle point 4* of the said local battery ‘4.
The movable tongue 7 of relay G is connect-
ed to one terminal 8 of ‘a circuit including

a high speed telegraphic receiver 9 on the

B side of the quadruplex-apparatus and
works between two stationary contacts 10
and 11 connected to the opposite terminals
of a second local battery 12 which may, as
in the example shown, be that provided on
the A side of the apparatus for working,
in known manner, the high speed tele-
graphic receiver 13 on that side, under the
control of relay C. 14 are resistances ar-
ranged in known manner in the circuits
leading to the telegraphic receiver 13, and
14» are similar resistances arranged in the

3

circuits leading to the telegraphic re-
ceiver 9,
The signals.as received in the non-polar-

ized relay D at one station will still :be re-.

ceived broken while the reversing key on the
A side at the other station is being operated
but the ‘breaks will be small and not of suffi-
cient duration to allow the tongue 4 of the
said relay D to move over to the spacing
contact ¢ of the relay but merely to cause
the tongue to tremble. Relay G being con-
nected up as hereinbefore described, 1t will
be seen that its tongue 7 will not be moved
to .the -spacing side of that relay unless the
tongue A of relay D makes definite .contact
with the spacing contact < of that relay.
This entirely eliminates the effect of the re-
duced B kick. Thus, by the means described,
the high speed signals sent, as hereinbefore
described, from the B side of the quadruplex
apparatus at one station .and designed to-be
dealt with by relay D at a second .staticn,
can be accurately reproduced at a high speed
by relay .G and utilized for operating, in an
effective manner, the high speed telegraphie
receiver 9 on the B side of the apparatus at
the second station. :

The high speed polarvized relays E, F and

G, may advantageously be of the kind de-
scribed in the specification of application
for Letters Patent, Serial No. 497,459, or of
the kind: described in the specification of an-
other application for British Letters Pat-
ent dated. 11th March, 1924, and numbered
6,214, It is important that the polarized
relay G should be so constructed that firm
contact pressure is maintained between .the
moving contact and one or other.of the sta-
tionary contacts even though the current in
the relay coil or coils falls to zero, at any
time, the tongue not moving to the opposite
contact 1intil the current is actually reversed.
This condition is complied with in polarized
relays of the kind referred to. The tele-
graphic receivers 13 and 9 on the A and B
side of the quadruplex apparatus in each

station may advantageously be of the auto--
‘matic type known as Creed receivers, herein-

before referred to, but other kinds of auto-
matic receivers operated by transmitted cur-
rents can be used.

From the foregoing description of quad-

ruplex-apparatus, it will be understood that,
in the arrangement described, there are em-
ployed inter alia at each of two connected
stations, current reversing key mechanism
and current increment key mechanism, of the
special construction deseribed. arranged rve-
spectively at the A and B sides of the sta-
tion, each of these key mechanisms being
operated by the movable member or tongue
of a high speed polarized relay, the two re-

lays being worked by two. high speed trans--
~mitters of the Wheatstone or other desired
type. ~Also, as above indicated, two auto-
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