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Be it known that T, Asos Frreoericx
Dixox, a citizen of the United States, rexid-
ing at Newark. in the county of Fssex and
State of New Jersey, have invented certain
new and useful Improvements in Synchro-
nizing Systems, of which the following s a
full, elear, concise, and exact deseription.

This invention-relates to synchronizing
systems for multiplex telegraphy. and its
principal object is to proyide an iniproved
nethod of operation and system whereby
synchronism normally obtained by signal
current reversdls can be automatically main-
tuined during non-signaling intervals.

The invention as herein shown and as it
is particularly designed to be utilized, is
embodied in a printing telegraph system of
the multiplex high speed type, for which
distributers of the Baudot tvpe arve used,
one of such distributers being located at the
sending station and the other at the re-
ceiving stalion.  As there 1s only a single
line wire between the sending and receiving

stations, it is necessary to synchronize the.

distributers either by sending ‘extra syn-
chronizing mpulses over such line wire or
by utilizing parts of a signal impulse for
synchronizing. In synchronizing with extra
synchronizing impulses it is found that time
is wasted in sending the extra synchroniz-
ing fmpulkes, and in synehronizing with
stgnal impulses difliculty is encountered in
maintaining synehronizm at times when sig-
nals arve not heing sent, Tai nccordance with
a feature of the present invention two or
more: distributers are maintained in syn-
ehronism during the sending of u message
by means of changes in polarity in {he sig-
naling Dmpulses, and means are provided

“whereby, in case no signaling inpulses are

heing sent or in ease several similar signals
are senb withoul ehange in polarity, the po-
larity of the current in the line is never-
theloss periodieally changed so that syn-
chronizing impulses are produced dnd -the
distributers are maintained in syncehronsu.

In accordanee with this fealure of the in-

vention, the connections of ‘the distributers
are 5o arranged that in alternate quadrants
the selective inmpulses are of different po-
larity; thus in the first quadrant selective
impalses may he positive, in the second nega-
tive, third positive, and so on: In order to

accomplish this resuif all of the transmitters
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associated with the first quadrant are so ar-
ranged that their movable contacls are nor-
mally connected to negative battery, and,
when sending signals, positive selecting im-
pulses nre obtained by causing certain of the

movable vontacts to connect with positive

battery. thus sending positive impulses. The

~contacts of the corresponding quadrant a

i

the receiving station are so arranged that
the Tine relay closes the local ¢ircuit to the
selecting magnets of the printer for each
positive impnlze: similarly iy the next guad-
ant the transmitters are arranged so that
their contucts normally connect with posi-
tive battery, and the distributer at the re-
colving station is =0 arranged that the con-
tacts of the corresponding guadrant are
made operative when a negative impulse is
impressed on the line. - By virtue of this
arrangement, whether or not signals -are
being sent cach time that the distributer
brushes move from one quadrant-to the next,
the polarity of the line current will change
and will move the armature of the line re-
lay from the positive to the negative con-
tact, ov the reverse, as the case may be, and

“will by so doing cause the. preduction of a

synchronizing impulse, which is in all re-
speets similar to the synchronizing impulse
which will be produced cach time that the
polavity of the currvent changes in a signal,
This synchronizing impuise may be utilized
in any known manner for altering the spsed
of the distributers and bringing them into
svnchroni=u.  Also any one of the several

~well-known types of motors may be used

for driving the distributers, and their speeds

may be either mechanieally or electrically

altered to bring them into synchronism.
In the particular svstem which the appli-

ant prefers to utilize and which'is dise osed

herein, the synchronizing mmpnlses, under
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certuin conditions. cause the operatton of- -

“electro-responsive deviees,which are udapt--

el to cither clectrically or mechanieally
modity the speed of the distributee:

Tne-above and other objects o1 this in-
vention will be fully set forth in the fol-
lowing description and ciaims, and will be
more readily understood by reference to the
accompanying drawing in which the sy=tem
15 dingrammatically shown.

Tn the drawing, 1 and 2 denote gencrally
the distributers at the sending and receiving
stations, These diviributers ave of the
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usual Baudot type and may be provided
with as many sections and sets of contacts
as the traffic conditions may demand. On
the drawings, however, they are shown as
being provided with four sections or quad-
rants and four sets of contucts. The send-
ing distributer 1 is provided with four quad-
rants 8 which are electrically connected to-
gether and to the line. Corresponding to
each quadrant 3 is a set of five contacts illus-
trated at 4 and 5. The brush carrying arm
6, which is rotated by power driven shaft 7
in the direction of the arrow, carries two
brushes which are electrically connected and
which contact respectively with the quad-
rants and contacts, being adapted to sue-
cessively connect the contacts to the quad-
rants and to the line.

For the sake of convenience, the quadrant
to which the contacts 4 ave individual wiil
be referred to as the first quadrant, and the
quadrants to which the contacts & are indi-
vidual will be refe) to as the fourth
guadrant, and the « f ing quadrants
on the receiving distriliuter will be likewise
referred to as the first and fourth quadrants.
The contacts 4 are cach connected with the
movable contacts 8 of the {ransmitter, which
movable contacts in their normal position,
as indicated, are connected to hegative bat-
tery and are adapted to be displaced in any
combination to form a signal, and when dis-
placed move to the positive side and connect
positive battery to the contacts 4. The con-
tacts 5 similarly are conmected to the mov-
able contacts 9 of the fourth transmitter,
which contacts, as shown, are normally in
connection with positive battery and may be
moved to place negative battery on the con-
tacts & Similarly the contacts of the see-
ond and third quadrants may be connected
to the movable contadte of two other trans-
mitters, the movable contasts of the trane.
mitter of the second quadrant being nor-
mally in connection’ with positive battery,
and of the transmitter of the third quadrant
normally in connection with negative bat-
tery. As before stated any number of sec-
tions may be employed, it only being essen-
tial that the transmitters associated with
adjacent sections should be arranged so that
the movable contacts thereof are normally
in connection with battery of opposite po-
Jarities. »

It can be seen that due to this arrange-
ment when the movable arm ¢ passes from
the fourth to the first quadrant or from the
first to the second ox second to third or third
to fourth, if no selective signals are being
sent, the transmitter contacts being in nor-
mal position, the polarity of impulses -
pressed on the line 10 will change each time
the distributer ‘arm moves from the one
quadrant to the adjacent quadrant.

The impulses of current impressed on the

1,280,423

line 10 pass through the line relay 11 and
move the movable tongue 12 thereof either
to the contact 13 or contact 14, depending
upon whether the impulse is positive or
negative, the relay being so arranged that
the tongue 12 will stay in the position to
which it is moved until the polarity of the
current is changed. Connected with the
armature 12 i3 a source of local battery 15
which is connected to either the contact 13
or 14, depending upon the operation of the
relay 11. The contact 13 is connected as
indicated to the quadrants 18 and 19, and
the contact 14 to the quadrants 16 and 17
of the distributer at the receiving station,
or, in other words, the contact 13 is con-
nected to the first and.third quadrants of
the distributer, and the contact 14 to the
second and fourth quadrants. Individual
to cach quadrant in this distributer is a set
of contacts which correspond to the contacts
4 and 5 of the sending distributer. These
contacts in the fourth and first quadrants
being represented by the reference numerals
28 and 21 respectively.  The receiving dis-
tributer is provided with a distributing arm
23, which is adapted to be rotated by shaft
38 in_the direction of the srrow in syn-
chronism with the distributer arm ¢ of the

sending distributer. The receiving distribu-.

ter 2 is provided with an additional set of
contacts for each quadrant which are. the
same in nwuber as the contacts 21, and as
shown are smaller than such contacts 21,
These contacts which are the synchronizing
contacts ‘are designated in the first and
fonrth quadrants by the veference numerals
23 and 24, A continnous ring contact 231 is
also provide?® and the distributing arm 22
i5 providedl v:th (w0 pairs of brushes, the
brushes of each pair being electrically con-
nected, the arrangement being such that as
the distributer afin moves over the contacts,
the contdcts 20 and 21 will be successively
connected electrically to the quadrants 17
and 18, and the synchronizing contacts 24
and 23 will be successively electrically con-
nected to the ring contacts 25.
rants 16 and 19, as indicated, are also pro-
vided with sets of synchronizing contacts,
as well as the contucts corresponding to. con-
taets 20 and 21, the connections for - con-
venience being shown only in the fourth and
first quadrants.
21 jis a set of selecting magnets 26, there
being one selecting magnet connected to each
contact, and the contacts 20 are similarly
connected to a similar. set of selecting mag-
nets 27. The magnets 26 and 27 are asso-
ciated with two different printing instru-
inents and operate in the well-known man-
nir, when energized in combinatiens deter-
mined by the combination of impulses. sent

by the dcorresponding transmitters at. the:

sending station, to select the character which

The guad--

Connected to the contacts
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it is desired to record and to cause the re-
cording of such character. As printing in-
struments of this type are well known in
the art it has only been deemed necessary
to illustrate the selecting magnets thereof.
Synechronizing contacts 23, 24, ete., ave
couneceted in multiple and are connected to
one winding of the relay 28. The other
winding of the relay 28 ucts as a locking
winding when such relay is energized, and
forms part of the circnit controlling the
magnet 29. The magnet 29 may be employed
for electrically correcting the speed of the
driving mechanism of the receiving distrib-
uterin a manner similar to that disclosed in
Patent No. 1,185,712, dated June 6, 19186, or
it may be employed for mechanical correc-
tion, 4. e., the magnet 29 may be used for
shifting the brush arms of the receiving dis-
tributer in a manner similar to that disclosed
in applicant’s copending application Serial
No. 831,167, filed April 11, 1914. The ring
25 is connected to the secondary winding 30
of an induction coil, the primary winding
31 of which is connected to the contuct 14.
It is the general practice in synchronizing
distributers to normally run one of the dis-

_ tributers, which is termed the corvecting dis-
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tributer, at as constant a speed as is prac-
ticable, and, by means of slight corrections,
to automatically adjust the speed of the
other or corrected distributer to keep the two
in the proper phase relation. Thus, the cor-
rected distributer may be adjusted to nor-
mally run faster or slower than the correct-
ing distributer, speed corrections being made
by respectively slowing down or speeding up
the corrected distributer, or adjustments
may be made to a mean speed, corrections
beirig made by ecither raising or. reducing the
speed of the corrected distributer as it gains
on or falls behind the other distributer.
Assuming in this case that the distributer 1
at the sending station is a correcting dis-
tributer and is adjusted to run at a constant
speed, and that the receiving distributer 2 is
the corrected distributer and is adjusted to
normally rmn at a slightly higher speed than
the correcting distributer, if the two ddistrib-
uters are running. in exact synchronismn and
are sending a given character while the dis-
tributer arms are passing, for instance, over
the first quadrants, impulses will be sent ont
over the line in accordance with the set con-
dition of the transmitter associated with the
first quadrant: As the distributer-arm 6
contacts with the first contact 4 of the set, if
the first transmitter contact 8 has been
moved over to the positive side a positive im-

pulse will be sent out on the line, and, if the .

contact has not heen moved, a negative im-
pulse will be sent out on the line. Conse-

quently the armature 12 of the line relay 11

will be moved against the positive or nega-

tive contacts 13 or 14, as the case mav be.
)

If moved against the positive contact a cir-
cuit will be closed from battery 15 with the
armature 12 and contact 13, quadrant 18, dis-
tributer arm 22, contact 21 and selecting
magnet 26, and for a given signal set up on
the transmitter the magnets 26 will be ener-
gized or not, in accordance with the combi-
nation of impulses sent from the fransmitter,
The operation of the transmitter, the con-
tacts of which are shown at 9. and the select-
ing magnets 27, Loth being of the fourth

quadrant, are identically the same, with the,

exception that the fourth quadrant selecting
magnets will be energized only wlhen nega-

‘tive impulses are sent, a negative impulse of

the fourth quadrant being equivalent to a
positive impulse of the first quadrant as far

" as the effect on the selecting magnets is con-

cerned.

Thus, assuming that a given character is
represented in the alphabet by two positives,
a negative and- two positives in the first
quadrant, the same character will be repre-
sented in the fourth quadrant by two nega-
tives, a positive and two negatives. This
will not, however, necessitate any change in
the transmitter mechanism associated with
alternate quadrants, except as regards the
normal position of the movable contacts
thereof, .

It will be noted that in sending the char-
acters described above, the polarity of the
current changes twice, irrespective of the
quiadrant from which such signal is being
sent, and as the majority of the characters
of the Baudot alphabet require a change of
polarity under normal conditions, such
changes of polarity will be very frequent in
transmitting the ordinary message. It will
be observed that for every change of polarity
the armature 12 of the line relay will be
moved either from the contact 13 to the con-
tact 14, or reversely. If the two distributers
are running in exact synchronism, this move-
ment of the armature 12 will have no other
effect than that of energizing certain of the
selecting magnets, as'the change in polarity
will oceur just before the onter set of brushoes
make contact with the synehronizing con-
tacts 23, or just as the brushes leave one con-
tact 21 and move toward the next &t et 21,
If, however, the distributer 2 i% moving
faster than distributer 1, ax assuméd, before
this change of polarity occars, the brushes
on the distributer arm 22 will make contact.
with the synchrobizing contact, and will elee-
trically connect one of =aid synchronizing
contacts with the ring contact 25, As a syn-
chronizing contact 23 or 24, ux the ease may
be,is then connected to the ring 2357 the
change of polarity in the current and the
consequent moving of the armature 12 will

cause an induced pulsation of the current to

pass through the relay 28. For instaneernif
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contact 14, a circuit will be closed through
the primary coil 81 of the induction coil.
This will induce an impulse of the secondary
coil 30, which will pass by way of the ring 25
and synchronizing contact 23, all of which
are connected in multiple to the left-hand
winding of the relay 28. The relay 28 will
thereupon be energized and close at its con-
tact a locking circuit for itself from battery
32, back contact of magnet 29, winding of
magnet 29, front contact of relay 28 to
ground. The energization of the magnet 29
will break the locking circuit of relay 28.
In the embodiment herein illustrated the
magnet 29 is arranged to effect a mechanical
correction of thie corrected distributer. In

this case each energization of the magnet 29 -

will cause it to attract its armatures and, by
means of pawl 34, a suitable ratehet mecha-
nism will be rotated to move the brushes of
the corrected distributer back or forward
one step as the case may be. Just so long as
the corrected distributer is running faster
than the correcting distributer, a synchroniz-
ing impulse will be brought into action for
each reversal of polarity in the live current
to step back the brushes of the corrected dis-
tributer until it is again in synchronism with
the correcting distributer.

If, at the time when no selective signals
are being sent, the distributers are not run-
ninf in synchronism, the system will operate
as follows to maintain such distributers in
synchronism. It will be observed that when
the arm 6 of the distributer 1 is passing over

the fourth quadrant and no signals are heing.

sent, positive impulses will be impressed on
the line 10, and armature 12 of the line relay
11 will be maintained in contact with con-
tact 13. However, as soon as the distributer
arm passes from the fourth to the first quad-
rant, the armature 12 will move over to con-
tact 14, as negative impulses will be im-
ressed on the line in the first quadrant.
is change of. polarity, provided the dis-
tributers are not in exact synghronism, will

be utilized exactly as in the cage of a change

of polarity when a signal is being sent to
bring the distributers into ' synchronism.
Similarly when the distributér arm passes
from ' the first to the second quadrant a
change: of polarity will occur, and from the
second to the third quadrant ahother change

of polarity will occur, making in all in the

system- disclosed four changes of polarity for
each -complete rotation of the distributer.
These changes in polarity will either cause
battery to be impressed upon the primary

-‘coil 31 of the induection coil, or removed

therefrom, as the case may be: _In_either
case an impulse will be induced in the sec-

. ondary, which impulse will pass by way of

tacts 23, 24, to the relay

the ring contact 25 to the synchronizing con-
, 28, causmg the 0}[])—
eration of the magnet 29 to slow down the

1,280,423

corrected distributer.
that the synchronizing impulses will be pro-
duced and the distributers maintained in
synchronism, irrespective of whether or not
signals are being sent on any, or all, of the
quadrants. '
inspection of the drawing that if the mov-
able contacts of any transmitter are in nor-
mal position, . e. if no signals are being sent,
none of the selecting magrets of the receiver
controlled by such transmitter will be ener-
gized, as the line relay will be shifted to
break the circuit at its contacts. Thus in the
case of the first quadrant the movable con-
tacts 8 will be normally connected to nega-
tive battery and the armature 12 will be
moved against contact 14. This will place
the potential of battery 15 on the contacts of
the second and fourth quadrants, which will
be without effect as the arm 22 is at this time
moving in the first quadrant.

An advantage of the system of the inven-
tion resides in the fact that synchronism is
maintained while no signals are bein sent,
without the use of any extra or complicated
apparatus, it only being necessary to alter
the normal polarities of the contacts of the

transmitters associated with alternate quad--

rants.

The invention claimed is: :

L. In » multiplex telegraph system, in
combination with a transmission line, a plu-
rality of transmitting stations, means for
successively connecting said stations to. said
line, each of said stitions when at rest being
arcanged to send to line current of a po-
larity different from that sent to line by the
preceding and succeeding transmitting sta-
tions wherehy the line ¢urrent is periodically
reversed, a receiving distributer having a
plurality of receiving sections corresponding
'z number to the number of said transmit-
ting stations, & local source of current, and
means responsive to said reversals of line
eurrent for- connecting: said local source of
current to alternate ones of said receiving
sections when line impulses of one polarity

- are received and to intervening ones of ‘said

receiving sections when line impulses of the

_opposite polarity are received.

2. In a multiplex telegraph system in

combination with:a transmission line, a plu-

rality of transmitting stations, means for
successively connecting said stations to said
line, each of said stations when at rest being

‘arranged (o send to line current of a po-

larity. different from that sent to line by the
preceding and succeeding transmitting sta-

tions whereby the line current is periodically.

reversed, a receiving distributer having a’
plurality-of receiving sections correspon g
In number to the number of said transmit-
ting stations, a local source of current, means
responsive -to said reversals of line current
for connecting said local source of current

Thus it will be seen. -

70

It will also be apparent from an -

76

80

85

90

85

100

108

110

116

120
128

180




1,980,498 °

" to alternate ones of said receiving sections

10

-wher -line impulse§: of ‘one polarity are Te-

ceived and to intervening ones of said re-

ceiving sections when line /impulses of the -

opposite polarity are received, -and other
meang responsivé to said reversals ‘of “line

~current for maintaining said receiving dis- -
tributer in synchronism with said transmit-

ting distributer. ' _
8.-In- a multiplex ' telegraph system in

combination with a transmisston line, a plu-

rality of transmitting stations, a sending ro-

- tary distributer for successively connecting

45

20:

*. ber to the number of said transmitting sta-

said stations to said line, each of said sta-

tions when at rest being arranged to send
to line current of a polarity different from
that sent to line by the preceding and suc-
ceeding transmitting stations whereby - the
line_current is periodically reversed, a re-
ceiving rotary distributer havir(llg

1

of recelving sections corresponding in num-

a plurality

tions, a local source of current, means re-
sponsive to said reversals of line current for
connecting said local source of current to
alternate ones of  said. receiving sections
when line impulses of -one polarity are re-
ceived and to intervening ones of said re-
ceiving sections when line impulses of the
opposite polarity are received, a transformer
.circuit connections for sending a pulse of
current. through the primary of said trans-

former upon each reversal of ‘the line cur--

rent, and means connected with the secon-
dary of said transformer and responsive to
sal

mitting distributer. - . S
- In witness whereof, I hereunto subscribe
“my name this 30 day of October A. D., 1914.
, AMOS F. DIXON.

- Witr';esses‘:’ :
" E. EpLer, .
- K. L., StAHL,

pulse for maintaining said receiving.
distributer in synchronism with said trans-
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