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ALARM FOR SYNCHRONOUS TELEGRAPH
o  CIRCUITS -

- Alder ‘F. Connery,-Great Neck, N. Y., and Eric
R. C, Coe, Chatham, N. J., assignors to Postal
Telegraph-Cable Company (New York), New
York, N. Y., a corporation of New York. :

 Application December 30, 1942, Serial No. 470,574
.. 11 Claims. (CL 178—53) '

The present invention relates ‘to - automatic

printing telegraphy and particularly to printing
telegraph equipment which is synchronously op-
erated. More particularly still, the invention
may be utilized in connection with-synchronous
multiplex telegraph circuits. ST
Frequently in synchronous telegraphy, and par-
ticularly when the interconnecting lines are of
considerable length, haphazard signal distortion
resulting either from outside interference or from
degradation of the duplex balance results in er-
rors in printing of the telegraph receiver. ‘When
the duplex balance is disturbed; distortion of the
received signal results, even though there  be
no outside interference. In many instances in
such printing telegraph systems, the printer or
similar recording- device is left unattended and
the invention is of -particular use in:connection
with such unattended systems although -not-in
any sense limited thereto,  In overcoming these
difficulties, we have provided for-the automatic
detection of error arising from such ‘haphazard
signal distortion. In general this is accomplished-
by sending a special signal from the transmit—~
ting station at predetermined intervals-of time.
This signal is then sought for by a synchronously
operating apparatus at the receiving end: of the
line and arrangements are made such that if the
signal is abnormally mutilated an alarm will su-
tomatically be given. ‘ AL
It is an object of our invention to provide a
synchronous printing telegraph circuit which
will automatically signal the presence ' of hap-
hazard signal distortion in undue degree. ;
It is a further object of- our “invention to
provide such g circuit which is readily utilized in
connection with ‘the normal multiplex ‘printing
telegraph circuits and-which_ is simple and in-
expensive of installation. U T
Further objects and features of the -invention.
will- appear when the following specification is
considered in connection with the appended-
drawings, in which : e <
Figure 1 is a schematic diagram of the circuit
arrangement as utilized with synchronous. pring-
ing telegraph equipment - having - transmitters
electrically connected .to send rapid - reversals
when the transmitters are in. their idle-condix
tion.. This diagram shows the application of the
alarm circuit to a duplexed multiplex circuit..- For
simplicity, however,: equipment for transmission:
in one direction only is shown. - SR FLI
Figure 2 is a schematic diagram of - the cir-
cuit arrangement as .utilized with < synchro-
nous printing telegraph equipment having trans-
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mitters electrically connected to send slow re-:
versals when the transmitters-are in their idle:
condition. - This diagram also shows -the appli-
cation of the alarm circuit to a duplexed multi-
plex circuit; again equipment for transmission
in one direction only is shown. - S
As has been indicated in the foregoing descrip-
tion the synchronous telegraph circuits are shown-
as$ being of the multiplex type.. Although: single.
channel synchronous telegraph’ equipment may-
be - utilized -the multiplex- system is the most
common form of such synchronous telegraph ar-
rangements. Co ’ : o
Referring to the drawings, there is shown in-

" Figure 1 a line 10 which may be either a, single:

line with ground return, as illustrated, or a pair
of wires providing :a metallic return. - This line:
18 is ‘balanced for duplex operation in the well
known manner by means of. artificial networks f 1.
and- 2.  Likewise in conformance  with usual
bractice, there are provided the differential milj=
ammeters {3 and 14 and the differential polar.
relays 15 and 16.- While differential duplex cir-
cuits have been illustrated, it will be understood.
that a bridge type duplex circuit can equally well
be used. The transmitting equipment -is: con-
nected ‘to the split of the duplex in the usual
manner- and - the receiving equipment -operated
from the contacts of the differential line relay 15
or 16, likewise in the usual manner. The trans-
mitting equipment shown at the left in Figure. 1
comprises the distributor-171 together with the
tape transmitters 19 and 21, which transmitters
are fed from the usual split signalling battery 23,
25 through protective resistance 27 and 29, . ..

The distributor 17 (of which but four rings
are illustrated) comprises ten sending segments
designated 31a through 314, a common ring.co-
operating with the sending segments and. desig-
nated - 83, sixth pulse magnet segments desig-
nated 35z and 35b and the common ring- there-
for designated 37. : L
It will, of course, be understood that -this
distributor is adapted for two .channel transmis-
sion-and that if a greater number of channels
is to be utilized there will be additional sending
segments and additional sixth pulse magnet seg-
ments, thére being five additional sending seg<
ments. for each channel and, of course, g single
additional sixth pulse segment for each channel.
' - As stated hereinabove, Figure -1 illustrates the
arrangement when -the : transmitters -are-‘con-
nected to send rapid ‘reversals when in their-idle
position. - Por this reason slternate- contacts” of
each of the transmitters 19 and 21-are connected
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to one pole of battery, for example to the nega-
tive pole of battery as indicated at 23 while the
intervening contacts are connected to positive
battery as indicated by the connection to battery
25, Specifically the first, third and fifth upper
contacts of transmitter 19 are connected to posi-
tive battery while:the second and fourth contacts.
are connected to negative battery. Again the
first, third and fifth contacts of transmitter 21
are connected to negative battery and the sec—

o
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ond and fourth contacts to positive battery. The -

lower contacts of both transmitters are connected

in each instance to the battery opposite in polar-.

ity
contact. The armatures of the transmitters: are

to that connected to the corresponding; upper:
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tive resistance 54, thence through break key 56
to the winding 50 and through locking contact
58 to ground. In addition an alarm circuit is
connected from battery 52 through lamp 60 to
contact 62 of relay 46 and thence to ground.
The operation of the circuits above described
¢an most readily be understood by describing the
operation of the entire system during the period
when the special signal is being sent and received.
As the brushes of distributor 17 approach the po-

-sition. shown in Figure 1, a character signal will
“have just been transmitted over the first or A

channel and the brushes will just have connected

- commor ring 31 to segment 3%a thus causing a

connected in the usual manner directly to- the.

corresponding sending segments 3la to 314.
The above has described the.normal two.chan-

nel multiplex transmitting arrangement, it being. -

understood that in transmitting, tape is supplied 2

to the two:tape transmitters which are operated:
in accordance: with the perforations in. the tape.
Tn applying our invention to this arrangement-the:
transmitter (as:for example transmitter 19) of
one channel is:adapted to be held operated; that
is to be held to its idle side or with the:armatures
against- the- corresponding upper: contacts, for a
predetermined -portion of the transmission, for
example during one distributor rotation in each:
ten, whereby rapid reversals-are fransmitted over
the line-after each group-of nine character signals
of the same channel. - - . P '

This is accomplished by providing: a -eam’ 39
which is driven from the shaft of distributor 1T
through a set of reducing gears which reduce its
speed: to some exact sub-multiple of the speed of
the- distributor ‘brush’ shaft, if the- distributor is
of the brush- type, or ih any event-to: one-tenth
of the speed ‘of operation of’
stated above, we have found a speed of one-tenth
that of the distributor-to -be advantageous. ‘The
cam 38 cooperates with a pair of contacts a1, 43
and is arranged: to close these contacts and hold
them closed during slightly: more than one dis-
tributor revolution. ~

At the receiving end of the circuit there is'pro-

vided the usual equipment comprising a distribu-
tor 18 having two segmented rings.. Of course,
this- receiving -distributor is provided® with nu-
merous other- solid and’ segmented rings for cor=-

rection and like purposes which, however; are well
known and do not enter into the description of
this invention. Connected to each group of seg-
ments 22a through 22e and 22f through 22j is a
receiving recorder which may be either-a common
telegraph ‘printer,’ frequently known as a tele-
typewriter; or- & ‘reperforator or 2 “franslator.”
This latter piece of equipmentisa device for con-
verting' the five unit code of synchronous multi-
plex telégraphy to the five unit code utilized for
start-stop operation. - One example of such a
translator is that shown in Hallden Patent No.
2,196,069 of April'2; 1940. In the diagram of Fig-
ure 1 the telegraph printers are schematically
{llustrated by 2 showing of their magnet coils at
2&'and 265. ‘ R C
At the receiving terminal a cam 40, similar to
the cam 39, is provided, the cam being similarly
driven at-the same sub-multiple of the distributor
speed ag is the cam 39. This cam is'provided with
a. pair. of normally closed contacts 42 and ‘44
which-are in: shunt to the operating winding-of
an glarm relay 46.: Relay 46 is in‘addition pro-
vided with: & locking winding 50; the-circult for
which extends' from:battery 52 through protec-
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fiow of current from battery 45 through protec-
“tive resistance 47 and conductor 49 to ring 31

and thence through the brush 35a and conductor
5t to the operating or stepping magnet 53 of
transmitter 19. This will cause the transmitter
fo move all of its armatures to their upper con-
tacts in.the.normal manner-and would normally
when: the distributor brush. left segment 35a.cause
the stepping: magnet to: de-energize: advancing
the. perforated tape to the next position and per-
mitting the pins of the: transmitter to cause the
positioning of the armatures upon their upper or
lower contacts in accordance with the perfora-
tions: in-the: tape: at: the new position. However,
while: the brush: is- traveling ‘over: segment 35a,
cam .39: closes: contacts 41 'and 43 thereby com-
pleting a. circuit from battery 45 through resist-
ance: 4T and thence over conductor 17 and through
contacts &1 and 43 and conductor 55 to the oper-
ating or stepping magnet 53. This retains the
transmitter in-its idle position with the armatures
against the upper contacts and due to the alter-
nate arrangement of these: contacts with respect
to the-split battery 23,25, as heretofore described,
the ‘next. signal sent: out on the first or A chan-
neb will be one of rapid reversals. Prior o this
time, the character signal already set up on
transmitter - 21 is/’-sent ‘to the line in the usual
manner.  Following: the-transmission of the rapid
reversals: during the period when: transmitter 19
is held in' its idle position the brushes of the dis-
tributor- again make contact with segment 35z
and shortly thereafter cam 38 in its continuing
rotation-in a counter-clockwise direction reaches
a position such that contacts 41, 43 are opened.
Thus when the brush leaves segment 35a the cir-
cuit: to- magnet 53 is completely broken and this
magnet assumes its normal periodic operation
until such time-as cam 39 has completed a rofa-
tion and returns to substantially the position
illustrated in Figure 1. o

When the rapid reversals are received at the
receiving polar- differential  relay 16, they, of
course, cause operation of that relay to connect
ground to alternate ones of the receiving seg-
ments: 20 when in one position and to the inter-
venirig segménts when in the other position. The
relay [6 iz adapted to have its armature move
to the right hand contact 30 when a positive sig-
nal is received and to move to the contact 32
when' g negative signal is received. ‘Thus, if the
received signals are in-exact synchronism with
the transmitted signals and there has been no
shift-of the crossover between signals resulting
from signal distortion, whenever the relay is on
its right hand contact 30, it will complete circuits
to the second or fourth receiving segments 20 of
the distributor 18 and since the brush will, at
that time, lie on a first, third or fifth segment 20
of the distributor;, the circuit will be-interrupted
at ‘this point. However, when there has been
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signal distortion, the relay armature may move
to- contact 30 at a time when the brushes are on
an even numbered segment 20 of the distributor
18 and conversely may move to contact-32 at a
time when the brush lies on-an odd numbered
segment of the distributer.” Of course, if the sig-
nal exists during a‘sufficiént interval of the time
taken by the brush in traversing the receiving
segment, magnets of the printer or other record-
er will be affected and- an erroneous recording
will result. - S 3
However, there is provided, as has been stated,
an alarm relay 46 which at the time ‘when the
rapid reversals-are being sent, ‘as above described,
is connected in series with the prifnter magnets
24 due to the fact that the shunt around the op-
erating winding of the relay has been broken by
the opening of contacts 42, 44 under: contiol of
cam 40. If, for example, a negative signal is re-
ceived such that the -tongue of relay 16 moves
to contact 32 ‘while ‘the ‘brush of the receiv-
ing distributor lies' on ‘the: contact segments
20a, - 20c or 20e of the “first or A channel,
a circuit will be completed from battery 52
through protective resistance 64 and over conduc-
tors 66, 68 through the operating winding of relay
48 and thence through the first magnet of the

printer 24 and over' segment 22a; distributor

brush and segment 20a¢ to conductor 70 and

thence to relay contact 82 and through the ar- 3

mature of the relay 16 to ground. If the posi-
tion of the tongue on contact 32 and the' passage
of the brush over the above mentioned first, third
and fifth segments 20a, 20¢ and 20e coincide for

a sufficient interval of time, relay 46 will be op- !

erated. ‘Relay 46 will then lock over the locking
circuit  previously traced. ' At the same time the
alarm light 60 will be lighted and will remain
lighted until the alarm relay 46 is restored to
normal condition by depressing the break key §6
and thereby breaking the locking circuit for the
relay. v L

It will be understood that the alarm relay 46
is operable on shorter impulses than are the mag-
nets of the printer 24. - "Thus even though - the
haphazard distortion results in an impulse too
short to operate the printer erroneously, still
the relay will operate and will give an alarm.
Therefore, the condition which' has resulted in
the distortion, for example the ‘degradation of
the duplex balance, may be  corrected before
actua] message errors have occurred. This result
is achieved by a sacrifice ‘'of but 5% of the line
time in the case of a two channel multiplex and

proportionately less in the case of a three chan: -

nel multiplex. Of course, the amount of :line
time utilized for transmission and reception of
the special signal may be adjusted by varying the
rate of rotation of the cams 39 and 40 with re-
spect to the corresponding distributors although,
as stated hereinabove, the rate must be main-
tained at an exact sub-multiple of the distributor
speed. - A S -

- Figure 2 shows the application of the invention
to a system which is slightly different from that
of Figure 1 in that the transmitters of this sys-
tem are arranged to send out slow reversals dur-
ing idle periods. In this figure the same refer-
ence characters have been used as were utilized
in Figuré 1, different characters ‘being given only
to additional equipment. 'The transmitters (9 and
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21 of Figure 2 have- their contacts’ connected to .

the split battery 23, 25 in a slightly different man-
ner from those of Figureé 1. _Thus; as is‘shown in
Figure 2, the first; second, third and fourth up-

70

3
per contacts of transmitter 19 are connected to
negative battery while the fifth upper contact is
connected to positive battery. ' The first, second,
third and fourth upper contacts of transmitter
21 ‘are connected to positive battery and ‘the fifth
upper contact to negative battery. Of course, as
before, the lower contacts are connected to the
pole of battery opposite to that of the correspond-
ing upper contact. - Obviously with this arrange-
ment when the transmitters are operating 'idly
the signals transmitted to the line will'comprise
five units of time during-which a negative signal
is transmitted over the line followed by five units
of time. of positive signal and so.on alternately.
While the idle sigrial from the A ¢hannel consist-
ing of four negative ‘impulses followed by one
positive impulse: could be ‘tised ‘as the special sig-
nal there would in that case ‘beonly oné cross-
over in the signal. ‘We have found it advarita-
geous to provide a’special signal having a larger
number of crossovers. Therefore, with this ar-
rangement there is provided a relay 57 which
relay is operated when cam 39 closes contacts 41,
43.: When relay 57 operates-its armatures move
from their right hand position, as shown, to their
left hand positions thereby closing circuits
through the left hand ones of the relay contacts.
AS a result thereof and as is obvious from -the cir-
cult arrangements shown, the A channel transs
mitter 19 is disconnected from the sending seg-
ments 3la to 3le and in place thereof these seg-
ments are connected alternately to positive and
negative battery over the ‘contacts ‘of relay 57
Further, when relay 57 operites, it breaks: the
circuit from the sixth pulse segment 35¢ of the
A channel to the operating magnet 53 of trans-
mitter 19. This oceurs just subsequent to the
distributor brush making contact with segment
36a- wherefore the stepping magnet 53 is’ nor-
mally operated following the fransmission of the
five’ character impulses of the preceding char-
acter. Then following the transmission of the
character from the B channe] through the medi-
um- of transmitter ‘21, alternating positive and
negative impulses are transmitted through the
sending segments 31a through 3le and the'com-.
mon ring 33 to the split of the duplex and thence
over line 10 to the receiving terminal. After the
reversals have been transmitted, as described, the
distributor brush will'again approach contsct 35a.
At this time, however, relay 57 will have opened
the stepping magnet circuit wherefore when the
brush makes contact with segment 35a it does
so ineffectively. Following' this, and after the
brush has left segment 35¢, cam 389 permits con=
tacts 41 and 43 to open and thereby break’ the
circuit to relay 5T restoring the contacts of this
relay to normal. 'To summarize, thée stepping
magnet is operated to place the tape in the trans-
mitter in its new position prior to the sending of
the special signal, but this new sighal present in
the transmitter is not transmitted until after the
special signal has been'sent. = -
At the receiving terminal, the' circuit is sub-
stantially the same as that shown in Figure 1.
except, however, that a'relay 12 is provided, this
relay being operated by cam 40 and contacts 18,
16. The relay 12 is provided with a plurality of
contacts of which contacts 42, 44 are identical
to those of Figure 1 and serve the purpose of re-
moving the shunt from the operating winding of
alarm relay 46. The remaining contacts of relay

12 are connected to the contacts of the receiving
relay 16 in ‘such a manner that when relay 12 is
operated the first, third and fifth distributor seg-~




4

ments. 20- will be: connected; to, the:left: hand con=-
tact. 82 of the receiving relay: 16 and the second
and. fourth segments will: be: connected. to: the
richthand contact.30:. - . R T
Although: the operation. of the circuit; just-above
deseribed. is so similar to:that: described: in. con-~
nection. with Figure 1 as: to be immediately: ap-
parent a brief resume thereof- may- be helpful.
After the transmission of each nine character
signals over- the A channel: from transmitter 18,
)Ses cts: 44, 42 thereby causing
operation of relay 51, . The operation of this re-
lay- breaks the circuit; to the operating ‘magnet
53 of transmitter I8 immediately: after this;cir-
cuit has: been broken -through: the sixth .pulse
magnet segment 35a. The transmitter is, there-
fore, stepped to its:next; position and:remains
there: during; the; succeeding- rotation-of. the: dis-
tributor brush arm; . During this: rotation, ‘rapid
current: reversals are: sent: over- the. line: owing to
the alternate connection of segments 3 kg through
3le with positive: and. negative: battery. - These
rapid current. reversals: are received- at the re-
eeiving relay- 16 at;a time when the cam: 40 has

closed: contacts 14, 18 and, therefore, at. a time .

when relay 12 is operated. If-the signal is with-
out undue distortion owing either to outside in-
terference or to degradation of the duplex bal-
ance, the armature. of relay: 8. will lie. upon con-
tact 32 whenever the brush of distributor 18- lies
on either the second: or-:fourth: segments 20 of
the. receiving- distributor -and upon contact: 30
when, the brush is: on:either the first, third: or
fifth segments. If, however; there has bheen.any
undue distortion there will be times during which
the. armature. of relay: I8 will lie on contact 32
while the: brush is on. the first; third or-fifth dis-
tributor segments or: on contact 30 when the
brush is on the second or fourth ‘segments.  Since
the shunt is at this time: removed from the: op-
erating winding: of alarm relay 46, at.contacts 32,
34, there will result an operation of the relay 48
if the impulse is of: sufficient duration. As. de-

scribed in conneetion with Figure 1, this relay
will lock in its.operating position and will,in.ad~-

dition, operate the lamp 60 to indicate. that the
single distortion is approaching-the: limit for ac-
curate recording. Alse as before, the relay will
so operate even though the received: distorted sig-
nal is insufficient to cause errors of operation-of
the.receiving recorders: which, of: course, may be
printers, reperferators, translators, ete. - - :
1+, will be understood that: the: embodiments: of
the invention described. ave preferred: embodi-
ments only, and that many- modifications-may be
employed; without departing from the: spirit:of
our invention. For example, the invention :may
be utilized in eonnection with a single channel
type of synchronous telegraph system such as-has
been mentioned hereinaboeve. Furthermore, the
invention may be utilized with a regenerative re-
peater of the rotary type, although.in this in-
stance the circuit of the.alarm: relay 46 would bhe
“leaked off” of the circuit. interconnecting the
receiving and transmitting: equipment of the re-
generative repeater instead of being in series with
the recorder magnets as. in the case of its use
with. a synchronous receiving terminal set. }
Of course, the alarm signal which has been de-
scribed, as a lamp:may be. of any convenient type,
either audible or visible.. : R
Whenever the word “recorder” is used in the
claims, it will be understood that it is intended to
include not only the printing, telegraph receivers,
reperforators and translators, as mentioned in
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the. specification, but also; the: circuits: infercon-
necting the receiving and sending equipment of a
rotary- regenerative repeater as mentioned here-
inahove. e

What is claimed is: R T A

1. In a.synchronous telegraph system, in com-
bination, a transmitting terminal: comprising a
transmitter-and a distributor;. a receiving: termi-
nal comprising- a. receiving relay, receiving dis-
tributor and a. recorder, means for periodically
interrupting transmission from said transmitter,
means for transmitting a special signal during
said period. of: interruption, circuit means con-
trolled jointly by said receiving relay and receiv-
ing- distributor- for normally--rendering inoper-
ative the recorder- during substantially: undis-
torted reception. of the special signal, an; alarm
device in circuit with the recorder, and means
operating synchronously: with- the transmitter
interrupting- means for rendering said alarm de-
vice operative during transmission of the, special
signal whereby an alarm. is given when said spe-
cial sighal is abnormally- distorted during trans:
mission. : . o .

2. In a synchronous telegraph- system, in-com-
bination, a transmitting. terminal comprising a
transmitter and a_transmitting distributor, a re-
ceiving terminal comprising a receiving relay, a
receiving distributor and a. recorder, means
driven by- the transmitting distributor at an
exact sub-multiple of, the speed thereof for hold-
ing the transmitter in its. idle position during the
revolution -of the distributor -whereby a. signal
comprising rapid reversals: of current is trans-
mitted to. the line circuit, means controlled
jointly- by said receiving relay- and receiving: dis-
tributor: for normally rendering the recorder in-
operative during substantially- undistorted recep-
tion of the said rapid reversals of current, an
alarm: device.in. circuit with: said recorder, and

‘means: driven by the receiving- distributor at an

exact sub-multiple of the speed thereof and'in
synchronism.- with- the: driven means at the
transmitting terminal for rendering said alarm
device operative during -transmission of said
rapid reversals, whereby - when rapid reversals
are abnormally distorted during transmission
said alarm device is.operated. .

3. In 3 multiplex telegraph system, in combi-
nation, a transmitting. terminal comprising. &
plurality of transmitters and a transmitting dis-
tributor, a receiving terminal comprising a re-
ceiving relay; a receiving distributor and ‘a plu-
rality of recorders, means for- periodically inter- -
rupting transmission from one of said transmit-
ters, means . for transmitting a special signal
during said pericd of interryption, circuit means

controlled. jointly by said receiving relay and re-
ceiving - distributor for normally rendering inop-
erative. the recorder assoclated with the trans-
mitter from which transmission is. interrupted
during substantially undistorted reception of the
special signal, an alarm device In circuit with the
said. associated. recorder and means operating
synchronously with the transmitter interrupting
means.for rendering said alarm device operative
during transmission of the. special signal where-
by an alarm is given when said special signal is
abnormally distorted during transmission.

4. In a multiplex telegraph system, in combi-
nation, a transmitting terminal comprising .a

- plurality of transmitters. and. & transmitting dis-

75

tributor, a receiving terminal comprising a re-
ceiving relay, a receiving distributor and a plu-
rality of recorders, means. driven by the trans-
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mitting distributor at an exact sub-multiple -of
the speed thereof for holding one of the trans-
mitters in its idle position during a revolution of
the distributor, whereby a signal comprising
rapid reversals of current is transmitted to the
line, circuit means controlled jointly by said re-
ceiving relay and receiving distributor for nor-
mally rendering the recorder associdted with. the
held transmitter inoperative during substan-
tially undistorted reception of the said rapid
reversals of current, an alarm device in circuit
with the said associated recorder, and means
driven by the receiving distributor at an exact
sub-multiple of the speed thereof and in syn-
chronism with the driven means at the transmit-
ting terminal for -rendering said alarm device
operative during transmission of said rapid ie-
versals, whereby when rapid reversals are abhor-
mally distorted during transmission said alarm
device is operated. ‘ .

5. In a multiplex telegraph system, in combi-
nation, a transmitting terminal comprising a
plurality of fransmitters and a. transmitting
distributor, a receiving terminal comprising a
receiving relay, a receiving distributor and a
plurality of recorders, relay means for discon-
necting one of the transmitters from the corie~
sponding distributor and supplying said distribu-
tor with current from a current source in such
manner as to provide transmission of a special
signal consisting of rapid current reversals,
means driven by the transmitting distributor to
periodically operate said relay, said means be-
ing driven at a speed. which is an exact sub-

multiple of the distributor speed, a circuit join- |,

ing said receiving relay and said receiving dis-
tributor, means at said receiving terminal oper-
able in synchronism with the relay means at the
transmitting  terminal and driven at a speed
which is an exact sub-multiple of the speed of
the receiving distributor, said means serving to
alter the said circuit connection in such manner
that the receiving relay and receiving distrib-
utor jointly render  the recorder associated
with the disconnected transmitier inoperative
during substantially undistorted reception of
the rapid current reversals, an alarm device
in circuit with the said associated recorder
rendered operative by the
said means, said alarm device being operated
upon reception of abnormally distorted rapid
current reversals.

6. In a multiplex telegraph system, in combi-
nation a transmitting terminal comprising a
plurality of transmitters and a transmitting dis-
tributor, a receiving terminal comprising a re-
ceiving relay, a receiving distributor and a plu-
rality of recorders, means driven by the trans-
mitting distributor at an exact sub-multiple of
the speed thereof for holding one of the trans-
mitters in its idle position during a revolution
of the distributor, whereby a signal comprising

-rapid reversals of current is transmitted to the

line, circuit means controlled jointly by said re-
ceilving relay and receiving distributor for nor-
mally rendering the recorder associated with the
held transmitter inoperative during substan-
tially undistorted reception of the said rapid re-
versals of current, an alarm relay in circuit with
the said associated recorder, means driven by
the receiving distributor at an exact sub-multi-
ple of the speed thereof and in synchronism with
the driven means at the transmitting terminal
for rendering said alarm relay operative during

operation of
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transmission of said rapid reversals, whereby 74
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when rapid reversals are abnormally distorted
during transmission said alarm relay is oper-
ated, and means operated by said alarm relay to
give an alarm signal. y -

7. In a multiplex telegraph system, in combi-
nation, a transmitting terminal comprising a
plurality of transmitters and a transmitting dis-
tributor, a receiving terminal comprising a re-
ceiving relay, a receiving distributor and-a plu-~
rality of recorders, means ‘driven by the trans<
mitting distributor at an exact sub-multiple of
the speed thereof for holding one of the trans-
mitters in its idle position during a revolution of
the distributor, whereby a signal comprising
rapid reversals of current is transmitted to the
line, circuit means controlled jointly by said re<
ceiving relay and receiving distributor for nor-
mally rendering the recorder associated with the
held transmitter inoperative during substan-
tially undistorted reception of the said rapid re-
versals of current, an alarm relay in circuit with
the said associated recorder, means driven by
the receiving distributor at an exact sub-multi-
ple of the speed thereof and in synchronism with
the driven means at the transmitting terminal
for rendering said alarm relay operative during
transmission of said rapid reversals, whereby
when rapid reversals are abnormally distorted
during transmission said alarm relay is operated,
means operated by said alarm relay to give an
alarm signal, means to maintain said alarm re-
lay operated after actuation théreof, and manu-
ally controlled means to release said relay.

8. In a multiplex telegraph system, in com-
bination, a transmitting terminal comprising a
plurality of transmitters and a transmitting dis-
tributor, a receiving terminal comprising. a re-
ceiving relay, a receiving distributor and a plu-
rality of recorders, cam means driven by said
transmitter at an exact sub-multiple of the speed
thereof, contact means .operated by said cam
means, said contact means being arranged in a
circuit in shunt to the normal transmitter mag-
net operating circuit and serving to maintain the
transmitter operating magnet operated during a
revolution of the transmitting distributor to cause
said transmitter to transmit an idle signal over
the line, circuit means controlled jointly by said
receiving relay and receiving distributor for nor-
mally rendering the recorder associated with the
held transmitter inoperative during undistorted
reception of the said idle signal, a normally short
circuited alarm device in circuit with the said
associated recorder, cam means driven by the
receiving distributor at an exact. sub-multiple
of the speed thereof and in synchronism with the
driven means at the transmitting terminal, con-.
tact means operated by said cam means and ef-
fective to remove the short circuit from said
alarm device and render it cperable, said alarm
device being operated upon reception of distorted
idle signals to give an alarm signal.

9. In a multiplex telegraph system, in combis
nation, a transmitting terminal comprising a plu-
rality of transmitters and a transmitting distrib-
utor, a receiving terminal comprising a receiving
relay, a receiving distributor and a plurality of
recorders, cam means driven by said transmitting
distributor at an exact sub-multiple of the speed
thereof, contact means operated by said cam
means, said contact means being arranged in a -
circuit in shunt to the normal transmitting mag-
net operating circuit and serving to maintain the
transmitter operating magnet operated during a
cycle of operation of the transmitting distributor




to catse said transmitter o transmit ‘ah idle sig=
nal ‘over the line, ciréuit Theans. coritrolled jointly
by said receiving Telay ‘and veceiving distributor
for normally rendering the “recorder associated
with the héld transmitter jtiopérative ‘during un-
distorteq Técéption of the 541 idle signal, a hior-
méjlly short Gireuited #larm Yelay in circuit ‘with
thé .said associated tecorder, ca mieans “driven
by the Teceivitig Qistributor at an exact sub-mul-
tiple of ‘the spéed thereot and in synchronism
with the driven means at the transmiting fer-
minial, Gortact means operated by said ‘cam means
and efféctive {0 Fermove the short éii¢uit from said
alafm Yeldy 8fd Tetider it ‘gperable, Said alarm
- relay béing more Serisitive than tHe recorder and
being ‘operative to give ‘gh ‘alarm upon the Te-
céption  of ‘distoited Yapid current Teversals
wheteby an alaiin is givén when substantial dis-
toTtion occiifs and before “distortion Ts ‘effective
to brodiice eironeous TECOTdINE. )
10, In & nilltiplex telégraph system, in combi=-
nation, a transmitting “teriningl comprising a plu=
rality of tr Thitters and a transmitting dis-

tribittor, a Teceivihg terminal ‘tomprising a re-

ceiving relay, a Teceiving ‘distributor and a plus
rality of Fecordérs, reldy ‘means for ‘disconnect=
ing one of the transmitters from ‘the ¢orrespond-
ing diStfibutor, inteérrupting the stepping “of “said
frafisthitter and §ipplying said -distributor ‘with
current from & sotifte in'such manmer ‘asto cause
tiansinission 6f & sbecial signal ‘¢omprising-rapid
cliFrent Teversals, means ‘driven by the transmit-
ting distributor to periodically operate said re-
14y, ‘said inéans being “driven at a ‘speed: ‘which

is &n Exact sub-multible‘of ‘the ‘distributor speed, 1
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ciféuits ‘joming said réceiving relay and receiv-

ing distributor,
" cotder ‘associsted ‘with sthe ‘interruptilble trans-
mitter, said relay serving to alter ‘the -coririections
Petween said receiving relay and receiving -distrib=
itor to thereby Tewder the ‘associated recorder
inoperétive during -undistorted ‘Teception ‘of ‘the
special ‘signal, an alarm device ‘in ‘eirtuit with
tHe ‘said ‘assoclated recorder, said ‘alarm -device

% “relay in cireuit with the re=
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béing vehdered operable itbon opération ‘of said
felay, and ‘cam means driven by ‘the receiving
distributor at ‘an -exact ‘sub-multiple ‘thereof -and
in synchronism with driven means at the trans-
Icitting terminal -to ‘operate ‘said relay whereby
distorted special signials ‘cause ‘operation -of said
alarm device. = - :

11. Tn g multiplex ‘telegraph system, in combi-
hation, a transmitting terminal cormprising a pli-
rality of transmitters and a ‘transmitting -distrib-
utor, a receiving terminal comprising & receiv-
ing relay, a receiving distributor and a plurality
of recorders, relay means for disconnecting ‘one of
the ‘transmitters from the torresponding distrib-
utor ‘interrupting -the stepping ‘of said transtmit-
ter and supplying said -distributor with -current
from a source in ‘stich manner-as to ‘cause trans-
mission of a‘special signal-comprisihg rapid ‘cur-
yent reversals, means ‘driven by ‘the transmit-
ting ‘distributor to periodically ‘operate gaid Te-
lay, ‘said means being driven at @ speed -which
is an exact siub=multiple of the-distributor-speed,
circuits joining said ‘receiving relay and receiiing
distributor, a relay -in-circuit with the recorder
associated with the interruptible transmitter; said
relay serving to alter-the ‘eonnections between
said receiving relay -and receiving -distributer ‘to
thereby render the-associated recorder ‘inopera=-
tive duiring ‘undistorted reception -of the -special
signal, an alarm relay -n circiit ‘with the ‘said
associated recorder, ‘said -alarm relay ‘being ‘ren-
‘dered ‘operable upon operation of said relay,-caim
means driven by the receiving ‘distribiitor “at -an
exact sub=multiple of the speed thereof ‘and in
synchronism with the driven means-at the trans-
mitting terminal to operate said relay, said aldrm
relay beihg more sensitive than the recorder, and
an alarm ‘device operative by -said alarm velay to
give an alarm signal upon the ‘reception ‘of dis-
torted sighals prior to the distortion reaching such
‘Thagnitide ‘as to be effective to ‘produce’ eiioheous
recording. 5
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