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1 Claim.

This invention relates to a system of receiving
a low speed repeating signal consisting of an
alarming part composed of any desired number
of “signal” relays and “space” relays alternately
arranged which are operated successively to cor-
respond to the repetition of the regular signal and
space till finally an alarm circuit is completed;
a “signal” relay system consisting of several
delayed action relays combined in such a man-
ner as to be operated successively in response to
a signal lasting a certain time; and a relay sys-
tem comprising several delayed action relays
combined so as to be operated successively for
a certain time interval or space between sig-
nals, characterized by wholly operating the
alarming relay system for only a warning sig-
nal consisting of a certain number of the regu-
lar signals and spaces, starting the operation of
said system over again in case of the irregularity
in the time duration of the “signal” current and
the time interruption of it or the time space in
the above warning signal; continuing the oper-
ation of the “space” relay system once when
started, even upon arrival of a signal and stop-
ping such operation only when the above incom-
ing signal has lasted a certain time. The object
thereof is to receive a warning signal accurately
by preventing the operation of the “space” relay
system from being disturbed by the arrival of
another ordinary signal, for example, a signal

" geeording to Morse code, in the regular “space”

[
[

40

68

time and thus saving sald warning signal from
being interferred with by such code signal. The
“warning signal” as it is termed in the present
invention is such an electric signal that, for ex-
ample, signals lasting a pretty long time alter-
nate with certain time intervals, and in a work-
ing example evplained later an alarm is oper-
ated when electric signals each lasting 3-5 sec-
onds are repeated three times at intrevals of one-
half to one and one-half seconds. Generally an
electric signal or impulse of about four seconds
duration is transmitted continuously twelve times
at intervals of about 1 second and any three of
the signal impulses will be registered by the
receiving system of this invention, whereupon
an alarm rings.

Referring to the appended drawings,

Figure 1 is a wiring diagram of the alarm
signal receiving system according to the present
invention;

Figure 2 is a sectional side view of an elec-
tric relay used in this system,;

Figure 3 is a front view of the same and

PFigure 4 is a diagram showing the relation

(Cl. 179—353)

between the duration of the signal impulses as
received and the starting and stopping periods of
the space relays.

In the drawings, IM, 2M, and 2M’ are relays
operated by incoming electric signals, each hav- 5
ing a delayed action, that is, the first-mentioned
relay has a delayed action of 1 second; and the
last two have delayed action each of 2 sec-
onds, while the delayed action of a “space” re-
lay S operated in the absence of an incoming 10
signal impulse is 1% second. The “space” relays
IS and IS’ operate their respective contacts at
the interval of 1 second.

A is an instantaneous relay at the receiving

“end and is adapted for closing a contact | when 15

an electric current flows through it by the arrival

of an electric signalling impulse and also clos-
ing a contact 2 in the absence of a signal im-
pulse. B, D and E too are instantaneous relays.
The relays mi, s1, me, 2, m3 and $3 operate suc- 0
cessively at the first regular impulse and regu-
lar space, the second regular impulse and space,
and the third regular impulse and space, each
being of instantaneous type for resetting the
previously operated relay and also holding its 25
own operation.

Their number is determined according to the
requirements of the special care. The last re-
lay s3 is adapted for completing the circuit of
an alarm L by its operation. 30

‘When this receiving system is not operated, the
contact of each relay maintains the condition as
shown in the drawings, but makes an opening
and closing movement instantaneously or within
a certain time limit when in energized condition. g3

C is a relay which when energized opens its
contact T for a moment. Figures 2 and 3 show
its construction. A core r is mounted in a sleeve
w of non-magnetic material. This core has its
both. ends engaged by springs P: and P2 and is 40
provided at its lower end with an arm project-
ing through a slot w’ formed in the sleeve. A
solenoid winding or coil Ci1 surrounds the upper
end of sleeve w. When the core is energized the
core r is attracted so as to compress the spring 45
P: and the arm u is moved to the position indi-
cated by w’. If the current is cut off, the core
will drop down and running over the original
position by its inertia and pressing the spring Ps,
will reach the position u’’, where it enters the 50
V-shaped space v formed by two contact springs
T’ to push open the contact T for a moment and
then is returned to its original position by the
spring Px. .

Now, if this system receives an incoming elec- g5
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tric signalling wave or current, firstly the relay
A is operated to close its contact | and thus com-
plete the following three circuits.

(1) A circuit from the positive pole to the neg-
ative pole of an eleciric source (not shown) by
way of the contacts {, b and b’ and the relay (M.
This circuit leads from terminal or pole 41,
through wire 48, circuit closer i, wire 4%, wire
B2, circuit closer b, wire 84, circuit closer b’, wire
EE winding of relay {M and wire 58 to negative
terminal 57, This energizes the relay 1M, the
circuit closer ¢’’ is clesed and the circuit closer
d’" is opened. It will be noted that there is no
holding circuit for the relay !M and that it has
a delayed action of one second.

(2) A circuit from the positive pole to the
negative pole through the contacts ! and 4, the
relay B and contact 7. As the relay B operates
here, its contact 3 is closed to continue its op-
eration and accordingly maintain the contact 5
in a closed condition. Tracing these circuits, the
current will flow from the positive terminal 41
through wire 48, circuit closer {, wire 42, wire 45,
circuit closer &, wire &6, winding of relay B, wire
&1, circuit closer 4, and wire 48 to negative ter-
minal 43, This energizes the relay B, opens the
circuit closer 4 and closes the circuit closers 3
and 5. The holding circuit for the relay B is
now established from the positive terminal §8,
circuit closer 3, wire 42, wire 66, and through the
winding of relay B as before.

(3) A civcuit leading to the relay C through
{ and e# from the positive pole and accordingly
said relay C lifts the core r. This circuit is
traced from the terminal 41 through wire 40, cir-
cuit cleser !, wire 42, circuil closer ed, wire 43,
winding C’ to negative terminal 44, If the re-
lay M is energized for a full second, it opens
the contact d’' and closes ¢’’, thus completing the
following circuit.

(4) A circuit leading from the positive pole to
the negative pole through f, b and ¢’’ and the sec-
ond relay 2M in the following manner. IFrom
positive terminal 41, wire £8, circuit closer i,
wire 42, wire 82, circuit closer b, wire 54, circuit
closer ¢'’, wire 58, winding of relay 2M to the
negative terminal §7. If the signalling impulse
lasts 3 seconds and accordingly said relay 2M is
energized for 2 seconds, it causes the following ac-
tions.

(5) The contact ¢’ of the relay 2M is closed
and the contact b’ is opened to cut off the cur-
rent of the relay M, so that the contact ¢’’ and
d’’ of the relay IM are opened and closed re-
spectively. However, the operation of the relay
2M is continued by the contact ¢’ in place of
the contact ¢’’. This happens because the cur-
rent flows as before to the wire 84 but now flows
through the holding circuit closer ¢’ from whence
it passes as before over the wire %8, through the
relay 2M and to the negative terminal 57.

(6) The contact ¢’ is closed to energize the
last relay 2M’. This isdone in the following man-
ner, current flows as before to the wire 53 and
from that wire through circuit closer ¢’, wire
5% and winding of relay 2M’ to negative terminal
£1.

(7) The contact e is closed to short-circuit the
contact 7 of the relay C.

(8) The contact e1.is closed to energize and
operate the first “mark” relay m: of the alarming
part, while the contacts {8 and 20 are closed, 50
that the operation of the said relay m: is main-
tained by the said contact 108. The circuits here
run from the positive terminal through the ecir-
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cuit closer e1, wire 84, wire 8§, wire 87, wire 91,
winding of relay mi, wire 92, circuit closers 3i,
32, 33, 34 and 35 to negative terminal 102. As
the circuit closer 10 is closed current will flow
from positive terminal 76 through wire 77, cir-
cuit closer i/, wire 18, contacts 1, wire 79, wire 81,
circuit closer d, wire 82, circuit closer 16 and wire
81 to and through the winding of relay ma as
before thus establishing a holding circuit for this
relay.

(9) Further, the relay D is energized by the
closed contact e1 of the relay 2M to close is contact
a’’’, thus energizing the relay E through the con-
tacts d’’ and 7 and operating it to close the con-
tacts 8 and ds+ and open the contacts 9 and es
The operation of the relay E is maintained by
the closed contact ds. The circuits are as fol-
lows. The circuit for relay D runs from the
positive terminal through circuit closer ei, wire
84, winding of relay D and to negative terminal
85. Now current flows from positive terminal 65
through circuit closer d’’’, wire 63, wire 62, cir-
cuit closer d’’, wire 61, winding of relay E, wire
B0, circuit closer i, and wire 48 to negative ter-
minal 45. The closing of the circuit closer ds by
relay B establishes a holding circuit from posi-
tive terminal 84, circuit closer d¢, wire 62, cir-
cuit closer d’’ and wire 61 to and through the
winding of the relay B and thence back to the
negative terminal &5 as before. Bnergization of
relay E opens the circuit closer ea.

(10) By the opening of the contact es the cur-
rent of the relay C is cut off to reset its core r
and open the contact T temporarily. However,

the contact T being short-circuited by the contact :

e as described above, the above cperalion gives
no effect upon other circuits.

When the signal impulse is of the regular
length, namely 3-5 seconds, the relay 2M’ does
not act on the circuit closers a, b, d and d’. When
said mark ends and the relay A becomes deener-
gized to open the contact !, the relays 2M and
2M’ will be deenergized, while the relays B, E and
m1 remain energized through the action of their
holding circuits. The cessation of the signal im-
pulse is followed by a space and the following
changes in the condition of the apparatus oc-
curs.

(11) The first “space” relay S is energized
through the contacts 8, d’, di1, 9 and ¢’ from the
positive pole. This circuit starts from the posi-
tive terminal and passes through circuit closer
8, wire 68, circuit closer d’, wire 698, circuit closer
d1, wire 10, circuit closer g, wire 71, circuit closer
¢’, wire 12, winding of the relay S, wire 713 and
wire 48 to negative terminal 49. Once the space
time operation has begun, the opening of the
contact 2 by the arrival of the next impulse has
no effect upon its circuit. However, owing to
the closing of the contact | the relay {M is re-
energized to open d’’ 1 second later, namely
the time of delayed action of said relay M and
the relay E is deenergized because the circuit
rloser d’’ is opened and the holding circuit
through relay B is broken. This opens the con-
tact 8, whereupon the circuit of the relay S
is broken and the relay S is deenergized.

Now, one half second later, namely the time
of delayed action of the relay S the following
two actions take place.

(12) The contact 7 is closed and the “space”
relay 1 is energized by the contact 208 of the
relay ma of the glarming part and thus is op-
erated, on one hand closing the contacts il and
21, so that said relay s is held by said contact
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i1 and on the other hand opening the contact
81 to cut off the circuit of the previously-operat-
ed relay mi and deenergize this relay. This is
accomplished in the following manner. Current
flows from positive terminal 16, circuit closer j,
wire 90, circuit closer 20, wire 93, winding of
relay si, wire 94, circuit closer 32, wire 96, cir-

cuit closer 33, wire 98, circuit closer 34, wire 100,

circuit cleser 35 and to negative terminal 102,
The energization of relay s: opens contact, 31
and thus the circuit through relay mi is broken
and that relay is deenergized thus opening the
circuit closer 20. The circuit closer 11 is, how-
ever, closed and a holding circuit is established
from the relay si through the wire 82 from the
positive terminal 16 over the same circuit as
closed the holding circuit for relay mai.

(13) Purther, the contact h’’ of the relay S
is closed to energize the second relay 1S. This
circuit passes from the positive terminal 41
through circuit cleser 2, wire 66, circuit closer 5,
wire 67, circuit closer 9, wire 68, circuit closer d’,
wire 69, circuit closer di, wire 10, circuit g, wire
11, circuit closer '/, wire 14, winding of relay IS,
wire 13 and wire 48 to negative terminal 49. The
energization of relay IS closes the circuit closer
f’ and thus establishes a holding circuit from: the
positive terminal 41 as before to the wire T1 and
then through circuit closer f’, wire 14, the winding
of relay 1S and to the negative contact 49 as
before. The energization of the relay IS also
opens the circuit closer g’ and thus breaks the
circuit through the relay S and deenergizes this
relay so that the circuit closers § and k'’ open.
The energization of the relay [S also closes the
circuit closer A’ in preparation for closing a cir-
cuit through the circuit closer {S’.

It will now be seen that, in the bank of relays
which ultimately control the signalling circuit,
the relay m: is cut out and that the relay si,
being held energized by its holding circuit, holds
the circuit closer 21 closed in preparation for the
energization of the relay ms.

If the next regular signal impulse arrives dur-
ing the regular time after the beginning of the
space, the contact | is closed as described above
to energize the relay {M and then a second after
the second relay 2M. Also, the contact d’’ is
opened to cut off the circuits of the relays E,
S and 1S. Then, 2 seconds later, the relay 2M is

“operated to open the contact b’ and consequent-

ly the relay IM is reset and also it energizes the
relay m2 of the alarming part by means of the
closed contact ei, which relay mz holds itself by
its- contact f2. The relay S: is deenergized by
the open contact 32. The circuits here follow the
same course as described for the energization of
relay mi except that from the wire 86 current
flows through the wire 85, circuit closer 21, wire
95, winding of relay ms, wire 96 and as before
to the negative terminal 103. Upon energization
of the relay ms2, the circuit closer 32 is opened
which cuts out the relay si. Alsn the circuit
closer I8 is closed to establish a holding circuit
for the relay ma and the circuit closer 22 is closed
in preparation for establishing a circuit through
relay s2. Upon termination of this second signal
impulse the relay S is energized as before and
this starts a train of operations which eventually
deenergizes relay ms and energizes relay sa. It
is not thought necessary to trace the circuits
here because they can be traced by following the
circuits for relays mi and si.

The abovementioned operation is repeated,
shifting the operation of the relays of the alarm-

3

ing part successively every time till the last re-
lay s3 operates, when by its contact 25 the circuit
of the alarm L is closed and the operation of the
said relay is continued by the contact 9. Also,
the current of the previously-operated relay is
cut off at the circuit closer 35 which is opened
by energization of the relay sz, the circuit closers
15 and 25 being closed. It will be noted that, in-
dependently of the remaining of the apparatus a
holding circuit may be maintained through the
relay s3, since, if the switch K be closed current
will flow from the positive terminal 104, switch
K, circuit closer 15, wire 101, winding of relay
s3 and wire 103 to the negative terminal 103.
The alarm circuit proper passes from the current
source 105’ through the series connected bell 166
and circuit closer 25 back to the source {05 so
long as the relay s: is energized.

There will now be considered those deviations.

from normal signalling operations such as im-
pulses of less lengths than three seconds and of
greater lengths than five sections, it being re-
membered that the delayed action of the relay
IM is arranged for one second and the relays 2M
and 2M’ each have a delayed action of two sec-
onds. If the signal impulse fails to reach three
seconds of duration, the relay 2M will not oper-
ate and consequently the operation dependent
on relay 2M above described for any of the relays
mi, m2 and ms3 cannot take place since this relay
2M’ will not be effectively energized for the ter-
minal bank of relays. When, however, the re-
ceived signal impulse lasts for three seconds the
relay 2M operates as described above and the
circuit of the first space relay S is brought to a
condition open at only the contact d’ of the relay
2M, and accordingly if the signal impulse dis-
continues in 3 seconds and said contact d’ is
closed, the said relay S starts the operation. If
the signal impulse does not last 3 seconds and
the contact | is opened, the relay 2M is deener-
gized and does not reach the time limit, so that
the contact e remains in an open condition and
the relay C is deenergized to open its contact T
and cut off the circuit of the line ¢ leading to the
alarming part, thus deenergizing the relays m:
s1, etc. kept in an operative condition by their
holding circuits provided any exist in such con-
dition that they have been energized and their
holding circuits established. If the signal im-
pulse time exceeds the longest regular time in-
terval, namely 5 seconds, the contact of the relay
2M’ operates after the operation stated in (10)
and opens the contact d, thus cutting off the
circuit of the line ¢ and releasing the operation
of the relays of the alarming part as stated be-
fore.

Figure 4 shows a relation between the periods
of starting and stopping the operation of the
“space” relay for the lengths of the regular signal
and the space. In y1 the lengths of the signal m
and time space are 4 and 1 seconds respectively.
In y2 they are 31 and 1% seconds respectively.
In the former, the “space” relay S begins to be
energized every 4 seconds as shown at So and a
circuit leading to the “space” relay is cut off
every 6 seconds by the opening of the contact d’
of the relay 2M. The latter case may be easily
understood from the above explanation.

The “space” relay mechanism thus starts its
operation with the commencement of the space
time and operates the relays S, IS and IS’ suc-
cessively at the predetermined time limits, %, 1
and 2% seconds. On the other hand, if a signal
impulse arrives during the progress of these op-
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erations of the relay system, said “space” relay
is reset, only when said signal impulse still lasts
one second after it begins. Therefore, if a signal

- impulse begins after the “space” lasted more than
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11 seconds, the time limit of the third “space”
relay 1S’ comes before the relay (M reaches its
time limit, so that the contact i’ of the relay (S’
connected with the line g is opened to cut off the
holding circuit of the relay mi, si1, ete. If a sig~
nal lasts more than 5 seconds, the relay 2M’ op-
erates similarly to open the contact d and cut off
the same holding circuit.

If there be considered the possibility of an in-
terference by the ordinary speed signal such as is
used in transmitting messages, it is obvious that
the one superposing its regular alarm signal im-
pulse has no effect whatever upon the operation
of the relay A. Also, since in the “space” time
every word of the ordinary Morse code has a
duration of less than 1 second on an average as
shown in PFigure 4, T, it includes several spaces ¢
and the relay A opens and closes the contact
every time, but after all does no more than cut
or keep the current of the relay (M.

In the present invention, the alarm is not op-
erated by an interference or noise, nor does any
extraneous signal impulse arriving in the “space”
time hinder the progress of the operation of the
“space” relay mechanism. The alarm is oper-
ated only when the regular alarm signal impulse
and space are repeated certain times. Otherwise,
the already operated part of the apparatus con-
stituting this invention is restored to normal
condition.

I claim:

In a signal receiving apparatus, a master im-
pulse receiving relay having a normally closed
circuit closer and a normally open circuit closer,
a control relay, circuit connections between said
normally open circuit closer and the control relay
including a normally closed circuit closer, a set
of primary delayed action relays including a first
primary relay and a plurality of successive pri-
mary relays including second and third primary
relays, said plurality of relays including normally
closed circuit closers each associated with a re-
spective relay to open upon energization thereof,
said last mentioned circuit closers being con-
nected in series between the normally open cir-
cuit closer of the master relay and the first pri-
mary relay, each of said primary relays except the
last including a normally open circuit closer
closed by the energization of the respective relay
to establish a circuit through the next succeeding
relay, means actuated by the energization of each
of the plurality of primary relays to establish a
holding circuit through the energized relay, a
pair of supplemental relays including first and
second supplemental relays, means to establish
a circuit through the first of said supplemental

2,116,990

relays including a normally open circuit closer
associated with the second of the primary relays
and closed upon energization thereof, said first
supplemental relay including a circuit closer in
series connection to the winding of the second
supplemental relay, said series connection in-
cluding a normally closed circuit closer opened
during energization of the first primary relay,
means to establish a holding circuit through the
second supplemental relay and including a nor-
mally open circuit closer closed upon energiza-
tion of the second supplemental relay, a series
of delayed action space relays including a first
space relay and a plurality of other space relays,
said plurality of space relays including normally
closed circuit closers each associated with a re-
spective relay to open upon energization thereof,
said last mentioned circuit closers being con-
nected in series between the normally closed cir-
cuit closer of the master relay and the first space
relay, said connection including in series a nor-
mally open circuit closer closed by energization
of the control relay and normally closed circuit
closers opened respectively by energization of the
second supplemental relay and the second and
third primary relays, each of said space relays
except the last including a normally open circuit
closer closed by energization of the respective
relay to establish a circuit through the nexi suc-
ceeding relay, means actuated by the energiza-
tion of each of the plurality of space relays to
establish a holding circuit through the respec-
tive space relay, the circuit of the second sup-
plemental relay including a normally closed cir-
cuit closer opened by energization of the third
space relay, a set of alternately arranged sec-
ondary impulse and space relays, a branch from
the circuit of the first supplemental relay to the
first relay of the secondary set, a normally open
circuit closer for each relay of said secondary
set, each of the last mentioned circuit closers
except the last being connected in series to the
next succeeding relay of the set, said last men-
tioned circuit closers except the last of the set
being connected in multiple, a normally open cir-
cuit closer closed by the energization of the first
relay of the first space set, means to establish
holding circuits in the secondary relays each in-
cluding a normally open circuit closer closed by
the energization of the respective relay, each of
said secondary relays except the first including
a normally closed circuit closer opened by the
energization of the respective relay, said last
circuit closers being arranged in series and hav-
ing the relays connected in multiple thereto, and
an alarm device including the first mentioned
circuit closer of the last relay of the secondary
set, an alarm and a current source connected in
series,
YOSHITO WATANARE,
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