
May 24, 1938. Y. WATANABE 2,118,424 
RELAY SYSTEM FOR MEASURING THE TIME OF THE CONTINUOS 

FLOW OF AN ELECTRIC CURRENT 
Filed Jan. 10, 1936 

l S S S i. 

3 she 
c E. 

F. E. 5 E A. 

(na) 

IN EWTOR. 
yoshi to WF - P - $3, f. 
1. 

6a ( 1.- ... .EY'S 
BY 

  



20 

25 

30 

35 

40 

Patented May 24, 1938 

UNITED STATES 

2,118,424 

PATENT OFFICE 
2,118,424 

RELAY SYSTEM FOR MEASUR ING TET ME 
OF TEE CONTINUOUS FLOW OF AN EAEC 
TRC CURRENT 

Yoshito Watanabe, Kinukake-cho, Suma-ku, 
Kobe, Japan 

Appiration January 10, 1936, Serial No. 58,516 
In Japan June 8, 1935 

3 Claims. 

The present invention relates to a relay system 
for measuring the time of the flow of an electric 
Current, which comprises a primary relay series 
consisting of many time-limit relays operating 
One by One, a secondary relay series consisting 
of many relays operating successively to close 
their respective controlling circuits and a master 
relay operating throughout the period of the flow 
of an electric current, the operation of the pri 
mary relay series being continued circularly dur 
ing the operation of the master relay and the 
relays of the secondary series being operated 
successively one by one at every circulation of the 
operation of the primary relay series. The ob 
ject of this invention is to examine whether an 
incoming electric signal has the correct lasting 
time or not, by making the desired operating 
circuit responsive to an electric current flowing 
continuously for a certain, time by a relay system 
and thus controlling the same, especially by mak 
ing the master relay responsive to a series of 
signal current or waves transmitted continuously 
at a certain time interval and thus operating the 
primary relay series circularly. 

Referring to the appended drawing, 
Figure 1 shows the electrical connection of the 

relay system according to this invention and 
Figure 2, its modification. 
In the drawing, for the sake of brevity and 

clearness all relays of the same character are 
represented by the same notations and also the 
contacts of the relays having the same Operation 
are denoted by the same numerals. 

In an example of performing this invention 
shown in Figure 1, a, b, c, d and e are the relays 
of the primary series each having a certain time 
limit for its operation, the relay a having closed 
and open contacts 6 and 3; each of the relays b 
and c, closed contact 2 and open contacts , 3; 
the relay d, closed contacts 2, 4 and open contacts 
l, 3 and also the relay e, closed contact 5 and 
open contacts , 4, when they do not operate. 

A, B, C, D and E are the instantaneous relays 
of the secondary series adapted for opening the 
contacts , 3 and S and closing the contacts 2 
and 8 when in an inoperative state. E. lacks 
the contact 3. g is the contact of the master 
relay. In this example, it has its opening and 
closing operations controlled by an instantaneous 
relay f. R. is a rheostat for adjusting the time 
limits of the primary relays properly by regulat 
ing their voltages and Ba is an electric Source. 
Now, if the relay f operates to close the contact g, 
the relay a is energized through the contacts 2 of 
each of the relays d, c and b to operate at its 

(C. 175-183) 
time limit and close its contact 3 to energize the 
relay b. Consequently, said relay b is operated 
at its time limit to close its contacts and 
and open 2, thus maintaining its operation at 
the contact and energizing the relay c at the f 
contact 3 of the relay b. On the other hand it 
opens the circuit of the relay a at the contact 2 
and resets said relay. Next, the relay C operates 
at its time limit to energize the next relay d in 
the similar manner to that described above and 1 
resets the relay b operated before it. The relay d 
closes its contacts and 3 and opens 2 and 4 at 
its time limit. Then, at the open contact 2 of 
the relay d it opens the circuit of the relay C and 
resets said relay. At the closed contact 3 of the 
relay d it energizes the last relay e, so that the 
latter operates at its time limit and opens its 
contact 5, thus cutting off a current which passes 
through the relay d. Then, the contacts 2 and 4 
of the relay d are reclosed and by means of the 2 
contact 2 of Said relay d the first relay a will 
be energized. When the relay e operates, the 
relay A of the secondary relay series is energized 
instantaneously by the contact 4 of the relay e 
and the already-closed contact 4 of the relay d. 2. 
and thus is operated. When said relay A is op 
erated, firstly a holding circuit is formed by its 
contact and then the contact 2 is opened. 
Further, when the contact 3 of the relay A has 
been closed and then the time-limit relay series 3 
a, b, c, d and e have completed the operation 
Successively, the relay B is operated, Whereupon 
its contact 8 is opened to reset the relay A. 

Every tine upon completion of the circulation 
of the operation of the primary relay series, the 
relays C, D and E operate in turn in the above 
manner and also B, C and D are reset. When 
one circulation of the operation of the primary 
relay series has completed at the time of the 
operation of the last one E of the secondary relay 
series, said relay E. continues its operation, while 
the relay A is operated. The time may be there 
after measured by the present System until B and 
C Operate. 
Each relay of the secondary series is provided 

with a contact S which is connected with an 
indicating or recording apparatus and which is 
adapted to be closed when the corresponding 

4. 

4. 

relay operates. The last relay E of the secondary 5, 
Series is not given the continuity of operation, so 
that the operation of this series may be repeated 
many times, beginning with A. Further, by pro 
viding more than the tertiary relay Series, aSSO 
ciating them with the operation of the relay E. s. 
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a. 3, i3. 
as: ope'sting tier. Successively it is possile it 
measure a congaratively long time. 

Figure 2 shows the other example of perfor:- 
ing this invention. 

in this syster, two last elays e and e' of tie 
gotiary series are opereted alternately. Tina, 
is to say, eithel the relay e or e' is operated 
&ccording to vyaether the ruinber of the circui 
iation of such operation is cardinai oil ever and 
tian the operation of the relays of this Series 
is repeated, begiyaning with G. For the purpose 
of operating stic relays e' and e alternately there 
is provided an auxiliary relay it. 

in the drawing showing the above eX8.2 pie, the 
gally ners. S denotes he conta,3ts for maintaining 

e osration of their own relayS; 3, he contacts 
fog opening and closing the Succeeding elayS; 
a; 28 2, 7 a. d. 9, contacts for cutting of the cir 
cuits oš je already-ops: 8ted "elays, the open and 
close condition of each contact when the relays 
gig so, og3rate, being as shown in the dra, Wing. 

E2 is eitariole, the operation of 3 e 2e2S 
ei to be Gilesgized Ey 38 3rriving electric 

Slict, describe. ... the preceding eizaiigle, that 
is, i:S&ly the relay (), is energized to operate at 
3, 33.23. i. 23 is it, such operation extending 
to the elays (, c 232d d Successively iii. i. eaches 
She relay a. WJhen said relay e operates, its con 
23, is Ogained to reset, the relay d, on one 
h& 2 closing its coitacts 3 and 3, and thus ere:- 
gizing the first 'eias' g through tine Contact g, 
the resistance R, 3.3 c. contacts 2 of the 'elays d, 
C &nd , While on tis other hand. She relay h is 
3e.gized Sad operated by the contact, 3 of the 
"elay e, whers the contacts and 3 of the relay a 
8.3'e ciosed and 2 3,32d opened, so that the relay 
e is re3et by said open contact and the relay P. 
is held in the operating condition by its owIn 
333iac, i. 
When the operation of the relays of the pri 

nary series reaches as far as the relay d. at the 
Second circulation and closes its contacts S and 
, the Yelay e is not energized, because the relay 

it has been continuing the operation and opened 
its contact and closed 3. However, in its place 
the relay e' is energized and maintains its own 
Operation at its self-holding contact 3', while at, 
the contact 9 of the relay e' it cuts off the circuits 
of the relays h and d to reset them. The relay e' 
is adapted to be reset when the relay e operates 
next time and opens its contact 7. Also, by the 
resetting of the relay d the relay a starts the 
third operation in the manner mentioned above. 
Thus, the relays e and e' are operated alternately 
at the end of every circulation of the operation 
of the primary series. 
As the Operation of the relay e at the first 

circulation closes its contact 4, the first relay A 
of the primary series is energized to be operated. 
Then, at the second circulation the circuit of the 
next relay B is completed through the closed 
contact 4 of the relay e' and the previously 

3,424 
cassed contact, 3 of the relay A, the similar oper. 
atio being made with regard to the succeeding 
relays C, and E. But in this e2.8mple the re 
lays of the secondary series when they operate, 
do not reset the previously-operated relays and 
as each relay is provided with a contact f for 
maintaining its operation, it continues to oper 
ate once when it has operated, till the whole Series 
aire reset. As in the preceding example, each re 
isy is provided with a contact S which is con 
rected with an indicating or recording apparatus. 
Although in the aibove explanation the second 

ary relay series are instantaneously-operated 
Cries, it need not be said that a satisfactory re 
Suit Snay be obtained by giving then a certain. 
tine-lini, as the 3riyary Series. 
Thus, in the presert invention the primary 

Series consisting of &ny desired nurthe; of 'elays 
3.3'e operated Successively and circularly y con. 
Editol:S clectric cui'en, and the Irelays 3: the 
Series of the bigger orders are operated 'S3cces 
Sively at every circulation, such operations being 
all carried out electrically, so inst; however 
Culickiy tie operations Inay be inade by educing 
tile time init, there is Yno trouble to be caused. 
by the inertia of notion, or does this systern 
contain minute nechanical constructionai &rts 
2nd also the lasting tire of an electric current, 
E32y be in easured 2CCU rately. 

i claim: 
1. Relay arrange ent for nea,Suzig the du'a- 

tion or tire of low of an electric currett, cont 
Grising two groups of time relays, said arrange 
Flet having the distinctive feature that it is pro 
Widad. With 2, prinary relay series consisting of 
Se7eral retardation time relays entering into ope'. 
ation consecutively, a secondary relay series coin 
Sisting of several relays which close their pertinent 
circuits one after he other and a main relay re 
spoiding during the time during which the elec. 
tric current flows and the actuation of the pri 
mary relay series occurring in a cycle while the 
inain relay responds and the relays of the sec 
Ondary series entering into operation one after 
the other, one each during each actuation cycle 
of the primary relay series. 

2. Relay arrangement in accordance with claim 
i having the distinctive feature that the primary 
relay Series contains a pair of relays which re 
Sponds at the closing of the operating cycle in 
connection with which the relays of this pair re 
Spond alternately during each cycle. 

3. Relay arrangement in accordance with claim 
having the distinctive feature that the primary 

relay Series contains a pair of relays which re 
Sponds at the closing of the operating cycle in 
connection with which the relays of this pair re 
Spond alternately during each cycle and the re 
lays of the last pair of relays of the primary re 
lay series being actuated alternately by an aux 
iliary relay. 
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