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My invention relates to apparatus for detect 
ing recurrent circuit operation and particularly 
to improved means for detecting the recurrent 
operation of a contact in such manner that fail 
ure of any part of the apparatus will not result 
in an erroneous indication of the operating State 
of the contact. 

It has heretofore been proposed to check the 
recurrent operation of a circuit, or a contact 
controlling a circuit, by providing a capacitor 
and a slow release relay, arranged so that energy 
is periodically supplied to the capacitor and 
thereafter supplied to the winding of the Slow 
release relay, to energize the relay. The release 
time of the relay is selected so that its contacts 
will remain picked up during intervals in which 
no energy is supplied to the winding from the 
capacitor. Such arrangements are character 
ized by liability to failure should the contacts 
which govern the switching of the capacitor from 
the source of energy to the winding of the relay 
become fused or otherwise deranged in Such 
in anner that the contacts are bridging, that is, 
so that the movable contact engages both sta 
tionary contacts at the same time. Should this 
occur, energy will be supplied directly to the 
Winding of the slow release relay, so that the 
relay would be falsely energized. 

Accordingly, it is an object of my invention 
to provide improved means for detecting recur 
rent operation of a circuit or a contact govern 
ing a circuit, arranged so that defects in the con 
tact will not result in improper energization of 
the code detecting means. 
Another object of my invention is to provide 

improved means for detecting the code-following 
operation of a contact which may be subject to 
misalignment, sticking, etc., which might cause 
the movable member of the contact to Simulta 
neously engage both of the associated stationary 
contacts. 
Angther object of my invention is to provide 

improved means for detecting recurrent opera 
tion of a contact or of a circuit element, in which 
the apparatus is arranged so that any failure of 
the component parts will not result in in proper 
energization of the relay which detects the re 
current operation of the apparatus. 

still another object of my invention is to pro 
vide a novel and improved means for checking 
the recurrent supply of energy to a lamp or other 
load, where it is essential that all of the elements 
be arranged so that any possible failure will not 
cause an erroneous indication. 
Other objects of my invention and features 
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of novelty thereof will become apparent from the 
following description taken in connection with 
the accompanying drawing. 

I shall describe two forms of code detecting 
apparatus embodying my invention and shall 
then point out the novel features thereof in 
claims. 
In the drawings, Fig. 1 is a diagrammatic view 

of code detecting apparatus embodying my in 
vention, as employed in connection with a coded 
track circuit railway signaling system. 

Fig. 2 is a diagrammatic view of code detect 
ing apparatus embodying my invention for check 
ing the proper operation of a flashing electric 
lamp, to provide an indication of the operation 
thereof at a point from which the flashing elec 
tric lamp is controlled. 

in the drawings, similar reference characters 
refer to Similar parts in each of the two views. 
In practicing my invention, I provide a capaci 

tor to which energy is supplied when the con 
tact which is recurrently operated is in one of 
its two positions, and from which energy is sup 
plied to a slow release code detecting relay when 
the contact is in its other position, the detecting 
relay Winding and capacitor being connected in 
Series, and having an asymmetric unit, such as 
a rectifier or other similar device, for by-passing 
the winding of the relay during the charging 
period of the capacitor. The asymmetric unit 
is poled So that while the capacitor is discharg 
in9 energy Will flow through the winding of the 
slow release detecting relay causing it to pick 
up. This detector relay is slow in releasing so 
that its contacts will remain picked up during 
the intervals in which no energy is supplied to 
its winding. Moreover, the code detecting re 
lay is of the biased type, in which the contacts 
Will pick up when and only when current flows 
through the Winding of the relay in a given di 
rection. The relay is connected so that the 
energy which may flow through its winding dur 
ing the charging time of the capacitor will be 
in the direction onposite to that reouired to nick 
the relay contacts up, while the energy which 
flows through the relay during the discharging 
of the capacitor is in the proper direction to 
caise the contacts of the relay to pick up. 

Referring to Fig. 1 of the drawings, there is 
shown a stretch of railroad track having track 
rails and 3 which are divided by the usual in 
Sulated jointS 5 into customary track sections. 
One complete section iT, and portions of ad 
joining sections are shown. Traffic normally 
moves from left to right in the track stretch as 
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indicated by the arrow, and a signal S is located 
at the left hand or entrance end of section T and 
governs entrance of traffic into the Section. At 
the right hand or exit end of the section, a con 
tact of a continuously operating code transmitter 
75CT recurrently connects the track battery TB 
acroSS the track rails at the exit end of Sec 
tion T. The contact of code transmitter 5CT 
may Operate at any appropriate code Speed, Such 
as 75 times perminute, to thereby supply impulses 
of energy to the rails of Section T. At the en 
trance end of the section, a code following track 
relay TR is connected across the track rails, 
and responds to the impulses of energy supplied 
thereto over the rails from the exit end of the 
Section, causing its contact a to recurrently be 
operated between its release and picked up posi 
tion, in response to the supply of impulses of en 
ergy to the winding of the track relay. The con 
struction of the code transmitter 75CT forms no 
part of my invention, and it will suffice to say that 
the code transmitter is of the conventional type, 
well known in railway signaling systems, which 
recurrently operates its contact at a Specified 
Speed when energy is Supplied thereto from a 
source of low voltage direct current. Energy for 
operation of the apparatus including the code 
transmitter 5CT may be furnished by any suit 
able source of low voltage direct current, such as 
the battery LB shown, having its positive ter 
minal designated by the reference character B 
and its negative terminal designated by the ref 
erence character N. 
When the contact of code trainSmitter SCT is 

closed and the section is vacant, energy from the 
battery TB picks up the contact of track relay 
TR, with the result that energy is Supplied from 

terminal B over front contact a of relay TR, to 
the left hand element of a capacitor Q, the other 
element of which is connected to the negative 
terminal N of the battery by a circuit, which in 
cludes the asymmetric unit, K and the Winding 
of the detecting relay HR, connected in multiple. 
The asymmetric unit K is poled SG that energy 
Will flow therethrough during the tine in Which 
the condenser Q has its left hand element con 
nected to the positive terminal of the battery, 
so that at this time, with the contact a of relay 
TR, picked up, the capacitor Q will be charged 

to the voltage of the battery LB, and as is Weil 
known the energy stored in the capacitor at this 
time will be equal to one-half the value of the 
capacity times the voltage squared. It will be 
noted that any flow of energy through the Wind 
ing of relay HR, at this time will be in the direc 
tion to prevent the relay from picking up, since 
this flow of current which of course, is negligible 
due to the shunting of the rectifier K, will be in 
the direction opposite the arrow shown on the 
Winding of the detecting relay. 
When the contact a of the code transmitter 

75CT interrupts the connection of battery T3 
to the section rails, the track relay TR at the 
other end of the section will release its contact 
d. At this time, a circuit is established for sup 
plying the energy stored in capacitor Q to the 
winding of detecting relay HR. This circuit may 
be traced from the left hand element of capacitor 
Q over back contact a of relay TR, through the 
winding of the detecting relay HR, from left to 
right, to the right hand element of condenser Q. 
It will be apparent that the rectifier K is poled 
in such manner that no energy can flow there 
through at this time, so that the entire amount 
of energy previously stored in condenser Q is 
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4. 
discharged through the winding of the detecting 
relay HR, to thereby cause the relay HR, to pick 
up. 
During the next picked up period of the con 

tact d of the track relay iTR, the circuit for Sup 
plying energy of the capacitor Q to the winding 
of the detecting relay is interrupted, and the cir. 
cuit for charging the capacitor Q from the direct 
Current Source is again established, as previously 
described. At this time the asymmetric unit, K. 
serves as a snubbing unit to retard the release of 
relay HR, since the induced energy which tends 
to flow from the winding of the detecting relay 
HR is of the polarity such that it circulates 
through the rectifier K, thereby delaying the de 
cay of flux in the magnetic structure of the relay 
HR, and thus delaying the release of the relay. 
The parts are proportioned and arranged so that 
the relay HR is rendered sufficiently slow in re 
leasing so that its contacts will remain picked up 
during the intervals in which no energy is Sup 
plied to the Winding of the relay from the ca 
pacitor Q. 
As long as track relay TR is responding to 

coded energy supplied over the rails of Section T 
the capacitor Q is charged during the picked up 
period of the track relay and the energy stored 
in the capacitor is Supplied to relay HR, during 
the released period of the track relay, so that the 
contacts of relay HR are maintained picked up 
at this time. 
With the contact a of relay HR picked up, an 

obvious circuit is established for supplying en 
ergy to the green lamp G of signal S, to there 
by indicate that the track section T is clear and 
that an approaching train may proceed into the 
Section. 
When a train enters section T, the track relay 
TR is shunted and ceases to respond to coded 
energy Supplied over the section rails, so that its 
contact a releases and remains released and 
energy is no longer recurrently supplied to the 
capacitor Q from the direct current source. Ac 
COrdingly, the energy stored in the capacitor dis 
charges through the relay HR, after which the 
relay HR is no longer Supplied with energy and 
its contact a releases, thereby interrupting the 
Supply of energy to the green lamp G of signal S, 
and establishing a circuit for supplying energy to 
the red lamp R of the signal, so that signal S 
indicates that the section is occupied. 
When the section iT is vacated, the track relay 

fTR is again operated by coded energy so that 
the capacitor Q is charged during the picked up 
periods of the relay and energy from the con 
denser is supplied to relay HR during the re 
leased periods of the track relay, With the result 
that relay HR again picks up and establishes the 
circuit of the green lamp G, and extinguishes the 
red lamp R of the signal. 
The equipment is arranged so that the relay HR, 

Will not be picked up if the movable contact a 
of relay TR engages both its front and back 
points of contact. Under these conditions, the 
terminals B and N of the source would be con 
nected together by the contacts so that the supply 
of energy is shunted away from the capacitor Q 
and the relay HR, and accordingly the relay HR 
Will be released. 

If the capacitor Q breaks down so that a cir 
cuit is established between its elements, no energy 
will be stored in the capacitor and therefore can 
not be supplied from the capacitor to the relay 
HR, So that the relay is certain to release. If the 
capacitor breaks down, the relay HR will not be 
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energized during the picked up period of the track 
relay, since the flow of energy through the wind 
ing of relay HR will be in the direction opposite 
to that required to pick the relay up, and addi 
tionally, the low resistance shunting effect of the 
asymmetric unit K will cause only a very Small 
portion of the total energy to flow through the 
winding of relay HR, as previously explained. 

If the symmetric unit or rectifier K breaks 
down, it will form a low resistance shunt across the terminals of the winding of relay HR during 
the time energy is being supplied from the ca 
pacitor Q, so that insufficient energy Will be Super 
plied to the winding of relay HR to pick up the 
contacts of the relay. 

If the asymmetric unit or rectifier K is open, 
energy will be supplied from left to right through 
the winding of relay HR, during the released pe 
riods of track relay TR. and when contact c of 
relay TR is picked up, the charging current for 
capacitor Q will flow through the winding of relay 
HR from right to left. As a result of the loss of 
the by-passing and blocking effect of rectifier E 
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due to its being open circuited, the relay HR will 
not be picked up by the flow of energy to its 
Winding at this time. 
From the foregoing, it will be seen that the 

detecting relay HR is energized when and only 
when the track relay TR is operated by coded 
energy so that its contact a is recurrently picked 
up and released, but the relay H R will not be ener 
gized if the front and back contacts of the relay 
overlap so as to engage the movable contact si 
multaneously, and in addition, the detecting relay 
HR will not be energized as the result of failure 
of any of the components, including the capacitor 
Q and the asymmetric unit K. Accordingly, any 
failure of the apparatus will resilt in the release 
of relay HR to cause the red lamp to be lighted 
and cannot result in in proper energization of 
relay HR, with consequent lighting of the green 
lamp of signal S. r 
Insionaling circuits, it is sometimes necessary 

to check whether or not a load is being recur 
rently supplied with energy. As an example of 
this situation, an electric lamp is sometimes 
flashed to provide a certain type of signal indica 
tion. and it is desirable to provide means for 
checking whether or not the lemp is actually 
fashing. In Fig.2 of the drawings, there is shown 
an arrangement for checking the operation of a 
flashing electric lamp. which arrangement cond 
prises a second embodiment of my invention. 

Referring to Fig. 2. there is shown a control 
point as indicated by the dotted rectangle, from 
which point, the fashing of an electric lamp EL 
is to be controlled and additionally, an indication 

be provided when the lamp is actually flash 
ing. The control of the electric lamp is provided 

a fasher relay FR, which is governed by an 
obvious circuit including the control switch SW 

the control point. When the Swith SW is 
closed, eneroy is supplied to the winding of the 
flasher relay, and this relay, well known in the 
art, is of the type in which the contacts are re 
currently opened and closed at a specified rate, 

escape.30 times per minute, when enesis 
supplied to the winding of the relay. As will be 

for the drawings, each time the contact 
of the flasher relay FR is picked up a circuit is 
established for supplying energy to the electric 
amp ET. This circuit may be traced from ter 
minal B, over front contact a of flasher relay FR, 
and through the lamp EL to the negative terminal 
N of the source, so that each time that contact a 
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6 
is picked up, the electric lamp EL is lighted, and 
when the contact d of the flasher relay FR is opened, the lamp is extinguished. The appara 
tus for checking the operation of the lamp EL in 
cludes the capacitor Q, connected in series with the winding of a checking reley CR, which in 
turn has connected across it an asymmetric unit 
K. The checking relay CR has a contact a which 
when picked up establishes an obvious circuit for 
supplying energy to the indication lamp KE at 
the control point. 
In the normal condition, as shown in the 

drawings, the switch SW is opened, so that the 
flasher relay FR is deemergized and its contact 
a is opened. At this time, no energy is supplied 
to the lamp EL, and no energy flows through the 
winding of the checking relay CR, so that its 
contact a is released and the indication lamp KE 
at the control point is extinguished. It will now 
be assumed that the operator at the control point 
desires to flash the lamp EL, and accordingly 
closes the Switch SW to energize the flasher relay 
FR. The recurrent operation of contact a of 
flasher relay FR will supply energy to the elec 
tric lamp EL. Additionally, when contact a of 
relay. FR is closed energy is supplied from ter 
minal B of the battery to the left hand element 
of the capacitor Q, the right hand element of 
which is connected to terminal N of the source through the asymmetric unit K and the wind 
ing of relay CR in multiple. The asymmetric 
nit K is poled so that the charging current of 

the capacitor Will flow therethrough at this time. 
A. small amount of current which is not carried 
by the asymmetric unit K will also flow through 
the Winding of the checking relay from right to 
left, but as indicated on the drawings, this di 
rection of current flow is opposite to that re 
quired to pick up the relay CR. When contact 

of the flasher relay opens, the supply of energy 
to the lamp EL is interrupted, and the lamp is 
extinguished. However, at this time a circuit is 
provided for Supplying energy which was pre 
viously stored in the capacitor Q through the 
electriglamp EL, to the winding of the detecting 
relay CR. This circuit may be traced from the 
left hand element of capacitor Q, through the 
filament of lamp EL, through the Winding of the 
checking relay CR, from left to right, to the 
iight hand element of capacitor Q. ihe foW 
of energy through the winding of the relay CR 
at this time is in the proper direction to cause 
the contacts of the relay to pick lip. Addition 

ly, the parts are proportioned and arranged. So 
that the current which flows through the fia 
ment of the lamp ET, at this time is insufficient 
to cause the lamp to become lighted, since the 
resistance of the relay limits the value of the 
discharge Current of the condenser. The foW 
of energy at this time is in a direction opposite 
to that in which the asymmetric unit Kis poled 
SO that all of the energy stored in the capacitor 
8. discharged through the winding of the relay 
sai when contact a of the flasher relay FR 

again is closed, energy is Supplied to the fila 
rent of lamp EL, and the capacitor Q is again 
charged to the Voltage of the direct current 
source. Diiring these charging intervals, foll 
lowing the first interval, the rectifierkets 
3. Sab across the Winding of relay CR, since it is 
poled in such direction that the induced cert Will flow therethrough, thereby delaying the 
cay of flux in the magnetic circuit of the relay 
The parts are proportioned and arranged so that 
the relay CR will maintain its contacts picked 
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- up during the intervals in which no energy is 
supplied thereto from the capacitor Q. With the 
contact a of relay CR picked up by the recur 
rent supply of energy from the capacitor Q, the 
circuit for the indication lamp KE is established, 
and the operator at the control point is thereby 
notified that the lamp EL is flashing properly. 

If the filament of lamp Ef, should burn out, 
thereby causing an open circuit at this point, 
the lamp of course will be continuously extin 
guished, and although the contacts of the flash 
er relay FR will continue to supply charging 
energy to the capacitor Q, the discharge path of 
this energy will be interrupted, so that relay CR 
will release and remain released. Moreover, if 
for some reason or other, the contact d of the 
flasher relay FR, should remain in its picked up 
position, the lamp EL will be continuously light 
ed. However, since the capacitor Q will not have 
an opportunity to discharge its stored energy 
through the winding of relay CR, the contacts of 
relay CR will release to indicate that the lamp 
is not flashing properly. As pointed out in con 
nection with Fig. i., a failure of capacitor Q. Or 
the asymmetric unit, K can only cause energy to 
be supplied through the winding of relay CR in 
the direction opposite to that required to pick 
up the relay, so that failure of these components 
Wiil not cause improper indication. 

It will be apparent from the foregoing that 
apparatus arranged in accordance with my in 
vention as shown in Fig. 2, provides a reliable 
and economical arrangement for checking the 
recurrent supply of energy to a load device. 

It will be apparent to those skilled in the art 
that the arrangement is not limited to checking 
the supply of energy to an electric lamp, but 
may be employed to check the Supply of energy 
to any type of load which develops a voltage drop 
When energy is supplied thereto. A further mod 
ification of the arrangement shown in Fig. 2 is to 
replace the lanp E with a conventional resist 
ance load, in which case the arrangement pro 
wides what is kn9 Win in the art as “single con 
tact’ code detection. That is, the resistor re 
places the lamp EL and furnishes a discharge 
path for the capacitor Q. 
Although I have herein shown and described 

only two forms of apparatus embodying my in 
vention, it will be apparent to those skilled in 
the art that various changes and modifications 
may be made therein within the scope of the 
appended claims without departing from the 
spirit and scope of my invention. 

Having this described my invention, what I 
clain is: 

1. In combination, a contact adapted to be re 
currently operated between a first and a second 
position, a source of electrical energy, a storage 
device capable of storing energy delivered thereto. 
from said source, an asymmetric device, circuit 
means governed by said contact in one of its two 
positions for supplying energy from said source 
to said storage device through said asymmetric 
device in its conducting direction, a relay havings. 
contacts which are picked up when and only 
when energy flows through a winding of the relay 
in a given direction, said relay winding being 
connected in multiple to said asymmetric device 
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so that energy which is Supplied thereto in the 
nonconducting direction of Said asymmetric de 
vice will fioW through Said winding in Said given 
direction, and circuit means effective when said 
contact is in the other of its tWo positions for (5 

8 
supplying energy from said storage device to said 
aSymmetric device and said relay winding. 

2. In combination, a contact adapted to be re 
currently operated between a first and a second 
position, a source of electrical energy, a storage 
device capable of storing energy delivered thereto 
from Said Source, a rectifier, circuit means gov 
erned by Said contact in one of its two positions 
for Supplying energy from said source to said 
storage device through said rectifier in its con 
ducting direction, a relay having contacts which 
are picked up when and only when energy flows 
through a winding of the relay in a given direc 
tion, Said relay winding being connected in mul 
tiple to said rectifier so that energy which is sup 
plied thereto in the non-conducting direction of 
Said rectifier will flow through said winding in 
Said given direction, and circuit means effective 
When Said contact is in the other of its two posi 
tions for Supplying energy from said storage de 
vice to said rectifier and said relay winding. 

3. In combination, a contact adapted to be re 
currently operated between a first and a second 
position, a source of electrical energy, a storage 
device capable of storing energy delivered there 
to from Said Source, an asymmetric device, cir 
cuit means governed by said contact in one of its 
tWO positions for supplying energy from said 
Source to said storage device through said asym 
metric device in its conducting direction, a relay 
having contacts which are picked up when and 
only when energy flows through a winding of 
the relay in a given direction, said relay winding 
being connected in multiple to said asymmetric 
device So that energy which is supplied thereto 
in the non-conducting direction of said asym 
metric device will flow through said winding in 
Said given direction, circuit means effective when 
Said contact is in the other of its two positions 
for Supplying energy from said storage device to 
Said asymmetric device and said relay winding, 
and circuit means governed by said relay. 

4. In combination, a contact adapted to be 
recurrently operated between a first and a second 
position, a Source of electrical energy, a storage 
device capable of storing energy delivered thereto 
from Said Source, a rectifier, circuit means gOW 
erned by Said contact in one of its two positions 
for Supplying energy from said source to said 
storage device through said rectifier in its con 
ducting direction, a relay having contacts which 
are picked up when and only when energy flows 
through a winding of the relay in a given direc 
tion, Said relay winding being connected in mul 
tiple to said rectifier so that energy which is 
Supplied thereto in the nonconducting direction 
of Said rectifier will flow through said winding 
in Said given direction, circuit means effective 
When Said contact is in the other of its two posi 
tions for Supplying energy from said storage de 
vice to said rectifier and said relay winding, and 
circuit means governed by said relay. 

5. In combination, a contact adapted to be 
recurrently operated between a first and a sec 

5 ond position, a source of electrical energy, a 
capacitor capable of storing energy delivered 
thereto from Said source, an asymmetric device, 
circuit means governed by said contact in one 
of its two positions for Supplying energy from 
Said source to said capacitor through said asyn 
metric device in its conducting direction, a relay 
having contacts which are picked up when and 
only when energy flows through a winding of the 
relay in a given direction, said relay winding 
being connected in multiple to said a Syrillnetic 
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device so that energy which is supplied thereto 
in the non-conducting direction of Said asym 
metric device will flow through Said winding in 
said given direction, and circuit means effective 
when said contact is in the other of its two 
positions for supplying energy from Said capaci 
tor to said asymmetric device and Said relay 
Winding. 

6. In combination, a contact adapted to be re 
currently operated between a first and a Second 
position, a source of electrical energy, a capag 
itor capable of storing energy delivered thereto 
from said source, a rectifier, circuit means gov 
erned by said contact in one of its two positions 
for supplying energy from Said Source to said 
capacitor through said rectifier in its conducting 
direction, a relay having contacts. Which are 
picked up when and only when energy flows 
through a winding of the relay in a given direct 
tion, said relay winding being connected in muir 
tiple to said rectifier SO tiliat energy which SSU 
plied thereto in the non-coinducting direction of 
said rectifier will fioW through Said winding in 
said given direction, and circuit inea.I.S. effective 
when said contact is in the other of its tWO posi 
tions for supplying energy from Said capacitor 
to said rectifier and said relay winding. 

7. In combination, a contact adapted to be 
recurrently operated between a first and a second 
position, a source of electrical energy, a capacitor 
capable of storing energy delivered thereto from 
said source, an asymmetric device, circuit meals 
governed by said contact in one of its tWO QQSir 
tions for supplying energy fron Said source to 
said capacitor through Said asymmetric device 
in its conducting direction, a relay having Con 
tacts which are picked up when and only when 
energy flows through a winding of the relay in 
a given direction, said relay winding. being con 
nected in multiple to said asymmetric device SO 
that energy which is supplied thereto in the non 
conducting direction of Said asymmetric device 
will flow through said winding in said given direc 
tion, circuit means effective When said contact. 
is in the other of its two positions for supplying 
energy from said capacitor to Said asymmetric 
device and said relay winding, and Circuit neas 
governed by said relay. 

8. In combination, a contact adapted to be 
recurrently operated between a first and a second 
position, a source of electrical energy, a capacitor 
capable of storing energy delivered thereto fron 
said source, a rectifier, circuit means governed 
by said contact in one of its two positions for 
supplying energy from said Source to said capac 
itor through said rectifier in its conducting direc 
tion, a relay having contacts which are picked up 
when and only when energy flows through 
winding of the relay in a given direction, said 
relay winding being connected in multiple with 
said rectifier so that energy which is supplied 
thereto in the non-conducting direction of said 
rectifier will flow through said winding in Said 
given direction, circuit means effective when Said 
contact is in the other of its two positions for 
supplying energy from Said capacitor to Said 
rectifier and said relay winding, and circuit means 
governed by said relay. 

9. In combination, a movable contact adapted 
to be recurrently operated between a first posi 
tion in which it engages a first stationary contact 
and a second position in which it engages a Sec 
ond stationary contact, a source of direct cur 
rent energy having a first and a second terminal, 
said first terminal of said Source being con 
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O 
nected to said first stationary contact, said sect 
ond terminal of Said source being connected to 
Said Second stationary contact, a capacitor, a 
rectifier, circuit means for connecting said recti 
fier and said capacitor in series between said 
movable contact and said Second terminal of said 
Source, Said rectifier being poled in a direction 
to permit charging current to flow to said capac 
itor from Said source, and a relay having a wind 
ing connected across said rectifier, said relay 
having contacts which are picked up when and 
Only when current flows through the winding of 
the relay in a given direction, said winding be 
ing connected across said rectifier in such man 
ner that the charging current of said capacitor 
Which flows through the relay Winding is ineffec 
tive to pick up the contacts of said relay. 

10. In combination, a movable contact adapted 
to be recurrently operated between a first posi 
tion in which it engages a first stationary contact 
and a Second position in which it engages a sec 
Ond stationary contact, a source of direct current 
energy having a first and a second terminal, said 
first terminal of said source being connected to 
Said first stationary contact, said second terminal 
of Said source being connected to said Second 
Stationary contact, a Capacitor, a rectlier, cir 
cuit means for connecting said rectifier and said 
capacitor in series between said movable contact 
and Said Second terminal of said SOUICe, Said 
rectifier being poied in a direction to permit 
charging current to flow to said capacitor from 
Said Source, a relay having a Winaing connected 
aCrOSS Said rectifier, said relay having contacts 
which are picked up winen and Only when cur 
rent flows through the Winding of the relay in 
a given direction, said winding being COllected 
Cross Said rectifier in said manner that the 

charging current of said capacitor which flows 
through the relay winding is ineffective to pick 
up the contacts of caid relay, and a circuit gov 
ened by the contacts of said relay. 

11. In combination, a movable contact adapted 
to be recurrently operated between a firSt posi 
tion in which it engages a first stationary contact 
and a Second position in which it engages a sec. 
Ond Stationary contact, a source of direct Current 
energy having a first and a second terminal, said 
first terminal of said source being connected to 
Said first stationary contact, Said second ter. 
minal of Said source being connected to said sec 
Ond Stationary contact, a CapaCitor, an asym 
metric device, circuit means for connecting said 
Symmetric device and said capacitor in series 
between said movable contact and said second 
terminal of said source, said asymmetric device 
being poled in a direction to permit charging 
current to flow to Said capacitor from said Source, 
and a relay having a Winding connected across 
Said asymmetric device, said relay having con 
tacts which are picked up. When and only when 
Current flows through the winding of the relay 
in a given direction, said Winding being con 
nected across said asymmetric device in said 
anne that the charging current of said capac to Which flows through the relay winding is 

ineffective to pickup the contacts of saidreia. 
12. In combination, a Source of direct; current 

energy, a load device adapted to be recurrently 
energized from Said source, and means for de 
tecting the recurrent energization of said load 
device, comprising a Capacitor, an asymmetric 
device, circuit means for connecting said capacil 
tor and Said asymmetric device in series aOSS 
Said load device, said asymmetric device being 

  



poled so that the capacitor is charged from said 
source each time said load device is energized 
from said source, and a relay having a winding 
connected across said asymmetric device, Said 
relay having contacts which are picked up when 
and only when current flows through said Wind 
ing in a given direction, said relay Winding be-r 
ing connected so that the current which flows 
therethrough when said condenser is charging is 
ineffective to pick up the contacts of Said relay. 

13. In combination, a source of direct current 
energy, a load device adapted to be recurrently 
energized from Said Source, and means for de 
tecting the recurrent energization of Said load 
device, comprising a capacitor, an a Symmetric 
device, circuit means for connecting Said capaci 
tor and Said asymmetric device in Series acroSS 
said load device, said asymmetric device being 
poled so that the capacitor is charged from Said 
source each time said load device is energized 
from said source, a relay having a winding con 
nected across Said a Synnetric device, Said relay 
having contacts which are picked up When and 
only when current flows through Said Winding 
in a given direction, said relay Winding being 
connected so that the Current Which fiOWS there 
through when said capacitor is charging is in 
effective to pick up the contacts of Said relay, and 
a circuit governed by the contacts of Said relay. 

14. In combination, a Source of direct Current, 
energy, a load device adapted to be recurrently 
energized from Said Source, and means for de 
tecting the recurrent energization of Said load 
device, comprising a capacitor, a rectifier circuit 
means for Connecting said capacitor and Said 
rectifier in series across said load device, said 
rectifier being polled So that the capacitor is 
charged from Said Source each tile Said load 
device is energized from said source, and a relay 
having a winding connected acroSS Said rectifier, 
said relay having contacts which are picked up 
when and only when current flows through said 
Winding in a given direction, said relay Winding 
being connected So that the current Which fiOWS 
therethrough when said capacitor is charging is 
ineffective to pick up the contacts of Said Irelay. 

15. In combination, a Source of direct current 
energy, a load device adapted to be recurrently 
energized from Said Source, and means for de 
tecting the recurrent energization of Said load 
device, comprising a capacitor, an a SyinInetric 
device, circuit means for connecting Said capaci 
tor and said asymmetric device in Series a CIOSS 
said load device, said asymmetric device being 
poled so that the capacitor is charged from Said 
source each time said load device is energized 
from said source, a relay having a Winding Con 
nected across said rectifier, said relay having Con 
tacts which are picked up when and only When 
current flows through said winding in a given 
direction, said relay winding being connected So 
that the current which flows therethrough. When 
said capacitor is charging is ineffective to pick 
up the contacts of said relay, and a circuit gov 
erned by the contacts of said relay. 

16. In combination, a source of direct current 
energy, a lamp adapted to be recurrently ener 
gized from said source, and means for detecting 
the recurrent energization of Said lamp, compris 
ing a capacitor, an asymmetric device, circuit 
means for connecting Said capacitor and Said 
asymmetric device in series across said lamp, Said 
asymmetric device being poled so that the capaci 
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tor is charged from said Source each time said 
lamp is energized from said Source, and a relay 
having a winding connected across said rectifier, 
Said relay having contacts which are picked up 
when and only when current flows through said 
Winding in a given direction, Said relay winding 
being connected So that the current which flows 
therethrough when said capacitor is charging is 
ineffective to pick up the contacts of Said relay. 

17. In combination, a Source of direct current 
energy, a lamp adapted to be recurrently en 
ergized from Said Source, and means for detect 
ing the recurrent energization of Said lamp, Con 
prising a capacitor, an a Symmetric device, cir 
cuit means for connecting Said capacitor and 
Said asymmetric device in Series acroSS Said lamp, 
Said asymmetric device being poled so that the 
capacitor is charged from Said Source each time 
Said lamp is energized from Said Source, a re 
lay having a Winding connected across said recti 
fier, Said relay having contactS Which alre picked 
up When and only When current flows through 
Said Winding in a given direction, Said relay 
Winding being Connected SO that the current 
which flows therethrough. When Said capacitor 
is charging is ineffective to pick up the contacts 
of Said relay, and a circuit governed by the con 
tacts of Said relay. 

18. In combination, a Source of direct current 
energy, a lamp adapted to be recurrently ener 
gized from Said Source, and means for detecting 
the recurrent energization of Said lamp, com 
prising a capacitor, a rectifier, circuit means for 
connecting Said capacitor and Said rectifier in 
Series acroSS Said lamp, Said rectifier being poled 
SO that the capacitor is charged from Said Source 
each time Said lamp is energized from Said Source, 
a relay having a Winding connected across Said 
rectifier, Said relay having contacts which are 
picked up when and only when current flows 
through Said Winding in a given direction, Said 
relay Winding being connected So that the cur 
rent Which flows therethrough When Said ca 
pacitor in charging is ineffective to pick up the 
contacts of Said relay. 

19. In combination, a Source of direct current 
energy, a lamp adapted to be recurrently ener 
gized from Said Source, and means for detect 
ing the recurrent energization of said lamp, con 
prising a capacitor, an asymmetric device, cir 
cuit means for connecting said capacitor and 
Said asymmetric device in Series acroSS Said 
lamp, Said asymmetric device being poled. So that 
the capacitor is charged from Said source each 
time Said lamp is energized from Said Source, 
a relay having a Winding connected acroSS Said 
a Syrametric device, Said relay having contacts 
Which are picked up when and Only When cur 
rent flows through Said Winding in a given di 
rection, said relay Winding being connected So 
that the current which flows therethrough when 
said capacitor is charging is ineffective to pick 
up the contacts of Said relay, and a circuit gov 
erned by the contacts of said relay. 
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