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1
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-

Other objects of my invention and features

(CL 340—213)

2
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

ure of any part of the apparatus will not result 5 apparatus embodying my invention and shall
in an erroneous indication of the operating state then point out the novel features thereof in
of the contact. _ claims. ‘

Tt has heretofore been proposed to check the In the drawings, Fig. 1'is a diagrammatic view
recurrent operation of a circuit, or a contact of code detecting apparatus embodying my in-
controlling a eireuit, by providing & capacitor 19 yention, as employed in connection with o coded
snd a slow rélease rélay, arranged so that energy track circuit railway signaling system.
is periodically supplied to the capacitor and Pig. 2 is a diagrammatic view of code detect-
thereafter supplied to the winding of the slow ing apparatus embodying my invention for check-

- release relay, to energize the relay. The release __ ing the proper operation of a flashing electric
time of the relay is selected so that its contacts P lamp, to provide an indication of the operation
will remain picked up during intervals in which thereof at a point from which the flashing elec-
no energy is supplied to the winding from the tric lamp is controlled.

capacitor. Such arrangements are character- n the drawings, similar reference characters
ized by liability to failure should the contacts 20 refer to similar parts in each of the two views.
which govern the switching of the capacitor from - In practicing my invention, I provide 4 capaci-
the source of energy to the winding of the relay tor to which energy is supplied when the con-
become fused or otherwise deranged in such tact which is recurrently operated is in one of
manner that the contacts are bridging, that is, its two positions, and from which energy is sup-
so that the movable contact engages both sta- . plied to a slow release code detecting relay when
tionary contacts at the same time, Should this °" the contact is in its other position, the detecting
oceur, energy will be supplied directly to the relay winding and capaeitor being connected in
winding of the slow release relay, so that the series, and having an asymmetric unit, such as
relav wovld be falsely energired. a rectifier or other similar device, for by-passing

Accordingly, it is an object of my invention the winding of the relay during the charging
to nrovide improved means for detecting recur- 30 period of the capacitor. The asymmetric unit
rent operation of a eircuit or a contact govern- is poled so that while the capacitor is discharg-
ing a ecireuit arranged so that defects in the con- ine energy will flow through the winding of the
tact will not result in improper energization of slow release detecting relay causing it to pick
the code detecting means. a5 up. This detector relay is slow in releasing so

Another object of my invention is to provide “9 that its contacts will remain picked up during
improved means for detecting the code-~following the intervals in which no energy is supplied to
opsration of a contact which may be subject to its winding. Moreover, the code detecting re-
misalignment, sticking, ete., which might cause lay is of the biased type, in which the contacts
the movable member of the contact to simulta- 49 will pick up when and only when current flows
neouslv engage both of the asscciated stationary through the winding of the relay in a given di-
contacts. rection. . The relay is connected so that the

Another object of my invention is to provide eneresy which may fow through its windine dur-
improved means for debecting recurrent opera- ine the charging time of the capacitor will be
tion of & contact or of a cireuit element, in which 45 in the direction onposite to that reouired to nick
tre apparatus is arransed so that any failure of ~ the relay contacts up, while the energv which
the component parts will not result in improper flows throueh the relay durine the discharging
energization of the relay which detects the re- of the capacitor is in the proper dirvection to
current operation of the apparatus. cause the contacts of the relay to pick up.

Still another object of my invention is to pro- g, Referring to Fig. 1 of the drawings, there is
vide o novel and improved means for checking shown a stretch of railroad. track having track
the recurrent supply of energy to a lamp or other rails | and 3 which are divided by the usual in-
load, where it is essential that all of the elements sulated joints § into customary track sections.
be arranged so that any possible failure will not One complete section IT, and portions of ad-
cause an erroneous indication.. g5 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 {8 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 continuocusly operating code transmitter
15CT recurrently connects the track battery TB
across the track rails at the exit end of sec-
tion {T. The contact of code transmitter 75CT
may operate at any appropriate code speed, such
as 75 times per minute, to thereby supply impulses
of energy to the rails of section I'T. At the en-
trance end of the section, a code following track
relay ITR 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 @ 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 75CT may be furnished by any suit-
able source of low voltage direct current, such as
the battery LB shown, having its positive ter-
minal desighated by the reference character B
and its negative terminal designated by the ref-
erence character N.

‘When the contact of code transmitter 75CT 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 ¢ 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 connecied in multiple.
The asymmetric unit K is poled so that energy
will flow therethrough during the time 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 ¢ of relay
{TR picked up, the capacitor @ will be charged
to the voltage of the battery LB, and as is well
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, wiil be in
the direction opposite the arrow shown on the
winding of the detecting relay.

‘When the contact a of the code transmitier
T5CT interrupts the connection of battery TB
to the section rails, the track relay ITR at the
other end of the section will release its contach
a. At this time, a circuit is established for sup-
plying the energy stored in capacitor @ to the
winding of detecting relay HR. This circuit may
be traced from the left hand element of capacitor

‘@ over back contact e 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 ean flow there-
through at this time, so that the entire amount
of energy previously stored in condenser Q is
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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 @ of the track relay TR, the circuit for sup-
plying energy of the capacitor @ to the winding
of the detecting relay is interrupted, and the cir-
cuit for charging the capacitor @ from the direct
current source is again established, as previously
described. At this time the asymmetric unit &
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 destecting 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
IR, 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 io
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 ER during
the released period of the track relay, so that ths
contacts of relay HR are maintained picked up
at this time.

With the contact ¢ of relay HR picked up, an
obvious circuit is established for supplying en-
ergy to the green lamp G of signal {8, to there-
by indicate that the track section i'T is clear and
that an approaching train may proceed into the
section.

When a train enters section {T, the track relay
ITR is shunted and ceases to respond to coded
energy supplied over the section rails, so that its
contact ¢ 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-
cherges 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 IS,
and establishing a circuit for suppiying energy to
the red lamp R of the signal, so that signal IS
indicates that the section is occupied.

When the section {T is vacated, the track relay
{TR is agzin 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 ITR 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 ccpacitor 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 thet the relay is certain to release. If the
capacitor breaks down, the relay HR will not be
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enerzized during the pleked 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 rélay up, and addi-
tionally, the low resistance shunting effect of the
asymmetric unit ¥ will cause only & very small
portion of the total energy to flow through the
winding of relay HR, as previously éxplained.

Tf the rsymmetric unit or rectifier K breaks
down, it will form a low resistance shuxt across
the terminals of the winding of relay HR duting
the time energy is being supplied from the ca-
pacitor Q, so that ihsufficient energy will be sup-
plied to the winding of reldy HR te pick up the
contacts of the relay. ]

Tf the asymmetric unit of rectifier K is -open,
energy will be supplied from left to right through
the ‘windins of relay HR during the released pe-
riods of track relay {TR. and when contact a of

velay TR is pirked up, the charging current for 2

cspacitor @ will flow through the Windines of relay
HR from right to left. Asa result of the loss of
the by-passing and blocking effect of rectifier K

[}

due to its being open eircuited, the relay HR will

not be picked up by the flow of energy to its
windine at this time. N _

From the forecoing, it will be seen that the
detecting relay HR is energized when and only
when the track relay ITR is operated by coded
enerey. so that its contact d is récutrently picked
up and released, but the relay HR will 7ot be ener-
gized if the front and back contacts of the relay
overlep so as to engage the movable confact si-
mnltaneously, and in addition. the detecting relay
R will not be energized as the result of failure
of any of the components. including the cavacitor
© and the asymmetric unit K. Accordingly, any
failure of the apparatus will resnlt in the release
of relay HR to cause the red lamp 16 be lighted
and ccnnot vesult in imvprover enerﬁg'i'zation of
yelay HR with consequent lighting of the green
lamp of sienal {S. )

Tn si~haline circuits, ib is sometimes necessary
to check whether or not a load is being recur-
rently supvlied with energy. As an example of
this situation, an electric lamp is sometimes
fashed to provide a certain type of signal indiea-
tion. and it is desirable to provide means for
cherking whether or not the lemo is actually
fiashine. In Fie. 2 of the drawings, there Is shown
sn arranzement for checking the operation of a
flashing electric lamp. which arrangement com-
prises a second embodiment of my invention.

Referrne to Fig. 2. there is shown a control
point as indicated by the dotted rectangle, from
which point the Dashing of an electric lamp EL
is to be controlled and additionelly, ah indication
is to be provided when the lamp is actually flash-
ing. The control of the electric 1lamp is provided
by a fasher relay FR. which is governed by an
obvious eircuit including the control switci SW
at the confrol point. When the switeh SW is
closed, enerey 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 Te-
currently opened and closed ab & specified rite,
for example, 30 times per minute, when enerey is
supplied to the winding of the relay. As will'be
seen from the drawings, each time the contact a
of the flasher relay FR is picked up a circuit is
established for supplying energy to the electric
lamp EL. This circuit may be traced from tgr-
minal B, over front contact ¢ of flasher relay FR,
and through the lemp EL to the negative terminal
N of the source, so that each time that contact a
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is "pic‘kgd up, the electric lanip EL is lighted, and
‘when' the contact @ of the flasher relay FR is
opened, the lamp is extinguished. The appara-
s for checking the operation of the lamp EL in-
cludes the capacitor @, 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 ¢ which
when picked up establishes an obvious circuit for
subplying energy to the indication lamp KE at
the -control point.

In the- hormal condition, as shown in the
drawings, the switch SW is opened, so that the
ﬁat_she;' r'elg):y ¥R is deenergized and its contact
¢ is obened. At this time, no energy is supplied
to the lamp EL, and no energy flows through the
winding. 6f the checking relay CR, so that its
contact ¢ is'released and the indication lamp KB
&t the control point is extinguished. It will now
be assumed that the operator at the control point
dgsu'es to flash the lamp EL, and accordingly
eloses the switeh SW to energize the flasher relay
FR. The recurrent operation of contact ¢ of
'ﬁa_,sher relay FR will supply energy to the elec-
tric lamp BEL. Additionally, when contact @ of
felay FR is closed energy is supvlied from ter-
r{nr‘la:IB of thé battery to the left hand element
of the- capacitor Q, the right hand element of
Wl};cl_l__ is connected to terminal N of the source
throdgh the asymmetric umit K and the wind-
ilig of rélay CR in multiple. The asvmmetric
unit K is poled so that the charging current of
the quacitbr will flow theréthrough at this time.
4 s‘m’allvamount of current which is not carried
by the dsymmetric unit K will also flow through
?{he ‘Wwinding of the checking relay from right to
lgft,.’but as indicated on the drawings, this di-
regtzqn of -current flow is opvosite 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 i§ interrupted, and the la i
,ext',ngujshed. However, at this time g circlgiz;: i:
p_r(rsvidéd‘; 107 supplying ‘énergy which was >pre-
Vx‘ous.lywst_or_éd in the capacitor @ through the
electrie Jamp EL to the winding of the detecting
relay CR. This circuit may be traced from the
left hand element of capacitor Q, through the
ﬁlame_nt‘of lamp BL, through the winding of the
checking relay CR, from left to right, to the
tight hand element of capacitor Q. rI"he flow
o_f energy throtigli the winding of the relay CR
a@ th_lsrtlm’e is in the proper direction to cause
the contacts 6f the relay to pick up. Addition-
ally, the parts are proportioned and arranged so
that the current which fHows through the ﬁI;-
mep§ of thgl@mp EL at this time is insufficient
to cause the lamp to become lighted, since the
reismtavnce of the relay limits the va’lu; of the
dlscha;jge‘ current of the condenser. ’f’he— flow
of energy at this time is in a dgirsetion opposite
tor thaf, inwhieh the asyfametric unit K is poled
80 'tha.t all of thé energy stored in the capacitoxz
g}_\i’s chschafgé“d through the winding of the relay
R ‘V'Vhen copta.gt a of the flasher relay ¥R
again is closed, energy is supplied to the filg-
ment pf lamp EL, and the capacitor Q is again
charged toA 1§he voltage oOf the direct cur;ent
source. During these charging intervals fol-
lowing the first interval, the rectifier K. suts as

0 2 soub across the winding of relay CR, sinee it is

78

poled in such direction that the i

will flow therethrough, therebl;e a§1‘§§?§§ SEZ’EE?
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 ¢ 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 EL should burn outf,

- thereby causing an open circuit at this point,
the lamp of course will be conftinuously extin-
guished, and although the contacts of the flash-
er relay FR will continue to supply charging
energy to the capacitor @, 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 ¢ of the
flasher relay FR should remain in its picked up
position, the lamp EL will be continuously light-
ed. Iowever, 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. 1, a failure of capacitor Q or
the asymmetric unit X 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 shewn in Fig. 2, provides a re'iable
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 electr’c lamp, but
may be emyployed to check the supply of energy

. to any type of lead 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 lamp EL with a conventional resist-
ance load, in which case the arrangement pro-
vides what is known in the art as “single con-

tact” code detection. That is, the res'stor 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 thus described my invention, what I=

claim 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 confact 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 havingz”

contacts which are picked up when and only
when energy flows through g winding of the relay
in g given direction, said relay winding being
connected in multiple to said asymmetric device

10

15

20

25

40

a0

&0

65

70

so that energy which is supplied thereto in the':

nongconducting direction of said asymmetric de-~
vice 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_,__’}z5

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 g 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 fows

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 g 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
sald asymmetric device and said relay winding,
and circuit means governed by said relay.

4. In combination, a contact adapted to be
recurrently operated between g first and a second
position, a source of electrical energy, a storage
device capable of storing energy delivered thereto
from said source, g 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 g 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-
ond position, a source of electrical energy, a
capacitor capable of storing energy delivered
tl}ereto 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 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
‘rel'ay In a given direction, said relay winding
being connected in multiple to said asymmetrie
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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 windmg,‘m_
said given direction, and circuit means effective
when said contact is in the other qf its tw_o
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 pos1p;qgs__
for supplying energy from said source 0 said
capacitor through said rectifier in its gonducting
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 heing connected in muj~
tiple to said rectifier so thiat energy wh}ch is sup-
plied thereto in the non-conducting @;;eqﬁ;gn gf
said rectifier will -flow through said Wmd;ng}n
said given direction, and circuit means eﬁgctxw{e
when said contact is in the other of its two posi-
tions for supplying energy from said capacitor
to said rectifier and saig relay winding.

7. In combination, a contact adapted to be
recurrently operated between a first and a sqund
position, a source of electrical energy, & capacitor
capable of storing energy delivered t:he,rg.%to, from
sald source, an asymmetric device, circuit means
governed by said contact in one of its two posi-
tions for supplying energy from said sjource-to
said capacitor through said asymmetri_c device
in its conducting direction, a relay having con-
tacts which are picked up when and only Whgn
energy flows through a winding ~c.>f the _rela,y in
a given direction, said relay wincung. being con-
nected. in multiple. to said asymmetric device so
that energy which is supplied thereto in .the non-
conducting direction of said asymmetric dgvlge
will flow through said winding in said given direc~
tion, ‘eircuit means effective when said centact:

is in the other of its two positions for supplying .

energy from.said capacitor to said asy_mme,t,ric
device and said relay winding, and circuit means
governed. by said relay. :

8. In combination, a contact adapted to be
recurrently operated between a first and a secgnd
position, a source of electrical energy, a capacitor
capable of storing energy delivered thereto. from
said source, a rectifier, circuit means :ggvemed
by said contact in one of its two pos;t'tlons for
supplying energy from said source to sa,.ld capac-
itor through said rectifier in its conducting diree-
tion, a relay having contacts which are picked up
when and only when energy flows threugh a
winding of the relay in a given direction, s_@;d
relay winding being connected in multiple w-_lth
said ‘rectifier so that energy which is suppl;gd
thereto in the non-conducting direction of s,a_,%d
rectifier will flow ‘through said winding in said
given direction, circuit means effective Wl}en said
contact-is in the other of its two positions fgr
supplying energy from said capacitor .to said
rectifier and said relay winding, and e¢ircuit means
governed by said relay.

9. In combination, a novable contact adaptepl
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 seurce of direct cur-
rent energy having a first and a second terminal,
said first terminal of said source being con-
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nected to said first stationary contact, said sec-
ond terminal of said source being connected to
sald 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 o 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 eapacitor
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 recurrencly operated between a first posi-
tion in which it engages a first stationary contact.
and a second position. 1 which it engages a. see-
ond stationary contact, a source of direct current
eneryy having g first and a second terminagl, said
first terminal of said source being connected to
said first stationary contact, said second terminal
of said source being connected to said seeond
stavionary contact, a capacitor, a rectiier, eir-
cult means for connecting said rectitier and said
capacitor in series between said movable contact
and said second termunal of said source, -said
rectifier bemg poied in a direction to permit
charging current to flow to said eapacitor from
said source, a relay having a winaing connected
across said rectiher, said relay having contacts
which are picked up when and only when cur-
reni_: flows through the winding of the relay in
2 glven direction, said winding being connected
across 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-
erned by the contacts of said relay. '

1i. In combination, a movable contact adapted
to be recurrently operated between g 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 asyrri—
metric device, circuit means for connecting said
asymmetric 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 soufbé,j
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 flews through the winding of the relay
in a given direction, said winding being con-
nected across said asymmetric device in said
manner that the charging current of said capac-
itor which flows through the relay winding" is
Ineffective to pick up the contacts of said relay,

12. In combination, & source of direct curre’ﬁt
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
deviee, eircuit means for connecting said eapaci-
tor and said asymmetric device in series across
said load device, said asymmetric device being
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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-
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 asymmetric
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 asymmetric 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 flows 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 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 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.

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 asymmetric
device, circuit means for connecting said capaci-
tor and said asymmefric 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 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, circuili
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.

i7. 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, com-~
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 re-
lay having a winding connected across said recti-
fier, 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 contacis
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, com-
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
asymmetric 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 confacts of said relay, and a circuit gov-
erned by the contacts of said relay.
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