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My invention relates to code detecting appa-
ratus particularly suitable for use in coded rail-
way signaling systems, airdd more particularly to
code detecting apparatus which provides a high
degree of immunity to the defect known as “loss
of shunt.”

In coded signaling systems, code followinig op-
eration of a track or other relay having a con-
tact recurrently operated between a first and &
second position is frequently detected by means
of two slow release relays, the first of which is
energized when the code following relay contact
occupies its first position, and is known as a
front contact repeater relay, and the second of
which is energized when the code following relay
contact occupies its second position, provided the
first slow release relay is picked up, the second
relay being known as the back contact repeater
relay. It follows that when the code following
relay contact is operating recurrently between
its two positions in response to the supply of
coded energy to the relay winding, the slow re-
lease relays will each be periodically energized.
The relays are selected so that their release time
is longer than the time interval bhetween the

pulses of energy so that as long as the code fol-

lowing relay responds to coded energy the con-
tacts of both of the slow release relays are picked

up. If the code following relay contact should

remain in its first position for a substantially

long time interval, the first slow release relay will

remain energized and its contacts will remain
picked up.

contact of the code following relay, and after a
short time interval, the second slow release relay
will release. If the code following relay contact
should remain in its second position for a sub-
stantial period of time, the supply of energy to
the first slow release relay is interrupted by the
contact of the code following relay and after a

short time interval the contacts of the first slow

release relay will release, thereby interrupting the

supply of energy to the second slow release relay,

and. after a short time interval its contacts will
release. |

Accordingly, the cessation of operation of the
contact of the code following relay results in the

release of the second slow release relay. Cir-
cuits for the control of various functions may be
established over contacts of the second slow re-

lease relay.

It has been found that under certain condi-
tions, erroneous operation of the code detecting

relay occurs, particularly under the condition

However, the supply of energy to the
second slow release relay is interrupted by the
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known as “loss of shunts.” This condition exists
in a railway track circuit when a train occupy-
ing the track circuit fails to properly and con-
tinuously shunt the track relay, so that the track
relay operates at times as though the frack cir-
cuit were unoccupied. The loss of shut may be
caused, for example, by sand or other non-con-
ducting substance on the surface of the rails, or

- by light weight vehicles which do not provide a

sufficiently low wheel-to-rail resistance. A par-
ticularly common cause of loss of shunt is pres-
ence of rust on the surface of the rails as found
in cases where the track may not be used for long

- periods of time,

It will be seen that the false operation of the
track relay under such conditions may cause un-
desirable effects if the loss of shunt is of sufficient
duration to cause the track relay to energize the

- code detecting relays so that these relays pick

up. ' With the usual type of front and back con-
tact code detecting arrangements as described

above, only one or two operations of the track
relay contact are required to pick up the code

‘detecting relays. Thus g momentary loss of shunt

may cause the relays to indicate an unoccupied
track circuit. This may result in the momentary
display of a clear signal indication for the stretch
of track, which is of course undesirable even for
a short time since the engineman on the fol-
lowing train may see a signal change to clear,
and thereafter busy himself with duties attend-
ant to the operation of the train, and thus not
see the 51gna1 return to stop. Another serious
consequence resulting from a momentary loss of
shunt occurs when a power operated switch is
located in the track circuit involved, and is pro-~
vided with electric detector locking, that is, the
control clrcuits for the switch mechanism are
governed by the code detecting relays in such
manner that the switch cannot be operated when
the track circuit is occupied by a train and the
code detecting relays are released. In such a
case, if a momentary loss of shunt occurs at the
same time that the control circuits are other-
wise energized for the switch mechanism, the
switch would be operated, and might cause the
derailment of the train.

It is evident from the foregoing that the pre—-
vention of operation of the code detecting relays
during a momentary loss of shunt is of prlme

importance.
Accordmgly, it is.an obJ ect of my mvention to

provide apparatus for detecting the recurrent

- operation of a contact, which apparatus will not

be improperly operated when the recurrently
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operated contact operates for a short interval
after a quiescent period.

Another object of my invention is to provide
code detecting apparatus which is arranged so
that the code detecting relays when once re-
leased must follow a definite cycle in again pick-
ing up, and if the cycle is interrupted must begin
a new cycle before the circuits governed by the

relays are closed.
Other objects of my invention and features of

bt |

10

novelty thereof will be apparent from the fol-

lowing description taken in connection with the

accompanying drawings,

In practicing my invention, I provide an aux-
iliary relay in addition to the usual front contact
repeater ang back contact repeater relays. This
auxiliary relay is of the type which is slow act-
ing. The auxiliary relay is governed by circuits
including contacts of the front and back contact
repeater relays so that the auxiliary relay is re-
quired to go through a cycle of operation, that
is, either pick up and release, or release and pick
up, each time the track relay starts to follow
code after having been released. The various
control circuits are then governed by contacts of
the front and back contact repeater relays and
the auxiliary relay, all connected in series, in
order to determine that the auxiliary relay starts
its cycle from a predetermined position and that

the front and back contact repeater relays are :

both energized.

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 accompanying drawings, Fig. 1 is a di~
agrammatic view of a section of railway track
equipped with a signaling system employing code
detecting apparatus embodying my invention.
Fig. 2 is a fragmentary diagrammatic view of a
modification of the apparatus shown in Fig. 1.

Similar reference characters refer to similar
parts in each of the two views. In each of the
views, the contacts of the slow acting relays are
intersected by an arrow, the head of which points
downwardly in the case of a slow release relay,
and which arrows have a head on each end in
the case of a slow release, slow pick-up reiay.

Referring to Fig. 1 of the drawings, there is
shown therein a section of railway track T hav-
ing track rails | and 2, which are separated from
the rails of the adjacent sections by the insulated
rail joints 3. Traffic normally moves through

thig section from left to right, as indicated by

the arrow. A signal S, which as shown is of the

color-light type having a green lamp G and a ;

red lamp R, is located at the entrance end of the
section, and governs the entrance of traffic into
the section.

A conventional type of coded track circuit is
shown, including a coding device CT having a
contact ¢ which is recurrently operated between
a first and a second position, and a track bat-
tery TB for supplying energy to the track sec-
tion, the battery and coding device being located
at the right hand or exit end of the section. At
the entrance end of the section, there is provided
a code following track relay TR, a front contact
repeater relay FSA, a back contact repeater re-
lay BSA, an auxiliary relay BEAM, and a control
relay TPR.

In addition, there is provided at each end of

the section a source of direct current energy such
as the battery LB, whose positive and negative
terminals are denoted by the reference charac-
ters B and N, respectively.
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With the equipment in its normal condition as
shown in the drawings, the coding device CT Iis
continuously connected to terminals B and N of
the low voltage battery, and as a result its con-
tact a is recurrently operated at a selected rate,
for instance, 180 times per minute. When con-
tact ¢ of coding device CT moves to its closed
position, the track relay TR is supplied with en-
ergy by the circuit which is traced from the posi-
tive terminal of track battery TB, over front con-
tact a of coding device CT, over section rail I,
through the winding of track relay TR, and over

section rail 2 to the negative terminal of track

battery TB. Accordingly, the contact a of track
relay TR becomes picked up. After a short time
interval, the contact a of coding device CT moves
to its released position, interrupting the supply
of energy to the track relay TR over section rails
I and 2, and as a result contact a of relay TR is
released.

From the foregoing, it will be seen that nor-
mally, with the track section T unoccupied, the
track relay TR is supplied with coded energy
from the track battery TB over the section rails
| and 2, and the contact ¢ of track relay TR Is
recurrently operated between its picked up and
released position.

Each time front contact a of track relay TR
closes, energy is supplied to the winding of relay
FSA by a stick circuit which may be traced from
terminal B, over front contact a of relay TR, over
front econtact a of relay FFSA and front contact a
of relay BSAM in multiple, and through the
winding of relay FSA to terminal N. The relay
FSA is provided with a resistor snub Rl, to ren-
der the relay slightly slow in releasing. Each
time that relay TR releases, a stick circuit is es-
tablished for supplying energy to relay BSA,
which circuit may be traced from terminal B,
over back contact a of relay TR, over front con-
tact b of relay FSA, over front contact a of re-
lay BSA, and through the winding of relay BSA to
terminal N. Relay BSA is provided with a re-
sistor snub R2, and it will be obvious from the
circuits that this snub is connected across the
winding of relay BSA only when the contact b
of relay FSA is picked up. The relays FSA and
BSA are rendered sufficiently slow in releasing
their contacts by the addition of the resistor
snubs Rit and R2, respectively, so that these re-
lays will retain their contacts in their picked up
position during the momentary intervals in which
energy is not being supplied to their windings, as
a result of the code following operation of the
track relay TR. Relay BSAM is supplied with
energy at this time by a circuit which may be
traced from terminal B, over front contact b of
relay BSA, and through the winding of relay
BSAM to terminal N.

With relays FSA, BSA and BSAM picked up,
g circuit is established for supplying energy to the

" control relay TPR, which circuit may be traced

70
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from terminal B, over front contact ¢ of relay
FSA, over front contact.c of relay BSA, over front
contact ¢ of relay BSAM, and through the wind-
ing of relay TPR. to terminal N. With contact
a of relay TPR picked up, an obvious circuit is
established for supplying energy fto the green
lamp G of signal S.

From the foregoing, it will be seen that with
section T unoccupied, the supply of coded energy
from the track battery TB over the section rails
| and 2 of section T to the track relay TR causes
this relay to recurrently operate its contact a and
this recurrent operation is detected by the code
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detecting relays comprising relays FSA, BSA and

BSAM. The energization of these relays causes
the signal control relay TPR to be picked up, so
that it governs the signal S to display a green as-
pect, denoting a clear stretch of track. IR

It will now be assumed that a train, moving
from left to right, passes signal S and enters
track section T. The wheels and axles of the
train shunt the supply of energy to the track
relay TR, and accordingly relay TR releases its
contact ¢ and this contact remains released so
long as the train shunt continues. When contact
¢ remaing in its released position, the supply of
energy o the winding of relay FSA is interrupted,
and after a short time interval the contacts of
this relay release. When contact @ of relay FSA
releases it opens the previously traced stick cir-
cuit for supplying energy to the winding of relay
FSA. When contact b of relay FSA opens, the
supply of energy to the winding of relay BSA is
interrupted and additionally the resistor snub R2
is disconnected from the winding of relay BSA.
Accordingly, the resistor R2 is no longer effective
to render BSA slow in releasing, and it drops its
contacts in a relatively short time after the open-
ing of contact b of relay FSA. When contact ¢
of relay FSA releases, it interrupts the circuit for
supplying energy to relay TPR, and when relay
TPR releases its contact a interrupts the supply
of energy to the green lamp G of sienal S and es-
tablishes a circuit for supplying energy to the red
lamp R of the signal. Accordingly, it will be seen
that at this time the signal § will display a red
aspect denoting an occupied block.

When relay BSA releases subsequent to the re-
lease of relay F'SA, its front contact a interrupts
the stick circuit for supplying energy to the wind-
ing of relay BSA, and its front contact b inter-
rupts the supply of energy to relay BSAM, but
at this time the back contact ¢ of relay FSA con-
tinues to maintain the supply of energy to relay
BSAM. Front contact ¢ of relay BSA addition-
ally interrupts the circuit for supplying energy
to relay TPR. Accordingly, during the time that

the track section T ig occupied by a train, the

track relay TR will remain deenergized and its
contact g will be released, and the relays FSA and
BSA will be deenergized and their contacts will
be released. However, at this time the contacts
of relay BSAM are maintained in their picked up

position due to the continued supply of energy to.

ing back contact ¢ of relay FSA.

When the train proceeds further, and eventy-
ally moves out of section T, energy is again sup-
plied from battery TB over the section rails |
end 2 to track relay TR, and the relay again fol-
lows code so that contact a of relay TR is re-
currently picked up and released. When contact
a of relay TR picks up for the first time, a pickup
circuit is established for supplying energy to the
winding of relay PSA, which circuit “includes
front contact a of relay TR and front contact a
of relay BSAM, so that relay FSA is supplied with
energy and its contacts pick up. When front
contact a of relay FSA picks up, it establishes the
previously traced stick circuit for subplying en-
ergy to the winding of the relay, which stick cir-
cuit includes front contact @ of relay TR, and
iront contact o of relay FSA. Subsequent oper-
ation of contact o of relay TR causes energy to
be supplied to relay FSA each time contact a of
relay TR is picked up, and, as previously ex-

the winding of the relay over the cirecuit includ-

plained, the resistor RI renders relay FSA suffi~

ciently slow in releasing so that its contacts re-

]
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main picked up during the intervals in which no

energy is supplied to the relay winding. Relay
TPR does not pick up when relay FSA picks up
because front contact ¢ of relay BSA still inter-
rupts the circuit for supplying energy to relay
TPR. The picking up of contact ¢ of relay FSA
interrupts the supply of energy to the winding of
relay BSAM, since front contact b of relay BSA
is open at this time. The interruption of energy
to the winding of relay BSAM will result in the
subsequent release of this relay, but the time in-
terval between the deenergization of the relay
winding and the release of the contact is rela-
tively long, as determined by the construction of
the relay, for example, by the use of heavy copper
ferrules on the cores of the magnetic structure.
After a time interval has expired, relay BSAM
will release its contacts. When front contact @
of relay BSAM releases, it opens the pick-up cir-
cult for relay FSA but since relay FSA has heen
previously picked up by the first operation of con-
tact @ of relay TR, it remains picked up and is
recurrently supplied with energy over the stick
circuit including front contact a of relay FSA.
When contact b of relay BSAM releases, it estab-
lishes a pick-up circuit for relay BSA, so that on
the first release of the track relay TR following
the release of BSAM, a circuit for Supplying en-
ergy to relay BSA is established. This cireuit
may be traced from terminal B, over back con-
tact a of relay TR, over front contact b of relay
FSA, over back contact b of relay BSAM, and
through the winding of relay BSA to terminal N.
Since front contact b of relay FSA is picked up
at this time the snubbing resistor R2 is connected
across the relay winding, and thus renders the
relay BSA slightly slow in releasing. When re-
lay BSA picks up its front contact a establishes
the previously traced stick circuit for the relay,
including front contact a of relay BSA, so that
the subsequent pick up of contact b of relay BSAM
will not result in deenergization of relay BSA.
The release of contact ¢ of relay BSAM further
interrupts the circuit for supplying energy to the

-~ winding of relay TPR, so that this relay continues

to remain deenergized. __ |

~T'he pick-up circuit for relay BSA having been
established, and the relay having picked up on
the following release of the track relay TR, a cir-
cuit will be established for again supplying ener-
gy to the winding of relay BSAM over front COn -
tact b of relay BSA. Relay BSAM, in addition to
being constructed in such manner that its con-
tacts are relatively slow in releasing, is also con-
structed and arranged so that its contacts gre
relatively slow in picking up after the application
of energy to the relay winding. Such cperation
may be obtained by proper proportioning of the
magnetic structure and by properly selecting the
energy levels required for operation of the relay.
Accordingly, there will ke a substantial time in-
terval between the time that front contact & of
relay BSA is closed, thus establishing a circuit
for supplying energy to the winding of relay
BSAM, and the time at which the contacts of
relay BSAM move to their picked up position.
When the contacts of relay BSAM pick up, front
contact ¢ establishes the circuit for supplying
energy to the winding of relay. TPR. since the
front contacts ¢ of relays FSA and BSA were pre-
viously picked up, and as a result energy is again
supblied to the winding of relay TPR and it picks
up its contact @ to establish the circuit for SUD-
plying energy to the. green lamp G of signal S

: and to interrupt the supply of energy to the red
lamp R. Thus the signal displays a green aspect;
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denoting an unoccupied block. The equipment is
Now restered to-its normal condltlcn as shown on
the drawings.

Frcm the foregoing, it will be seen that at any
time the track relay TR stops following code, soO
that 1ts contact a 1e1eases relay FSA will drop
out in a very short t1me and when front contact b
of relay FSA relea.ses the relay BSA will he de-
energized and since the resistor snub R2 for this
relay is disconnected by this action, relay BSA
will release very shortly. If the track relay TR
commences to follow code once more, it is neces-
sary that relay BSAM release its contacts and
subsequently pick up before relay TPR can again
be energized. Thus, it will be seen that the peri-
ods during which the shut may be lost without
clearing out the track circuit depends upon the
release time and subsequent pick up time of relay
BSAM which may be, for example, four seconds.
Thus, if track relay TR should be shunted so that
its contact releases momentarily and then again
starts following code, it will take a period oi ap-
proximately four seconds hefore relay TPR can
again pick up. Moreover, it will be seen that if
during the cycle of operation, the relay FSA
should drop momentarily after relay BSAM 1S
down, energy will be supplied to relay BSAM over
back contact ¢ of rela,y FSA, so that relay BESAM
will again pick up and the cycle must be started
anew in order to pick up relay BSA to con:plete
the cycle to close the circuit for supplying energy
to relay TPR.

To summarize, the arrangement shown in Fig. 1
and embodying my invention provides, in a code
detecting arrangement of the
FSA—BSA t{ype, an auxiliary relay which must
operate its contacts through a predetermined
cycle between the picking up of relay FSA and
the picking up.of relay BSA, and all three relays
must pick up and remain picked up in order to
energize the signal control relay TPR, to thereby
indicate a clear track circuit.

In Fig. 2 there is shown a modification of the
alrangement shown in Fig. 1, in which the relay
BSAM is normally deenerglzed and the cycle of
cpera,tlon includes the pick up and release of
relay BSAM hefore the circuit for supplying en-
ergy to relay TPR is completed. The circuit for
supplying energy to the relay BSAM includes =
front contact ¢ of relay I'SA and a back contact
¢ of relay BSA. Thus, relay BSAM will be ener-
gized only when the contacts of relay FSA are
picked up and the contacis of relay BSA are
released.

The apparatus is shown in its normal condition,
with the contact @ of relay TR being recurrently
operated by impulses of energy supplied to the
winding of the relay. At this time, energy is sup-
plied to the winding of relay FSA over a stick cir-
cuit which may be traced from ferminal B, over
front contact a of relay TR, over front contact a
of relay FSA, and through the winding of relay
FSA to terminal N. Relay BSA is supplied with
energy at this time by a stick circuit which may
be traced from terminal B, over back cchlact
a of relay TR, over front contact O of relay IFSA,
over front contact b of relay BSA, and through
the winding of relay BSA to terminal N.

The resistor Rl connected across the winding
of relay FSA renders this relay sufiiciently slow
in releasing that its contacts will remain in their
picked up position during the intervals between
the supply of energy to the relay winding. The
relay BSA is provided with a snub comprising the
resistor R2 and a condenser QI, which is con-
nected across the winding of relay BSA when re-

conventional -
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lay FSA and relay BSA are both picked up. The
condenser QI renders the relay much longer in
releasing than the resistor R2 alone. Addition-
ally, the relay BSA is constructed and arranged
in such manner that its contacts are relatively
slow in picking up when energy is supplied to
the winding of the relay, for purposes which will
be subsequently explained.

At this time, relay FSA and relay BSA are
picked up and as a result, the circuit for supply-
ing energy to the relay BSAM is open at back
contact .c of relay BSA. The relay TPR is sup-
plied with energy by a circuit which may be traced
from terminal B, over front contact ¢ of relay
FSA, over front contact ¢ of relay BSA, over back
contact ¢ of relay BSAM, and through the wind-
ing of relay TPR to terminal N. Thus, with the
apparatus in its normal condition as shown, the
relay TR is operating its contact a« recurrently
between its front and back positions, the relays
FSA and BSA are both energized, and relay
BSAM is released. With these conditions estab-
lished, energy is supphed to the winding of con-
trol relay TPR, and its contacts aie picked up to
establish a circuit such as those shown in Fig. 1
for governing the signal S.

When relay TR stops following code, as may be
caused by the entrance of a train into the track
circuit, contact a of relay TR will release and
remain released. Accordingly, the supply of en-
ergy to relay FSA over front contact a of the
relay is interrupted, and after a short time inter-
val, the contacts of relay FSA will release. When
contact ¢ of relay F'SA releases, it interrupts the
supply of energy to the winding of relay TPR,
and this relay releases to thereby interrupt the
circuits governed thereby. When contact b of
relay FSA releases, it interrupts the supply of
energy to the winding of relay BSA and addition-
ally disconnects the relay snubbing circuit, so
that relay BSA releases relatively quickly. Since
the stick circuit for supplying energy to the wind-
ing of relay FSA becomes opened when front con-
tact a of relay FSA opened, relay FSA cannot
again pick up, except by the closing of a pick-up
circuit including back contact a of relay BSA and
back contact a of relay BSAM.

When relay BSA releases, its back contact a
closes in the pick-up circuit for relay FSA, but
since contact a of relay TR is released at this
fime, no energy is supplied to the winding of relay
FSA. When front contact b of relay BSA is open.,
the stick circuit for relay BSA is interrupted, and
relay BSA can thereafter pick up only if front
contact b of relay BSAM is closed. When con-
tact c of relay BSA releases, it further interrupts
the circuit for supplying energy to relay TPR.
Although contact ¢ of relay BSA is released, the
circuit for supplying energy to relay TPR is inter-
rupted by contact ¢ of relay FSA, so that relay
BSAM remains released

From the foregoing, it will be seen that when
the relay TR stops following code, the relays F'SA
and BSA are deenergized and release compara-
tively quickly to thereby deenergize the relay
TPR. During the time that the track relay TR
remains released, relays FSA, BSA, BSAM and
TPR all remain released.

When impulses of energy are again supplied to
relay TR, and its contact a recurrently picks up
and releases, a pick up circuit is established for
supplying energy to relay FSA which may bhe
traced from terminal B, over front contact a of
relay TR, over back contact a of relay BSA, over

‘back contact @ of relay BSAM, and through the
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winding of relay FSA to terminal N. Accord-
ingly, relay FSA will pick up, and its front con-
tact ¢ will establish the previously traced stick
circuit for supplying energy to the relay FSA each
time that contact ¢ of relay TR plcks up. When
contact ¢ of relay FSA picks up, a circuit is estab-
lished for supplying energy to the winding of
relay BSAM. This circuit may be traced from
terminal B, over front contact ¢ of relay FSA,
over back contact ¢ of relay BSA, and through

the winding of relay BSAM to terminal N. Relay

BSAM is constructed and arranged so that its
contacts are slow in picking up after the appli-
cation of energy to the relay winding, so that

after a time interval the contacts of relay BSAM

pick up. When contact b of relay BSAM plcks
up, a pick-up circuit is established for supplymg
energy to the winding of relay BSA each time

that contact ¢ of relay TR is released. 'This cir-
cuit may be traced from terminal B, over back

contact a of relay TR, over front contact b of
relay FSA, which is already picked up, over front

contact b of relay BSAM, and through the wind-

ing of relay BSA to terminal N. As previously
pointed out, the relay BSA is slow in picking up,
so that the previously traced circuit for supplying
energy to the winding of relay BSAM is main-

tained sufficiently long to insure the full energi-

zation of relay BSAM, and thus secure the maxi-
mum slow release time of relay BSAM. When
relay BSA picks up, its front contact b establishes
the previously traced stick circuit for supplying
energy to the relay winding, and in addition, the
circuit for the resistor-condenser snub of relay
BSA is now completed over front contact b of
relay F'SA and front contact b of relay BSA, so

that relay BSA will remain picked up during the

intervals between the supply of energy to its
winding., When relay BSA picks up, its front
contact ¢ interrupts the supply of energy to the
winding of relay BSAM. At this time, relay
BSAM is picked up and its back contact ¢ inter-
rupts the circuit for supplying energy to relay
TPR, so that even though front contacts ¢ of

relays I"'SA and BSA are picked up, no energy is
supplied to the winding of relay TPR. The relay

BSAM is slow in releasing its contacts, so that
after a predetermined time interval the contacts
of relay BSAM will release, and when contact ¢
of relay BSAM releases the circuit including back
contact ¢ of relay BSAM and front contacts ¢ of
relays FSA and BSA for supplying energy to the
winding of relay TPR is again established.
Energy is now supplied to the winding of reley

TPR and it picks up, to thereby establish the cir-
cuits controlled over its contacts, such as those_

shown for signhal S of Fig. 1.
From the foregoing, it will be seen that when

the relay TR starts to follow code after havmg.

been at rest, it is necessary that the relay BSAM

pick up and again release before relay TPR can.

be energized. By suitable selection of the relays

and proper proportioning of the parts, it is pos--

sible to provide a circuit which is immune to a
loss of shunt varying in time from apprommetely
3 to 8 seconds, for example, depending on battery
voltage and other extraneous factors.

During the pick up cycle, if the conta,ct a ef l

relay TR should remain released momentarily for
a sufficient time to cause relay FSA to open its

contacts, the stick circuit for relay F'SA governed
by front contact a of that relay is interrupted,
and relay FSA cannot again pick up until contact .

¢ of relays BSA and BSAM are beth released and
contact a of relay TR is picked up. Accordingly,
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it will be seen that at any time thet the relay
FSA ‘becomes released durmg the pick up cycle
of the releys. the entire cycles must start over
again before all of the relays can plck up to clear
the signal. ‘Thus, in any event, a certain time
period must elapse between the initiation of the
code fellewmg operation of relay TR and the
plckmg up of the control reley TPR.

'As evident from the foregoing deecrlptlon the
modification of my invention shown in Fig. 2
provides, in a code detecting arrangement of the
conventional FSA-BSA type, an auxiliary reley
which must operate its contacts through a pre-
determined cycle in order to energize the control
relay, and addltionally, the FSA and BSA relays
must be energized and remain energized to keep
the control relay energized. It will be epperent

to those skilled in the art that the relay BSA

may be of the ordinary acting type, rather than
the slow pick-up type, but the slow plck-up type
is preferable, since it increases the length of the
operating cycle necessary to pick-up relay TPR,
and also it insures that relay BSAM will be ener-
gized sufficiently long to insure obtaining the
maximum release time of relay BSAM.

Although I have herein shown and descrlbed
only two forms of code detectlng apparatus em-
bodying my invention, it is to be understood that
various changes and modifications may be made
therein within the scope of the appended claims
without depertmg Irom the spirit and scope of
my invention.

Having thus descrlbed my invention, wha.t I

claam is:

1. In combmetmn a code follomng contect re-
currently operated at times between a first posi-
tion and a second position, a first slow release
relay, a first circuit for supplying energy to a
winding of said first slow release relay when seld
code following contact is in its first position, a
second slow release relay, a second circuit for
supplying energy to a winding of said second slow
release relay when said code following contact
is in its second pos1t1on and said first slow release.
relay is picked up, an auxﬂmry relay having slow
operating characteristics, a third circuit for sup-
plying energy to said auxiliary relay when said
first slow release relay is released or said second
slow release relay is picked up, said auxiliary

relay having contaets 1nterposed In said first and

second circuits, and a circuit governed by con-
tacts of said first and said second slow release
relays and said auxﬂmry relay in series., . |
2. In combination, a code follewmg contact
recurrently operated at times between g first
position and a second position, a first slow re-
lease relay, a first circuit for supplying energy
to a winding of said first slow release relay when
said code following contact is in its first position,
a second. slow release relay, s, second cireuit for
supplymg energy to a winding of said second slow
release relay when said code following contact is
in its second pemtmn and said first slow release
relay is picked up, an aumhery relay having slow
operating characteristics, a third circuit for sup~
plying energy to said auxiliary relay when said
first relay is picked up and said second relay is
released, said auxiliary relay having contacts in-
terposed in said first and second circuits, and a

‘circuit governed by contacts of said first and

second slow release relays and said auxiliary relay
in series. -

3. In combmatmn a cede followmg centact"
recurrently Opereted at times between g first
.position and a second position, a first slow release
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re]ay, & second slow release relay, and an auxili-
ary slow pick- un-slow-release relay, a p1ck-up
cirt‘:uit for said first, slow release relay including
sald codé fol.lowing contacét closed in its first posi-
tion and a front contact of said alxiliary relay,
a stick circuit for said first §low release relay
including said tode followmg contact closed In
its first position and a front contact ‘of said first
slow release rela ;.8 pick-up cn'cuit for sald. sec-
ond slow release relay includlng said codé folIow-
ing contact closed in its second position, a front
contact of sald ﬂrst SIow rerease relay, and =
back contact of said aukiliary relay; a stick ¢cir=
cuft for said second slow release yelay including

said code following contatt clésed In its 's‘econd
position; a front contact of safd first slow. release
relay and a fro_nt conta‘ct of sald second slow re-
lease relay; a circuit for supplying energy to a
winding of said auxillary relay including a Back
contact of said first SIOW release relay and a
front contact of said second Slow release relay,

and & circuit governed by front contacts of said

I'\Lq.-

------

positlon and a second position ‘8 first slow release
relay, a second slow Telease relay, "and an’ aux-
iliaty slow pick-up-slow-release relay, a pick up
circuit for said first slow release rela'sr including
said ‘code following contact closed in its first
position, a back contact of ‘said” second slow ré-
lease relay and a back contact of safd- auxiliary
relay; a stick circuit for ‘sald ‘first ‘slow release
relay including said code followmg contact closed
in its first position and a front conts;ct of said
first §low release relay, a pick up circuit for said
second slow release relay including s4id code fol-
lowing contact closed ‘in its second position, a
front contact of said first slow’ release relay, and
a front contact of said’ auxiliary reiay, a stick
circuit for said second slow release relay includ-
ing 'said code followmg contact’ closed in-1ts ‘sec-
ond position, a front contact of Said- first slow
release relay, and a i’ront contact of said Second
slow release relay; a circuit for: supplying Energy
to a winding of said auxiliary relay itcluding” a
front contact of said first ‘slow release relay and
a back contact of said’ second slow release relay,
and a circuit’ governed by 8 front contact of said
first’ and sald sécond slow release relays and a
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back contact of ‘sald’ auxillary relay connected |

in Sertes.

5. In conibination a c0de following contact
recurrently operated at times between a ﬂi‘st
posntion and g second position a‘flrst SIOW relea‘se
relay, a second "slow release relay, ‘and an” aux-
iHary slow piek-ip- slow-release relay, a pick Up
circuit for said first slow release TElay -iricluding
said code following contact closed in fts first’posi-

tion and a front contact of said auxiliary relay,

.....

including said code following contact“clo.s.éd ‘in
its ﬁrst posit1on and’ a front contact of sa1d ﬁrst

slow release relay: a pick up c1rcuit for said sec- -

ond slow release relay includmg sa1d code follow-
ing contact closéd in its sécond position a front
contact of said first sigw release relay, and a back
contact of sa1d auxihary relay, a stick circuit for
.sa.ld second slow release relay including said code
4 ollowing contact closed in its second position,
a front contact of said first slow release relay
and a front contact of said second slow release
relayJ a ‘circuit for supplying energy to a wmdmg
of sald auxiliary relay ‘including a back contact

53

60

65. recurrently operated at times between a first

70 .
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of said first slow release relay and a front con-
tact of said second slow release relay; a control

relay, and a circyit for governing said control
relay including a front contact of said first and

& oa' " -

relay connected in series.

6. In combination, a code following contact
recfirrently operated at times between a first
position and a second position a first slow release
relay, _and a second slow release relay, and an
auxiliary slow pick—up-slow-release relay; &
pick up circuit for said first slow release relay
1nc1uding said code following contact closed in
its ﬁrst pos1tion a back contact of said second
slow release relay and & back contact of said

tact closed in its ﬁrst postion and a front contact
of said ﬁrst slow release relay, . pick up circult
code followmg contact closed in its second posi-
tion a, front contact of said first -slow -release
relay, and a front contact of said auxiliary relay;
a stick circuit for said second slow -release -relay
1nclud1ng 'said code following contact closed in
its second posmon a front ‘contact of said first
slow release relay, and a front contact of said
second slow release relay, g circuit for- supplying
energy to a wmdmg of said auxiliary relay in-
cluding a front ¢ontact of said first slow release
relay and a back ¢ontact of said second slow
reléase Télay, a control rélay, and a circuit for
governing said ¢ontrol relay ineluding a front
contact of said first and said second -slow release
relays and a back contact of said auxiliary relay
conneCted in series.

7. In combmatlon a code following contdct
recurrently operated at times between a “first
and a second pos1tion a first relay having con-
tacts whlch ‘are slow in releasing, a second relay
having contacts which are slow in picking up
and slow in releasing, and an auxﬂiary relay hav-
ing- contacts ‘whieh “are slow in picking up and
slow in releasing, a piCk-—uD circuit for said first
relay including said code following contact closed
in its first position; a back contact of sald second
relay-and a back contact of said auxiliary relay;
a ‘stick circuit for said first relay incliding said
code followmg contact closéd in its first position
and-a front contact of said first relay; a.pick up
circuit for said second relay including said code
following ‘contact closed in its second position,
g, -front contact of zald first relay, ‘and a front
contact- of said’ au:nliary relay; a stick circuit for
said second: relay including said code following

-contact closed in-its‘second position, a front con-

tact of sdid first relay, and'a front contact of said
second relay; a circuit for supplying energy to a
wihdihg of said-auxillary relay including a front
contact of said Hirst relay and a back contact of

‘sald’ second relay, -and a circult governed by a

front contact of said first and second relays and
a'back contact of said auxiliary relay connected
in serics

3 In combination a code following contact

and a second pomtion a first relay havmg con-

1111111

and slow in releasing and an auxihary relay hav-
ing contacts which are slow in- picking up and
slow in releasmg, a piek-up circuit for said first
relay includmg said code following contact ¢losed
in its Airst pos1tion 8 back contact of said second

._rclay and a back contact-of said auxiliary Telay;
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a, stick circuit for said first relay including said
code following .contact closed in its first position
and a front contact of said first relay; a pick up
circuit for said second relay including said code
following contact closed in its second position,
a front contact of said first relay, and a front
contact of said auxiliary relay; a stick circuit for
said second relay including said code following
contact closed in its second position, a front con-
tact of said first relay, and a front contact of said
second relay: a circuit for supplying energy to a
winding of said auxiliary relay including a front
contact of said first relay and a back contact of
said second relay, a control relay, and a circuilt
for governing said control relay including a front
contact of said first and said second relay and
said auxiliary relay connected in series.

9. In combination, a code following contact re-
currently operated at times between a first posi-
tion and a second position, a first relay having
contacts which are slow in releasing, a second re-
lay having contacts which are slow in releasing
and slow in picking up, and an auxiliary relay
having contacts which are slow in releasing and
slow in picking up: a pick up circuit for said first
relay including said code following contact closed
in its first position, a back contact of said second
relay and a back contact of said auxiliary relay; a
stick circuit for said first relay including said
code following contact closed in its first position
and a front contact of said first relay; a pick up
circuit for said second relay including said code
following contact closed in its second position, a
front contact of said first relay, and a front con-
tact of said auxiliary relay; a stick ecircuit for
said second relay including said code following
contact closed in its second position, a front con-
tact of said first relay and a front contact of
Said second relay; a circuit for supplyving energy
to a winding of said auxiliary relay including a
front contact of said first relay and a back con-
tact of said second relay, a control relay, and a
circuit for governing said control relay including
a front contact of said first and said second re-
lays and a back contact of said auxiliary relay
connected in series. |

10. In combination, a code following contact re-
currently operated at times between ga first posi-~
tion and a second position, a first relay having

contacts which are slow in releasing, a second re- .

lay having contacts which are slow in picking up,
and an auxiliary relay having contacts which are
slow in releasing and slow in picking up:; a pick
up circuit for said first relay including said code
following contact closed in its first position, a
back contact of said second relay and a back con-
tact of said auxiliary relay: g stick circuit for
sald first relay including said code following con-
tact closed in its first position and a front con-
tact of said first relay; a pick up circuit for said
second relay including said code following con-
tact closed in its second position, g front contact
of said first relay, and a front contact of said
auxiliary relay; a stick circuit for said second re-
lay including said code following contact closed
in its second position, a front contact of said first
relay and a front contact of said second relay:
means for rendering said second relay slow in
releasing when and only when said first relay is
picked up; a circuit for supplying energy to a
winding of said auxiliary relay including a front
contact of said first relay and a3 back contact of
sald second relay, a control relay, and a circuit

2,654,081

ot

10

15

20

20

::.0
vt

0
ot

40

CA
) |

60

70

14

for governing said control relay including a front
contact of said first and said second relays and
a back contact of said auxiliary relay connected
in series,

11. In combination, a code following contact
recurrently operated at times between a first posi-
tion and a second position, a first relay having
contacts which are slow in releasing, a second
relay having contacts which are slow in picking
up, and an auxiliary relay having contacts which
are slow In releasing and slow in picking up: a
pick up circuit for said first relay including said
code following contact closed in its first position,
a back contact of said auxiliary relay; a stick
circuit for said first relay including said code
following contact closed in its first position and
a front contact of said first relay; a pick up cir-
cuit for said second relay including said code fol-
lowing contact closed in its second position, a front
contact of said first relay, and a front contact of
said auxiliary relay; a stick circuit for said sec-
ond relay including said code following contact
closed in its second position, a front contact of
sald first relay and a front contact of said second
relay, means for rendering said second relay slow
in releasing when and only when said first relay is
picked up comprising a condenser and a circuit
including a front contact of said first relay for
connecting said condenser across a winding of
sald second relay; a circuit for supplying energy
to a winding of said auxiliary relay including a
front contact of said first relay and a back con-
tact of said second relay, a control relay, and a,
circuit for governing said control relay including
a front contact of said first and said second re-
lays and a back contact of said auxiliary relay
connected in series. | |

12. In combination, a code following contact
recurrently operated at times between a first
position and a second position, g first slow re-
lease relay, a second relay which is slow in re-
leasing ifs contacts, an auxiliary slow pick-up
slow-release relay, said auxiliary relay having
contacts which are operable between a first and
a second position; a pick-up circuit for said first
relay including said code following contact closed
In its first position and a contact of said auxiliary
relay closed in its said first position: a stick cir-
cult for said first relay including said code fol-
lowing contact closed in its first position and a
front contact of said first relay; a pick-up cir-
cuit for said second relay including said code
following contact closed in its second position, a
front contact of said first relay, and a contact of
sald auxiliary relay closed in its said second posi-
tion; a stick circuit for said second relay inelud-
Ing said code following contact closed in its sec-
ond position, a front contact of said first relay,
and a front contact of said second relay: a cir-
cuit including contacts of said first and said
second relays for governing said auxiliary relay:
and a circuit governed by front contacts of said
first and said second relays and a contact of said
auxiliary relay, connected in series.
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