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My invention relates to recording mechanism
and is particularly well adapted for, but not
limited to, mechanism for recording the progress
of trains operating along a stretch of railway and

5 for recording the operation of signals.

One feature of apparatus embodying my inven-
tion is the provision of means to record the
change in condition of traffic controlled appa-
ratus on a normally stationary recording mech-

16 anism. This feature of my invention, when uti-
lized in connection with mechanism of the re-
cording tape type, necessitates the tape being
moved only after a change in the condition of the
traffic controlled apparatus has been recorded.

15 I shall describe one form of apparatus embody-
ing my invention, and shall then point out the
novel features thereof in claims.

In the accompanying drawing, Fig. 1 is a dia-
grammatic view of a preferred form of apparatus

90 embodying my invention. -Fig. 2 is a diagram-
matic view of a form of recording means that
may be used with my invention. Fig. 3 is a view
illustrating a portion of tape with the record
made thereon by the apparatus shown in Figs.

25 1-and 2.

Referring to Fig. 1, the reference characters
X and Y designate two railway tracks which in-
tersect each other at Z. The track rails | and la

~.of track X, and similarly the track rails { and

30 la of track Y, are divided by the usual insulated
track joints 2 into track sections designated by
the reference characters T with. suitably dis-
tinguishing suffixes. Track X is provided with
the track sections T1, T2 and T3, while track Y

35 is provided with track sections T4, TS and T6.
Track sections T2 and T5 I shall term detector
sections; these sections contain the intersection
7. Track sections T1, T3, T4 and T6 I shall term
approach sections.

40 Each track section is provided with a track cir-
cuit comprising in - each -instance a suitable
source of current, such as track. battery 3, con-
nected across the rails at one end of the section
and a track relay, designated by the reference

45 character R with a suffix the same as that used
in the reference character of the associated sec-
tion, connected across the rails at the other end
of the section. .

The reference characters S with suitably dis-

50 tinguishing suffixes designate traffic controlling
devices, shown here as signals, for governing
traffic moving over the railway tracks.” Signals
Si and S2 govern traffic moving along tracks X,
and signals S3 and 84 govern traffic moving along

55 track Y. Each signal 8 'is operatively connected

(CL. 246—107)

with a contact. Signal SI controls contact 5,
and similarly signals 82, S3 and S4 control con-
tacts 6, 4 and 7, respectively, in such a manner
that the contact is closed only when the asso-
ciated signal is in a stop position, as shown in
Fig. 1.

Associated with each signal S is a signal indi-
cation relay; designated by the reference charac-
ter H with a suffix the same as that used in the
reference character for the "associated signal.
Each signal indication relay is energized by vir-
tue of a simple circuit including the contact op-
eratively connected with its associated signal, as
can readily be understood by an inspection of
Fig. 1.

The reference character P designates a nor-
mally deenergized slow acting relay, that is, a
relay provided with slow release and slow pick-up
characteristics. - Relay P is energized by virtue of
a simple circuit including a back contact 9 of a
normally energized stick relay Q. A-pick-up cir-
cuit for the stick relay Q passes from terminal B
of a suitable source of current, such as a battery
not shown, through front contact {0 of relay P
and winding of relay Q to terminal C' of the
source of current. A stick circuit for relay Q
serially includes a dependent front or back con-
tact of each of the track relays and signal indi-
cation relays, as can be seen by inspection of Fig.
1; and the stick relay Q is provided with quick
releasing characteristics so that it will release
during the period that a movable contact mem-
ber of a track relay or a signal indication relay is
moving between its front and back contacts.

The mechanism employed to record the move-
ment of trains and the operation of signals, as
shown here, consists of a fape (i which may be
of paper or other suitable material, and which
passes over drums (2, 12, This tape is unwound
from g roll 14 on to a drum 15 by means of a suit-
able mechanism operating the latter drum. As
shown here, this operating mechanism comprises
a ratchet wheel 16 rigidly fixed to drum 15, and g
propelling pawl 1T which engages the teeth of the
ratchet wheel. Pawl 17 is operatively associated
with lever {8, which is pivoted at 19 and is of
suitable magnetic material so as to be magnet-
ically attracted when a magnet 20 becomes ener-
gized, so.that when lever I8 moves toward mag-
net 20 the propelling pawl IT engages the teeth
of ratchet wheel 16 and propels drum i5 through
a predetermined arc.

In order to secure a record of the progress of
trains through the track section and of the oper-
ation of signals, each track section and signal is
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provided with recording means designated by the
reference character E with a suffix corresponding
to the reference character and suffix of the asso-
ciated section or signal. These recording means
may be of the usual and well-known type, and
one form that they may take is illustrated in
Fig. 2.

Referring to Fig. 2, the reference character 22
designates an armature of suitable magnetic ma-
terial, pivoted at 23 and biased by a spring 24
away from a magnet 25. A punch 28 is opera-
tively associated with armature 22 and so ar-
ranged as to perforate tape |l when armature
22 is magnetically attracted to magnet 25. A
base plate 27T is also provided to prevent the
punch from tearing the tape. It is to be under-
stood that this form of recording means is given
as an illustration, and that my invention is not
restricted to this one form.

Referring once more to Fig. 1, the reference
character M desighates a time controlled print-
ing device which, when energized, stamps the
date and time on tape (i. The device M is
preferably so located that the stamping cof the
tape will be in line with the punch marks made
by the recording means E. Device M may be
of the many and well-known types, and, as the
form of this device is in no way connected with
my present invention, a detailed discription of
the operation of device M is not thought neces-
sary.

The apparatus is in ifs normal condition, as
shown in the drawing, when no train is operating
upon the approach or detector sections. In this
condition of the apparatus, the traffic controlled
apparatus, that is, the track relays and the signal
indication relays, are energized. Also, stick relay
Q is-energized by virtue of its stick circuit which
serially includes front contacts 28, 30, 32, 34, 36,
38, 40, 42, 44 and 46 of relays R4, R{, HS, HI, H2,
H4, R5, R2, R6 and R3, respectively. Relay
P, recording device M, recording means E, and the
operating mechianism for drum 15 are all in their
deenergized condition.

To illustrate the operation of apparatus em-
bodying my invention, I shall assume that a
train moving from left to right on track X enters
tzack section Ti. As a -shunt path around the
winding of relay Rl is provided by the wheels
and axles of the train, relay Rl becomes released,
and front contact 30 of relay Rl opens to open
the stick circuit for relay Q. Because of its
quick release characteristics, relay Q becomes re-
leased prior to back contacts 31 and 49 of relay
R! closing, so that front contacts 58 and 59 of
relay Q open, and back contact § of relay @
closes. The closing of back contact 9 of relay Q,
in addition to completing the simple energizing
circuit for relay P mentioned previously, also
completes a simple circuit for recording device M.
Device M becomes energized and stamps the date
and time upon tape I1. When hack contacts 31
and 49 of relay Rt close, a circuit for magnet 25
of recording means ET1 is completed, the circuit
passing from terminal B through back contact 9
of relay Q, back contact 49 of relay Ri and wind-
ing of magnet 25 of recording means BT to ter-
minal C. Magnet 25 of recording means ETI be-
comes energized, and punch 26 of recording means
ETI1 perforates tape {d.

When, 4t the end of its slow pick-up pericd,
relay P picks up and closes front contacts 48 and
60, the closing of front contact 10 completes the
simple pick-up circuit forrelay Q. Relay Q be-
comes energized-and opens back contact § to open

2,153,875

the circuits previously mentioned for relay P,
recording device M and recording means ET{.
As magnet 25 of recording means ET! is no longer
energized, punch 26 of recording means ETI_is
drawn away from tape !l as explained previously.
And when front contacts 58 and 59 of relay Q
close, front contact 53 completes a circuit for
magnet 20 of the operating mechanism for drum
{5. This circuit passes from terminal B through
front contact 59 of relay Q, front confact 6 of
relay P, and winding of magnet 26 of the oper-
ating mechanism for drum {5 to terminal C.
The magnet 20 becomes energized to magnetically
attract lever 18, and to move the drum 5
through a predstermined are, as was explained
previously. Tape {i is wound upon drum I5
when this movement of the drum occurs, and the
tape is moved sufficiently so that a legible and
distinguishing reccrd may be made on tape it
by the recording means of a subsequent change in
the traffic controlled apparatus. The ciosing of
front contact 58 of relay @ connects relay Q in
a stick circuit which now serially includes front
contacts 28, 32, 34, 36, 38, 40, 42, 44 and 46 of
relays R4, HE, HI, H2, H4 RS, RZ, R5 and R3,
respectively, -and back contact 3! of relay RI.
This stick circuit holds relay Q energized when re-
lay P, at the end of its siow release period, releases
to open front contact {8, which opens the pick-up
circuit for relay Q, and front contact 68, which
opens the energizing circuit for magnet 20 of the
operating mechanism for drum 15.

It should be noted that the slow pick-up char-
acteristics of relay P permit device M and record-
ing means ETI to become energized and record
the respective indications on tape {1, and that the
slow releasing characteristics of relay P permit
the operating mechanism of drum {5 to become
energized and move tape ¥1 a predetermined dis-
tance. Thus, it can be seen that the dating de-
vice M, recording means ET| and operating mech-
anism for drum 15 are energized but momentarily.

Although for the sake of clearness I have not
shown the control circuit for the signals, the sig-
nals will usually be controlled so as to occupy
normally a “stop” -position, and to change to
“proceed” when the track relay for the associated
approach section is released, provided, of course,
that track conditions in the vicinity of the inter-
section -are such as to make a proceed indication
safe for a train accepting that indication. There-
fore, when the train enters section T! and relay
Rl becomes deenergized, signal S{, which is con-
trolled by its approach section T¥, will change
to “proceed” and open contact 5 so that indication
relay -HI will become released. When relay Hi
releases, the apparatus operates in a manner
similar to the operation just described for relay

R releasing. That is to say, front contact 34 of.

relay Hi opens the stick circuit previously traced
for stick relay Q, front contacts 58 and 59 .of
relay Q open, and back contact 9 of relay @ closes
to complete the circuit for relay P and recording
device M. The recording device M becomes en-
ergized and stamps the-date and time upon the
tape. When back contacts 35 and 51 of relay
HI close, a circuit is completed for magnet 25
of recording means ES!, and punch 2% of record-
ing means ES| perforates the tape. It is to be
noted that punch 26 of recording means ETI
also perforates tape {1, since magnet 25 of record-
ing means ETI becomes energized over its pre-
viously traced circuit including back contact 49 of
relay Ri, when magnet 25 of recording means ES|
becomes energized by virtue of a circuit passing

10

15

20

25

30

40

50

680

65

70

75



10

2,158,875

from terminal B through back contact § of relay
Q, back contact 5! of relay Hi and winding of
magnet 25 of recording means ES{ to terminal C.
When relay P picks up, and relay Q@ is picked up
by virtue of its pick-up circuit, the energizing
circuits for relay P, recording device M, and re-
cording means ES| and ET1{ are opened. Also, the
energizing circuit for the operating mechanism
of drum 15 is completed, and the tape is moved to
permit a subsequent record to be made.  Then,
when relay P releases, relay Q is held energized
over its stick circuit which now serially includes

- front contacts 28, 32, 36, 38, 40, 42, 44 and 46
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of relays R4, H3, H2, H4, RS, R2, R and RS,
respectively, -and . back contacts 3! and 35 of
relays Ri and Si, respectively.

The tape at this time indicates that section T1
is occupied, that signal SI is indicating proceed
and the date and time at which the signal Sl
changed to proceed.

When the train enters section T2 and relay
R2 bhecomes released, the apparatus operates in

a manner similar to the operation when relays .

Rt and HI released. The stick circuit for relay
Q is opened when front contact 42. of relay R2
opens; relay Q releases and back contact 9 of
relay Q closes to complete the energizing circuits
for relay P and recording device M. As back
contacts 43 and 55 of relay R2 close, the ener-
gizing circuits for magnet 25 of recording mesans
ETI, ET2 and ESI are completed and punches
26 of recording means ETI, ET2 and ESI per-
forate the tape 11, When relays P and Q pick
up, magnet 20 of the operating mechanism for
tape §5 is also energized, and tape Il is moved
forward its predetermined distance. Relay P re-
leases, and relay Q is held energized by virtue
of its stick circuit which serially includes front
contacts 28, 32, 36, 38, 40, 44 and 46 of relays
R4, H3, H2, H4, RS, R6 and R3, respectively, and
back contacts 31, 35 and 43 of relays Ri, Hi
and R2, respectively.

The tape at this time indicates that sections
T1 and T2 are occupied, that signal SI is in-
dicating proceed, and the time and date at which
track section T2 became occupied.

The control circuits for signals S usually pro-
vide that a signal, which has been indicating
proceed to its associated approach section, change
to stop when the detector section is entered by
the train. Therefore, when the train enters
track section T2 and relay R2 becomes deener-
gized, signal SI changes to stop and closes con-
tact 5 so that indication relay HI becomes picked
up. When relay HIi picks up and opens back
contacts 35 and 41, the stick circuit for relay
Q@ is opened, relay @ bhecomes released, front
contacts 58 and 59 open, and bhack contact 9
closes to complete the energizing circuits for relay
P and recording device M. Recording device M
becomes energized and stamps the date and time
upon tape 1. Magnets 25 of recording means
ETt and ET2 are also energized by virtue of cir-
cuits previously traced and including back con-
tact 49 of relay Rl and back contact 55 of relay
R2, respectively. When relay P picks up, and
relay Qis picked up over its pick-up circuit, the
energizing circuit for magnet 20 of the operating
mechanism for drum 5 is completed, and the
drum is moved so as to move tape il its prede-
termined distance. ‘Then, when relay P releases,
and since front contact 34 of relay HI is now
closed, relay Q is held energized by virtue of its
stick circuit which now includes front contfacts
28, 32, 34, 36, 38, 40, 44 and 46 of relays R4, H3,

3

Hi, H2, H4, RbH, R6 and R3, respectively, and
back contacts 31 and 43 of relays RI and R2,
respectively. '

The tape now indicates that track sections Ti
and T2 are occupied, and that signal S! has re-
turned to its normal, or “stop”, position.

When the train vacates track section T, re-
lay RI becomes reenergized and picks up to open
back contacts 31 and 48. The stick circuit for
relay Q is opened when back contact 31 of relay
RI opens; relay Q releases and opens front con-
tacts 58 and 59 and closes back contact 8. The
energizing circuits for relay P, recording device
M and recording means ET2 are now completed;
tape 11 is stamped with the date and time and
perforated by punch 26 of recording means ET2.
When relay P picks up and completes the pick-
up circuit for relay Q, relay Q picks up, open-
ing back contact 9 and closing front contacts
58 and 59.. Magnet 20 of the operating mecha-
nism for drum (5 now becomes energized, the
tape is moved its predetermined distance, and
when relay P releases, relay Q is held energized
by virtue of its stick circuit which now includes
front contacts 28, 30, 32, 34, 36, 38, 40, 44 and 46
of relays R4, Ri, H3, HI, H2, H4, RS, R6 and R3,
respectively, and back contact 43 of relay R2.

The tape now indicates that track section T2
is occupied; that the remainder of the sections
are unoccupied; and that all the signals are in
their normal, or stop, position.

When the train enters {rack section T3, and
relay R3 becomes deenergized, recording device
M, recording means ET2 and ET3 and the op-
erating mechanism for drum 15 become ener-
gized; tape ! is stamped with the time and the
date, perforated by punches 26 of recording
means ET2 and ET3, and moved its predeter-
mined distance by the operating mechanism for
drum 15. The tape now indicates that sections
T2 and T3 are occupied. Relay Q is now held
energized by virtue of its stick circuit in which
back contact 47T of relay R3 replaces front con-
tact 46 of relay R3 in the stick circuit last traced
for relay Q.

. When the train vacates section T2 and relay
R2 picks up, recording means M, recording means
ET3 and the operating mechanism for drum 1%
are energized; and the tape Il is stamped with
the time and date, perforated by punch 26 of re-
cording means ET3, and moved its predetermined
distance by the operating mechanism for drum
{5. Relay Q is now held energized by virtue
of its stick circuit which includes back contact
41 of relay R3 and the front contact of each track
relay and signal indication relay except the track
relay R3. The tape now indicates all sections
but section T3 are unoccupied. ‘Then, when the
train vacates track section T3 and relay R3 be-
comes energized, the recording device M and the
operating mechanism for drum 5 become en-
ergized; and tape {1 is stamped with the date
and time and moved forward its predetermined
distance. Relay Q is held energized by virtue of
its stick circuit serially including the front con-
tacts of the track relays and signal indication
relays. The tape now indicates that all track
sections are unoccupied and that all apparatus
has returned to its normal condition.

Although I have herein described bub a few
of the operations of the apparatus embodying
my invention, it will be readily apparent as to
how the apparatus will function for any possible
train movement,

Referring now to Fig. 3, the part of tape (!
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sectlon T became occupled by a train, amd four
seconds after 1 P M. signat Sl was caiised fo in-
dicate proceed. The tape fulther records that
the train enteled track séctmn T2 one mmute
and twenty seconds after 1 P. M. that one min-
ute and twenty- four setonds after 1P M s1gna1
Si changed to its “stop” pos1t10n and_ that at
1:01:40 the train vacated séctior TF. Futther-
more, the timeé thie traln entered track séétion
T3 is estdblished af 1:02:40, the {rafh Yacated
section ‘T2 ab 1:03: ‘00, and vacated track seétion

T3 at 1:04:20. The tape therefore diseloses a

i

complete récord of the progress of the train
through the track sectlons T, T2 and T3 and
of the operation of signal si. And as the time
is stamped opposité each perforatmn of the tape,
the speed of the train approaching the intersec-
tion may be eéa s1ly calculated if deésired.

In the évent of a collision gt intérsection Z
the respons1b111ty for $uch’ collision may read-
ily be determined since the timé of arrival of the
trains in their réspective apploach and detector

i sections is noted a8 well as the pos1t10ns of the

signals governmg trafic along these tracks.

One advantage of apparatus embaodying my
invention is the prowswn of means to utilize a
normally stationary tapé to récord the progress
of trains and operatmn of signals, and to moye
this tape only after each change in the traﬁ'ic
controlled apparatus has beéen récorded. Thls
permits legible and dlstmguxshmg records to0 be
made of ¢ach successwe operat1on of the traffic
controlled apparatus with minimum usé of the
recording tape.

Although T have Hérein shown and deéscribed
only one form of apparatus embodylng my in-
vention, it is understood that various changes
and modlﬁcatlons may be made therein within
the scope of thé appended clalms w1thout de-
paltlng from thé $pirit and scope of my inven-
tion.

Having thus described my invention, what I

¢ claim is:

1. In combination, a stretch of railway trick
having a trdék c1rctut mcludm’ 4 trdck relay,
& normally energlzed qulck releaslng stick relay,
a first stick ¢iréaif for said stick reldy mcludmg
a front contact of said track relay, 4 gécond
stick cireuit for said stiek relay 1nclud1ng a back
contact of sald track relay, & normally déenier=
gized slow actitg relay, an energxzmg circuit for

said slow acting relay ineluding a back contact

&

L3

of said stick relay, o pick-up cermt for said stick
relay including a front contact of sHid slow act-
ing relay, o record tape a,*mechanlsm éffective
when energizéd to move said tape a predeter—
mined distance, and.a circiit for energxzmg said

" mechanism serially including a front contact of

o2

said stick relay and @ front contaét of said slow
acting relay.

2. In combination, a stretch of railway track
having a track clrcuxt mcludmg a track relay,

- g, normally énergized qulck releasmg stick ré-

lay, a first stick circuit for said stick relay in=
cluding a front éontact of said track reldy, a

second stick circuit for said stick relay including
a back contact of said track relay, 3 normally
deenergized slow acting relay, 41 energizing cir-
cuit for said slow acting relay includiilg a back
contact of said stick relay, 4 pick-up circuit for
sald stlck relay including a front cOntact of sald

effective when énergized o record the condltlon

sissers

of sald track relay on said tape, and an ener-
gizing circuit for said recording means serially
including a back contact of said stick relay and
a back contact of said track relay.

3. In combination, a stretch of railway track
having a track circuit including a track relay, a
normally energized quick releasing stick relay,
a first stick circuit for said stick relay including
g front contact of said track relay, a second stick
circuit for said stick relay including a back con-
tact of said track relay, a normally deenergized
slow acting relay, an energizing circuit for said
slow &cting relay including a back contact of said
stick relay, a pick-up circuit for said stick relay
including a front contact of said slow acting re-
lay, a record tape, a device effective when ener-
gized to stamp the date and time on said tape,
and an energizing cir cuit for said device includ-
ing a back contact of said st1ck relay

glzed slow actlng relay, a stick relay, an ener-
grzlng circuit for said slow acting relay includ-
ing a back contact of said stick relay, a pick-up
circuit for said stick relay including a front con-
tatt of sald slow &dcting relay, a stick circuit for
sa,d stick relay including 4 front or a back ¢on-
tact of Said track relay, a record tape, a device
effective when energ1zed to record the date and
time on said tape, a circuit mcludmg a back con-
tact of sdid stick relay for energizing said de-
vice; recordlng meéans eéffective when eénergized
t0 tecord the condition of said track relay on
said tape a clrcult including a back contact of
said stxck relay and a back contact of said track
relay t6 energize said recordmg means, a mech-
anism eﬁ?ectlve when energized to move said tape
a predetelrmned distance, and a circuit serially
1nclud1ng a fr ont contact of said stick relay and
a front contact of $aid slow acting relay to en-
ergize said meéechanism.

5. In combmatmn a stretch of railway track
provided with & track relay, a signal associated
vv1th said stretch and said signal provided with

a signal indication relay, a slow acting relay, a
stlck relay, an énergizing circuit for said slow
acting relay mcludmg a back contact of said
stick relay, & pick-~up circuit for said stick relay
mcludmg 2 back éontacet of said slow acting re-
lay, a st1ck circuit for said stick relay including
& front of a back contact of said track relay
dnd 4 front or a baék contact of said signal in-
dication relay, a record tape, recording means
effectlve wheén energized to record on the tape the
condition of said track relay and said signal in-
dication relay, circuit means for energizing said
1ecordmg means 1nclud1ng a back contact of said
stlck 1elay if series with a back contact of said
track rélay and said signal indication relay in
mult1ple & device effective when energized to
record on the tape the time and date, a circuit
for energ1z1ng said device mcludmg a back con-
tact of said stick relay, a mechanism effective
when energlzed to move siid tape a predeter-
mlned distan¢é; and a cireuit for energizing said
mechanisi including a front contact of said
stick rélay and a front contact of said slow act-
ing relay.

6. Iy combination, a stretch of railway track
provided with a plurality of frack relays, a nor-
mally déenergized slow acting relay, a duick re-
léasing stick relay, an energizing circuit for said
slow acting relay ineluding & back contact of said
stick relay, g pick= -up ¢ircuit for said stick relay
including a front contact of said slow acting relay,
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a stick circuit for said stick relay serially includ-
ing a front or a back contact of each track relay,
a record tape, recording means effective when
energized to record on the tape the condition of
each of said track relays, circuit means for ener-
gizing said recording means including a back con-
tact of said stick relay in series with a back con-
tact of each of said track relays in multiple, a
device effective when energized to record on the
tape the date and time, a circuit for energizing
said device including a back contact of said stick
relay, a mechanism effective when  energized to
move said tape a predetermined distance, and a
circuit for energizing said mechanism serially in-
cluding a front contact of said stick relay and a
front contact of said slow acting relay.

7. In combination, a stretch of railway track
provided with a track relay and said relay capable
of being operated to a deenergized position as
well as to an energized position, a record tape,
a device effective when energized to stamp on
said tape the date and time, means fo momen-
tarily energize said device when said relay oper-
ates to its deenergized or energized position, re-
cording means effective when energized to record
mechanically on said tape the position of the
track relay, means to momentarily energize said
recording means when said track relay operates
to its deenergized position, a mechanism effective
when energized to move said tape a predetermined
distance, and means governed by said relay to
momentarily energize said mechanism subsequent
to the energization of said device and said re-
cording means. )

8. In combhination, a stretch of railway track
provided with a track relay, a stick relay normally
energized over a stick circuit including a front
or a back contact of said track relay, a slow re-
leasing relay, a pick-up circuit for said stick relay
including a front contact of said slow releasing
relay, an energizing circuit for said slow releas-
ing relay including a back contact of said stick
relay, a recording mechanism including a record
tape for recording the traffic conditions upon said
stretch and controlled by-said stick relay, and
means for moving said record tape governed
jointly by said stick relay and said slow releasing
relay.

9. In combination, a streteh of railway track
provided with traffic controlled apparatus nor-
mally occupying one position but capable of being
operated to another position, said apparatus be-
ing provided with contacts closed in‘each posi-
tion of the apparatus, a stick relay, a stick circuit
for said stick relay including a contact of said
apparatus closed in said one position of said ap-
paratus or a contact of said apparatus closed in
said other position of said apparatus, a slow act-
ing relay, a pick-up circuit for said stick relay
including a front contact of said slow acting relay,
an energizing circuit for said slow acting relay
including a back contact of said stick relay, a
recording tape, recording means effective when
energized to record the position of said traffic con-
trolled apparatus on said tape, circuit - means for
energizing said recording means including a back
contact of said stick relay, a mechanism effective
when ‘energized to move said tape, and an ener-
gizing circuit for said mechanism including a
front contact of said stick relay and a front con-
tact of said slow acting relay. -

10. In combination, a stretch of railway track
provided with traffic controlling apparatus nor-
mally occupying one positicn but capable of being
operated to another position, said apparatus be-
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ing provided with contacts closed in each posi-
tion of the apparatus, a stick relay, a stick circuit
for said stick relay including a contact of said
apparatus closed in said one position of said ap-
paratus or a contact of said apparatus closed in
said other position of said apparatus, a slow act-~
ing relay, a pick-up circuit for said stick relay
including a front contact of said slow acting relay,
an energizing circuit for said slow acting relay
including a back confact of said stick relay, a
recording tape, recording means effective when
energized to record the position of said traffic con-
trolling apparatus on said tape, circuit means for
energizing said recording means including a back
contact of said stick relay, a mechanism effective
when energized to move said tape, and an ener-
gizing circuit for said mechanism including a
front contact of said stick relay and a front con-

- tact of said slow acting relay.

11. In combination, control apparatus normally
occupying one position but capable of being oper-
ated to another position, said apparatus having a
contact closed in each position of the apparatus,
a stick relay, a stick circuit for said stick relay
including a contact of said apparatus closed in
said one position of said apparatus or a contact
of said apparatus closed in said other position
of said apparatus, a slow acting relay, an ener-
gizing circuit for said slow acting relay including
a back contact of said stick relay, a pick-up cir-
cuit for said stick relay including a front contact
of said slow acting relay, a recording tape, re-
cording means effective when energized to record
on said tape the position of said apparatus, cir-
cuit means for energizing said recording means
including a back contact of said stick relay, a
mechanism effective when energized to move said
tape, and an energizing circuit for said mecha-
nism including a front contact of said stick relay
and a front contact of said slow acting relay.

12. In combination, a stretch of railway track
divided into a plurality of track sections each
provided with a track relay capable of operating
to a deenergized as well as an energized position,
a normally stationary recording tape, recording
means effective when energized for recording on
said tape the position of each of said relays, means
for momentarily energizing said recording means
effective whenever any one of said track relays
operates to its deenergized or energized position,
a slow acting relay controlled whenever any one
of said track relays operates to its deenergized
or energized position, operating means effective
when energized for moving said tape a prede-
termined distance, and means governed by said
slow acting relay for momentarily energizing said
operating means.

13. In combination, a stretch of railway track
divided into a plurality of consecutive track sec-
tions each having a track relay capable of oper-
ating to a deenergized and an energized position,
a record tape, a first device effective when en-
ergized to make a record on said tape, means ef-
fective to energize said first device when any one
of said track relays operates to its deenergized
or energized position, a plurality of second devices
one for each track relay effective when energized
to record the deenergized position of its assocci-
ated track relay, means effective to energize such
second devices associated with such track relays
as are in the deenergized position when any one
of said track relays operates to.its deenergized

. or energized position, a mechanism effective when

energized to move said tape a predetermined dis-
tance, and means governed by the operation of
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any one of said track relays to its deenerglzed or
energized position to momentarlly energlze said
mechanism subsequent to thé energization of said
first device and said second devices.

14, In combination, a section of railway track,
a normally energized relay whlch becomes mo-
mentarily deenergized when a tram enters or

.vacates said section, a normally’ statmna,ry re-

cording tape, a first device effective when ener-
gized to make a record on sald tape means effec~
tive to momenta.rﬂy energlze saigd first device
when said relay becomes deenergized, recording
means effective when energlzed {o make a record
on said tape, means 1nc1ud1ng sald relay effec-
tive to energize said recordlng means when said
train enters said section, other means effective
to maintain said r_ecordlng means deenergized
when said train vacates said section, operating

means effective when energized to move said tape .

a predetermined distance, and means effective
to momentarily energize said operatlng means
when said relay becomes reenerglzed

15, In combination, a stretch of rallway track
divided into a plurahty of consecutlve track sec~
tions, a normally energized relay whlch is mo-
mentarily deenergized when a train enters or
vacates any one of said sections, a normally sta-
tionary recording tape, a ﬁrst recording device
effective when energized to make a record on
said tape, means effective to momentarily ener-
gize said first recording device when said relay
becomes deenergized, a plurality of second re-
cording devices one for each section effective
when energized to make a record on said tape,
means including said relay -effective ‘to energize
only such second recording devices as are as-
sociated with such track sections gccupied by
said train, operating means effective when en-
ergized to move said tape a predetermined dis-
tance, and means effective for momentarily en-
ergizing said operating means when said relay
becomes reenergized.

16. In combination, a stretch of railway track
divided into a plurality of track sections, a nor-
mally energized relay which is momentarily de-
energized when any one of said track sections be-
comes occupied or vacated, a normally stationary
recording tape, a first recording device effective

2,158,675

when energized to make a record on said fape,
means effective to momentarily energize said
first device when said relay becomes deenergized,
a plurality of second recording devices one for
each section effective when energized to make a
record on said tape, means including said relay
effective to energize only such second recording
devices as are- associated with occupied track
sections, operating means effective when ener-
gized to move said tape a predetermined distance,
and means effective to momentarily energize
said operating means when said relay becomes
reenergized. '

17. In combination, a stretch of railway track
divided into a plurality of consecutive track
sections, a normally stationary recording tape,
a plurality of recording means one for each sec-
tion capable when energized to make a record
on said tape, a normally energized relay which
becomes momentarily deenergized on a change
in traffic conditions in any one of said sections,
means effective when said relay is deenergized
to cause each of said recording means to be en-
erglzed or deenergized depending upon the traffic
conditions in said stretch, operating means ef-
fective when energized to move said tape a pre-
determined distance, and means effective for
momentarily energizing said operating means
when said relay becomes reenerglzed

18. In combination, a stretch of railway track
provided with a signal and divided into an ap-
proach and a detecto: sectlon a normally sta-
tionary recording tape, a plurality of recording
means one for each section and one for said sig~
nal each capable when energized to make a rec-
ord on said tape, a normally energized relay which
becomes momentarily deenergized when the con-
dition of said signal changes or on a change in
traffic conditions in either of said sections, means
effective when said relay is deenergized to cause
each of said recording means to be energized or
deenergized depending upon traffic conditions in
said stretch, operating means effective when en-
ergized for moving said tape a predetermined
distance, and means effective for momentarily
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energizing said operating. means when said re-

lay becomes reenergized.
GEORGE R. PFLASTERER.



