July 12, 1938. ' C. E. STAPLES = - 2,123,753
RAILWAY TRAFFIC CONTROLLING APPARATUS

Filed April 16, 1937 2 Sheets-Sheet 1

INVENTOR

C’rawﬁbz z : Staples
BY . |

HIS ATTORNEY



July 12, 1938. C. E. STAPLEé 2,123,753

RAILWAY TRAFFIC CONTROLLING APPARATtlS

" Filed April 16, 1937 2 Sheets~Sheet 2
: l '
>,
I£22
A2 - Ampl tfier 21 |
ME —--
B S
Fig 2 ) 27
74
I . C
&
= S
&
2
o5
B
| INVENTOR

Crawford zi :z‘ap les
BY

HIS ATTORNEY



B

10

20

Patented July 12, 1938

UNITED STATES

2,123,753

PATENT OFFICE

2,123,753

RATLWAY TRAFFIC CONTROLLING
APPARATUS

- Orawford E. Staples, Wilkinsburg, Fa., dssign@r to
The Union Switch & Signal Company, Swiss-
vale, Pa., a corporation of Pennsylvania

Application April 16, 1937, Serial Neo. 137,295
13 Claims. (Cl 246—34)

My invention relates to railway ftrafiic con-
trolling apparatus, and more particularly to ap-
paratus for controlling wayside and/or cab sig-
nals by means of coded trackway energy. Spe-
cifically, my invention relates to the electric
tuning of a signal control relay circuit which
circuit is supplied with energy of either one Or
two frequencies to correspond to the rate of-op-
eration of a code following relay.

The apparatus shown in this application 1s
an improvement on the apparatus shown and
claimed in an application of Frank H. Nicholson
and Leslie R. Allison, Serial No. 210,744, filed
May 28, 1938, for Railway traffic controlling ap-
paratus. | | S

One object of my invention is to provide means
for automatically altering the tuning of the cir-

cuit to correspond to the frequency of the energy

flowing therein and for indicating which fre-
quency is present. | |

I shall describe several forms of apparatus em'—‘

bodying my invention, and shall then point out
the novel features thereof in claims. |

In the accompanying drawings, Fig. 1 is a
diagrammatic view illustrating one form of way-
side apparatus embodying my invention. Fig. 2

is a diagrammatic view showing a portion of
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train carried apparatus to illustrate how train
carried signal control relays, similar to the way-
side control relay shown in Fig. 1, can be utilized
to control a cab signal. Fig. 3 is a diagrammatic
view illustrating another form of train carried
apparatus embodying my invention. Fig. 4 1s-a
diagrammatic view illustrating a modification of

. a portion of the apparatus shown in Fig. 3 and

also embodying my invention.

Similar reference characters refer to similar
parts in each of the views.

Referring to Fig. 1, the reference characters
| and 2 designate the rails of a stretch of rail-
way track along which traffic normally moves in
the direction indicated by the arrow. The rails

i and 2 are divided by insulated joints & into.

a, plurality of track sections of which secticn
4.5 is a representative section. Each {track sec-

tion is provided with a code following track relay

designated by the reference character TR with
o, prefix to correspond to the location. Hach

track section is also provided with a wayside sig-

nal designated by the reference character S with
a, prefix to correspond to the location and here
shown as a color light signal. Each section 1S
provided with a home signal control relay, a dis-
tant sienal control relay, a distant signal control
repeating relay, and an auxiliary relay of the

flasher type designated by the reference char-
acters H, D, DP, and P, respectively, each with
o, prefix to correspond to the location.

The relays H and D are controlled by the as-

sociated code following track relay. Consider-

ing the apparatus at location 4, for example, the
relay 4 in following code alternately closes the

front and back points of its contacts & and. 9.

In the system shown herein, the rate of opera-
tion of contacts 8 and 9 is, as will be explained
more in detail hereinafter, at 75, 120, or 180

times per minute in accordance with traffic con-

ditions in advance. When the front point of
contact 8 is closed, energy will flow from terminal
B of a convenient source of current through wire
16 and left-hand portion of primary winding: [ {
of transformer 4M to terminal C of the same
source of energy. The front point of contact 3

of relay 4TR being closed simultaneously with

the front point of contact 8, energy will flow
from one terminal of secondary winding: 12 of
transformer 4M through wire 13, relay 4H, wire

14, front point of contact 8 of relay 4TR, and

wire 15 to the other terminal of the left-hand
portion of secondary winding 2. When the back
point of contact 8 of relay 4TR is closed, termi-
nal B will be connected with wire 16 so that en-
ergy will flow in the opposite direction through
the right-hand portion of primary winding 11
of transformer 4M and, since the back point of
contact 9 of relay 4TR is also closed, energy
will flow from the right-hand portion of sec-
ondary winding 2 of transfermer 4M through
wire 13, relay 4H, wire !4, back-point cf. con-

tact 8, and wire IT to the other terminal of the

right-hand portion of secondary winding 12. In
other words, regardless of the particular code
which relay 8TR is following, the winding of
relay 8H will always be energized in one direction

g0 that that relay will becomne picked up on any
of the codes.

Relay 4D receives energy from a rectifier {8
which is connected to a secondary winding {9
of transformer 4N. Primary winding 20 of trans-
former 4N is supplied with energy by means of a
circuit which includes wires {8 and {6 which
cireuit may be tuned to pass energy of either one
of two frequencies to correspond to the 120 and
180 codes. That is, when condenser 21 only 1s
included in the circuit, the tuning will be such
that only energy corresponding to the 180 cede
will be passed to primary winding 20 whereas,
when condenser 22 is connected in multiple with
condenser 21, the circuit will pass only energy

of a frequency
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The tuning of the circuit for primary winding 28
is controlled by a contact 24 of the auxiliary re-
lay 4P, that is, when contact 24 is in its normal
position as shown in the drawings, condenser 22
is disconnected from the circuit so that energy
of a frequency corresponding to the 180 code will
be passed freely to primary winding 20 whereas,
when contact 24 is in its reverse position so that
confact 24—25 is closed, condenser 22 is con-
nected in multiple with condenser 21 to alter
the tuning of the circuit to pass only energy of
a [requency to correspond to the 120 code.

Relay 4P is provided with a winding 26 and a

- winding 271 wound in opposition and is controlled

by the relays 4H and 4D. In other words, upon
a change from 120 code to 180 code or vice versa,
the relay 4D will become deenergized to establish
a circuit for relay 4P which circuit includes front
point of contact 28 of relay 4H and back point of
contact 29 of relay 4D. When the circuit for
relay 4P is closed, the windings 26 and 271 will
be alternately energized over contact 30 of relay
4P so that contacts 24, 30, 31, and 32 of relay 4P
will alternate between their normal and reverse
positions, When contact 24 is in the proper posi-
tion to bring correspondence between the tun-
ing of the circuit for primary winding 20 of
transformer €N and the rate of operation of code
following relay 4TR, relay 4D will, of course, be-
come energized te disconnect energy from relay
AP. The latter relay is of the type which will
remeain in its last operated position so that the
tuning of the circuit for the primary winding 20
of transformer 4N will be maintained until an-
cther change occurs in the operation of code
following relays 4TR. B

Relay 8DP is provided Wlth a Sslow releasing
characteristic and is controlled by a circuit which
includes front point of contact 28 of relay 4H
and front point of contact 29 of relay 4D. Relay
ADP will, therefore, become energized or deen-
ergized in accordance with the energization or
deenergization of relay 4D since relay 4H remams
picked up on any of the codes.
For supplying energy to the rails, each section
is provided with a track batfery designated by
the reference character TB with a prefix corre-
sponding to the location. For periodically in-
terrupting the supply of ftrack circuit energy,
each section is provided with a code transmitting

‘relay designated by the reference character CTM

with a prefix to correspond to the lccation. A
constantly operating code generating relay des-
ienated by the reference character CT with a
prefix corresponding to the location is provided
with contacts 75, 120, and {80 which contacts
operate respectively at 75, 120, and 180 times per
minute. As will be explained more in detail
hereinafter, the relays CTM are connected with

contacts 15, 120, or 183 of the associated relays

CT to cause operation of the relays CTM at a

corresponding rate in accordance with the condi-
tion of the corresponding relays H and DP.
Having described certain elements of the sys-

tem individually, I shall now describe the opera-
- When at least

tion of the system as a whole.
three blocks in advance of location 5 are unoc-
cupied, track relay 5TR will be following 180 code
as a result of which relays 5H oD, and $DP will

all be energized.
At this time the relay 9H is supplied with cur-

rent in one direction through the transformer
oM, and as a result the contact operated thereby
#nd corresponding to the contact 28 associated
with the relay 4H is held in engagement with its
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front contact, thereby completing a circuit
through which current may be supplied to the
winding of the relay 5DP or to the windings of
the relay bP.

As the track relay 5TR is supplying alternat-
ing current of the 180 code to the circuit identi-
fied by the numerals 0 and 1§ at location 4, cur-

rent at this code frequency will be supplied to
the primary winding of the transformer 8N, If
on the initial supply of current of the 180 code
frequency to the circuit of the primary winding
of the transformer 5N this circuit is not tuned
to permit flow of current of this code frequency,
no current will flow through the primary wind-
ing of the transformer, and no current will be
supplied by the secondary of the transformer to
the winding of the relay 5D. As a result the
movable contact of the relay 5D will remain in

- engagement with its back contact, thereby estab-

lishing a circuit through which current may be
supplied to the windings of the relay 5P. The
circuits through the windings of the relay 5P
are controlled by the movable contact 238 of the
relay 9P, while the contact 24 of this relay con-
trols the tuning of the circuit through the pri-
mary of the transformer 5N.

At times when the circuit through the primary
of transformer 9N is not tuned to permit flow of
current of the 180 code frequency, the movable
contacts 30 and 24 of the relay 5P are in. their
reverse positions, instead of their normal posi-
tions as shown in Fig, 1 of the drawings. On
the supply of current to the circuit leading to
the windings of the relay 5P at a time when the
contact 30 is in its reverse position, a circuit is
established through the lower winding of the
relay. Upon energization of this winding of the
relay, the movable contacts 24 and 39 are moved
fo thelr normal positions as shown in PFig. 1
of the drawings. On movement of the contact 24
to its normal position, the condenser for tuning
the circuit of the primary of the transformer 5N
to 120 code frequency is removed from the cir-
cuit, leaving only the condenser for tuning the
circuit for 180 code in the circuit of the trans-

former primary.
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As soon as the circuit of the transformer pri-

mary is tuned for the 180 code frequency, cur-
rent flows through the f{ransformer primary

- winding and induces a current in the secondary

which is supplied through the assoclated rectifier
to the winding of the relay 5D, thereby causing
the movable contact of the relay 5D to be moved
out of engagement with its back contact and into
engagement with its front contact, and inter-
rupting the circuit to the windings of the relay
8P. On the interruption of the supply of cur-
rent to the winding of the relay 5P, the contacts
30 and 24 remain in the pOSlthIlS to which they
have been moved.

The relay 5P is comparatively slow acting so
that when the contact 24 is moved to a position
to tune the circuit of the transformer 5N to the
proper code frequency, it will remain in that
position long enough for the winding of the relay
DD 10 be energized to thereby operate its movable
contact and interrupt the circuit to the windings

" of the relay 3P.

It will be seen therefore that on the supply of
current of the 180 code frequency, the relay 5P
will be operated to tune the circuit of the primary
of the transformer BN to permif flow of current
of the 180 code frequency if the circuit is not al-

ready tuned to that frequency.
On movement of the movable contact of the
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relay 5D into its engagement with its front con-
tact, a circuit: is established through the wind-
ing of the relay 5DP so that the movable contact
35 is held in engagement with its front contact,
while the movable contact 36 engages its front

contact when energy is supplied to the winding

of the relay 9H.

Relay 5CTM will be operating on 180 code. by
virtue of a circuit which passes over a path from
terminal B through contact 180 of relay SCT,
front point of contact 35 of relay 5DP, front
noint of contact 36 of relay 5H, and relay 3CTM
to terminal €. The supply of energy from track
battery 5TB to the rails of section 4—5 will there-
fore be periodically interrupted by contact 37-of
relay 5CTM at the rate of 180 times per minute.

When relay 5TR is following 180 code, section

45 will be supplied with 180 code, as described

above, and signal §8 is contrelled by relays $H,
EDP, and 5P will provide an indication corre-
sponding to clear traffic conditions in three ad-
vance blocks. The manner in which s1gna,1 eSS
is controlled by the relays 5H, 5DP, and 5P will be
obvious from the drawings and it is believed 10
be unnecessary to trace the 51gna1 control clrcults
in detail.

If the current supplied to the block in advance
of station 5 is changed from 180 code to 120 code
ot 2, time when the equipment at station 9 is con-
diticned to respond to current of the 180 code
frequency, the code fcllowing relay 5TR will op-
erate to supply alternating current to the circuit
of the primary winding of the transiormer 5N

he supplied with unidirectional current.

As the circuit of the primary winding of the
transformer 3N is tuned to permit only current
of the 180 code frequency to flow therein, current
of the 120 code freguency cannot flow in this

circuit, and accordingly, current will not he sup-

plied to the winding of the relay 5D, The mov-

able contact of the relay 5D therefore will en-
ogge its back contact and establish a circuit to the

windings of the relay 5P. Current thereupon
will flow through this circuit and the polar con-

tact 38 to the upper winding of relay a3P. Upon

energization of this winding, the contacts 30 and
24 are moved from their normal positions, as
shown in Fig. 1 of the drawings, to their reverse
positions. On t;hls movement of the contact 24,
the condenser corresponding to that -identified
by the reference numeral 22 at stafion & is con-
nected in multiple with the other condenser with
the result that the circuit of the primary winding
of the transformer 5N will be tuned to permit
flow of current of the 120 code frequency.

The winding of the relay $D will thereupon be
energized, and will move its movable contact out
of engagement with its back contact, thereby in-
terrupting the circuit to the winding of the re-
lay 5P, and into engagement with its front con-

" tact. thereby supplying current to the winding -of

65

the relay S5DP to cause the movable contact 35
to be held in engagement with its front contact
to establish a circuit from the 180 contact of the
code generating relay 5CT to the code transrmt-
ting relay 8CTM.

If two blocks in advance of locaiion b are un-

occupied, and the third block in advance 1is .oc-
cupied, relay TR will be following 120 code with
the result that relays 5H, 5D, and 5DP will all be
energized, as explained above. Relay ©CT will
again be operating on 180 code over the circuif
previously described so that the rails.of section

4—5 will continue to be supplied with 180 .code.

The contacts of relay 5P will, however, be in their
reverse position because, during the change from
180 code to 120 code, relay 5D will have become
momentarily deenerglzed to initiate the ODEI'ath“l
of relay 9P. As previously described, the reversal

of contact 24 of relay 5P to close contact 24__.25
will change the tuning of the circuit for trans-

former 5N so that relay 5D will become energzzed

when relay 5TR is operating upon 120 code. The

reversal of contacts 3! -and 32 of relay 5P will -

establish circuits so that signal 58S will dlsplav
an indication correspondmg to two clear blocks
in advance,

If the block 1n. advance of locatmn 5 is unoceu- -

pied and the second block in advance is occupled

sult that relay 5H will be energized, but relay 5D
will not be energized because, as previously stated,
the circuit of the primary 20 of the transiormer
4N is tuned to pass energy only of the 128 and 180
code frequencies, and consequently relay 5DP
will be deenergized. Relay 3CTM will now be
operating on 120 code by virtue of a circuit which
passes over a path from terminal B through con-

‘tact 128 of relay B5CT, back point of contact 35 of

relay SDP, front point of contact 36 of relay 5,
and relay 5CTM to terminal C. The rails of sec-
tion 4—5 will therefore be supplied with 120 code
and signal 35S, due to the deenergization of relay
5DP, will display an indicatlon correspondmg to
one clear block in advance.

If the block in advance of 'locatlon B is occupied, .

relay BTR will be deenergized with the result
that relays 5H, 5D, and 2DP will also be deener-
gized. Under this condition, relay SCTM will b-e
operating on 75 ccde over a CcCircuit which in-
cludes contact 75 of relay 5CT, back pomt of

contact 26 of relay 5H, and relay 8CTM to term-

inal C. 'The rails of section #4—5 will therefore
be supplied with 75 code and signal BES will be dis-
playing a stop indication to indicate that the

block immediately in advance of location @ is
occupled

15
relay 5TR will be following 75 code with the re- _1'

30
o

The relays H are provided Wlth a slow release

characteristic so that these relays will not become .
released during changesin the direction of ener-

gization of the associated transformer M, The
relays DP are provided with a slow release charac-

Tt will be apparent, therefore, that

section next in rear, the slow releasing charac-

teristic so that these relays will not become re- |
leased when the associated relay D becomes re- &
leased during pericds of change in the frequency "
of the energy supplied to the associated trans-

former N.
since the relays H and DP control the signal cp-

erating circuits and the supply of energy to the .

teristic of these relays avoids signal flashing and

disturbances in the energma,tmn of the track sec—-.

tion to the rear,

Referring now to Fig. 2, the reference character 0
MR designates a train carried code following re-
lay which receives energy from the rails ! and 2

inductively through coils 48 and 4! and amplifier
49 The contacts 43 and 44 of relay MR follow
code in a manner similar to that described for the
contacts 8 and 9 of the track relays TR. It will

be apparent, therefore, that, if confacts 43 and 44

are connected to wires 4.8, 16, {8, 17, and {4 in a
manner similar to that shown in ¥ig. 1, train car-

ried signal control relays similar to the relays I,

D, DP, and P may be utilized to govern & ca,b sig-

‘nal similar to signal S.

Referrmg next to Fig. 3, the reference character

45 designates.a secondary W..-.ndmg of transformer

M which is connected to wmdmg 20 of a,uxxhary

P
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relay P. Winding 27 of auxiliary relay P is con-
nected in series with the turned circuits for trans-

former N. When the tuning of the circuit for

transformer N corresponds to the frequency of
the current flowing therein, energy will flow in
winding 27 in a direction opposite to that which
flows in winding 26 so that relay P will remain sta-
tionary. When, however, a change occurs in the
frequency of the energy supplied to transformer
N, energy will be prevented from flowing in wind-
ing 27T but alternating current energy will be flow-
ing in winding 26 so that contact 24 will alternate
between its normal and reverse positions in re-

"sponse to the alternating current supplied to

transformer M by code following relay MR. If

the frequency of the energy supplied to trans-

former N corresponds to 180 cede, contact 24 will
assume and will remain in the position shown in
the drawings because winding 27T will be supplied
with current equal and opposite to that supplied
to winding 26. On the other hand, if the fre-
quency of the energy supplied to transformer N
corresponds to 120 code, contact 24 will assume

and will remain in its reverse position because

condenser 22 will then be connected in multiple
with condenser 2! to energize winding 271 in a
direction opposite to winding 26.

In operation, on the supply of energy to the code
following relay MR of the system shown in Fig. o
at the 75 code, alternating current is supplied
thereby to the primary of the transiormer C,

while unidirectional current is supplied to the

winding of the relay H. On this supply of alter-

induced in the secondary winding 4% and is sup-

plied therefrom to the winding 26 of the relay P.

On the supply of alternating current of the 15
code by the relay MR, current does not flow in
appreciable quantity through the primary wind-
ing of the transformer N, since as pointed out
above, the circuit of the transformer primary
winding is tuned to permit flow of current of the
120 and 180 codes only. Accordingly on the sup-

- ply of current of the 75 code, no current is sup-
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lay P to oscillate.

plied to the winding of the relay D, while the
winding 27 of the relay P remains deenergized.
At this time, as previously stated, the winding 26
is supplied with alternating current at the 75 code
from the secondary 45, with the result that the
polar contact 24 and the other polar contacts will
oscillate between their reverse and normal posi-
tions. This is without consequence, however,
since at this time the relay D is deenergized and
its movable contacts engage their back contacts.

On the subsequent supply of current to the re-
lay MR at the 120 code frequency, this relay op-
erates to supply alternating current at this fre-
quency to the primary winding of the transformer
M, and to supply unidirectional current to the
relay H. On the supply of current to the primary
of the transformer M, current is induced in the
secondary 45 and is.supplied therefrom to the
winding 26 to cause the polar contacts of the re-
The contact 24 accordingly

is moved into and out of engagement with its re-

verse polar contact to thereby complete and in-

terrupt a circuit to connect the condenser 21 in
multiple with the condenser 22. -

When the condenser 21 is connected in multi-
ple with the condenser 22, the circuit is tuned to
permit flow of current of the 120 code frequency.
Accordingly when current of the 120 code fre-
quency is supplied by the relay MR, the contact
24 of the relay P will be oscillated until it engages
its reverse contact, in which it connects the con-

2,128,753

denser 21 in multiple with the condenser 22,
thereby tuning the circuit of the primary wind-
ing of the transformer N for current of the 120
code frequency with the result that current is
caused to flow through the winding 27T of the re-
lay P. On energization of the winding 271, which
opposes the winding 26, further movement of the
contact 24 is prevented, and this contact remains
in engagement with its reverse contact, and so
also do the other contacts of the relay P.

On the flow of current in the primary winding
of the transformer N subsequent to the tuning of
the circuit through this winding for 120 code fre-

quency, current is supplied from the transformer

secondary fto the relay D, and its movable con-
tacts are moved into engagement with their front
contacts as shown in Fig. 3 of the drawings.

On the supply of current of the 180 code fre-
quency to the relay MR, current at this frequency
is supplied to the transformer M, while unidirec-
tional current is supplied to the relay H. In ad-
dition, current is induced in the secondary 45 and
is supplied therefrom to the winding 26 of the re-
lay P with the result that the movable contacts

of the relay P will oscillate between their normal

and reverse positions.
Assuming that on the initial supply of current

“of the 180 code frequency by the relay MR, that

the circuit of the primary of the transformer N
is tuned for the 120 code frequency, current of
the 180 code frequency will not initially flow
through the primary of the transformer N and
through the winding 27 of the relay P. As soon
as the contact 24 is moved from its reverse posi-
tion to its normal position the condenser 21 is
disconnected from the circuit of the primary of
the transformer N, thereby tuning this circuit
for the 180 code frequency. When the circuit is

tuned for 180 code frequency, current of this fre-

quency flows through the winding 2T and holds

the contact 24 in the normal position to maintain
the circuit tuned for 180 code frequency, while

current flows through the primary of the trans-
former N with the result that current is supplied
to the winding of the relay D.

With the form of apparatus shown in Fig. 3

the slow releasing relay DP is not required be-
cause relay D will not become released during the
change from one code to another.

Referring now to Fig. 4, the reference char-
acter 46 designates a secondary winding of trans-
former N which is connected in series with but in
opposition to secondary winding 4% of trans-
former M. Relay P is connected to a rectifier 47

which is in turn connected to secondary windings .

45 and 45 in series. When the tuning of the cir-
cuit for transformer N corresponds to the fre-
quency of the energy flowing therein, the current

- Induced in secondary winding 46 will be equal and
opposite to that induced in secondary winding 45

so that no current will flow to relay P through
rectifier 47. When the frequency of the energy
supplied to transformer N is out of correspondence
with the tuning of the supply circuit for this
transformer, relay P will become energized by
secondary winding 45 of transformer M because

no opposing current will be flowing in secondary

winding 46 of transformer N. Under this condi-
tion, contact 24 of relay P will assume a position
to bring about correspondence between the tun-
ing of the circuit for transformer N and the fre-

quency of the energy flowing therein. That is,

with contact 24 in its normal position as shown in
the drawings, condenser 21 alonewillbe connected
in the circuit for transformer N whereas, when
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contact 24 is in its reverse position so that con-
tact 24—25 is closed, condensers 2f and 22 will
be connected in parallel to pass energy oi the
frequency corresponding to 120 code.

In operation of the system shown in Fig. 4, on
the supply of current of the 15 code frequency to
the relay MR, this relay supplies alternating cur-
rent of this frequency to the primary of frans-
former M, while unidirectional current is supplied
to the relay H. On the supply of alternating
current to the primary of transformer M, cur-
rent is induced in the secondary 4%, and is sup-
plied therefrom through the rectifier 41 to the
windings of the relay P. On this supply of al-
ternating current to the windings of the relay P,
the movable contacts of this relay are oscillated
between their normal and reverse positions.

On the supply of current cof the 15 code fre-
auency, current does not flow through the pri-
mary of the transformer N since this circuit can
only be tuned to permit the flow of current of the
{20 or 188 code frequencies. Accordingly cur-
rent will not be supplied to the winding of the
relay D and its movable contacts will remain in
engagement with their back contacts.

On the supply of current of the 129 code fre-
quency to the relay MR, it supplies alternating
current of this frequency to the transformer M,
while current of this frequency is supplied by the
secondary winding 4% to the relay P through the
rectifier 47 with the resulf, that the movable con-
tacts of the relay P oscillate between their nor-
mal and reverse positions.

As soon as the movable contacts of the relay P
are moved to their reverse positions, the con-
denser 22 is connected in multiple with the con-
denser 21, thereby tuning the circuit of the pri-
mary of the transformer N for the {28 code ire-
quency. Current of the {20 code frequency there-
fore will flow through the transformer primazry
and will induce current in the secondary from
which current is supplied to the winding of the

relay D.

When current of the 120 code frequency flows
through the primary of transformer N, current is
induced in the secondary winding 46. This cur-

in the secondary 4% of transformer M with the
result that no current will be supplied:through
the rectifier 47 to the relay P.

When the circuit of the transformer N is tuned
to permit flow of current of the {20 code fre-
quency, the supply of current to the relay P is
cut off and the contact 24, therefore, will remain
in the position to connect the condenser 22 in

multiple with the condenser 2{ and maintain the
circuit of the transformer funed to pass energy

of the 120 code frequency.

When current of the 180 code frequency is sup-
plied to the relay MR, it supplies alternating cur-
rent at that frequency to the primary of the
transformer M, and current at this code fre-
quency is induced in the secondary winding 45.
Assuming that the circuit of the primary wind-
ing of the transformer N is tuned to pass energy

of the 120 code frequency, then on the supply of .

current at the 180 code frequency, current will
not flow through the transformer N. According-
1y no opposing current will be present in the sec-
ondary 46 and current induced in the secondary
45 will be supplied through the rectifier 471 to the
relay P. On the supply of current to the relay P,
the contacts thereof are oscillated between their
reverse and normal positions. As soon as the con-
tact 24 is moved to its normal position, the con-

S5
denser ‘22 is removed' from the circuit of the
transformer N, thereby tuning that circuit to pass
energy.of the {80 code frequency.

When this circuit is tuned to pass energy of the
i80 code frequency, current of this frequency
will flow through the primary of the transformer
N, thereby inducing current in the secondary 46
which opposes and neutralizes the current sup-
plied by the secondary 45%. No current will be
supplied to the relay P, therefore, and the con-
tact 24 will remain in its normal position and
maintain the circuit of the primary winding of
the transformer tuned fo pass energy of the 180
cede frequency.

In addition, on the flow of current of the l3£ﬁ
code frequency in the primary of the transformer
N, current is induced in the secondary from which
current is supplied to the winding of the relay D.

Although the apparatus shown in Figs. 3 and 4
has been described as being of the train carried
type for controlling a cab signal, it will be appar-
ent that .similar trackway apparatus can also be
used to control wayside signals.

Although I have herein shown and described
only three forms of apparatus embodying my in-
vention, it is understood 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 1s:

1. In a coded signaling system, a code follow-
ing relay at times supplied with energy peri-
cdically interrupted at one rate and at other times

supplied with energy periodically interrupted at

another rate, a circuit capable of being tuned to
a first condition to pass energy of a first frequency
or to a second condition to pass energy of a second

frequency, means governed by said code following

relay for supplying said circuit with energy of one
or the other of said two frequencies in accordance
with the rate of operation of sald code following

‘relay, a control relay receiving energy from said

circuit, and means governed by current supplied
to said circuit for alternately adjusting the tuning

of said circuit from said one to said other condi- -

tion at predetermined time intervals until the fre-
quency for which said circuit is tuned corresponds
to the rate of operation of said code following
relay.

2. In a coded signaling system a code following
relay at times supplied with energy periodically
interrupted at one rate and at other times sup-
plied with energy periodically interrupted at an-
other. rate, a circuit capable of being tuned to g
first condition to pass energy of a first frequency
or to a second condition to pass energy of a sec-
ond frequency, means governed by said code fol~
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lowing relay for supplying said circuit with energy

of one or the other of said two frequencies in ac-
cordance with the rate of operation of said code
following relay, a control relay recelving energy
from said circuit, another relay which alternates

between one condition and another condition when

energized and which remains in the condition to
which last operated when deenergized, means for
energizing or deenergizing said other relay ac-
cording as said control relay is deenergized or
energized respectively, and means effective to tune
said circuit to said first or said second condition
according as said other relay is in said one or said
other condition respectively.

3. In combination, a section of railway track,
means for supplying the rails of said section with
coded energy of one rate or another rate in ac-
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cordance with traffic conditions in advance, a code
following relay receiving energy from the rails of
said section, a circuit capable of being tuned to
pass energy of one frequency or to pass energy of
another frequency, means governed by said code
following relay for supplyving said circuit with
energy of said one frequency or said other fre-
quency depending upon the rate of operation of
the code following relay, a control relay receiving
energy from said circuit, an auxiliary relay which
alternates between one condition and another con-
dition when energized and which remains in the
condition to which last operated when deenergized,
means for energizing or deenergizing said aux-
illiary relay according as said control relay is de-
energized or energized respectively, means for
tuning said circuit in accordance with the condi-
tion of said auxiliary relay, and a traffic govern-
ing device controlled by said auxiliary relay and
by said control relay. -

4. In combination, a section of railway track,
means for supplying the rails of said section with
coded energy of one rate or another rate in ac-
cordance with traffic conditions in advance, 2
code following relay receiving energy from the
rails of said section, a circuit capable of being
tuned to pass energy of one frequency or to pass

energy of another frequency, means governed by -

said ccde following relay for supplying said cir-
cuit with energy of said one frequency or said
other frequency depending upon the rate of oper-
ation of the code following relay, a control relay
receiving energy from said circuit, an auxiliary re-
lay, means effective when the frequency of the
energy supplied to said circuit is changed to cause
said auxiliary relay to assume one condition or an-
octher condition to establish correspondence be-
tween the tuning of said circuit and the fre-
quency of energy supplied thereto, and a traffic
governing device controlled by said auxiliary relay
and by said control relay.

0. In combination, a section of railway track,
means for supplying the rails of said section with
coded energy of one rate or another rate in ac-
cordance with trafific conditions in advance, a code

following relay receiving energy from the rails of

sald sectlon, a circuit capable of being tuned to
pass energy of one irequency or to pass energy of
another frequency, means governed by said code
following relay for supplying said circuit with
energy of said one frequency or said other fre-
quency depending upon the rate of operation of
said code following relay, a control relay receiv-
ing energy from said circuit, means including an
auxiliary relay governed by flow of current in said
circuit for automatically tuning said circuit to
correspond to the frequency of the energy sup-
plied thereto, contacts governed by said auxiliary
relay for indicating which of said frequencies is
present, and a signal for said section governed by
sald contacts and said control relay.

6. In combination, a section of railway track,
means for supplying the rails of said section with
coded energy of a first, second, or third rate re-
spectively in accordance with traffic conditions
in advance, a code following relay receiving enersy

from the rails of said section, a circuit capable of

being tuned to pass energy of one frequency or
to pass energy of another frequency, means gov-
erned by said code following relay for supplying
said circuit with energy of said one frequency or
said other frequency according as said code fol-
lowing relay is supplied with coded energy of said
second or sald third rates respectively, means
including an auxiliary relay for automatically tun-
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ing said circuit to correspond to the frequency of
the energy supplied thereto and for indicating the
frequency present, a first control relay which be-
comes energized when said code following relay
is operating at any of said rates, a second control
relay recelving energy from said circuit, and a
traffic governing device for said section governed
by sald first and second conirol relays as well as
by said auxiliary relay.

7. In combination, a code Tfollowing relay,
means for selectively operating said code fol-

lowing relay at one rate or at another rate, a

circuit capable of being tuned to pass energy of
one frequency or another frequency, means in-
cluding a contact of said code following relay
for supplying said circuit with energy of said
one frequency or said other frequency to corre-
spond to the rate of operation of said code fol-
lowing relay, a control relay receiving energy
from said circuit, an guxiliary relay having two
windings, means effective when said control re-
Iay is released to energize said two windings al-
ternately to cause a contact of said auxiliary
relay to assume one condition or another con-
dition respectively, means including a contact of
said auxiliary relay for automatically tuning said
circuit to correspond to the frequency of the
energy present therein, a slow releasing repeat-
ing relay governed by said control relay, and a
signal governed by said repeating relay and a
contact of said auxiliary relay.

3. In combination, a code following relay,
means for selectively operating said code follow-
ing relay at one rate or at another rate, a cir-
cuit capable of being tuned to pass energy of
one frequency or another frequency, means in-
cluding a contact of said code following relay for
supplying said circuit with alternating current
energy of said one frequency or said other fre-
quency to correspond to the rate of operation of
sald code following relay, an auxiliary relay hav-
ing two windings wound in opposition, means
for energizing one of said windings by energy
of either frequency supplied by said code fol-

lowing relay to cause a contact of said auxiliary

relay to alternate beiween two different posi-
tions, means for altering the tuning of said cir-
cuit in accordance with the position of said con-
tact, said other winding being included in said

circuit thereby preventing the operation of said .

auXiliary relay when the tuning of said circuit
corresponds to the frequency of the energy flow-

- ing therein, and a control relay receiving energy

from said circuit. |
9. In combination, a code following relay,

.means for selectively operating said code fol-

lowing relay at one rate or at another rate, a
circuit capable of being tuned to pass energy of
one frequency or another frequency, means in-
cluding a contact of said code following relay
ior supplying said circuit with energyv of said
one frequency or said other frequency to corre-
spond to the rate of operation of said code fol-
lowing relay, an auxiliary relay having a con-
tact which alternates between two different po-
sitions when the suxiliary relay is energized and
which remains in fhe position to which last
operated when the auxiliary relay is deenergized,
means for tuning said circuit in accordance with
the position of said contact, means for energizing
said auxiliary -relay including one transformer
which is energized by energy of either frequency
and another transformer which is energized only
when the tuning of said circuit corresponds to
the frequency of the energy flowing therein, said

I R L

10

15

20

2D

30

80

&t

75




10

15

20

25

30

39

40

495

o0

2,128,753

two transformers being connected in opposition
whereby said auxiliary relay is energized only
when the tuning of said circuit is out of corre-
spondence with the Ifrequency oi the energy

flowing therein, and a control relay receiving

energy from said circuit.

10. In a. coded signaling system, in combina-
tion, a signal, a code following relay at fimes
operating at one rate and at other times oper-
ating at another rate, a circuit having an In-
ductive reactance and a capacity connected In
series, said capacity including a plurality of sep-
arate sections which may be connected in mul-
tiple, said circuit being tuned to pass energy at
one frequency when all of said capacity is con-
nected in said circuit and being tuned to pass
energy at ancther frequency when a section of
said capacity is disconnected from sald circuit,
a member oscillatable between a position in
which it connects said capacity section in said

circuit and a position in which said capacity

secticn is disconnected from said circuit, means
governed by flow of current in said circuit for
oscillating said member and for also controlling
said signal, means for supplying current to said
circuit at one or the other of said frequencies
in accordance with the rate of operation of said
code following relay, and means governed by the
flow of current in said circuit and by the stup-
ply of current by said code following relay ior
controiling said signal.

11. In g coded signaling system, In combina-
tion, a signal, a code following relay at vimes
operating at one rate and at other times operat-
ing at another rate, a circuit having an induc-
tive reactance and a capacity connected in se-
ries, said capacity including a plurality of sepa-
rate sections which may be connected in muiti-
ple, said circuit being tuned to pass energy at
one predetermined fregquency when all of said
capacity is connected in said circuit and being
tuned to pass energy at another predetermined
frequency when a section of said capacily 1is
disconnected from said circuit, means governed
hy flow of current in said circuit for alternately
connecting said capacity section in said circuit
and for disconnecting said capacity section from
said circuit and for also controlling said signal,
means for supplying current to said circuit at
one or the other of said frequencies in accord-
ance with the rate of operation of sald code fol-
lowing relay, and means governed by the flow

4

of current in said circuit and by operation of
said code follomng relay for controlling said
signal.

12. Tn a coded signaling system, in combma—
tion, a signal, a code following relay at times

operating at one rate and at other times operat-

ing at another rate, a circuit having inductive and
capacity reactances connected in series therewith,
one of said reactances including a plurality of
separate sections which may be connected in mul-
tiple, said circuit being tuned to pass energy at
one frequency when all of said reactance sections
are connected in said circuit and being tuned to
pass energy at another frequency when a section
of said reactance is disconnected from said cir-
cuit, means governed by the flow of current in
said circuit for alternately connecting sald re-
actance section in said circuit and for discon-
necting said reactance section from said circuit
and for controlling said signal, means for sup-
plying current to said circuit at one or the other
of said frequencies in accordance with the rate of
operaticn of said code following relay, and means
governed by flow of current in said circuit for also
controlling said signal.

13. In a coded signaling system, in combina-
tion, a signal, a code following relay at times
operating at one rate and at other times operat-
ing at another rate, a circuit capable of being
tuned to pass energy of one frequency or to pass
energy of another frequency, a relay having a
pair of windings and a movable member oscil-
latable between spaced positions by said windings,
said member being operative in one of its posi-
tions to tune said circuit to pass energy of one fre-
quency and being operative in the other of its
positions to tune the circuit to pass energy of the
other frequency, said member being moved to one
of its positions on energization of one of said
windings, means associated with said member and
operable only on movement of said member to
said one position to effect energization of the
other of said windings, means operable on ener-
gization of the other of said windings to move
the member to the other of its positions and to
effect the energization of said first named wind-
ing, means responsive to the flow of current In
said circuit for governing energization of at least

one of said windings, and a signal controlled by

said relay in accordance with movement of said
movable member.
CRAWFORD E. STAPLES.
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