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This invention relates to centralized traffic con- -

trolling systems for railroads and it more par-
ticularly pertains to the communication part of
such systems.

By means of the centralized trafiic controlllng
system contemplated by the present invention,
switches and signals at field stations along a rail-
road system are under the supervision and con-
trol of an operator at a central control office so
that they can be positioned in accordance with
the required trafic over the stretch of {rack
equipped with the system. Likewise, the condi-
tion of the various trafic controlling devices, such
as the switch positions, the unoccupied and oc-
cupied condition of the track sections and the like,
are transmitted to the control office.to provide
the operator with such information as may be
necessary for the proper governing of train move-
ments.

While the present invention is adapted for use
in a system having a plurality of fleld stations,
in order to simplity the drawings and description,
it is shown as operating in connection with a
single field station connected to the control office
by-means of a control line circuit and an indica-
tion line circuit.

The present Invention is more particularly

' directed to a traffic controlling system in which

the distance between the control office and cer-
tain field stations is such that it is not practical

to transmit impulses from the office to these dis~

tant fleld stations and from the distant fleld sta-
tions back to the control office because of the
length of the line circuit.

The present invention contemplates the use of

one or more repeater stations for repeating the -

impulses both ways over the communication sys-
tem. In addition to the repeater station or sta-
tions, regular stations (not-shown) may be con-
nected to the communication system either be-
tween the control office and the repeater station
or beyond the repeater station.

The apparatus at the control office and at such
field station is arranged to be responsive to differ-
ent series of impulses applied to the line circuits
in distinctive combinations in accordance with
the character of the messages desired to be trans-
mitted outward from the contro! office and inward
to the control office. Each series of impulses
causes step-by-step apparatus at the office and
at the field stations to operate through a cycle of
operations in synchronism.

Since the impulses to be transmitted from s

* transmitting field station are applied to the indi-

L1

cation line circuit in response to the receipt and

(CL 177—353)

registration of stepping impulses applied to the
stepping line circuit in the control office, it will
be obvious that, when the transmitting field sta-
tion is at the end of an extremely long line, con-
siderable delay is introduced between the applica-
tion of the stepping impulse in the control office
and the receipt of the associated indication im-
pulse for that step in the control office if the im-
pulses are repeated by relay or mechanical re-
peaters.

In view of the above, one of the objects of the
present invention is to reduce this delay by in-
troducing one or more repeater stations which
receive and re-transmit the control impulses from
the office and the indication impulses from a
transmitting station without appreciable delay.

In carrying the invention into effect, a pair of
Jamps are placed at the repeater station and con-
ziected to the control line circuit through rectifier
units, so that these lamps are selectively ener-
gized in accordance with the polar impulses ap-
plied to the control line circuit. A similar lamp
is connected to the indication line circuit at the
repeater station, which line circuit leads to the
distant fleld stations.
when the indication line circuit is energized and
since the impulses in the indication line circuit
are not of variable polarity a single lamp is suffi-
cient for repeating impulses over this circuit.

The energization of each of these lamps con-
trols an associated light Sensitive cell which is
placed adjacent the lamp.in such a way as to he
effected by its illumination. It will be understood
thet the lamps may be of the filament type but,
In order to accomplish the maximum speed of
operation of the repeating arrangement, it is pro-
posed that they be of the gas-filled type, such as
the well known neon lamps which are substan-
tially instantaneous in their response to current
and no current.

-Since the present lnvention relates more par-
ticularly to an impulse transmitting and repeat-
ing arrangement, it is not believed necessary to
complicate the drawings by illustrating the man-
ner of station selection and station registration
by the impulses applied to the control and the in-
dication line circuits respectively. All of this has
been disclosed in numerous prior applications
such, for example, as Ser. No. 455,304 filed May
24, 1930, corresponding to Austra.lian patent 1501
of 1931,

- A control line battery, or other suitable source
of current, is located in the control office and ar-
ranged to be variably connected to the control
line circuit for the transmission of controls. Ir-

This lamp is energized.
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respective of the particular pdlarlty of energiza-

tion of the control line circuit, the impulses ap-
plied thereto are =ffective to cause the stepping
relay banks in the control office and at the field
station to operate through a cycle of uperations
in synchronism. ‘

Similarly, an indication line battery, or other
suitable source of current, is located in the con-
trol office for the purpose of energizing the indi-
cation line circuit when messages are transmitted
from the field station. : }

Numerous applications for my invention will
naturally suggest themselves to those skilled in
the art and it will be understood that I do not
wish to limit myself to railways, the form of ap-
paratus disclosed in the accompanying drawings
being applicable to many places where the in-
vention may be used. _

Referring to the drawings, Fig. 1 illustrates the
apparatus in the control office and Fig. 2 iilus~
trates the apparatus at a repeater station and at
a field station. In order to conveniently follow
the operation of the system, to be later described,
Fig. 2 should be placed to the right of Fig. 1 with
correspondingly lettered lines in alinement.

For convenience in describing the operation
of the present invention it is assumed that the
field station illustrated to the right of the
dotted lines in Fig. 2 is.at such a distance from
the control office that it is impractical to trans-
mit impulses between these locations and main-
tain the fidelity of operation required. It is
therefore assumed that a repeater location is
corinected to the control office by a coniiol line
circuit comprising control line conductor CL and
control return conductor CR. 'The repeater lo-
cation is also connected to the control office by
an indication line circuit comprising indication
line conductor IL and indication return conductor
IR. The repeater station is connected-to the field

station by a control line circuit comprising con- .

trol line conductor CL! and control return con-
ductor CR!. Likewise, an indication line circuit
connects the repeater location with the illus-
trated field station, which line circuit comprises
indication line conductor IL! and indication re-
turn conductor IR!.

Although the present embodiment illustrates
the fleld station as having only a single track
switch, it will be understood that the invention
is not so limited, since any desired number of
switches and associated signals may be arranged
to meet the requirements of -practice.

For the purpose of simplifying the illustra-
tions and description, various parts and circuits
have been shown diagrammatically and certain
conventional illustrations have been emvloyed,
the drawings have been made more with the pur-
pose in mind of making it easier to understand
the principles and mode of operation of such a

system rather than attempting to illustrate the-

particular construction and arrangement of parts
actually employed in practice. The relays and
their contacts are illustrated in a conventional
manner and symbols are used to indicate con-
nections to the terminals of batteries or other
suitable sources of electric current, instead of
showing all of the wiring connections to these
terminals. The symbols (4) and (—) are em-
ployed to indicate the positive and negative ter-
minals respectively of suitable batteries or other
The symbol (CN) is
employed to indicate a center .or intermediate
tap of a battery or other source of direct cur-

LY .
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rent, the terminals of which are indicated by
(B+) and (B--).

Control office equipment.—Referring to Fig. 1,
the referénce character ¥ illustrates a neutral
line relay which repeats the impulses applied to
the control I'ne circuit from control battery CB
in the office. Neutral line repeating relay FP
repeats the operations of relay F and slow acting
line repeating relay SA is picked up at the be-
ginning of a cycle of operations, maintained- in
its picked up position throughout the cycle and
dropped at the end of a cycle after the series of
impulses have been transmitted.

Code sending relay PC is provided for selecting
a (4) impulse to be applied to the control line
circuit and code sending relay NC is provided for
selecting a (—) impulse to be applied to the con-
trol line circuit. Relay E is for the purpose of
marking off the impulses of a cycle, that Is, it is
picked up to deenergize the control line circuit
and dropped to energize this line circuit.

A suitable stepping relay bank comprising re-
lays VP, IV, 2V and 3V is employed to mark off
the successive steps of each cycle. Relays {V, 2V
and 3V take their steps (pick up) during the time
spaces or “off” periods of the cycle and relay VP
shifts its position during the energized or “on”
periods of the cycle. When the stepping relays
are picked up they are stuck up until the end of
the cycle. Relay VP is picked up and dropped
during alternate “on” periods of the cycle.

For the purpose of indicating how the system
may be initiated from the control office, a start-
ing button SB and an associated starting relay
STR are provided. Message relay M is shown
connected in the indication line circuit and is for
the purpose of receiving indications during any
cycle of operaticns. For the purpose of illus-
trating the registration of the messages received
over the indication line circuit a single indica-

ton receiving relay IRL is shown, this relay be-

ing controlled by the track relay at the field
station for giving an OS.indication. As typical
of the controls transmitted from the office to the
station, switch machine lever SML and signal
lever SGIL: are illustrated as being selectively
connected to the PC and NC buses for applying
polar impulses to the control line circuit,

Field station equipment.—The field station
illustrated in Fig, 2 includes a biased-to-neutral
polar line relay F! and its repeating relays FP!
and SA! Relsy F! actuates its pular contacts
to the right in response to a () impulse applied
to the control line circuit and to the left in re-
sponse to a (—) impulse applied to the control
line circuit. Relay FP! repeats the impulses re-
ceived by relay F* irrespective of their polarity
and relay SA! operates in a manner similar to
the corresponding SA relay in the control office.
Lukewise the stepping relay bank comprising re-
lays VP1, IV1, 2V1 and 3V! operate substaniially
in synchronism with corresponding relays in the
control office. : ’

For the purpose of illustrating the reception of
controls switch machine control relay SMR, left
direction relay LD and right direction relay RD
are shown selectively operated at various steps
of the cycle in accordance with the polar controls

received. For the purpose of indicating the trans-

mission of indications track relay T is illustrated
in its energized position. It will be understood
that this track relay is connected to the illus-
trated track section in the ususl manner and that
it is deenergized in response to the occupancy of
this track section.
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actuation of starting button 8B (see PFig. 1) closes .

The repeater station (located at any point de-
sired) is shown in the left hand portion of Fig. 2.
Since it Is assumed that there is no fleld station

at this location, only the apparatus required for

impulse receiving and repeating is {Hustrated.
The repeater station includes lamps L! and 1?
connected in the control line circuit and respon-

. sive to (4) and (—) impulses respectively ap-
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plied to control line conductor CL. These im-
pulses selectively energize the proper lamps be-
cause of rectifier units R! and R?. Lamp L? is
connected in.the indication line circuit leading
from the repeater station to a more distant station
(or stations) and is energized in accordance with
indications transmitted from an indication bat-
tery IBL !

It will be obvious that rectifiers R! and R? may
be entirely separate or a single device with a cen-
ter.tap may be used as shown.

The lamps and the light sensitive cells gt the
repeater station are so located with respect to
each other that the light beams from the lamps
are directed onto the associated light sensitive
cells upon the energization of the lamps. Three
electric discharge devices or vacuum tubes T,
T and T° are controlled by the associated light
sensitive cells in a manner which will appear in
the following description. These eleciric dis-

charge devices may tske different forms, such as .

the cold cathode, grid glow tubes or other types
of gas-filled tubes. The well known grid con-
trolled electron discharge device or vacuum tube
is illustrated in the drawings.

In the form here shown each electron discharge
device comprises an ancde 18, a cathode ! and
a grid 12 enclosed in a suitable envelope which, if
desirable, may contain g small amount of inert
Zas. . !

The plate battery for tube T® is indicated as

battery IB located in the control office. The out-

put circuit of tube T2 includes plate battery B?
and the line circult CL—CR!. The cutput cir-
cuit of tube T2 includes plate battery B! and line
circuit CR!-—CL!.

The light sensitive cells €L, C? and C? are con-
nected to the input circuits of the associated
vacuum tubes, the input circuit of each tube
being negatively biased by means of a circult
extending froia the (—) terminal of grid bhiag
battery GB (with suitable exponent) snd resist-
ance RS (with suitable exponent).

As sbove mentioned, rectifiers R! and R?2 per-
mit current to flow through lamps L! and I3
in response to (+) and (—) impulses respectively
applied o the control liine circuit.

It is believed that the invention will best be
understood by setting forth in the following de-
scription various typical operations in detail.

Normal conditions.—With the system in its
normal condition the control and indication line
circuits and their associated repeated lne cir-
cuits are normally deenergized. All of the relays
illustrated in the drawings are deenergized with
the exception of track relay T which is illusirated
as being picked up because it will be asstimed
that the associated track section is unoccupied.

Manual steri—It will first be assumed that the
operator in the confrol office desires to actuate
track switch TS at the illustrated station to its
normal locked position. It will be assumed that
the track switch is in its reverse position and is
operated to its normal position in response fo a
first (+) impulse applied to the control line
circuit. -

With the system in its normal condition the

- winding of relay VP to (—).

3

& circuit for picking up relay STR which extends

from (+4), back contact 58 of relay SA, contact.

81 of button SB and winding of relay STR to
(—=). Relay STR closes & stick circuit for itself
extending from (4}, back contact 50 of relay
SA, front contact 52 and winding of relay STR
to (—). 8ince the pick up circuit for relay STR
extends through back contact 0 of relay SA and
since this relay is picked up in response to the
initiation of the system, it will be seen that relay
STR i dropped as soon as the system is initiated,
but as will be later pointed out the circuit ex-
tending through front contact 59 of relay SA is
effective to maintain the system in operation
throughout a complete cycle.

Impulsing and stepping operation.—The pick-
ing up of relay STR closes a circult for picking
up relay PC which extends from (), front con-
tact 33 of relay S8TR, back contacts 54, 55 and
68 of relays 3V, 2V and IV respectlvely, contact
of lever SML in its left ha.nd. position and winding
of relay PC to (—).

The picking up of relay PC energizes the con-
trol line circuit with a (4+) impulse over a circuit
extending {rom the (4-) terminsl of battery CB,

front contect 87 of relay PC, back contact 38

of relay NC, winding of relay F, back contact 59
of relay E, control line conductor CL, rectifler
R}, lamp L, control return conductor -CR, back
contact 60 of relay NC and front contact 61 of
relay PC to.the (—) terminal of battery CB. It
will be obvious that current flowing over the
control line circuit in this direction is 1neffectlve
to light lamp L? because of rectifier R3.’

The energization of the control Iine circuit
picks up relay F which closes an cbvious circuit
at its front contact 2 for picking up relay FP.
Relay FP closes an obvious circult at its front
contact 68 for picking up reiay SA. Relay SA
closes & circuit for picking up relay VP which ex-
tends from (+4), front contact 64 of relay SA,
front contact 66 of relay FP, back contacts §6, §7
and 68 of relays 38V, 2V and {V respectively and
winding of relay VP to (—). Relay VP estab-
lishes a first stick eclrcuit for itself extending
from . (4), front contact 38 of relay SA, front
coniact 89 of relay VP and over the remainder
of the previously described circuit to the winding
of relay VP. )

In response to the operation of relay VP a

circuit is closed for picking up relay E, which.
‘extends from (4), front contact 50 of relay SA,

back contacis 76, Tf and 72 of relays 8V, 2V and
1V respectively, front contact 78 of relay VP and
winding of relay E to (—).
relay E opens its back contact 59 to deenergize
the control line circuit which marks the end of
the first “on” period.

In response to the deenergization of the control
line circult, relays F and FP are dropped and &
second stick circuit is closed for relay VP which
extends from (+4) front contact 64 of relay SA,
back contact 85 of relay FP, froni contact 75 and

relay FP closes a circuit for picking up relay {V

which extends from (4-), front contact 76 of

relay SA, back contact 17T of relay FP, front con-
tact 78 of reilay VP, back contact 13 of relay 2V
and winding of relay IV to (—).. Relay IV closes
an obvious stick circuit for itself at its front con-
tact 74.

In response to the picking up of relay (V, relay
E is deenergized by the opening of back contact
12 to again energize the control lne circuit by

The «dropping of.
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the closure of back contact 59, which marks the
end of the first “off” period and the beginning
of the second “on” period.

_The control line circuit is energized with a
(—) impulse over the above described circult
except that it now extends through back contact
57 of relay PC, front contact 60 of relay NC,
front contact 58 of relay NC and back contact 6f

of relay PC. Relay NC is energized at this time .

because of a circuit which extends from (4),

front contact 80 of relay SA, back contacts 58
and 55 of relays 3V and 2V respectively, front

contact 56 of relay IV, contact 81 of lever SGL
in its mid position and winding of relay NC to

(—), which circuit was established when relay’

IV was picked up during the first “off” period.
In response to the energization of the confrol
line circuit, relays F and FP are again picked up
and relay VP is deenergized “because its first
stick circuit is open at back contact 68 of relay 1V
and its second stick circuit is open at back con-

tact 65 of relay FP. The dropping of relay VP .
energizes relay E over a circuit extending from .

(+), front contact 50 of relay SA, back contacts
10 and 71 of relays 3V and 2V respectively, front
contact 12 of relay {1V, back contact 13 of relay
VP and winding of relay E to (—). The en-
ergization of relay E deenergizes the control line
circuit at back contact 59 to mark the end of
the second “on” period and the beginning of the
second ‘“off” period.

In response to the deenergization of the control
line circuit, relays F and FP are dropped and &
circuit is -closed for picking up relay 2V which
extends from (4), front contact 16 of relay SA,
back contact 11 of relay FP, back contact 18 of
relay VP, back contact 88 of relay 3V, front con-
tact 89 of relay IV and winding of relay 2V to
(—). Relay 2V closes an obvious stick circuit
for itself at its front contact 81.

In response to the energization of relay ZV
relay E is deenergized by the opening of back
contact Ti, which in turn energizes the control
line circuit with an impulse determined in ac-
cordance with the position of lever SGL, as se-
lected by the picking vp of relay 2V. This im-
pulse is (—) because relay NC is picked up over
a circuit extending from (+4), front contact 80
of relay SA, back contact 54 of relay 3V, front
contact 55 of relay 2V, contact 82 of lever SGL
in its mid position and winding of relay NC
to (—).

The energization of the control line clrcult
causes relays F and FP to pick up, after which
relay VP is picked up over a circuit extending
from (4), front contact 64 of relay SA, front
contact 65 of relay FP, back contact 66 of relay
3V, front contact 67 of relay 2V and winding of
relay VP to (—).
ously described and relay E is energized over a
cireuit extending from (4-), front contact 50 of
relay SA, back contact 10 of relay 3V, front con-

tact 11 of relay 2V, front contact 13 of relay VP'

and winding of relay E to (—).
The cnergization of relay E deenergizes the
control line circuit at back contact 59 which re-

sults in the dropping of relays F and FP and the -

picking up of relay 3V over a circuit extending
from (4), front contact 76 of relay SA, back
contact 171 of relay FP, front contact 18 of relay
VP, front contact 198 of relay 2V and winding of
relay 3V to (—).
stick circuit for itself at front contact 86.

In response to the energization of relay 3V,
relay E is deenergized by open back contact 10

Relay VP is stuck up as previ-.

Relay 3V closes an obvious

2,124,847

for again energizing the control line circuit. It
is assumed that the control line circuit is ener-
gized with a (4) impulse at this step because of
the circuit extending through front contact %4
of relay 3V and dotted line conductor 84 to relay
PC. With relay PC energized and relay NC de-~
energized the impulse at this step is marked (+4).

In response to this energization of the control
line circuit, relays F and FP are picked up and

Telay VP is dropped in a manner described for

the second “on” period. In response to the drop-
ping of relay VP, relay E is energized over a cir-

10

cuit extending from (+), front contact 5@ of re-
lay SA, front contact 70 of relay 3V, back con- '

tact 13 of relay VP and winding of relay E to (—).

Theenergization of relay E deenergizes the con-
trol line circuit at back contact 53 which results
in the dropping of relays F and FP. Since there
are no more stepping relays to be picked up, relay
E remains energized to keep the control line cir-
cuit deenergized for a sufficient time to permit
relay SA. to drop. In response to the dropping
of relay SA the stick circuits of the stepping
relays are deenergized at front contact 16, relay
E is deenergized at front contact 56 and the code
sending relay PC is deenergized at front L.ontact
80.

The above describes the detailed operation of
the stepping bank and the impulse relay opera-
tion in the control office for applying a series of
impulses to the control line circuit in response
to a manual start. It will be understood that
the system may be initiated in response to a field
start for causing the step-by-step operation al-
ready deseribed, but since this feature forms no
part of the present invention it has been omitted
from the present disclosure. It is merely as-
sumed that indications will be transmitted from
the illustrated field station rach time the operator
initiates the system in the control office and that
it is unnecessary to show the initiation of the sys-
tem for the transmission cf indicatlons at any
other time.

The stepping operations at the fleld stations are

contrelled by relay FP! in the same manner that
the stepping in the office is controlled by relay
FP. The detailed circuits of the station stepping
relays are not shown but, as indicated by dotted
line 165, these circuits are like similar circuits in
the office. .

It will now be explained how the polar impulses
are transmitted in accordance ‘with the controls
to be governed, after which a description of the
operation relating to the receiving and repeating
of these polar impulses at the repeater station
will be given.

Transmission of Controls~—In the above expla-
nation it was assumed that the control lever SML
was in its left normal position for transmitting
a first (4-) impulse over the control line circuit.
It will be obvious that this first impulse would
be (=) in the event that lever SML is in its
right hand dotted reverse position, because in
this case relay NC would be energized for ener-
gizing the control line circuit with a () im-~
pulse. Similarly, in the event that lever SGL is
in its left hand dotted position, then the second
impulse would be (4) instead of (—) because
contact 81 in this position connects to relay PC.
In this event the third impulse would be (—)
because the left hand contact 82 of lever SGL
connects to relay NC.

Similarly, if lever SGL is in its right hand
dotted position the second irapulse would be (—)

. because contact 81 of lever SGL in its right hand
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dotted position connects to relay NC and the third
impuise would be (4) because contact 82 in
its right hand dotted position connects to relay
PC.

It is believed that the above example indicates
how a selection of two controls, (4+) or (-),
are transmitted at each step of the system.

Repeating Operation—Referring to Fig. 2, each
light sensitive cell C!, C? and C3? comprises a
cathode 2{ and an anode 22. The arrangement

shown comprises a single stage DC unit for re--

peating (4-) impulses in the control line, a single
stage DC unit for repeating (—) impulses in
the control line and a single stage DC wunit for
repeating impulses in the indication line.

The same B battery is used for a light sensitive
cell and the associated electric discharge device,
the cathode 21 of each cell being directly con-

nected to the grid, with the anocde of each cell :

being directly connected to the plate. Each elec-
tric discharge device has its cathode heated by
means of the usual A battery or other source of
current supply. 'The grid {2 of each electric dis-
charge device is maintained at a normal (-)
potential with respect to its filament by means
of a C battery or the like, such as GB!, GB? and
GB? connected to the grids of the three tubes
through resistances RS!, RS? and RS3,

The light sensitive cells are adapted to receive
the light beams projected from the assoclated
light units L!, 12 and L3. These light sensitive
cells C1, C? and C? may take different forms such,
for example, as the well known photo-electric
cell whose conduction depends upon illumination,
or the well known selenium cell whose resistance
depends upon illumination of a photo-voltaic
cell in which light produces an electro-motive
force. In the form shown in the present em-
bodiment, cells C!, C? and C3 are photo-electric
cells each comprising an anode 22 angd a cathode
2f enclosed in a suitable envelope.. Each of these
cells will of cource comprise an enclosing tube
which is open only at the end or side toward
the cooperating light beam in order to prevent the
light sensitive -element of the cell from keing in-
fluenced by light other than the associated light
heam.

When the potential of the anode 22 is rendered
sufficiently positive with respect to the cathode
2§ and the cell is illuminated, current is passed
from the anode to the cathode. Although not
shown in the present drawings it may be found
desirable to couple the light sensitive cell {o the
input circuit of the amplifier by means of a large
resistance, because of the extremely high internal
impedance of the cell and the very small value
of current flowing therein. It is also within the

'scope of the present invention to take other

special steps to obtain the maximum operating
efficiency of the arrangement, such as enclosing
the cell and amplifier in a shielded container, re-
ducing or neutralizing the inherent capacity
across the light sensitive cell elements and the
like, but since these arrangements have no bear-
ing on the features and method of cperztion of
the present invention for the purpose of re-
peating direct current impulses they are not
shown in the drawings.

It is clear from the foregoing discussion that
each of the vacuum tubes associated with the con-
trol line circuit CL and CR comprise an output
circuit including a B battery in series with the
control line circuit CL: and CR! to which the
line relays such as relay F! are connected. Re-
ferring back to the energization of the control line

circuit extending from the office {o the repeater

station, it will be recalled that this line was ener-,

gized with a first impulse of (4) polarity for
lighting lamp I1.

Assuming that lamp 1.t is of the neon type, it
will be substantially instantaneously illuminated
to project a light beam onto cell Ci. ; This renders

5

5

cell C! conducting so that a positive potential

from the (4) terminal of battery B!‘is applied
to grid 12 of tube T! which renders this grid posi-
tive with respect to its fllament, Tube T! now
becomes conducting and current fows in its plate

circuit from the (4) ferminal of battery B!, -

through the plate fiiament circuit of tube T!, con-
trol line conductor CLi, winding of relay F! and
control return conductor CR! to the (—) termi-
nal of battery B2,

Since this current flows from lefi to -right
through the winding of relay ¥ its polar con-
tacts are positioned &0 the right in response to
the () impulse applied to the control line cir-
cuit in the control office. .

- It will be recalled that the second impulse ap-
plied to the eontrol Hne clrcuit in the control
office was (—) in character. This causes current
to flow from the (+4) terminal of hattery CB,
back contact 87 of relay PC, front contact $8 of
relay NC, control return conductor CR, lamp 12,
rectifler R3, conirol line eonductor CL, back con-~
tact £ of relay B, winding of relay F, front con-
tact 58 of relay NC and back contact 81 of relay
PC to the (—) terminal of battery CB.

" This () impuise is effective to light lamp 1.2
which projects a beam of lHght onto cell C2 for
rendering the grid circuif of tube T? positive so
that this tube hecomes conducting. Current now
flows over the control iine circuit CR! from the
(4) terminal of battery B2, plate flament circuit
of tube T?, control return conductor CR!, wind-
ing of relay ¥ and conirol iine conductor CL! {o
the (—) terminal of battery B3, Since current
flows from right to lefs through the winding of

relay F! its polar coniacts are operated o the left .
in response to the (—) impulse gpplied to the"

control line in the contro! office,

During the step-by-siep operations st the sta-
tion the indicaiion line cireuit, including conduc-
tors II! and IR!, are energized or not energized
as determined by the particular indication to be
transmitted. For example, with the track section
unoccupied, track relay T remains energized and
when relay F! at the field station is actuated $o
either its right or lef} position in response to the
first impuise applied to the control line circuit,
lamp I3 remains deenergized and no current is
transmitted over the indication line circuit com-
prising conductors Ii and IR.

In the event that relay T is deenergized he-
cause the track secilon is occupied its back con-
tact §50 is closed. When relay ! actuates its
contact {85! either to the right or to the left in
response to the first impulse applied to the con-

_ trol line cireuit, lamp 12 is illuminated over a cir-

cuit extending from the (4-) ferminal of battery
IB1, lamp I3, indication return conductor IR},
contact 181 of relay ¥ in either actuated position,

-back contact 159 of relay T, back contacts 152,

163 and i54 of relay iV, 2V and 3V respectively
and indication lire conductor I to the (— ) ter-
mingl of batiery IBL

The ilumineation ¢f lamp I3 renders cell C2 con-
ducting which applies a positive potential to the
grid of tube 13 from the () terminal of battery
IB. Tube T? is therefore rendered conductive
-and current ﬂows over the indication line circuit
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for energizing relay M from the (4-) terminal of
hattery IB, indication line IL, plate filament cir-
cuit of tube T3, indication return line IR and

winding of relay M to the (—) terminal of bat-

tery IB.
With relay M deenergized because track relay
T is energized, relay IRL maintains its polar con-

- tact in its left hand position by means of a cir-
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cuit extending from (B-—), back contact 90 of
relay M, back contacts 91, 92 and 93 of relays
3V, 2V and IV respectively and winding of relay
IRL to (CN). With track relay T deenergized,
relay M is picked up-as described and the circuit
for energizing relay IRL extends rrom (B+4) at
front contact 90 of relay M, which positions the
contact of relay IRL to the right for energizing
lamp OS as an indication that the track section
is occupied.

It will be obvious that other indications, such
as the positirm of the track switch, the clear and
stop signal indications and the like, may be
transmitted on additional steps of the cycle in
the manner described for the transmission of the
track occupancy indication.

As above mentioned it is believed unnecessary
to illustrate or to describe the station selection,
station registration or the lock out features of
the system to which this invention may be ap-

plied. These features may take many forms to’

meet the requirements of practice and the scope
of the present invention is such as to embrace
any particular form of station selection, station
registration, lockout or ‘initiation features to
which the present impulse repeating arrangement
may be applied.

Having thus described one specific embodiment
of an impulse repeater system it is desired to be
understood that the particular arrangement illus-
trated is merely typical of applicant’s invention

and is not intended to show the exact ecircuit

design necessary to carry out the features of the
invention, but has been selected to facilitate in
the disclosure rather than to limit its scope and
it is further to be understood that various modi-
fications may be msade and various adaptations
and alterations may be applied to the specific
form disclosed in order to meet the various prob-
lems encountered in practice and that the sys-
tem may he varied in the amount of apparatus
“installed, all without in any manner departing
from the spirit or scope of the invention except
as limited by the appended claims.

What I cleim is:~—

1. In a code type communication system; a
first line circuit connecting a control office with
a repeater station; a second line circuit connect-
ing the repeater station with a field station; a
code transmitter at the control office and includ-
ing a step-by-step mechanism for impressing dif-
ferent series of time spaced positive and/or nega-
tive impulses upon said first line circuit; repeater
means at the repeater station comprising one
light producing ‘means responsive to only said

positive impulses in said first line circuit; a-

secorrd light producing means responsive only to
said negative impulses in said first line circuit;

a first light sensitive cell controlled by said first
light producing means; a second light sensitive
cell controlled by said second light producing
‘means; two battery sources of electric energy,
two electronic means controlled by said first and

“second light sensitive cells respectively so as to

impress positive impulses on said second_ line cir-
cuit from a first one of said battery sources and
to impress negative impulses on said second line
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circuit from the other of sald battery sources, said
impulses being of the same polar characteristics
as those impressed on said first line eircuit and
also being substantially coexistent therewith;

code receiving means at the fleld station includ- "

ing a step-by-step mechanism operated step-by-

step in response to impulses on said second line -

circuit and distinctively responsive to the dif-
ferent codes; indication lne ecircuit means con-
necting said control office with the fieid station:
code transmiiting means at the fleld station
effective to condition said indication Hne eircuit
means on each step of said step-by-step mecha-
nism at the field station; and indication receiving
means at the control office controlled on each step
of said step-by-step mechanism at said control
office in accordance with the condition of said
indication line circuit means as conditioned by
sald code transmitting means at the fleld station
on that step; whereby code messages are trans-

- mitted from the control office to a distant location
. with substantially no delay incurred by the re-

peating of the impulses so that the step-by-step

" mechanisms controlled thereby operate in syn-

chronism to allow the simultaneous transmission
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'of indication impulses from the distant location

* tothe control office on corresponding steps.

2. In a code type communication system; a

control office and a distant field station; a first -

control line ecircuit extending from the control
office to an Intermediate repeater station; a
second control line extending from the repeater

30

station to the fleld station; a code transmitter

at the control office including a step-by-step
mechanism for impressing different series of time
spaced positive and/or negative impulses upon
said first control line circuit; repeating means at
the repeater station including one lght producing
means responsive to only said positive impulses
on said first line circuit, a second light producing
means responsive to only said negative impulses

on said first line circuit, a first light sensitive cell

cornitrolled by said light producing means, a second
light producing cell controlled by said second light
producing means, two battery sources, two elec-
tronic means controlled by said first and second
light sensitive cells respectively so as to impress
positive impulses on a second line circuit from a
first one of said battery sources and to impress
negative impulses on the second line circuit from
the other of said battery sources with said im-

 pulses being of the same polar characteristics as

those impressed on said first line circuit and also
being substantially coexistent therewith; code re-
ceiving means at said fleld station controlled by
said different series of impulses on said second
control line circuit and including a step-by-step
mechanism operated step-by-step in synchronism
with said step-by-step mechanism at the control
office in response to such impulses; a first indi-
cation line circuit connecting said control office
with said repeater station; a second indication
line circuit connecting said repeater station with
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said fleld station; meahs at said distant field sta-

tion for transmitting a code element on each step
of said step-by-step mechanism_at that station
over said second indication line eircuit; indica-
tion repeating means at said répeater station
including a light producing means responsive to
said code elements in said second indication line

- circuit, a light sensitive cell controlled by said

light producing means, electronic means con-
trolled by said light sensitive cell so as to impress
code elements on said first indication line ecircuit
from said battery source, said code elements being
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of the same characteristics as said elements on
said second indication line circuit and also being
substantially coexistent therewith; code receiving
means at said control office responsive on each
step of sald step-by-step mechanism at the con-
trol office to be conditioned in accordance with
the element on said first indication lne circult
- as transmitted at the field station on that step
and repeated into said first line circuit at the

repeater station; whereby control messagek are
transmitted from the control office to the distant
fleld station in a manner that indication messages

are transmitted synchronously therewith to the -

control office on the same steps by reason of the
fact that the step-by-step mechanisms at the
control office and at the field station are main-
tained in electrical synchronism.

FREDERICK W. BRIXNER.
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