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1
My invention relates toieleetronic coding means
for signaling systems. and: particularly to. elec-

tronic coding means for signaling systems: using-

coded alternating current.

There are: many forms of signaling systems
that use coded alternating eurrent, For exam-
ple, railway train control systems generally use
receiving apparatus that is selectively responsive
to alternating current periodically varied at dif-
ferent code rates. Receiving apparatus, com-
monly called: .a receiver, of this type of a train
control system is shown in Letters: Patent of the
United States No. 2,462,454, granted on February
22, 1949, to Leslie R. Allison for Train Carried:
Cab Signal Apparatus. There is also a type of
train control system in which the receivers re-
spontd: to: noncoded alternating current, such a
receiver being shown in Letters Patent of the
United States No. 2,269,239, granted January 6,
1942, to Leslie R. Allisen, for Railway Traffic
Controlling Apparatus.

These train control systems make use of track
circuits which are provided with means for sup-
plying to the rails at the exit end of the frack
section alternating current according to traffic
conditions in advance of the track section. In-
ductors are mounted on the locomotive or train
for inductive relation with the rails and an elec-
tromotive force having the characteristics. of the
rail current is induced in the inductors as the
locomotive moves through the track section.
The electromotive forces picked up by the. train
carried inductors are applied to the receiver for
the operation thereof. Some railroads may have
divisions on which a train control and cab signal
system using coded alternating current is in-
stalled and other divisions on which a system
using noncoded alternating current is installed.
Heretofore, a locomotive of such g railroad must
be equipped with both forms of receivers if the
locomotive is to be operated over the different
divisions and the cab signals used. Again, a
railroad having a cab .signgl and train coentrol
installation in which noncoded zalternating cur-
rent-is used may find it desirable to convert such
an installation to a system using .coded -alternat-
ing current. The.conversion of such an installa-
tion may require some period of time and during
the conversion period the locomotives must be
equipped with both the old and the new forms
of receivers if eab signal protection is to be ob-
tained during the conversion period.

Furthermore, many railroads using coded al-
ternating current for the control of wayside
and/ar cab signals provide.coding means for each
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track sectlon to code the alternating current sup=

transmltter havmcf movmg contacts whmh pe—
riodically interrupt the current at different pre-
determined. code rates.

In view of the foregoing. cmcumstances a main
object, of my invention is the provision of elec-
’rromc coding mear,xs haying no. moving parts for-

Another feature of my mventlon is the prv -
sion. of cading means. or code modulators that,
can be mounted with a receiver responsive to
coded energy to operate the receiver when it is
being supplied with noncoded energy.

Still another. feature of my invention is the
provision of an electronic ceding means of the
type here involved which is small and compach
se that it can be installed in the standard equip-
menlt box provided for housing the usual code
responsive receiver.

Other features, objects and advantages of my
invention will appear as the specification pro-
gresses.

In order to obtain the foregoing objects, fea-
tures and advantages of my invention, I provide
an elecfron tube oscillator capable of supplying
a sinuseidal voltage having the fregquency of the
code rate or a selected one of the code rates with
which an associated receiver responds together
with a rectifier or asymmetric unit. This voltage
of the osecillator is impressed upon the circuit to
which the alternating current energy is supplied
through the rectifier. For one half cycle of the
oscillator voltage the rectifier or asymmetric unit
will not conduct and there is substantially no
effect on the alternating current being supplied
to the signaling circuit. During the other half
cycle of the oscillator voltage the associated
asymmetric unit conducts and the path through
the oscillator output and the asymmetric unit
forms a low impedance path for the alternating
signaling current and it in efiect shunts the al-
ternating signaling current. In other words the
oscillator is a.low impedance source connected in
multiple with a high impedance signhaling source
with the result the signaling circuit connected
to receive the signaling current is in effect short-
circuited at a code.rate corresponding to the
frequency of the oscillator.

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

The accompanying drawing is a diagrammatic
view showing one form of electromc codlnc
means embodying my mventmn when used w1th
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a train control system that is provided with
receivers responsive to coded alternating current
and which coding means is here shown as
mounted on a train with the receiver for code
operation of the receiver when the locomotive
on which the receiver is mounted is operated
over a track circuit supplied with noncoded
alternating current.

It is to be understood that my invention is
not limited in its use to train carried apparatus
and this one application illustrates the principle
of the apparatus, there being many other places
where the apparatus is useful.

Referring to the drawing, the reference char-
acters la and Ib designate the track rails of a
railroad over which traffic normally moves in
the direction indicated by an arrow, and which
rails are formed by the usual insulated rail joints
with a track section D—E. This section D—E
would be one section of a series of track sections
of a signal system. The track section D—E is
provided with a track circuit which as here shown
includes a direct current track relay DR con-
nected across the rails at the entrance end of
the section and a track battery 16 connected
across the rails at the exit end of the section.
it follows that when the section D—E is un-
occupied, that is, when a train, shown conven-
tionally at TN is not present in the section, the
track relay DR is energized by the current sup-
plied to the rails by battery 18 but that when
the train TN occupies the section so that its
wheels gnd axles shunt the rails, the relay DR
is deenerized and released. The relay DR would
be used to control signal and other circuits in
any of the well-known arrangements but which
signal circuits are not shown for the sake of
simplicity since they form no part of my present
invention.

In the drawing the track relay DR also governs
a line circuit for an approach relay AR located
at the exit end of the section, the arrangement
being such that when the relay DR is energized
closing its front contact ii, the line circuit is
closed and the approach relay AR is energized
by current supplied to the line circuit from a
source, the terminals of which are indicated at
B and N. When g train enters the seciion D—&
shunting the track relay DR, the relay is released
opening its front contact 1§ to interrupt the line
circuit and the approach relay AR is deenergized
and released closing its back contact 2.

The track circuit for the section D—E is also
provided with a source of alternating current
and alternating current is at times superimposed
on the direct current supplied to the track rails
and which alternating current is available for
control of cab sighal apparatus. A track trans-
former {3 is provided with a primary winding
{42 and a secondary winding 15. The primary
winding {4 is connected to g source of alternating
current, the terminals of which are indicated at
BX and NX. Specifically, the connection for
the primary winding {4 extends from terminal
BX of the alternating current source through
back contact 12 of the approach relay AR, pri-
mary winding 14 and g traffic controlled contact
16 of a track relay for the section next in advance,
to terminal NX. The secondary winding {5 of
the track transformer {3 is interposed in series
with the connection of bhattery (8 to the frack
rails. Consequently, when the approach relay
AR is released closing back contact {2 and the
traffic conditions in advance of the section D—E
are such that the contact 1§ is closed, the pri-
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4
mary winding {4 is energized and alternating
current is supplied from the secondary winding
{5 of the track transformer to the track rails
of the secticn D—E. The alternating current
source BX—NX may be of the commercial fre-
quency of 60 cycles per second or it may be a
special frequency of the order of 80 or 100 cycles
per second, which is often used in cab signal
systems. It is to be understood that the inven-
tion is not iimited to these frequencies and other

frequencies can be used.

The train TN is equipped with cab signal and
train control apparatus which includes as essen-
tial elements g pair of inductors (7 and 18, a
receiver RC and a coding means or code modu-
lator CM. The inductors 17 and I8 are mounted
on the train ahead of the leading pair of wheels
and in inductive relation with the rails. Thus,
an electromotive force is induced in each of
the inductors due to the alternating current sup-
plied to the rails through the track transformer
{3. The electromotive force thus induced in
the inductors is of a value proportional to the
magnitude of the alternating current fiowing in
the rails and it has the same frequency and char-
acteristics as the rail current. .

The two inductors I7 and (8 are connected
in series for adding their electromotive forces
when the alternating current flowing in the
track rails flows in the rails in opposite direc-
tions at any given instant. The inductors 17
and 8 are connected across the input terminals
{9 and 28 of the receiver RC, the connection to
the terminal {9 including a limiting resistor 2t
and a tuning capacitor 22. Thus the inductors
17 and 8 serve as a source of alternating signal-
ing current for the receiver RC due to the elec-
tromotive force induced therein by the alter-
nating current flowing in the track rails.

The receiver RC which is indicated as a whole
by the dot and dash rectangle, may be any one
of several different forms of receivers which are
selectively responsive to coded alternating current
and, as stated hereinbefore, this receiver may be
similar to that shown in the Allison Patent No.
2,452,454, Such receivers will include an am-
plifier unit which in the drawing is indicated as
a whole by the dotted rectangle AM. This am-
plifier unit includes an input transformer 23, an
electron tube ET, an output or master trans-
former MT, a code following relay MR and a
decoding transformer DT. The receiver RC is
supplied with power from a convenient train car-
ried source, the terminals of which are indicated
at B32 and N32, the terminal B32 being the posi-
tive terminal. The train carried source would
usually be the 32 volt direct current train light-
ing generator or battery but other sources of
power may he used. A voltage divider comprising
resistors R{ and R2 in series is connected across
the power source to provide the different voltages
required for the amplifier unit AM.

The tube ET is shown as an indirectly heated
tetrode which is designed for operation from a
32 volt source of direct current, but other types
of tubes can be used. A heater 22 is connected
across the power source through a resistor R3
and the tuke BT is constantly heated. An anode-
cathode circuit for the tube is formed from the
positive terminal B32 through a primary winding
25 of the master transformer MT, anode 25 and
tube space to cathode 27 and thence to the junc-
tion terminal of the two resistors R{ and R2 of
the voltage divider. The screen grid 28 of the
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tube-BT i§' confieéted to the-high' voltagé'sidé-of  ing'of'the invéntion: These'décoding’circuits and”
thie voltage dividéy’ and-preferably thé primary ontrol'of tHe cal sigifals may be' similar to”
winding® 25 of* the mraster: transformeér MT' is- thos& shown ifi'the” afdrementioned Allison Paterit:
provided with® aby=pass-capacitor §07- The con="  No! 2,462/454]
trol grid-29of the tubé is connectéd to'the nega= g The codmg‘ means ‘of ‘codermodulator of the in=
tive terminal-N8? through sécondary’ wiriding- 30 vention i itidicated ‘as ‘& whol€ by a dot and dash
of*tHe' input' transiormer’ 23;this ‘dotfihéction” for rectangle'CM The’ odmg means CM includes”
the control °r1d completmg .a contr g‘md— an’eléetron tube ‘oseillator- V14 transformer T’
‘in'whiéh ntrolgri Tase an‘d' 'a‘ 4 togethier with'a’ doublé’ pole”

byf" tffe xf © drop of' the” résistor” R 6 thef
Voltage'dlwder A pr1mary w1nd1ng 3| of the"j‘

closed the Ba2—N32 power source_;
the Hegter 37 of the tube VI"‘

is preferably normally “bizsed to cutoﬁ tHat 18,
when no signal voltage is applied to the ¢ontrol
grid:

The maSLEI relay MR is” preferably a stick
polar relay operated to 1ever51b1y actuate 1ts polar
armature 35 in response to électromotlve forces
of oppoclte polarlty and’ of a given value ’I'he
Wlndmg of the relay’ MR is" connected across the
coridary winding 34 of the master transformer
" MT and thé relay is operated in step w1th the

1mpulses of electromotlve force mduced in the
secondary winding 34 due to Vazlatlons of the
anode” current’ ﬂowmg in the prlmary w1nd1ng

25, the relay ‘ME bevng operated to one posmon

in response to an increase in the anode cuu'ent
and operated to 1ﬁs other posmon in response to

a decrease in the anode current

It will ‘be undelstood that ‘the invention is not
limited to the condltlon Whe1e the: tube ET is
blased to cutoff and-an adjustment of the fube-
can be used where the bias of the tube is such
that a g1ven value* of anode- current normaily
ﬂows and the current is varied above and below
thls given value.

As here shown the decodmg transformer DT is
an autotransformer having a portion of:its wind-
ing- 85, supplied- with- ditect current from the-
B32-_N32 source when-the armature 33 of the
master relay is operated to one of its positions’
and another portion of the'winding-3%-is supplied -
w1th direct  current’ when" the armature 383" is
operated to its other position. It follows that an’

alternating: electromotive  forceé is developed-
across’ the winding 35" when the” relay MR- is-
operated; the frequency of the electromiotive ror'*ef In: descrﬂomg the” operation of the apparatus

corresponding to the rate’at which the relay is - I sh 1 assumy t .
operated. The alternatmg electromotwe force' 65 a 3t e hat the sw1tch 36 Iy closed SQ;

sponds
35 vention I shall

ary’ w1nd1ng 54° bemg connected to” the inpu¥

50 terminal [9° through a résistor’ 48 and wire: 47,
It"is’ to 'be ‘pointed-out that the resistor 45°may
not be needed.

The’ asymmetrlc unit- R4 is- preferably a hdlf
 wave rectifier element, such” ds’ a" gérmanium’
55 crystal, a copper ox1de rectifier or a seleniom”

rectlﬁer Thus, the output of the oscillator Vi’
is connected ac oss the 1nput ‘terminals rg- and;
20 of the receiver- RC in" séries with’ the es'y
metric’ unit Rt! and i multxple w1th the i
60 tors !1 and f 8 Whlcn form q’ source of

thus’ develdped in’ the"” décoding tratisformeér is thereof is connected to’ the mput terminals |9
applied t0 détoding eirduits selectively’ responsive and-20°of the receiver RC. It'is to be recalled
to the" different’ code’ figgtieticiés of the’ eléctro= that’ the" alternatmg voltage supphed by the m-‘

motive force, The décoding cireuits in tarn se<” g
lectively govern ‘cabsignials and cther train: don-"

trol” devices: These® détoding: circuity and th“l'i" 1ator is of the order of 3 cycles per second, Dur-‘
control" of tli¢ calb’sighals afe” not shown Slnce ing-one" haif cycle of the. osc111ator vo’Itaﬂe, th T
they form ng” part‘of my: ifivention did a show- is,: 10r B yele
ing-theveos 1§ ot réqired forf'a fill understand= 75¢ of' the” setotidary winding” 54° a3 viewed in £ g
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drawing is the positive terminal, the rectifier
unit R4 is nonconductive thereto. During this
half eycle period of the oscillator, one half cycle
of the 100 cycle signaling current is blocked out
from -the path through the oscillator output
winding 54 by the rectifier R4 and during the
other half cycle of the sighaling current the os-
cillator voltage opposes the flow of the signal-
ing energy through the winding 54. Thus the
100 cycle alternating current supplied to the in-
put winding 3{ of the receiver is little attenu-
ated- during the half cycle of the oscillator the
rectifier R& is blocking. During the half cycle
of the oscillator voltage the top terminal of the
winding 54 is the positive terminal the rectifier
unit R4 is conductive thereof. The parts are
proportioned so that the oscillator voltage is rel-
atively high as compared with the signaling volt-
age as impressed upon the input terminals {8
and 20 of the receiver. Furthermore, the rec-
tifier R4 is selected to be worked at a relatively
high portion of its nonlinear characteristic.
Consequently, the path through the oscillator
winding 54 and the rectifier R4 substantially
shunts.- both half cycles of the signaling volt-
age during the half cycle that the oscillator volt-
age is passed by the rectifier R4 and substan-
tially no signaling voltage is supplied fo the in-
put winding 31 of the receiver RC. In other
words, the oscillator Vi is a low impedance
source connected in multiple with a high im-
pedance source during this one half cycle of the
oscillator voltage and the high impedance source
comprising the inductors {7 and {8 is in effect

short-circuited. . The energy supplied from the 3

oscillator to the receiver winding 31 is of such
a low frequency that it has little or no effect
on the amplifier AM which is funed to the rel-
atively high frequency signaling current.

It follows from the foregoing that the signal-
ing voltage from the inductors 17 and {8 is
supplied to the amplifier AM at substantially
full value during one half cyele of the oscillator
voltage and the signaling voltage is substantially
shunted and reduced to substantially zero value
during the other half cycle of this oscillator
voltage. Consequently the signaling voltage as
supplied to the amplifier of the receiver is coded
by being periodically varied at the code rate of
180  times per minute or 3 times per second,
that is, at a code rate corresponding to the fre-
quency of the oscillator.

The net result of this action is that the re-
ceiver RC is energized at a code rate correspond-
ing to the fregquency of the osciliator, the code
following relay MR is code operated at a rate
corresponding to the frequency of the coding
means in response to noncoded signaling current
supplied by the inductors {7 and {8, and a clear
signal indication or an indication corresponding
to the frequency of the oscillator Vi is effected
notwithstanding the fact that the signaling cur-
rent supplied to the track circuit is noncoded.

It is to be observed that the tuning capacitor
43 of the oscillator is provided with four lead
wires, two to each of its plates, and each plate
is included in series in a circuit and an open
circuit due to a defective plate of the capacitor
will render the oscillator inoperative and the
tault will be immediately detected by the receiver
RC not being operated to provide a proper cab
signal.

The coding meaxns or ccde modulator here pro-
vided has the advantages that it has no moving
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construction so it can be mounted in the usual
equipment box provided for housing an associated
receiver. In practicing the invention I have
found that the coding means here disclosed will
provide satisfactory and reliable operation over
a wide variation in temperature and also over
a relatively wide variation in the voltage of the
power source.

As stated hereinbefore, the electronic coding
means here provided is not limited in its use
to train carried apparatus. For example, it is
apparent that the coding means could be used
with the wayside apparatus to code the signaling
current as it is supplied to the ftrack circuit.
Furthermore, while a half-wave rectifier is em-
ployed in the output of the oscillator, it is ap-
rarent that a so-called full-wave bridge type
rectifier unit could be used in the output of the
oscillator and the signaling current coded in a
manner similar to that accomplished by the cod-
ing means here provided.

Although I have herein shown and described
but one form of electronic coding means for sig-
naling systems embodying my invention, it is
understood that various changes and modifica~
tions may be made therein within the scope of
the appended claims without departing from the
spirit and scope of my invention.

Having thus deseribed- my invention, what I
claim is:

1. In a signaling system, the combination com-
prising, a winding to be energized by an alternat-
ing current of a given frequency and coded by
being periodically varied at a given code rate, a
source of alternating current of said given fre-
quency, a circuit to connect said source to said
winding and including inductance and capaci-
tance to tune the circuit to resonance at said
given frequency, an oscillator generating an al-
ternating voltage of a freguency equal to said
code rate, a nonlinear device, another circuit to
connect said oscillator and device in series to
said winding in multiple with said source, and
said another circuit varying the alternating cur-
rent of said source supplied to said winding at
a code rate equal fo the frequency of the oscil-
lator voltage due to said nonlinear device.

2. In a signaling system, the combination com-
prising, a circuit element to be energized by an
alternating current of a given frequency and
coded by being periodically varied at a given code
rate, a source of alternating current of said given
freguency, means to connect said source to said
circuit element, coding means including an elec-
tron tube oscillator and a rectifier, said oscillator
operable to generate oscillations of a frequency
equal to said given code rate and having an out-
put winding to which said oscillations are sup-
plied, said output winding and said rectifier in
series connected to said circuit element in mul-
tiple with said source, and said coding means sub-
stantially suppressing said alternating current
during alternate half cycles of said oscillations
due to said rectifier and thereby coding at said
given code rate the energization of said circuit
element by said alternating current.

3. In a signaling system, the combination com-
prising, a winding to be energized by an alternat-
ing current of a given frequency and coded by
being periodically varied at a given code rate, a
source of alternating current of said given fre-
quency, a circuit to connect said source to said
winding and including inductance and capaci-
tance to tune the circuit to resonance at said
given frequency, coding means including an elec-
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‘tron tube oscillator and a rectifier, said oscﬂ-
lator operable to genelate os
_quency equal to - said given ,
voltage relat1ve1y h1gh compared 'to the voliage
.of said alternating current Said osclllator having
-an output winding fo whlch sazd osclllatlons are
‘suppl;led and said output W1nd1na
tifier-in series connected to said ﬁrst mentr 12
winding in multlple wlth sa’d source, whereby
.sa1d codmg means substantxally suppresses said
_alternating current during. alternate half cycles
of the osc1llatlons due to- their voltage and the
nonlinear characterlstlc of said

-first- mentloned W1nd1ng is ener ,_zed by alternat-
-ing current coded at said given code rate_
4 In combination, a windln

_asource of alter-

mrcult means to- connect S d, source to sald w_ .~
ing-and including capac1tance to tune the c1rcu1t
40" resonance at said high frequency, an, oseil-
lator generatmg an alternatmg Voltage of a
9ther c1rcu1t to connect sa1d oscﬂlator and rectl-
tfymg-means to said w‘ndmg in mult1ple w1th sa1d
-source, sa‘d another circuit:in effect shunting
-said- alternatmg Voltage of hlgh frequency away
from -said winding durlnor the half cycle.of the
“low- frequency alternatlng voltage sa1d rectlfymg
-meansis conductive whereby the euergy supplied
4o said winding is perlodlcally varied at a code
rate. correspondmg to said low flequency, ;
-signalling ‘means controlled by the coded. enerﬂy
thus supplied -to sald W1nd1ng

+5,.In comblnatlon an mput circuit, a source of
alternating st gnahng voltage of a given fre-
~quency, c1rcu1t mefms to couple said source to

said ClI‘CUIt means 1ncludlng capacztance to tune
the circuit means to resonance at said given fre-
queney, -an oscillator generating an alternating
voltage of a freguency lowersthan said given fre-
quency, a current rectifier, another cireuit to
connect said oscillator and said rectifier to said
input circuit in multiple with said source, said
another circuit in effect shunting said signaling
voltage during the half cycle of the oscillator
voltage said rectifier is conductive due to the
nonlinear characteristic of the rectifier whereby
the energy supplied to said input circuit by said
source is periodically varied at a code rate de-
termined by the frequency of said oscillator, and
signaling means controlled by said input circuit
responsive to said coding of the signaling voltage.

6. In combination, signaling means effectively
responsive to alternating voltage which is coded
by being periodically varied at a given code rate,
a source of noncoded alternating voltage having
connections to said signaling means for supply-
ing energy thereto, said alternating voltage being
of a frequency higher than said code rate, an os-
cillator generating oscillations of a frequency
equal to said given code .rate, an asymmetric
device, and means to connect said oscillator and
said device to said signaling means in such a
manner as to effectively shunt said source of
alternating voltage on alternate half cycles of
said oscillations.

7. In combination, a receiver including an
amplifier and a relay operable in response to an
alternating voltage of a given frequency and
coded at s given code rate, said receiver having
an input circuit tuned to resonance at said given
frequency, a source of alternating current of said
given frequency having connections for supplying
its energy to said input circuit, coding means

10.
“said rect1ﬁer and thereby coding the energy sup-

‘plied to said inpuf .circuit at. _said given code
rate.
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Jincluding an electron tube oscillator. generating
an alternatmg Voltage of .a frequency equal to

sa1d given code rate and havmg an. output W1nd-
ing to which said oscﬂlator voltage is supplied,
a rect1ﬁer another circuit 1nclud1ng said output
W1nd1ng and rectlﬁer connected to. sald receiver

vmput c1rcu1t and said another cire u1t in effect
‘suppressmg the alternatmg voltage ‘of said

source supplied to said input circuit during alter-
nate half cycles of said 0sc1llator voltage due to

8. In, comblnatlon a signaling receiver includ-

ing a code Tesponsive relay.means operable when
,anlalternatlng voltage coded by bemg per. 1odlcally

Vamed at a given code late is supphed there

;sa1d recelyer havmnr a palr of 1nput terrnnals to

which sald relay means is. connected a control
circuit receiving at times no coded lternatlng

,current and electrlcally coupled uo sald qn out ter-

minals Ior supplylng an alternatrnw' voltade
thereto, coding means 1nclud1ng an osc1llator and
a rect1ﬁer sald oscﬂlauor operable to generate
oscﬂlatmns of a frequency equal to uald given

:code rate, said osc1llator connect d. to sald 1nput
‘terminals in series Wlth said. rectlﬁer to Impress

alternate half cycles of said oscﬂlatmns on said
termmals, and said oscﬂlator connectlons and
the osc1llat10ns gene1ated by the o<cﬂlator sub—
stanwally .suppressing sa1d alternatmg Voltage
supplied by said control c11cu1t at sa 4. code rate
for ocelatlng sa1d relay means 1n respon to

‘sald noncoded, alternatmg current of the control

01rcu1t
9. I"l combination, a signaling receiver 1nclud-

'1ng a code following relay means, operated when
vsupphed w1th recurrent p lses of alternatmcr

for cald recewer and across hich, term;
relay means is connected, \a control clrcul.,,re
celvmfr noncoded altsrna* ing curr ent a relatlvely

7h1gh 1mpedance inductor coupled ‘to said control

circuit and connected across said terminals to
impress on the terminals a noncoded alternating
voltage in response to said control circuit cur-
rent, an electron tube oscillator tuned to generate
oscillations of a frequency substantially equal to
said code rate, a half-wave rectifier, a relatively
low impedance winding receiving said oscillations
from said oscillator, circuit means including said
winding and said rectifier in series connected
across said terminals, and said circuit means
forming a low impedance path in multiple with
said high impedance inductor which substantially
suppresses said nonceded alternating voltage dur-
ing the half cycles of the oscillations passed by
said rectifier and said relay means is supplied
with pulses of alternating voltage of said code
rate in response to said noncoded slternating
current of the control circuit.

10. In combination, a receiving means which is

perable in response to periodic interruptions of
alternatlng voltage at different selected code
rates, a pair of terminals across which said re-
celving means is connected, a control circuit
which is supplied with noncoded alternating cur-
rent, an inductor coupled to said confrol circuit
and connected across said terminals for supply-
ing thereto noncoded aiternating veltage in re-
sponse to said control circuit current, an oscil-
1ator operable to supply tc an output winding an
alternating voltage of a frequency substantially
equal to a selected one of said code rates, a half-
wave rectifier, circuit means including said out-
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put winding and said rectifier in serieg connected
across said terminals, and said output winding
and rectifier proportioned in such a manner as
to substantially shunt said alternating voltage
during the half cycle of said oscillator voltage
the rectifier is conducting to substantially in-
terrupt said noncoded alternating voltage at the
frequency of said oscillations for operation of the
receiving means in response to the noncoded cur-
rent of the control circuit.

11. In combination, a receiving means which is
operable in response to periodic variations of
alternating voltage at different selecied code
rates, a pair of terminals across which said re-
ceiving means is connected, a control ecircuit
which is supplied with noncoded alternating cur-
rent, an inductor coupled to said contro] circuit
and connected across said terminalg for supply-
ing thereto noncoded alternating voltage in re-

sponse to said control circuit current, an electron o

tube oscillator tuned to generate oscillationg of a
frequency corresponding to a selected one of said
code rabes, an output winding receiving said
oscillations from said oscillator, a half-wave
rectifier, circuit means including said outpus
winding and said rectifier connected across said
pair of terminals, said output winding and recti-
fier proportioned to form a low impedance path
during the half cycle said rectifier is conducting
and substantially suppress at said terminals said
voltage supplied by said inductor whereby the
inductor voltage applied to the receiving means
is periodically varied at said selected code rate.

12. In a signaling system, a code following re-
lay means responsive to alternating voltage which
is periodically interrupted at a given code rate,
a transformer having a primary and a secondary
winding, said secondary winding being con-
nected to said relay means, an inductor receiving
at times a noncoded alternating voltage and con-
nected. to said primary winding to supply said
alternating voltage thereto; a code modulator in-
cluding an electron tube oscillator, an output

12

. winding and a half-wave rectifier; said oscillator
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tuned to generate oscillations of a frequency
equal to said given code rate, said output wind-
ing coupled to said oscillator to receive said oscil-
lations, said output winding and rectifier in series
connected to said primary winding in multiple
with said inductor, said output winding ‘having
a relatively low impedance compared to the im-
pedance of said inductor and the output winding
substantially shunts said inductor during the half
cycles of said oscillations the rectifier is conduct-
ing whereby the voltage of said inductor is sub-
stantially interrupted at said code rate and said
relay means is operated in response to said non-
coded alternating voltage received by the in-
ductor.

13. In combination, a signaling receiver in-
cluding a code responsive relay means operable
when an  alternating voltage coded by being
periodically varied at a given code rate is sup-
plied thereto, said receiver having a pair of input
terminals to which said relay means is connected,
a control circuit receiving at times noncoded
alternating current and electrically coupled to
said input terminals for supplying said alternat-
ing voltage thereto, a code modulator including
an electron tube oscillator and a half-wave
rectifier, said oscillator tuned to generate oscil-
lations of a frequency corresponding to said given
code rate, 2 winding adapted to receive said oscil-
lations from the oscillator, circuit means includ-
ing said winding and said rectifier in series con-
nected to said input terminals to impress alter-
nate half cycles of the oscillations on the ter-
minals, and said circuit means and the oscilla-
tions effective to code said alternating voltage at
said code rate for said relay means to be operated
in response to said noncoded alternating current
of the control circuit.
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