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5 Claims.

The present invention is concerned with a 8ys-
tem of remote selective control by wire or by
radio predicated upon the employment of a se-
lector of the stepping type known from automatic
or machine telephony, the control of the said
selector being particularly insured in such a way
that the mechanism is safeguarded from inter-
ference or jamming actions either intentional or
inadvertent.

The general practice in the art of remotely
controlled selectors is to control or actuate such
a selector device by the intermediary of trains of
impulses, each such train comprising one or sev-
eral impulses, and causing the selector to move
forward a number of steps corresponding to the
number of impulses that have come in. The
signals thus have the form of a certain number
of impulses which are separated by spaces.

As a general rule, with a view to avoiding jam-
ming or interference actions in a system of the
said sort, the impulses are made of a certain
special characteristic. For instance, in the case
of radio-telemechanics, independently of the
wave length on which the signals have been sent
out, these signals are modulated by one or several
frequencies (either RF or AF), the receiver being
furnished with suitable resonators designed so as
not to allow of the transmission or passage of
signals except those that have been suitably
modulated.

The chief characteristic feature of the system
forming the object of this invention consists in
controlling and actuating the selector by the
agency of trains of impulses of a predetermined
form, these impulses consisting of signals of an-
other special kind separated by spaces, the latter,
in turn, consisting of signals of a predetermined
sort being dissimilar from the former: and in
using at the receiving end arrangements of such
a nature that after reception of a signal of the
first kind, the receiver is caused to assume auto-
matically a position that is suited for the recep-
tion of a signal of the second kind, and so forth.

Another chief characteristic of the invention
consists of causing variations in the kind of the
Impulses and the spaces after each impulse of one
and the same train, in other words, in propor-~
tion to the feed or forward motion of the selector,
and in equipping the selector with means of such
a nature that the receiver will be made to auto-
matically change, in the desired order and se-
quence, to the particular position that corre-
sponds to the reception of the impulse or tie
space to follow after the last signal that had
come in. :

(CL 177—-353)

My invention will now be described in detail,
reference being had to the accompanying draw-
ing, the sole figure of which shows diagrammati-
cally the circuits for a preferred embodiment.

For the sake of simplifying explanations the
supposition will be made that the receiver con-
sists of a circuit tuned to a definite frequency;
this circuit comprising the inductance coil § and
the condenser T may also be tuned to another
certain frequency if the condenser R is added. A
relay RP connected across the terminals of the
resonant circult operates only when the signals
coming in at E have a frequency corresponding
tc the tuning of the circuit, the said relay RP
then closing its contact 1.

The system herein described is designed to be
operated by signals sent out by conventional call
apparatus. These signals, however, are pref-
erably characterized by different frequencies for
spacing and marking pulses. . In a train of im-
pulses each marking frequency is followed by a
spacing frequency.

The frequency sent out at the time of impulsing
is the same to which the circuit ST has been tuned
and adjusted; this frequency will hereinafter be
called the working or marking frequency 'T. The
frequency sent out during spacing intervals or
periods at the termination of the train is the
frequency to which the circuit STR has been
tuned, and this spacing frequency will herein-
after be called frequency R.

The operating assembly of the selector com-
prises: A relay RT which is rendered operative
by action of the frequency T and driving the
relay CFR.

A relay CFR changing the frequency, cutting
in circuit the condenser R and driving the relays
PTR and DC.

A relay RR which is rendered operative by the
frequency R, releasing CFR and driving the se-
lector over line Ld.

The operation of the time-lag relay PTR causes
relay RT to de-energize and relay RR to operate.

A working relay DC involving a long time-lag
releasing CFR.

A relay DM characterized as quick-acting and
slow to release. This relay operates under con-
trol of relay DC and has for its purpose to render
operative a working relay at the end of a selecting
operation.

A relay DA, also characterized as quick-acting
and slow to release. This relay puts the selector
in readiness at the beginning of a train of im-
pulses, At the end of such an impulse train it
opens a relay operating circuit.
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The selector shown is of the stepping type relay
system. It comprises selector relays Si to sS4
associated with auxiliary relays AS{ tc ASé for
causing step by step motion according to the
number of current impulses transmitted over the
line L1. ‘This selector is merely shown by way of
example, for 1t may be replaced by any other kind
of stepping selector, either electromagnetic, motor
driven, or the like.

The controlled means may be of any kind at all
and they are indicated at MI, M3, M4. They are
controlled by the agency of working relays MAI,
MA3, MAM, the latter being subject to control
actions from the selector.

A cut-off relay Zo corresponding to step 2 of the
selector serves to de-energize the working relays
and consequently also the driven means when
signal No. 2 comes in. This position is evidently
chosen merely for the sake of illustration, for it
will be evident that relay Zo, according to re-
quirements, could be operated by any other step
of the selector.

The selector comprises onlyfour steps by way of
example, and it will be understood that the same
could comprise any other number of steps accord-
ing to the number of control actions to be per-
formed; in other words, for instance, the selector
could be of the multi-stage type with hundreds,
tens, units, so as to allow of the selection of
several hundreds. In that case recourse would

" be had to the conventional methods known from
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machine telephony associated with such special
means as shall hereinafter be described.

Supposing that the device M3 is to be actuated,
the impulse train coming in at E will be composed
of three impulses of frequency T each followed by
a space characterized by the transmission of fre-
quency R.

Upon the first impulse (frequency T) RP and
RT will be operated. RT feeds DM which in turn
feeds DA. The line 1.2 is isolated, whereas line L8
is fed, and the selector is thus made ready.

At the same time RT feeds CFR, the latter is
“held”, cuts in the condenser R and feeds PTR
and DC. When the condenser R is connected, the
relay RP releases, for at that instant the impulse
of frequency T is still proceeding and circuit STR
responds to frequency R.

An instant later PTR which is working with
time-lag cuts off RT and cuts in operation RR.
The relay PTR is so adjusted that the length of
its lag will be approximately the same as, or
slightly greater than, the length of an impulse of
frequency T. As a result the operation of relay
RR is delayed until nearly the end of this impulse.

Following the first marking impulse a spacing
pulse of frequency R is transmitted. At this time
the circuit STR is adjusted to the spacing fre-
quency. Relays RP and RR are caused to oper-
ate. Relay RR opens the circuit through relay
CFR, releasing the same, and condenser R is thus
cut out of circuit. The relays RP, RR and PTR
are restored. The relay system is then prepared
to receive a succeeding marking impulse of fre-
quency T.

The cycle hereinbefore described recurs in the
course of the second impulse of frequency T and
the second space with frequency R; and it is re-
peated, of course, also upon the arrival of the
third impulse and the third space.

The part played by the relay DC is explained as
follows; this relay has a relatively long time lag
in its operation in response to a marking signal
and it is not responsive to marking impulses as
brief as the ordinary counting impulses to be used.
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The relays DM and DA have been working from
the very first impulse; they are of the “slow-re-
lease” type, that is to say, after having been
energized it is necessary that their feed"be cut for
a certain length of time in order that they may
become de-energized. Now, in the course of the
reception of the control signal, DM receives cur-
rent either by RT or by RR and stays energized.
The result is that DA also remains excited and
feeds a negative potential to the selector by way
of line L38.

In the course of the signal, during each space,
RR puts an impulse upon the line L{ which con-
trols the selector formed by the relays S{ to S4
and their associated relays ASl to AS4. Three
impulses are thus sent towards the selector, and
they cause successive operation of the relays Si,
ASl, S2, AS2, S3 and AS3. The first impulse
across Ll excites SI which closes the contact in
the circuit of ASI. Assoon as the impulse ceases
S1 and AS| become thus excited in series; Si then
holds in order that ASI switches line Al on the
contact controlled by AS2 and disposed in the
circuit of S2. The switching mechanism operates
in a similar manner for the succeeding impulses.

At the end of the signals, relays RT and RR
stay inoperative and unenergized; hence, at the
end of a moment the relay DM releases, line L2
becomes alive and by way of the contacts 6§ and 1
the working relay MAS3 is energized. This relay is
held at (4-), line L5 being directly on (—). Re-
lay MA3 through line I4 (4) supplies the driven
element M3.

Immediately following the de-energization of
DM, the relay DA is likewise rendered inoperative
and separates the line L8, and this results in all of
the relays of the selector being rendered inopera-~
tive. In fact, only MA3 and element M3 remain
alive and energized.

The assembly is thus ready for another control
action.

It will be seen that this system is adapted to
render operative sequentially a plurality of ele-
ments such as indicated at M1, M3, and M4, and
these stay in working state as long as no zero
control action is recelved.

The zero or clearing control action is character-
ized by a train comprising two impulses which
causes operation in the selector of the relays Sli,
ASI, S2, AS2. What results after this control
action is that when on the line L2 & current is
caused to flow, the relay Zo is made to operate and
cut the line LS, and this restores the working
relays MA to inoperation.

It will thus be seen that this arrangement
allows of preparing an operation or action before-
hand, to release it by a brief signal, to arrest it by
a new signal of brief duration, and to repeat it at
will. Al that is necessary for that purpose is to
provide between each one of these control actions
time sufficient to restore to inaction the time-lag
devices DM and DA and this happens generally
in practice.

The restoration to inaction of the working re-
lays MA is insured, as in the preceding case, by
action of the relay Zo responsive to control action
2. It will also be noted that the assembly thus
designed makes 1t feasible to control simultane-
ously a plurality of operations.

The action of the system will now be considered
when subjected to an intentional or accidental
jamming effect or interference.

(1) Continuous jam on frequency T in the ab-
sence of signalling: the relays RP, RT, DM, DA,
and CFR operate, condenser R is cut in circuit.
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; periods. In fact, jamming in this latter instance

The tuned circuit is no longer influenced by jam-
ming, the energized relays are successively caused

to be restored to inactivity with the exception of
‘CFR

Now relay CFR controls relays PTR and DC.
Relay DC is quick acting, but slow to release after
it is de-energized. The opening of contacts of
relayDCcausesrela.ysCFR.DCandP'rRtobe
restored. If the jamming action persists, the
cycle before described is repeated.

It will thus be seen that continued Jamming on
frequency T will leave the selector unresponsive,
To prevent the action of DC from vitiating or dis-
turbing correct signal reception, DC may be given
a sufficlent time-lag so that it will not open its
contact for a length of time equal to the dura-
tion of an impulse T followed by a space of Ire-

quency R.
(2) Continued:jamming on frequency R in the
absence of signals. This jamming will produce no

effect since the input resonant circuit is tuned to
frequency T. -

(3) Jamming on frequency T prior to and dur-
ing signaling.. Before the signal, the situation is
the same as In case (1), and if, at the instant of
the first impulse of frequency T, DC has not
opened its contacts, this first impulse falls to-
gether with the jamming and will be ineffective,
for the resonant circuit will then be tuned to the
frequency R. But during the first space this fre-
quency R is transmitted, and this becomes causa-
tive of the operation of the relays RP and RR.
The selector receives the first impulse.. At the
same time, however, relay CFR releases and the
resonant circuit becomes tuned to the frequency
T. As this wave is sent out from the Jamming
source, relays RP and RR stay energized. But at
the instant when relay PTR is released relay RT
is energized in lieu of relay RR. Relay CFR op-
erates and the resonant circuit is again tuned to
the frequency R. Relays RP and RT become
de-energized at an instant corresponding practi-
cally to the transmission of the second impulse of
frequency T. The relay PTR pulls up only an
instant after the action of relay CFR due to its
time-lag so that nothing happens as a result of
the transmission of frequency T which occurs
together with the jamming; but upon the trans-
Iission of the second space signal by frequency
R, relay RR becomes energized s0 as to render the
selector responsive to an ensuing impulse.

(4) Jamming on frequency R prior to and dur-
ing a signal. Before the signal, conditions are the
same as in case (2). During the signal, upon the
first impulse on frequency T, the relays RP, RT
and CFR operate, the resonant circuit becomes
tuned to frequency R, this being the wave sent out,
from the jamming station, RP and RT stay ener-
gized. However, an instant after the actuation of
CFR, relay PTR is operated. The latter is ad-
justed so as to act only after expiration of a delay
interval equal to, or slightly greater than, the
duration of an impulse on frequency T. Thus
relay RR will become subject to the control of
relay RP only at the instant when the space fre-
quency R is transmitted. The relay RR releases
relay CFR; the resonant circuit is tuned again to
frequency T; relay RP is restored, and relay RT
is then prepared for response only to a second
impulse of frequency T.

It will be seen from the preceding description of
the invention that the system is insensitive or
non-responsive to intentional or accidental jam-
ming sent out on one of the frequencies, either
during space periods or during control-action

3

merely means an extension of the time of action
of the relays RT or RR.

If the jamming persists after a signal it will
lkewise be without effect, for if it is of frequency
T 1t will not act upon RR, and if of form R, it
merely will cause extension of the end of the
signal at the moment when the resonant circuit
becomes tuned to frequency T.

The only disturbing jam would be the one re-
sulting from a continued and simultaneous trans-
mission of the two frequencies T and R. But in
this case the selector works step by step as far as
its last step, and all that is then necessary is that
this last step should not cause any working actions
in order that the jamming may not conduce to an
undesired control action. °

The above description has been given merely by
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way of example, and it will be evident that the )

different parts described may be employed com-
binedly or separately in whole or in part.

The step-type selector could consist of any de-
sired kind of automatic switch, a relay selector,
electromagnetic selector, motor selector, and the
like.

Each of the elementary signals (impulse or
space) making up the control-action sequence or
train may be characterized by one or several fre-
quencies, either RF or AF, or else by any other
measurable phenomenon or physical action such
as duration, phase, power, etc.

The arrangements here disclosed may be used
not only in connection with systems predicated for
their practical operation on trains of impulses of
the kind utilized in automatic telephone work, but
also with system controlled by code signals of the
Baudot, Morse, or similar kind,

The input relay or relays RP may be of any

. desired sort, provided that they satisfy the condi-

tions laid down in this specification. The inven-
tion is useful in all kinds of remote-control or
tele-mechanical schemes worked over a wire or by
radio.

The scope of the invention is such that the sig-
naling code to be employed may be widely varied
in its characterization. That is to say, the im-
pulses and the spaces between impulses may be
differentiated, for example, by the use of differ-
ent frequencies as disclosed in this application, or
by other means known in the art.

Iclaim:

1. In a selective signaling and impulse counting
system, a signal responsive means including a
resonant circuit normally tuned to a marking sig-
nal frequency and at times tunable to a spacing
signal frequency, means operable after the recep-
tion of a marking signal of predetermined dura-
tion while said responsive means is adjusted to its
normal tuning condition for shifting the fre-
quency response thereof, means operable after the
reception of a spacing signal of predetermined
duration while said responsive means is adjusted
to the spacing signal frequency for restoring said
responsive means to its normal tuning céndition,
and means including a Plurality of individually
responsive electro-magnetic units each selectively
actuable by the signal responsive means in coop-
eration with the other said means, for counting
the number of recurrences of marking and spac-
ing signals of predetermined duration.

2, Controlling apparatus including a system of
counting relays and means for successively oper-
ating said counting relays including a receiver-
circuit responsive to signals of different prede-
termined frequency and duration characteristics
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by which so-called “marking” and “spacing” im-
pulses are distinguished, relay means for shifting
the response of said recelver-circuit to accept a
spacing impulse following a marking impulse, and
vice versa provided marking and spacing impulses
are alternately received at & predetermined ca-

" dence, and means for disabling the system of
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counting relays and for restoring said controlling
apparatus to its initial condition for accepting a
marking impulse, the last said means being oper-
able upon reception of an impulse of excessively
long duration.

3. In a selective system responsive to signals
composed of current impulses of two different
predetermined characteristics, a receiver-circuit

adjustable alternatively to either of two resonant

conditions, a relay in the recelver-circuit respon-
sive to impulses of either characteristic, a plural-
ity of ordinally numbered relays of which the first
and second are alternatively operable by the
recelver-circuit relay, the third relay is operable
by the first and is self-locking and constitutes
means for shifting the receiver-circuit resonance
adjustment from a normal to an alternative con-
dition, the fourth relay is slow acting in response
1o the actuation of the third relay, and constitutes

2,181,164

means for switching the control by the receiver-
circuit relay from the first to the second relay, the
fifth relay is very slow acting under control of the
third relay and constitutes means for unlocking
said third relay after receipt of a succession of
impulses of both characteristics, the sixth relay is
operable by the first, provided the fifth relay is not
in the actuated position, and the seventh relay is
operable by the sixth, and selective means oper-
able to count the number of impulses of predeter-
mined duration to which said second relay is
responsive while the seventh relay remains ener-
gized. )

4, A system in accordance with claim 3 and
having means operable by said second relay for
unlocking the third relay.

5. A system in accordance with clalm 3 and
further characterized in that the time constants
of the different relays are suitably adjusted for
enabling said second relay to be intermittently
actuated only in response to alternate actuations
of the receiver-circuit relay and provided sald
alternate actuations synchronize with the ca-
dence of the signals. .

LOUIS L. E. CHAUVEAU.
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