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UNITED STATES

2,210,576

PATENT OFFICE

2,210,576
. SIGNALING SYSTEM .
. Clyde J. Fitch, Endicott, N. Y., assignor to Inter-
national Business Machines Corporation, New
York, N. Y, a corpora.tion of New York

Applicahon September 16, 1938, Serial No. 230 292

6 Claims.

The present invention relates to -signaling sys-
téms and more particularly to signaling systems
- utilizing signal distributing. means in the form
of an electronic distributing means adapted to be
g controlled in accordance with the provisions of the
well known principles of the mechamcal start-
stop signal distributors. ' .
In the instant application the electronic dis-
tributing means comprises a plurality of electron
10 discharge devices arranged electrically so that the
anode circuits in the preceding devices exercise
.control over the grid circuits of the succeeding
‘devices. Normally, the electron discharge devices
are maintained non-conductive until a control

15 circuit of the electronic distributing means is’

conditioned in  a predetermined manner, thus
rendering the electron discharge devices conduc-
tive automatically in succession until the last de-

vice of the series is rendered conductlve where-

20 upon the normal control conditions are restored
to render the said series of devices non-conduc-
tive, thereby preparing and conditioning the elec-
tronic distributing means for further signal con-~
ditions. - Provision is made in the present inven-

925 tion to condition signaling channels associated
with the electronic distributing means so that at

- the particular time interval the said electron: dis-

charge.devices are rendered conductive, the sig-

naling channels are adapted to be rendered effec-

30 tive for predetermined control purposes. .
One of the objects of the present invention re-
sides in the provision of control means for a plu-
rality of electrically associated electric discharge
devices adapted to be rendered conductive suc-

g5 cessively at exclusive intervals which, when con- .
_ ditioned in a predetermined manner, is effective’

‘to control the initiation of the progressive oper-
ation of the electric discharge devices. *

Another object of the present invention resides

in the provision of means whereby the electronic

distributing - means is adapted to be operated
. aperiodically, that is, adapting the electronic dis-

tributing means to be operated so as to simulate

the action of the well known mechanical start-
45 - stop signal distributing devices.

An object of the present invention resides m
the provision of means comprising signal trans-
mitting and receiving means associated with elec-
tronic start-stop distributing means at remotely

50 situated stations to contrcl the said distributing
Jmeans for transmitting and receiving signals.

‘Ancther object of the present invention resides
in the provision of means controlled by the sig-
nal transmitting means whereby upon operation

o5 thereof the electronic distributing means at the

(CL 178—53.1)

transmitting and recelving stations are rendered

- operative., i E
Another object of the present invention is the -

provision of combinational code transmitting and
receiving control means associated with the elec-
tronic distributing means to control and be con-
trolled by the respective electronic distributing

‘means at the transmitting and receiving stations.

Still another object of the present invention
resideés in the provision of means to impress con-

" tinuously upon the transmission medium during

non-signaling intervals a system conditioning sig-
nal thereby ma,inta)inin'g ‘the electronic.receiving
distributing means inoperative until cessation of
the conditioning signal ocecurs.

Still another object of the present invention re-
sides in the provision of means to render ihopera-
tive automatically the electronic distributing

10

15

means at both stations upon completion of the -

signal fransmission cycle.

Further objects of the instant invention reside
in any novel feature of construction or operation
or novel combination of parts present in the em-
bodiment of the invention described- and shown
in the accompanying drawings whetheér within

or without the scope of the appended claims and

irrespective of other specific statements as to the
seope of the invention contained herem

In the drawings:

Fig. 1 shows diagrammatically the circuit ar-
rangement for the present signaling system.

Fig. 2 shows one form of circuit arrangement
of a suitable tone signal generating system.

Fig. 3 shows a circuit arrangement of the trans-
mitting electronic distributing means and specific
associated control devices. '

Fig. 4 shows the circuit arrangement with the
receiving electronic distributing means and the

“associated specific control circuits.

Before describing in- detail the electrical ar-

‘rangement of the present electronic distributing
.means and an exemplary type of specific control

cirenit arrangement which may be employed in
association therewith, a brief and general descrip-~
i;ion of the signaling system will now be given.

General description
Referring now to Fig. ‘1, a dlagrammatic ar-

20

30

35

rangement is shown embodying the electronic - l

disfributing means indicated generally at 12 and

° 14 at the transmitting and'receiving stations re-

spectively. A plurality of signaling channels are -

shown associated with the transmitting distribu-
tor and .are shown as adapted to be controlled
by-control elements such as the contact means
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C/-\-l to C—8. The said contact means are pro-
vided to condition the signaling channels and:
electronic  distributing means to initiate inde-
pendent’ or dependent signals which are based
upon a time division basis, that is, particular time
values-are imparted to the signals during prede-
termined timed intervals to differentiate between
the successively initiated signals.

The signaling channels obviously may be as-
sociated with a common control device having in-
terrelated control elements to control the condi-
tioning of the independent signaling channels, or
individual devices may be provided having unre-
lated control elements wherein independent con-
trol means are provided to condition simultane-
ously or aperiodically the signaling channels to
control the initiation of the control signals. Thus,

. for example, the signaling channel control means,

namely, the contact means C—I to C—8 may be

_operated. independently to condition the ‘associ- -
‘ated signaling.channels. and the electronic dis-

tributing means or may be controlled in prede-
termined or permutative combinations to condi-

“tion the said associated signaling channels and

electronie distributing means. o
In order to simplify the description to follow,
let it be assumed that the contact means C—I to

- C—b .are’ controlled in accordance with well

30

8

40

45

50

known permutation codes, that is, let it be as-
sumed that the contact arrangement designated

C—I{ to C—5 are controlled by well known types
of keyboard control devices such as, for example, .
the type disclosed in U. S. Patent 1,214,515 dated -

February 6, 1917, or if preferred it may be of the
type shown in copending application Serial No.
113,798, filed’ December 2, 1936. Such forms of
control devices are well known in the art and,

since the control devices per se form no part of .

the present invention, further details and de-

scription are deemed unnecessary and thus-are .

generally indicated in the said figure by the refer-

*ence character 11.

Thetransmitting eléctronic distributing means
generally indicated at 12 is shown in detail in
Fig. 3 and comprises a series of electric discharge
devices ST, 8T—I, ST—2, etc. The individual

‘devices ST—I. to ST—b5 normally are maintained

non-conductive until a predetermined signal con-
dition is adapted to condition the control device
é‘l‘ to render the remaining eléctric discharge de-
vices conductive progressively . in succession.

. Upon operation of the last, device 'in the series,

55

60

. tions are not transmitted to impress upon the .

. 65

control means are provided to restore the series -

-

of devices to the normal non-conductive condi-

tion until rendered operative at a later time upon. .

further conditioning of the control device ST..

1t should be mentioned in respect to the pres- -

‘ent application of the electronic distributing
means to be outlined hereinbelow that further
well known - signaling conditions are simulated,

namely, that the circuif arrangement is adapted |

during the periods that character signal condi-

transmission.  medium. a continuous- signal or
electrical condition. This signaling - condition
which may be applied to the transmission me-

. dium conforms to the marking signal (current

70

condition on the transmission medium) directly

impressed upon the transmission lines during .

the non-signaling periods in the present day
printing telegraph signaling systems. Thus, it

X

- will be shown that upon conditioning the control

device ST the continuous control or marking sig-

. nal impressed upon the transmission medium is

{

discontinued, creating a zero current condition

2,210,576

or spacing signal as it is referred fo in telegraph

practice. Then, during the following operation

of the discharge devices ST-—I to ST—5 vari-

ous signals similar to the marking and spacing*
signal conditions are impressed upon the trans- 8
mission medium in accordance with the condi-
tioning of the associated signaling channels.

¢ In‘Fig. 1 a tone generator generally designated
by the reference character {3 and shown in detail

in Fig. 2 is shown interposed between the trans- 10

mitting “electronic distributing means and the
transmission medium’ 0. It will be understood
as the description progresses that for certain sig-
naling applications the tone generator may be _
dispensed with and, instead of keying the tone 15
generator by the initiated signals, provision may
be made to impress the said initiated signals di-
rectly upon the transmission medium. Associ-
ated with the transmission medium at the receiv-
ing station is.a receiving electron distributing 20
means generally indicated in Fig. 1 by the refer-
ence character {4 and shown in detail in Fig. 4,
The receiving electronic distributor is shown to

_comprise a series of electric discharge devices RT,

RT—I{, RT—2, etc. The discharge device RT is 25
employed as a control device for the remaining
devices in the series, namely, RT—I to RT—5,
and is adapted to be operated similarly as the '
control device ST associated with the transmit-
ting distributing means to control the sequential 30
operation of the series of devices RT—I to RT--5.
Tt will be seen that the operation of the said series -
of electric discharge devices at the transmitting
and receiving stations are similar in action. Spe-
cific control circuits are shown associated with 30
the receiving electronic distributing -means to
control the assoclated signaling channels which
js shown to include the control means M—I to*
M—B5. The said.control means M—i to M—S$§.

may comprise individual control means for indi- '40

vidually associated and unrelated devices or, as
stated.in connection with the transmitting sta-
tion, the said’ control means may form part of a

common. control device and be jnterrelated to

control the common control device in accordance 45

with the signals impressed upon the transmission
medium. To continue with the example set forth
ih connection with the transmitting station, the
control means M—1I to M—5 may comprise the

individual control magnets adapted to be ener- 50

" gized or controlled in accordance with well known
‘permutation codes to control. & signal recording

device & well known form of which is disclosed in
U.'S. Patent No. 1,128,422, dated February 16,

1915, or may be of the type shown in the copend- 85

ing U. S..application Serial No. 113,799, filed De-
cember 2, 1936." In Fig. 1 the signal recording

.means is referred to generally by the reference

character 15, and as this mechanism per se forms

no part of the present jnvention, it is deemed un- 60

necessary to describe it in further detail.
Pransmitting circuit arrangement

Referring now to Fig. 3, the electronic signal
distributing means at the transmitting station is g5

“shown to comprise a series of electric discharge

devices ST, ST—I, ST—2, etc.. The individual
discharge devices are shown to comprise a well
known form of double triode type of electron dis-

- charge means. It is seen that one of the anode 79

circuits of the preceding tube is electrically cou-

.pled and adapted to control the input circuit of

the next discharge device in the series. The
grids 21-25 of the.devices sT—I1 to ST—5 re-
spectively are normally adapted to be biased by 75
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the battery 26 and the grid biases are adapted to

10

15

20

‘be of such values as to render the devices ST—I_
to ST—§ non-conductive. . The grid 20 of the

device ST is also adapted to be biased by the said
battery 26 to the same degree so that no current
is permitted to flow in the associated anode cir-
cuit. It'is to be noted that a variable resistor 18
is provided so that slight variations in the values
of the grid bias for all the individual grid ele-
ments of the tubes, except the control grid 19,

may be effected. By varying the grid bias of the

said devices, the timed interval required for the
generation of the impulses by the said devices
can be varied deperiding upon the degree of bias
supplied. Thus, by varying the common control
resistor 18 the time interval required for gener-
ating the entire group of impulses by the indi-
vidual devicés can be increased or decreased
equally so that the complete cycle period required
for the generation of the individual impulses can

be arranged or set to be of any predetermined -

values.
The 1mp1'1ses generated by the indmdual dis-
charge devices ST, ST—I, ST—2, etc., ‘are im-

- pressed upon the next succeeding'-’*devices by

means of the associated transformers T—2, T—3,
etc. In the primary circuits of the said trans-

. formeérs T—2 to T—6 individual impulse delay

30

. 40

50

E=)
1

60

65

means are incorporated in the circuits to delay
the initiation of the following impulse which is to
be impressed upen the next discharge device in
the series by means of the associated transformer.
The time delay means comprises the individual
primary windings of the said transformers and

- the associated individual condensers 32-36.

Now assume that the switches S—I to S—4
associated with the power supplies designated A
and B are closed. It is seen that a circuit is

immediately established permitting current to -

pass from the positive terminat of the power sup-

ply ‘B through resistor 37. and. conductor “38¢ -

through the primary winding of the transformer

T—I,-anode 39 and the cathode of the device ST,

to the negative terminal of the power supply B

through the bias control resistor 18, creating a -

potential difference across the signal output ter-
minals 38 and ‘39 or, stated in other words, im-
pressing a continuous signal or electrical condi-
tion upon the output terminals 38 and 39. ‘This

-8ignal condition referred to corresponds to the

continuous ‘marking signal condition impressed
upon the transmission line in well known printing
systems. Current is permitted to flow in the said
circuit associated with the anode 39, since the
corresponding control grid element 'Is is con-

nected directly through the resistor {71 to the:-

cathode of the device ST, thus maintaining the
grid bias value thereof at zero and permitting

‘current to pass from the said anode 39 to the

cathode of the said device under the condltmns
described.

It was mentdoned,that the grid element 20 m )

the device ST and the grids 21-25 of the devices
ST—I to ST—35 were maintained at a normal

' negative bias so as to render the associated output

. ‘eircuits non-conductive.  Thus far, it is seen that
- all the output circuils associated w'ith ‘the indi-
- vidual anodes of the said devices with the excep-

tion of the circuit associated with the anode 39
of the device ST are not energized _under the
present conditions It should be mentioned that

_ the direction of the current flow through the pri-

75

mary winding of trahsformer T-—1 i§ such as to
ald the negative bias potential impressed on grid
element 20, so that at the moment the said cir-

3
cuit is established, the bias condition impressed
on the grid 20 remains such so as to maintainthe
circuit associated with anode 40 deenergized.

.Now assume for the moment that a negative,
potential is impressed upon the grid circuit f9 &
of the device ST which, for example, occurs when
the contacts CR—b associated with relay CR are
closed, thus permitting the following circuit'to be-
established: from the negative terminal of the
Jpower supply A to conductor 5i, contacts CR—b 10
(assumed to be elosed), conductor 52, resistor 11,
conductors 63 and 54 to the positive terminal of
the power supply A. Upoh establishing the de-
seribed circuit from the power supply A through
the said contacts CR—b the direction of the cur- 18
rent flow through the said resistor 11 is such as
to impress a negative potential on the grid 19 of
the device ST with respect to its cathode, which
potential is sufficient to bias the device ST pre-
venting further current flow in the circuit con- 20
‘nected to the associated anode element 39.. Sup- .
pressing -the flow of current in the circuit asso-

clated with the said anode 39, it is seen that the -
signa] condition impressed upon the terminals
38 and 39 is discontinued. Hereinafter the con- ‘gg
tinuous signal condition impressed upon the ter-.
minals 38 and 39 and characterized as similar to
the continuous marking signal of the present
printing telegraph systems will be referred to as
the “system conditioning signal.” When the cur- 3¢
rent flow is discontinued. through the resistor 31,
no difference of potential is impressed upon the
terminals 38 and 39 or, in other words, the con-
‘ditioning signal no longer is impressed thereupon.
This condition will be referred to as the “starting g5
£ignal” and corresponds to the zero current con-
dition or spacing signal of the telegraph systems.
Treferred to.

It was just mentioned that the normal current’
flow through resistor 31 flows through the primary - 40
winding of the transformer T—1{ in the anode 39
and cathode of the device ST. However, when
this current ﬂow is suppressed or cut off, due to
the potential drop impressed upon-the resistor
{1 upon closure of the contacts CR—b, the sudden
interruption of the current flow through the said
primary winding of the transformer T—I causes
the magnetic field thereof to collapse and gen-
erate an impulse which is-impressed upon the
control grid 20 of the devige ST through the sec- gq
ondary winding of the said transformer T—I. It

_was mentioned that normally the grid element 20
"is at a negative bias, thus preventing current to

pass from the associated anode 48 to the cathode
of the device ST. The impulse generated, due to 55
the collapse of the magnetic field of the trans-
former T—{ and impressed upon the grid 20,
is adapted to be in a positive direction, thus over-
coming the bias impressed upon this grid by the
‘battery 26 and thereby permitting:current to flow
momentarily in the circuit connected to the asso-
ciated anode 40. The circuit referred to asso- .
ciated with the anode 40 can be traced as follows:
from the positive terminal of the power supply B

-to the common conductor 55, primary winding of

the transformer T—2 and the shunted condenser
32 to the anode 40 and cathode of the device ST
to the common conductor 53 and negative ter-

‘minal of the said power supply. Since the impulsé
_ generated by the collapse of the magnetic field in 70

the transformer T-—I1 and impressed upon the
control grid 20-is of short duration , the current

"flow in the circuit connected to the anode 40 is

similarly of short duration, and the time value
j:h'ereof is equivalent to the timed inte_rval during 75
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which the impulse fs impressed upon the grid 20.
The impulse generated by the transformer T—2 is
retarded in phase 180° from the original impulse
generated by the transformer T—I due to the im-
pulse time delay means comprising the aperiodi-
cally tuned. transformer circuit. - The impulse

- generated by the transformer T—2 is initiated at

10

a time duration later than the impulse generated
by the transformer T—I but the time of initia-
tion or generation is equal to the time duration

".of the impulse initiated by the transformer .

i5

The delayed time of initiation and the time dura-
tion during which the signal is generated by
transformer T-—2 is controlled by the values of
the inductance, resistance and capacitance in
the aperiodically tuned transformer circuit. The
polarity of the windings of the transformer T—2
is such that the impulse generated thereby, upon
cessation of the current flow through the primary
winding thereof, which is impressed upon the
grids 21 of the device ST—1 is impressed on-the

' - said grids in a positive direction, thus overcoming
the negative bias impressed-upon the said grids

30.

2( by the battery 26, thereby permitting current
to flow in the circuit associated with the anode
42 of the device ST—I1. | . . i

Tt is seen that the-circuit assoclated with the
anode 42 is similar to the tuned cireuit arrange-
ment associated with the anode 40.. Thus, upon
impressing the said “impulses upon the grids 21

. of the device ST—I, thereby rendering the said

ss ilarly retarded 180° in phase with respect to the,

‘the transformer

" the tuned circuif, and impressed
trol grid elements is retarded 180°

device conductive, current momentarily is per-
mitted to flow in the following cireuit: From the

positive terminal. of the power sipply B to the
to ‘the tuned circuit arrangement

conductor 55
comprising condenser 33 and primary winding of
T—3, anode 42 and associated
cathode of the device ST—I to the negatiye-ter-

minal in the said power supply. Cessation of .

current flow in this last described circuil is ef-
fective ‘to generate and initiaté another impulse
which is impressed by means of the transformer
T3 in a positive direction upon the grids 22 of
the devide ST—2. The impulse initiated in- this
circuit, however, due to the time delay action of
upon the con-
respect to the impulse impressed upon the grids
22. Tmpression of the positive impulse upon the
grids 23 is effective to initiate still another im-
pulse, since the device ST—-31s rendered conduc-
tive so as to .energize the tuned cireuit associ-
ated with transformer: T—5. The impulse ini-
tiated by this last mentioned transformer is sim~

impulse impressed upon the device ST—3 tv con-
dition the grids 24 of the device ST—4, render-
ing this last ‘mentioned device conductive and

energize the tuned circuit associated with the

transformer T—8 to initiate, upon deenergiza-
tion thereof, still ahother 180° phase retarded
impulse which is impx;essed upon-grids 25 of the
device ST—5 réndering this last mentioned de-

-vice conductive. -
Thus, it is seen that the normally non-conduc-
are rendered con-’

tive devices ST—I to ST—5
ductive progressively in succession whenever the
control device ST is conditioned in a predeter-

" mined mannér. The sequential operation of the

70

75

devices is effected by the generation of the in-
dividual impulses which are adapted to overcome
the effects of the individual grid biases impressed
upon the devices to render the said devices con-
ductive in succession. Immediately after the op-
eration of each device,

. distributing means.

in phasé with

the grid: bias impressed -

2,210,576 i

upon the assocfated device I8 effective fo regain
control thereéf, thus rendering the assoclated
devices non-conductive until a further cycle is
established by virtue of conditioning the con-
trol device ST in the predetermined manner just

_described, namely, to render one of the current

of*the device ST non-conduc-
tive, for example, by impressing a grid bias of
sufficient value upon the associated control grid
to prevent current flow in the associated anode
circuit. . .

The cessation of the said system conditioning
electrical condition generated by the device ST
and impresseed upon the circuit associated with
the anode 39 thereof is effective to cause genera-
tion of the first control impulse which is of suf-
ficient value to overcome the negative grid bias
of the first device in the series of devices com-
prising the electronic distributing means, namely,
discharge device ST—1.. A second impulse is

conducting paths

_generated due to the conductivity of the sald
the next de-

first device of the series fo render
vice in the series conductive. However, the ini-
tiation of the said second impulse is delayed by
means of the tuned circuit arrangement inter-
posed between thé said first and second devices.

“The described action is effected progressively in
_succession rendering in turn each of the suc-

ceeding devices conductive for a short timed in-

_terval corresponding to the time duration that

the impulse is impressed thereon. ]

Tt was mentioned that upon operation of the
last device in the series that the electronic dis-
tributing means is automatically restored to the
normal inoperative state or condition, thus pre-
paring the distributing means for furthersignal-
ing purposes. - One method of effecting this de-

10

20

25

3¢

sired feature will now be explained. It was as- - '

sumed that during the description of the suc-

cessive operation of the said.electric discharge

devices the contacts CR—b were closed to effect
initiation of the progressive operation of the
For the following descrip-
tion, at the moment, let it be assumed that the
normally closed contacts SR—a upon operation
are effective to open the control circuit including
the said contacts CR—b until a later signaling
operation, similar to the one just described, is

_desired to be effected. It is seen that the ‘control-

ling relay coil SR which is adapted to operate the
contacts SR—a is connected directly to the anode
50 of the device ST—S. Therefore, upon opera-
tion of this device ST—S5, which is the last one
in the series, it is seen that the coil of relay

SR is cnergized by means of the following circuit

. which is established momentarily from the posi-

tive terminal of the power supply B to conductors

-55 and- 56, coil of the relay SR, anode 50 and
‘cathode of the device ST—5 to the negative ter-
‘minsl of the said power supply through the con-
‘trol resistor 18, thus energizing the said coil and

thereby effecting operation of the relay to open

the contacts SR—a. The said contacts SR—a -

are. included in-the grid-bias circuit described
hereinabove to impress a bias of sufficient value
upon the control grid 19 of the device ST to
prevent current flow in the circuit connected to
the associated anode 38 thereof. It was assumed
that operation of the contacts SR—a is effective

_to cause the opening of the contacts CR—b un-

til these last mentioned contacts are operated
at a later time. ‘Thus, it is seen that the nega-
tive bias is removed from the control grid 19 ot

70

the device ST, thereby permitting current to .
flow in the associated anode circuit which as 78
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traced hereinabove comprises the circuit from the
positive terminal of the power supply B to the
resistor 37, conductor 38a, primary winding of
transformer T—1, anode 39 and cathode of the
device ST to the negative terminal of .the said -
power supply. Current flow in this circult again
establishes a difference of potential across the
output terminals 38 and 39, thereby impressing
upon the sald output circuit the system condi-
tioning electrical condition referred to herein-
before. It is understood now that this electrical
‘condition is maintained on the transmission me-

. dium associated with the terminals ‘38 and 39
_. until the contacts CR—b are operated at some

25

later time. The grid bias impressed upon the
control grids of the remaining devices in the dis-
tributing means are effective during the non- -
signaling periods to regain control, as mentioned

“hereinabove, of the devices, “thus preventing

these- devices from being conductive, ' In this.
manner it is seen that the electronic distributing.
means Is rendered operative for a predetermined
timed interval 'and at the end of this timed
Interval is rendered inoperative until at any later
desired period the control device ST is condi-
tioned in the predetermined manrer as described
hereinabove, ) . : .,

Each of the said devices' ST—I to ST—$ in-

cluded in the signal distributing means is elec~

- 30

‘38

, ment will be how described. . -

40

trically associated with. individiial - signaling
channels. . The control circuits of these channels
comprise the individual circuits 61-85 which are
associated with the anodes 41, 43, 48, 47 and 49
respectively and. are conditioned in succession
upon operation of the devices ST—I to ST—5§ for
control purposes. ‘In order, to simplify the de-
scription, a specific signaling control arrange-
Assume that the contacts C—1 to- C—F8 are”
controlled permutatively by suitable signaling ap-
paratus which are well known in the art and sim-

- 1lar to those fully disclosed in the above referred .

45

to U. S. Patent No. 1,214,515 and copending ap-
plication Serial No. 113,798, Such signaling ap-
paratus is adapted to control the operation of the

. contacts simultaneously in varlous combinations

- 56

representing different - characterizations., As--
sume now that the groupof contacts designated
C—3 are operated momentarily to close the con-

-tacts 66 and 6. - Upon closure of the contacts 66

the following circuit is established from the neg-
ativesterminal of the power supply A through
the "normally closed contacts SR--a, common.

-conductor §J, normally closed contacts CR--c,-

-contacts 68 now closed, gommon conductor 68,
normally closed contacts CR—a, coil of the relay -

~ CR, conductor 52, resistor 11, conductors 53 and .

60

84 to the positive terminal./of the sald pewer sup-
ply, energizing the coil of the said relay effecting
operation of the associated contacts. -As shown -
in Fig. 3, the contacts CR~b and CR—a are of

‘the “make before break” type. Therefore, a cir-

‘cuit is established from the negative terminal of
the power supply A, through the contacts CR—b
and- the coil of relay CR before the contacts
CR—a are opened. Inthis manneér the relay CR
is adapted to be energized and maintained oper-
ated continuously until the ﬁorma:lly closed con-
tacts SR~—a are opened. - ’
At the same time through the contacts 87 a
circuit ‘is established to effect energization and
operation of the relay R—8 by means of the cir-
cuit"from the negative terminal of power. supply

- A to conductor §l, contacts CR-~c, contagcts. 61,

75

niormally closed contacts R—3a;.coil of relay R3

“

_ these conditions tHe potential difference im-

/In above that the collapse of the magnetic field

_initiated, retarded 180° in phase with respect to
‘the impulse originated by the transformer T—I. -

5

to the positive terminal of the said power supply,

- thus energizing and operating” the sald relay.

The contacts R—3b and R—3a are of the “make
before break” type so that a circuit from the
said power supply is established through the
R~3b contacts to maintain the relay R—3 ener-
gized until the normally closed contacts SR—a
are opened. The contacts CR—c associated with
the CR relay are adjusted so that upon energiza-
tion of the relay CR there is enough timne lag in
the operation of these contacts to permit the cir-
cuit just described: to be established, namely, to
permit energization of the group of control'relays -

‘R—I to R—5. It is seen that, when the contacts

CR~—c are opened, the power supply is cut off
from the group of control contacts C—I to C—5,
thus preventing operation of the signaling appa-
ratus and any one of the contacts C—I to C—5§ .
to disturb the signal selection set-up until the end -
of the transmission cycle, that is, until the signals 20
representing the selected character are trans-
mitted. by the 'eleptronic distributing means.
Closure of contacts R—3c¢ connect conductor 63
and anode 45 of the device ST—3 by means of
the common conductor 69 to the output terminals-
38 and 39. Therefore, it is seen upon operation .
of the group of contacts identified as C—3, the

“said output circuit of the device ST—3 is condi-

tioned or completed for energization whenever - .
the device ST—3 is rendered conductive. - 30
It was mentioned hereinabove that upon clo-

- sure of contacts CR—b permitting voltage to be .
‘impressed upon. the circuit associated with the -

35

control grid element 19 of the device ST, this cir-
cuit which was traced, is effective to establish a

~ bias upon the said control grid element of such

value $0 as to prevent current to flow in the out-

© pub circuit associated with the anode 39 of the

sald device. It is understood now that under “0
pressed across the output terminals 38 and 39 no ‘
longer exists and that hereinabove this condition
at this time was referred to as the starting signal -
condition. It was also described in detail here-

in the transformer T-—I momentarily generates

-an impulse 'in a positive direction overcoming

the grid bias impressed upon'the grid element
20 of the device ST and that at this moment cur-
rent is permitted to flow in the circuit associated
with the anode 40 of the said device. .Due to this
current flow, the transformer T—2 is energized
and by means of the described’time delay means
associated therewith an impulse is generated and

The impulse initiated by the transformer T—3 is
effective to render the device ST—I conductive,
which in turn energizes the transformer T—3
and subsequently renders the device ST—2 con-
ductive, in turn energizing transformer T—4
rendering the device ST—3 conductive at a later
timed interval and energizing'the transformer
T—5 and rendéring the device ST—4 conductive
which in turn energizes the transformer T-—§ to 6
render the last device in the series ST—§" con-~ -
ductive.. It is seen that since the contacts R—Ic
and R—2c, remain open at the time the device -
ST—f and ST—2 are rendered conductive, no . -
signal conditions.can be initiated by the'said de-
vices when rendered conductive; thus maintain-
ing the transmission medium; connected to the
terminals 38 and 39, unenergized at these par-

~tlcular timed.intervals jn the transmission cycle.

However; when the device ST—3 is rendered op- 76

10,

85

60-

70
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erative due to the impulse generated and initiated

by the transformer T—A4, & signal at this par-

ticular timed interval is impressed upon the out-
put terminal 38 and 39 by means of the following-
circuit which is established momentarily: from
the positive terminal of the power supply B to
the resistor 31, conductor 68, contacts R—3c, con-
dictor 63, anode 45 and cathode of the device
ST—3 to the common conductor 53 and the neg-
ative terminal .of the said power supply through
‘the control
tial difference acrass
flow through the resistor 31, there-
by impressing a signal condition upon the output
terminals at the particular timed interval the
device ST is rendered operative. The said signal
condition exists as long as the impulse
by the transformer 74 is impressed upon the
control grids 23 of the device ST—3. Upon ces-
sation of the sald generated pulse, the negative
grid bias inipressed upon the said grids 28 is
effective to regain control of the device ST—38
thereby preventing further current flow in the
signaling circuit. and thereby suppressing the

257 signal condition impressed upon the output ter-

30

. “the signaling cycle. It was

35

50

&5

60

5

0
! - ditioned’ signaling

minals. Since the contacts R—3c are the only
contacts closed for the example chosen, & signal
condition is only transmitted at the timed inter-
val the device ST—3 is rendered conductive.
However, it is obvious that _various combinations

of signal conditions can be impressed upon the.

output terminals depending upon the specific
combinations of control contacts operated during
mentioned that upon
operation of the last device, namely, ST—5 in the
series that the relay SR is energized and operated
to open the associated contacts SR—a. Opera-

~tion of ‘these last mentioned contacts is effective .

to open the holding circuits for the relays R—3

and CR. Deenergization of the sald relays re-.

stores the normial conditions as described here-
in’ above and as shown in Fig. 3. o
It is remembered that, when the normal con-

"ditions referred to are restored, the negative grid

bias impressed on the control grid 19 of the device
ST is removed therefrom, permitting curreht to
flow immediately in the circuit associated with
the anode 39, thereby impressing the contimuous

signal condition upon the output terminal 38 and .

39 and which has been referred to as the system
conditioning signal.” The ‘electronic distributing

means is now conditioned for further signaling’.
associated signal- .

purposes upon operation of the
ing apparatus and control circuits; namely, the
group of contacs C—1 to C—8 and control re-
lays R—I to R-=8 andthe associated control cir-
cults. In this' manner it is seen that the elec-

tronic signal distributing means is rendered op- -
" erative automatically upon operation of the sig-

naling apparatus and by means of the intercon-
necting cﬁntrol circuits between the electric dis-
charge devices of ‘the distributing means of the
dévice ST—I to ST—8 are rendered conductive

automatically in sequence to permit any of the

conditioned signaling circuits or channels, by the

respective contacts C—I to 'C—b8, to. impress

corrssponding signal conditions upon the output”
.terminals 38 : '

and 36, . . o
1t is also seen that automatically upon opera-

tion of the last device of the series that the con-

““ ‘normal unconditioned state and that the elec-

.

tronic signaling distributing means is rendered
{noperative until subsequent operation of the sig-

”_i’;éll_ng« apparatus, 'During the non-signaling.

resistor 18, thus impressing & poten= -
the terminal 38 and 89 due’

generated

apparatus is Testored to the

2,210,576 .

periods, that is, when the electronic distributing
mesans is inoperative,
is continuously impressed upon the output termi-

nal 38 and 39. Ifis alsoseen that upon operation

of the signaling apparatus and after the desired

character selection has been effected due to the
circult arrangement of ‘the associated control’
means the further operation of the signaling ap-
paratus during the signal transmission cycle is
ineffective to effect or destroy the selected and
stored character selection previously set up. Due’
to the described circuit arrangement of the con-
trol means, the signaling apparatus is not effec-
tive to set up a new character selection until the
end of the signaling cycle, ‘

o

a steady electrica] condition -

15

Tone signal generator - N

For certain applications of the present signaling
system, it may be desired to'provide a signal gen~
erator keying arrangement adapted to be con-
trolled by the character impulses or electrical
conditions initiated by the
arrangement and impressed upon the terminals
38 and $9 thereof. It hasbeen found that, when-

-ever.such is the case,
shown in Fig. 2 is suitable for such purposes. The
tone signal generator in the figure is shown to
comprise a conventional type of electronic oscil-
lator system comprising the electron discharge

device 10 and the associated circuits which are ar-.

ranged so that the oscillator system is contin-
uously in an oscillating state. Part of the energy
from the oscillating system is impressed by means
of transformer’T{ upon
of the electron discharge device 72. The device
12 comprises a double triode type of
device and the control grid elements of which,

secondary or output winding of the oscillator sys-
tem transformer 11. The energy generated by
the device:12 is impressed upon the associated
-push-pull-gutput transformer 13, the secondary
winding of which is connected to the output ter-
_minals 14 and 75. The discharge device 12 is ar-
ranged so as to be controlled by the character
impulses initiated by the transmitting circuit ar-
rangement just described and in such a manner
_that, when the normal line signal or electrical
condition is impressed on the:output terminals
88 and 89 of the transmitting circuit (the normal
line -signal ‘condition is the system .conditioning
electrical condition referred to hereinabove), the
bias potential impressed on the grids of the de-
vice 12 is such that the device 12 is conditioned
to be conductive, permitting a tone signal to be
. impressed upon the cutput terminal 74 and T8.
- However, wheh the conditioning signal is removed
from the liné, that is, when the signal no longer

the circult arrangement

the control grid elements

discharge .

20 .

transmitting circult -

are connected in push-pull relationshio to the

"

56

" is impressed upon the terminals 38 and 38 (for -

example, when the starting signal is transmitted)
the device 12 is adapted to be controlled so as to

5

.be¢ non-conduyctive by 4impressing grid bias po-

‘tential upon the control grid elements of the de-
vice, 50 that thereis no current flow in the output
‘circuits thereof, thereby discontinuing the tone
signal impressed upon the output terminal T4 and
15. This grid element biasing arrgngement can

- e effected in. the following manner. 2
A single wave rectifying device
‘the cathode element of which is connected.to a
»’point T6a on the voltage divider and the anode
elements of which are confiected through resistor

" tioned at this time that the input ferminals m

and 18 are connected directly to the transmitting

T4z is proﬂded. :

w -

S ot terminals T1.and 18,  Ttwhould be men=-

B
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circuit output terminals 38 and 89 respectively as

shown in Fig. 1. Thus, it is seen that the output
circuit of the device 14a is extended through re-
sistor 16 and also resistor 3T (Fig. 3) to the point
19 on the voltage divider shown in Fig. 2. As-
suming now for the moment there is no signal
condition impressed on the input terminal 17 and

18, it is seen that the anode elements of the de- -

vice T4a are provided with a negative potential
with respect to the cathode thereof equal to the
voltage drop across the resistor 80 of the said

voltage divider -A- mid point connection is pro- .

vided from thé secondary winding of the trans-
former 11 to the anode elements of the device T4a
and due to this arrangement the grid control ele-
“ments of the device 12 which are connected in

. push-pull fashion to the said secondary winding

20

5.

30

are provided with & negative potential with re- -
- spect to the cathode thereof which is connected

to a point 81 on the voltage divider. Thus, the
negative bias potential impressed on the grid ele-
ments of the device 12 is equal to the sum of the
voltages across the resistors 80 and 82. This volt-
age value is sufficient to bias the grid elements of
the device 12 so as to render the said device non-
conductive, thereby preventing the energy from
the oscillator system impressed directly on the
winding of transformer Tl to be impressed upon
the output terminal 74 and 76.

Now, whenever the normal line signal, such
as the system conditioning signal or the charac-

" ter signals, are impressed upon the terminals 38

and 39 and 17 and 78 respectively so that the
polarity corresponds to that shown in Fig. 2 (and
s0 that ‘the voltage value. thereof is ‘equal in

- amplitude to the voltage drop across the resistor

80), the rectifyinge device T4a will be rendered "

conductive - and the bias potential on-the grid
elements of the device 72 will then be equal to
the voltage drop across the resistor 82. The volt-

_age drop across resistor 80 has been nullifiled by

. the signal voltage on the input terminals 77 and

18. Resistor 82 is of such -value that the. volt-
age drop across it is adapted to provide a bias
potential for the grid elements of the device 12
so that this device is rendered conductive and
operates in a manner similar to the class A type

of amplifier, thereby permitting the output en-

" ergy of the oscillator circuit to be amplified and

650
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impressed upon the output signals 74 and 15. If
the 'voltage of the signal conditions impressed
on the input terminals 17 and ‘18 is of greater

value. than the drop across resistor 80, current

is permitted to flow through the resistor 76 and
the rectifying device T4a.and resistors 80 and 37.

. However, resistor 16’ is of such relatively high

.65

;70

value that said current flow is limited to such -

small value that the'voltage drop across the
rectifying device is negligible so that-this volt-

-age drop which opposes the voltage drop across
- resistor 82 is so minute that for practical purposes

the class A’ bias potential established for” the
tube 72 is not effected or altered sumciently to

-effect the action or operation of the device 72.

In other words, if the input signal voltage im-
pressed on the. terminals 11, 18 is of a value
equal to the drop across resistor 80, the device
12 is provided with bias potential comparable
to that of a class A amplifier and, if the input
Voltage is greater than the drop across the said
resistor the class A bias potential is altered only
a negligible value. The advantage of this ar-
rangement is that, if the input signals vary in

- amplitude, there will be reproduced tone signals

15

.of uniform amplitude in the signal output circuit -

represented by the terminals T4 and 18, provid-
ing however that the minimum amplitude of the
signals on the input terminals 71, 18 is never less
“than the voltage drop across the. resistor 80,

In accordance with this circuit arrangement
it is seen that, whenever electrical conditions

representing .either a system conditioning signal
or character signals are impressed upon the
transmitting circuit output terminals 38, 89, the

_ tone signal generator circuit arrangement is con-
ditioned to permit the tone signals to be im-
pressed upon the. output circuit terminal 74, 185,
and it is seen that, whenever the signal condi-
tions are not impressed upon the output terminals
38 and 39 of the transmitting circuit, the tone
signal generator circuit arrangement is  condi-
tioned so that no tone signals are permitted to
be impressed upon the output terminals 74 and
18 With this arrangement it will be evident
that the same signaling conditions will prevail

at the receiving station whether or not the tone -

-signal generator i$ provided and interposed be-
tween the sighal distributing means and the
transmission medium, that is, with the provision
of the tone generator tone signals are impressed
upon the transmission .medium whenever the
character or system signal conditions are im-
’ pressed upon the output terminals 88 and 39,
and, of course, it is seen that without the pro-
vision of the tone. generator the ‘character and
system signél conditions are impressed directly
upon the transmission medium through the ter-
minals 38 and 39. ! . e .

. Receiving czrcuit arrangement

ing distributing means is shown to comprise the
control electron discharge device RT and a series
of electron discharge devices RT—I to RT—5.
The discharge devices utilized in the receiving
circuit are:of the double triode type similar to
those employed in the transmitting -circuit ar-
rangement. The method of generating the con-

" Referring now to Fig. 4, the electronic receiv-

,77

10

15

28
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trol impulses to control the sequential operation -

of . the discharge devices RT—I to RT—5 is

exactly the same as the .method described in.

connection with the transmitting circuit arrange-
ment and shown in Fig. 3. For this reason it is
,deemed unnecessary to répeat at this time the
’ detailed method of generating and initiating the
. individual phase retarded. impulses which .are

RT—I to RT-5.

It is to be noted, however, that all of the grid ‘

elements, namely 86-91, are provided with a neg-
ative grid bidgs potential by means of the battery
92 which is of sufficient value to render the

impressed progressively upon the series of devices

45
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devices RT, RT—I to RT—S5 nonconductive (as- -

suming, of course, that no signal conditions are

impressed upon the input terminals 84 and 85

of the receiving circuit). A full wave rectifying
device 95 is shown to be .electrically associated
with the input terminals-84 and 85 of the receiv-
ing circuit, Whenever the tone signal generator

is ‘employed, the tull wavé rectifying device 95

is provided in the receiving circuit in order to

65

»- rectify the tone signals impressed upon the, ter- -

minals 84 and 85. Upon rectification of the tone’
signals and as lofig as the tone signals are im-.

pressed upon the input terminals of the receiv-

70

ing circuit, a continuous voltage is impressed -

" across the resistor 96 of the polarity shown. .

It is thus seen that the input circuit of the
electron discharge device 97 is electrically asso-
ciated with the input cn'cmt of the receiving sys-

5
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tem by means of the connection thereof with -

10

o

the resistor 96. It should be mentioned, how-
ever, that, whenever signal conditions. are not

impressed upon the input terminals 84 and 85,

the device 97 is adapted to be provided with a
grid bias pofential of sufficient value to render
this device non-conductive.
referréd to ean be traced from the negative ter-
minal of the power supply C to conductor 98, grid
current limiting resistor 99, grid and cathode ele-
ments of the device 91, through the common re-
turn conductor 100, to-the positive terminal of

" the said power supply. However, the' bias po-

15

20

25
"permit current to flow in its output circuit, the.

30
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40

" of the control device
‘vice and the remaining

45

50

bb

‘transformer

tential impressed upon the said grid element is
adapted .to be counteracted by the voltage im-
pressed across the resistor 96 whencver signal
conditions are impressed upon the terminals 84
and 85. Assuming now that the system condi~
tioning signal ‘is impressed continuously upon

said input terminals of the receiving circuit and

-that the rectified voltage impressed upon the
resistor 96 is effective to overcome the grid bias.

potential impressed upon the control grid of the

device 97 so that this said device is: rendéted con-’

ductive. Now, since the device 97 is adapted to

following circuit is adapted tp be energized and
can be traced from the positive terminal of tne

power supply D to the conductor 181, anode and

eathode elements of the device 91, conductor 62,

normally closed contacts R-—10b, primary wind-
ing. of the first sequence coupling transformer
TT—{ to the negative terminal of the power
supply through the resistor 103. Thus, whenever

‘the tone: signals are impressed upon the termi- -

nals 84 and 85, the device 97 is conditioned to
permit current to flow through the primary wind-

ing of the first sequence transformer TT—I1. Cur-.
‘rent flow, however, when first established through
.the primary winding of transformer TT—I at

this time is not effective to overcome the bias
potential impressed upon the grid elements 86
RT so that this control de-
to RT-—5 in thig series remain non-conductive.
The reason for.this is that the direction -of the
current flow through the primary winding of

T is such as to aid the negative
Lias potential on the grid elément 20. However,
when the incoming signals are no longer im-
pressed upon the input terminals 84 and 85, which

is the-case when the starting or character sig-
nals are transmitted,-the device 97 is instantly .

controlled by the grid bias potential impressed
thereon so as to render the device non~conductive

and due to the interrupticn of 'the current flow

" through the primary winding of the transformer

- 7pp=_{, the magnetic field thereof is caused to

80

- 85

collapse resulting in an impulse in a positive di-

rection which is impressed upon the grids 86 of

‘the device RT through the secondary winding -
_of theé transformer TT—I. The impulse gen--

erated by the said transformer is of siufficient
value to overcome momentarily the bias potential

impressed upon the said grids 86 so as %;o render
the device. RT conductive. It is noted‘that the .
anode element 106 of the’ device RT is connected

° ‘%o the primary winding of the Aransformer TT—2

70

so that, when the device RT is rendered con- .
ductive, the said transformer is adapted to be-
energized by means of the circuit from the posi- -

" tive terminals in-the power supply D to the time

J

%

+ delay circuit means comprising the primary wind-
-ing of the transformer TT—2 and the condenser.
~assoclated therewith to the anode 106 aud cath-

~ L

This biasing circuit

_circuit atrangement.

discharge device RT—V'

2,210,576

ode of the device RT to the negative terminal
of the said power supply. Upon cessation of the
current flow in the primary winding of the trans-

former. TT—2, an impulse is generated .in thie

secondary winding thereof retarded 180° in phase
with respect to the impulse generated by the trans-
former . TT—I to overcome the bias on the grid
elements 87 of the device RT—I to render this

last mentioned device conductive. Individual

phase- retarded impulses are then sequentially
geherated and initiated by the remaining trans-
formers of the sepies TT—3 to TT—6 to render
the remaining associated devices RT—2 to RrT—75
conductive progressively and in succession simi-

larly as described in connection with the devices

‘ST—1| to-ST—5 with respect to the transmitting
The transformers TT—I
to TI'—6 have the same inductance, capacitance
and Tresistance values as those of the transformer

_T—1 to T—6 of the transmitting -distributing

means so that the time duration of the individ-

“ual impulses generated and the time duration of
.the cycle of operatioh of the electronic distrib-

uting means is the same as-that of the trans-
mitting electronic distributing means,

that is to

20

25

say, when the device ST—I| of the transmitter -

is rendered conductive to initiate signal condi-

‘tions which are impressed upon the input termi~

nals 84 and 85 of the receiving circuit, the device
RT--{ is rendered conductive so as to be con~

30

trolled by the said signals so initiated. The ac--
tion of -the devices ST-—2 to ST5 and RT—2 to

RT—F5 are similarly controlled so as to be ren-
dered conductive or" operative ab the same €x-
clusive intervals during the transmitting and re-
ceiving cycles. - :
“From the description up-to this point, the op-

- eration of the electronic signal distributing means
.per ‘se should be understood so that further de-
tailed description of the receiving electronic dis- .

tributing means is not deemed necessary. There-
fore, the specific control circuits and signal se-

‘lection ‘circuits will now be described.
When the first contiol impulse, caused by the:
collapse of theé magneticsfield of the transformer

TT—1{ is impinged on the grids 86 of the device

‘RT, reridering this device conductive, current is

also permitted to-flow in the circuit connected
to the dssociated anode 105 which may be traced
as follows: from the positive terminal of the
power supply D to the common conductor. 61, to

50

the pick-up coil 110 of the relay R—I10, anode -

105 and cathode of the device RT_to the nega-

‘tive terminal of the said power supply, thus en-

ergizing the said pick-up coil and operating the

relay R—I0 to open the normally closed contacts

R—10b and closing the contacts R—i0a.. A hold-
ing circuit for the said relay is immediately es-

tablished through the associated closed contacts:
and can be traced from the positive terminal |

of the power supply C through the normally closed
contacts R—I6¢, conductor 130, contacts’R—I0¢,

“holding -coil 120 of relay R—10 to the common
conductor §3f to the negative terminal of the

said power supply. - Therefore, it isseen that im-

mediately upon the generation of the first don-

trol impulse, of the electronic distributing means,
due ‘to the collapse of the magnetic field of the

transformgr TT—I, relay R—10 is adapted to be -

operated and maintained operated by means of

6B

0.

the holding dircuit just describedcuntil the nor- -

mally clésed contacts R—16c ‘are opened which
occurs at the end of .the transmission cycle and
will be explained later herein. The control re-

- lays R—Ii1 to R=-16 are similarly provided with

I



2,210,576
plck-up coils 111 to 116 and holding coils 12 to

126 for the same purposes.

It is seen that, when the contacts R—10b are
opened, due to the energization of relay R—10 the
cathode element of the discharge device 97 is dis-
connected from the primary winding of the trans-
former TT—I{. It is evident that this condition
exists as long as the said contacts are maintained.

_in' an operative position by the relay' R—10.

10

15

25

30

40

50

Therefore, due to. this arrangement, further sig-
nal conditions impressed upon the terminals 84
ahd 85 cannot be impressed upon the primary
of the transformer TT-—I to effect generation
and initiation of additional control impulses to
effect faulty operation of the devices RT, RT—I
to RT—35: of the series.

In order to explain how the timed character
signals transmitted and impressed upon the in-
put terminals of the receiving circuit are segre-
gated for control purposes at the receiving sta-

tion, it will be assumed that the character signal .

described to be initiated by the transmitting cir-
cuit arrangement under control of the group of
contacts C—3 is impressed upon the input ter-
niinals of the receiving circuit. It will be remem-
bered in connection with the description of the
transmitting circuit arrangement that upon op-
eration of the group of contacts C—3 the con-
tinuous signal impressed upon the terminals 38
and 39 thereof was discontinued to effect initia-
tion of the so-called starting signal, and that
further signal conditions were not impressed upon
the terminals 38 and 39 until the time interval
that the device ST—3 was rendered operative.
Therefore, it is understood for the particuldr ex-

ample described in connection with a single ey--

cle of operation of the transmitting circuit that
the following electrical signal conditicns were
created, namely, to interrupt the continuous elec-
trical signal condition impressed upon the ter-
minals 38 and 39, which is referred to as the
starting signal condition which was then followed
by an electrical signal condition initiated during,
let us say, a third timed interval of the trans-
mission cycle when the device ST—3 was ren-
dered operative Tollowed by the normal line sig-
nal condition or system conditioning slgnal at the
end of the transmission . cycle.

Upon receipt of the first said signal conditions
referred to as the starting signal, the device RT

-is rendered operative to operate the relay R—I0

and cause the progressive operation. of the re-

. mainiyg devices RT-—I to RT—B8 in the series.

GO

70
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It was explained that during the signaling cycle,

that is, when the electronic distributing means at
the transmitting station and the recelving station

aré rendered operative progressively, the cath--

ode element of the device 97 is isolated from the
primary winding of the transformer TT—I and
that due to this arrangement the grid potential
impressed upon the grid element of the. device 987

is effective to regain control of the device render- -

ing it non-coniductive whereyer signal condi-
tions are not impressed iipon the input terminals
84 .and 85 of the receiving cireuit during the
transmitting and receiving cycle. Now let it be

-assumed that the character signal initiated by the

operation of the device ST--3 of the transmitter
is received and impressed upon the input termi-
nals of the receiving circuit which, as explained
before, occurs at the time that the control im-

pulses generated by the transformer TT—4 and .

impressed upon the grids 89 of the device RT—3
render this last-mentioned device conductive.

-Receipt of the said character signal condition. is

_inoperative.
-timed Intervals when the devices RT—4 and

9

effective to cause the voltage drop appearing at
this moment across the resistor 96 to neutralize or

.counteract the grid bias potential impressed upon

the control grid element of the device 97 to con-
dition the said device so as to be conductive, Due
to the conditioning of the device 97 in the de-
scribed manner, at this particular timed interval
current is permitted to flow in the circuit which
may be traced from the positive terminal of the
power supply D to the common conductor 101,
anode and cathode of the device 97, common con-
ductor 100, pick-up coil 113 of relay R—13, anode
107, and cathode of the device RT3 to the nega-
tive terminal of the power supply, thus energizing
the said pick-up coil and causing the operation
of relay R—13. A holding circuit for the said
relay Is immediately established and extends
from the positive terminal of the power supply C
to ‘the normally closed contacts R—ITa, com-
mon conductor 132, contacts R—I3a now closed,
holding coil 123 of the sald relay to the negative

“terminal of the said power supply, maintaining

the relay R—I3 operative until the normally
closed contacts R—17a are opened at the end of
the distributor cycle.

It is understood that at the timed intervals the
device RT—{ and RT—2 are rendered operative
for the specific example chosen, current fiow in
the output circuits of the said devices which are
associated respectively with the pick-up coils I {1
and 112 of the relays R—}i and R—12 is sup-

pressed, since the device 97 at these particular
timed intervals is adapted to be non-conductive,

due to .the fdact that signal conditions are not
impressed on the input terminals 84 and 85 at
these particular timed intervals, thus permitting
the grid bias to control the device 37 so as to be
This same condition exists at the

RT—b5 are rendered conductive. Therefore, the
associated relays R—I4 and R—15 remain inop-
erative during this said distributor cycle.

It will now be seen that, when the last discharge
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device RT—35 of the series is rendered conduc- .

tive, provision is made to not only restore the
electronic distributing means at the receiver:to
the normally inoperative state but that provision
is also made to permit the conditioned and se-
lected signaling channels to be effectxve for con-
trol purposes.

One method of effecting these features is to
provide for the energization of the relay R—i¢
when the last device RT—5 in the series is ren-
dered conductive. In accordance with this pro-
vision the pick-up coil 16 of the said relay is
adapted to be energized at this.time by means of
the circuit established from the positive terminal
of- the power supply D to the common conductor
104; pick-up coil {1®, anode 108 and cathode of

" the device RT—38 to the negative terminal of the

said power supply, thus energizing the said pick-
up coil and effecting operation of the relay R—I(8.
A holding circuit is immediately established for
this relay and can be traced from the positive
terminal of the power supply C through the nor-
mally- closed contacts' R—17a, contacts R—{6a

-now closed, holding coil 126 of the relay R—16

to the negative terminal of the said power sup-
ply, thus maintaining the said relay operated un-
til the contacts R—ITa are opened. Immediate-
ly upon operation of the relay R—18, the holding
circuit for the relay R—I0 is adapted to be broken

due to the opening of the contacts R—16¢ asso-

ciated with the relay R—{6. Deenergization of
the relay R—I10 causes the contacts R—10b to be
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closed, thereby permitting the systexh condition-

- ing signal which is initiated upon completion of
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the cycle of operation of the transmitting elec-

tronic distributing means to be effective to again

render the device 97 to be conductive and per-
mitting the current in the anode circuit thereof
to flow through the primary of the transformer
TT—1{ similarly as described hereinbefore. Thus,
the receivng electronic distributing means is
maintained in an inoperative state until subse-
quent cessation of the current flow through the
primary winding of the transformer TT—{,
which as now understoed is effective to generate
the progressive operation-of the electronic dis-
tributing means. The receiving dstributing
means is now conditioned for the reception and
segregation of subsequent character signals.

At the same time that the relay R—10 is de-
energized a circuit is established through the
contacts R—I16b to effect energization of the
selected control means of the group M—1 to
M—5. Since relay R—I{3 is the only relay oper-
ated during the operation -of the receiving dis-
tributing means in the example chosen, the con-
frol means M—3 is the only one energized by
means of the closed contacts R—I3b. It is

" understood that, whenever different combina-

tions of the control means are selected and con-
ditioned for energization due to the operation of
the sssociated control contacts R—I1b to R—I15D,
the selected control means are adapted to be
energized simultaneously. for control purposes
upon closure of the contacts R—16b.

It was mentioned hereinabove that the con-
trol means M—1{ to M—3§ may be associated with
individual - signal receiving devices or may be

associated with a common signal receiving de- .

vice similar to the apparatus referred to and dis-
closed in U. S. Patent No. 1,128,422 and the co-

pending application Serial No. 113,799. Upon -

closure of the sald contacts R—I6b effecting

energization of the selected signal control means,

a_circuit is established through the said contacts
to the coil of relay R—I1 to energize this relay.
The time interval required to-sufficiently energize

this relay so as to be operated to open the asso- -

ciated contacts R—I1a is such that the operation
thereof . is not effected until sufficient time has

. transpired upon closure of the contacts R—i6b
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to effect energization of the selected control

‘means of the group M—1 to M—3§. Upon oper-

ation of the relay R—I1, contacts R—I7a are
opened to break the holding circuit to relays
R—I8 and R—I6, thus restoring the said control
relays to the normally deenergized condition as
shown in Fig. 4. Upon deenergization of the re-
lay R—I6, current supply is disconnected from

‘the coil of relay R—I7 due to the opening of

contacts R—I16b, thus causing relay R—I7 to be
deenergized thereby permitting the associated
contacts R—I1a to be closed and thus condition-
ing the‘control circuit arrangement just described
for f/ﬂrther -signaling channel selection purposes
upon receipt of the subsequent character signals.

Thus, it has been shown that by means of the
elecironic distributing means and upon receipt of

" the timed signal conditions that signaling chan--

nels are selected in accordance with the control
signals, and that the selected signaling channels
are conditioned for control purposes, in & manner

so that upon completion of the distributing or -

transmission cycle the said selected channels are

energized thereby effecting control over the asso-

ciated control means such as the magnets M—Ii
to M—5 indicated in Fig. 4. It - has also been

2,210,576

shown that immediately upon exercising this con-

trol over one said control means that the elec-
tronic distributing means and selecting signaling
channels are restored to the normal inoperative
condition or state as shown in the fisure for
further reception of the selecting signaling con-
ditions. i

While there has been shown and described and
pointed out the fundamental novel features of
the invention as applied to & single modification
it will be understoed that various omissions and
substitutions and changes in the form and details
of the device illustrated and in its operation
may be made by those skilled in the art without
departing from the spirit of the invention. It is
the intention, therefore, to be limited only as
indicated by the scope of the following claims.

What is claimed is:

1. A signaling system comprising a transmit-
ting station including signal transmitting means
and a receiving station including signal receiving
means, normally inoperative signal distributing
means at each station comprising & series of elec-

tric discharge devices, means controlled by any

one of the signal transmitting means for initiat-
ing operation of the said distributing means at
both stations, each said distributing means in-
cluding. means for rendering the said devices
conductive successively at mutually. exclusive
intervals and including additional means for ren-
dering each. of the said devices in the series con-
ductive for equal timed intervals, means con-
trolled by the distributing means at the trans-
mitting station upon operation thereof for initiat-

ing control signals, means controlled by the dis- -

tributing means at the receiving station for con-
trolling the signal receiving means in accordance
with the control signals received, and means for
rendering the said distributing means at the sta-
tions inoperative upon the operation of the last
devices- in -the said series thereby restoring the
distributing means to the normal inoperative
state for further signaling operations. _

.2. A signhaling system comprising a trans-
mitting . station including a plurality of signal
sources and a receiving station including & corre-
sponding plurality of signal receiving means, nor-
mally inoperative signal distributing means at
each station comprising a serles of electric dis-
chdarge devices, means for initiating operation
of the said distributing means st both stations in-

¢luding means controlled by any one of said sig--

nal sources for rendering the said initiating means
effective and each said distributing means in-
cluding means for rendering the said devices con-
ductive successively at mutually exclusive inter-
vals, means controlled by the distributing means
and signal sources at the transmitting station
for transmitting control signals, and means con-
trolled by the distributing means at the receiving
station for controlling the corresponding sig-

nal receiving means in accordance with the sig-

nals initiated by the signal sources.

3. A signaling system comprising a trans-
mitting station including..a plurality of signal
sources, a receiving station including a corre-

“sponding plurality of signal receiving means, nor-

mally inoperative signal distributing means at
each station comprising a series 6f electric dis-
charge devices, means controlled by any one of
the said signal sourtes for initiating a start sig-
nal condition, means at each-station responsive
thereto for rendering the signal distributing
means that operative, each said distributing

- means including means for rendering the said
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2,210,576
devices conductive successively at mutually ex~-

clusive intervals, means also controlled by the
signal sources for controlling the initiation of
control signal conditions upon operation of the
distributing means at the transmitting station,
and means controlled by the distributing means
at the receiving station for controlling the cor-
responding signal receiving means in accordance
with the signals initiated under control of the
signal sources. . )
4. A signaling system comprising a transmitting
station including a plurality of signal sources, a
receiving station including a corresponding plu-
rality of signal receiving means, signal dis-
tributing means at each station comprising a
series of electric discharge devices, means at the
transmitting station for transmitting-a condi-
tioning signal condition and means responsive
thereto for normally maintaining the said dis-
tributing means at both stations inoperative,
means controlled by the said signal sources for
effecting cessation of the said signal condition
and means controlled thereby for rendering the
said distributing means at both stations opera-
tive, each said distributing means including
means for rendering the said devices conductive
successively at mutually exclusive intervals,

means also controlled by the signal sources for .

controlling the initiation of control signal con-
ditions upon operation of the distributing means
at the transmitting station, and means con-
trolled by the distributing means at the receiv-
ing station for controlling the corresponding
signal receiving means in accordance with the

; signal conditions initiated under control of the

signal sources.

| 11
5. The invention set forth in claim 4 including‘
means for establishing the said conditioning sig-

nal condition upon operation of the last devices

in the said series whereupon the said means re-
sponsive thereto is again effective to render the
distributing means at both stations inoperative.
6. A signaling system comprising a transmitting
station including a plurality of signal trans-
mitting channels, a receiving station including
a corresponding plurality of signal receiving chan-
nels, signal distributing means at each station
comprising a series of electric discharge devices,
means for selecting certain signal transmitting
channels for controlling the initiation of the sig-
nals including means for maintaining the said
selection for a predetermined timed interval,
means controlled by any one of the selecting
means for initiating operation of the distributing
means at both stations, each said distributing
means including means for rendering the said
devices conductive successively at mutually ex-
clusive intervals, means controlled by the dis-
tributing means at the transmitting station for
transmitting signals in accordance with the se-
Jected channels, means controlled by the dis-
tributing means at the receiving station for se-
lecting the corresponding signal receiving chan-

nels, means at the transmitting station for wiping

out the said channel selections maintained upon

operation of the last device in the said series !

thereat, and means at the receiving station for
rendering the selected channels thereat effective
for control purposes upon operation of the last
device of the series thereat.

CLYDE J. FITCH.
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