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1 ,

This invention relates to telegraph apparatus
and systems gnd particularly to a station selec-
tor system for placing two or more of a plurality
of stations in a telegraph system in intercommu-
nicative condition under the control of any one
of the stations.

The invention represents an improvement over
station selector systems heretofore known and
particularly of the type shown in Patent 2,152,010
granted March 28, 1939, to W. J. Zenner.

According to the disclosure of the Zenner pas-
ent each of a plurality of stations on a telegraph
line is provided with a key for opening the line
circuit for a predetermined minimum interval of
time and each station responds to the opening of
the line circuit by the starting of the operating
motor of the printing telegraph set at that sta-
tion. The attendant at the station at which the
motor starting function was initiated then trans-
mits the call signal of the calling station which
is recorded at all of ‘the stations and -which is
effective at the calling station to condition-the
motor starting apparatus to remain operated, and
thereafter transmits the call signal or signals of
the called station or stations, which are recorded
at all stations and which condition the motor
starting apparatus to remain ‘operated at the re-
spective called stations. Thereafter -the attend-
ant transmits a common disabling signal which-is
effective at all uncalled stations to shut down the
operating motors and to disable the transmitters
. and the call initiating line circuit keys.

-At the conclusion of message transmission be-
tween the stations which had been conditioned
to participate in such transmission the operator
at any of the participating stations again oper-
ates the line opening key, the effect of which is to
start the operating motors at.all of the disquali-
fied stations in the system, thoese in the partici-

pating stations remaining in operation. . There-.
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after the operator transmits a shutting down-code. '

signal which is effective at all stations in the sys- "

tem to open the energizing circuits: for their op-

erating motors, thus -shutting down .all: of the

stations and restoring them to initial condition.
An object .of the present invention is to pro-

vide a station selector system in which exclusion

of stations from participation in message trans-

mission is accomplished by suppression of print-
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ing at such stations, the stations otherwise being
in operative condition.

Another object of the invention is to provide
a station selector system in which gll stations are
normally in cperating condition but with printing
suppressed -and the eonditioning of selected sta-
tiens to participate in message transmission is
accomplished by direct signal responsive disable-
ment of -the printing suppression-mechanism.

Another ebject -of the invention is to restore
panticipating stations at the conclusion of mes-
sage transmission by the direct signal responsive
reenablement of the printing suppression mecha-
nism- at those stations.

Another object -of the invention is to render
uncalled stations untresponsive to station calling
signals during message transmission between: sta-

“tions which have been qualified to participate.

The invention features an arrangement where=
by all stations in the system may be placed in
condition to-participate in message transmission
in response-{o the transmission of a-commeon cali-
ing codé sighal differing from the: selectlve calling
signal of each. station,

The invention  also -features -an arrangement
for suppressing a function, the performance -of
which at disqualified statlons may-be objection- -
able.

The invention -also: feastules an arrangement
whereby the signals employed for qualifying and
disqualifying stations may be integrated or inter-
preted. either mechanicaily or electrically for ef-
fectuating selective -action.

“The invention also features. an arrangement
for preventing unauthorized placement of an un-
called station in condition to participate in inter-
communication, thereby: positively excluding un-

.called stations -and assuring privacy.

The invention contemplates the employment
at each station in'the system of a printing tele-
graph receiving recorder which may be of the type
shown in Patent 1,904,164, granted April 18,1933,
to S. Morton et al. The invention also contem-

-plates that each of ‘the printing telegraph re-

corder mstrumenta.htles shall include a printing
suppression mechanism and may include a
switching contact mechanism such as -those
shown in co-pending application, Serial - No.
398,055, filed June 14,1941, by ‘W, Y. Lang, -now
Patent No. 2,318,168, granted May 4, 1943, The’
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disclosures of the Morton et al. patent and of
the Lang application are incorporated herein by
reference as part of the present specification,

In accordance with the preferred embodiment
of the invention, a magnet, which upon being
energized disables the printing mechanism,; is
normally energized when the system is in the idle
operative . condition, through parallel circuits
controlled by two relays. The idle operative con-
dition refers to the condition under which the
printer operating motors at all stations are in
operation and the printing suppression mecha-
nism is in the effective condition -to suppress

printing. One of the relays is operable in re-

sponse to the calling code signal of the particu-
lar station and to the group or universal calling
code signal and upon energization interrupts one
of the two parallel circuits. A second relay is
energizable in response to a code signal common
to all stations and this relay.is effective to open

2,416,699

(513

10

4
description to be interpreted in the light of the
accompanying drawings wherein:

Fig. 1 is a combined schematic perspective view
and circuit diagram of a portion of g telegraph
printer as exemplified in the Morton et al. patent
with the addition thereto of printing suppression
mechanism and switching mechanism generally
in accordance with the disclosure of the Lang
application;

Fig. 2 is a schema.mc circuit view showing the
station selecting circuits, and the-circuits in Figs.
1 and 2 are complementary, the proper relation-
ship being established when Fig. 2 is positioned

. below Fig. 1;

15

 Fig. 3 is a vertical sectional view through the
receiving printer showing the printing suppres-

.. sion mechanism;

Fig. 4 is a fragmentary plan view showing

- switching contact operating mechanism; and

20

the second parallel circuit for the print suppres~--
sion magnet, thus releasing that magnet and dis-

abling the print suppression mechanism when
both relays are energized. Both of these rélays
have holding circuits whereby they are held up-
on being-energized. - At unselected stations only
the second of the two relays becomes energized
and only one of the paral_lel. energizing circuits
for the printing suppression magnet is interrupt-
ed, so that the magnet remains -energized: and
prevents the printing telegraph recorder from
printing in response to signals thereafter re-
ceived. The second of the two relays interrupts
the energ1z1ng circuit for the first, so that at un-
selected stations the first or selectively operable

relay w111 not become energized in response to-

signals occurring in message transmission be-
tween two or more stations which have been
qualified to participate in such transmission.

At the conclusion of message. transm1551on )

code signal common to all stations on the system
and preceded by the figure shift signal effects the
interruption of the holding circuit for the one re-
lay which is energized at unqualified stations and
for the two relays which are energized at quali-
fied stations, thus restoring the energizing cir-
cuit for the printing suppression magnet at all
stations, which represents restoratlon to the idle
operative condition.

The power supply eircuits for the operatmg

motors of the printer:are controlled by systems
of relays which are set in operation to effect the
closure of .the motor circuit in response to plac-
ing of the telegraph signaling channeél in the
spacing conditionn for an.interval which is rela-
tively long in-comparison with the interval oc-
cupied by a permutation code signal combina-
tion. The relay which controls the motor circuit
has a holding cireuit which. is. effective to-hold
the relay energized so that once thée motor is
started further abnormally:long spacing signals

on the telegraph channel will not affect the op-
At the end of a business

eration of the motor,
day or whenever it is desired to shut down the
system completely, a signal is transmitted which
is common to all stations and is effective under
the condition ~that the printihg suppression

mechanism has been activated at all stations, to’n
-70

interrupt the holding circuit for the motor con-
trol relay whereby the motor operating circuit is.
mterrupted at .each statmn and the motor is:
stopped. E

For a ccmplete understandmg of the mventmn
reference may be had to the following detailed

Pig. 5 is an elevational view partly in section
showing a function suppression mechanism,
Referring now to the drawings and particular-

- ly to Fig. 3, the reference numeral {1 indicates

25

a selector magnet, the armature {2 of which is
carried by a selectvor lever 13 pivoted at 14. Asis

- fully disclosed in. the Morton et al. patent, the se-
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pull bars 32, the foremost ends of which are dis-
posed above and in close proximity to the code

75. basket. . Each-of the pull bars'32 is provided withi

lector lever 18 .controls a plurality of sword le-
vers 16 which are individually articulated to: bell
cranks. {1 pivoted at 18 and individually rocked
in counter-clockwise direction once in each re-
ceiving cycle by cams {9, one of which is shown
in Fig..3, included in a receiving selector cam as-
sembly mounted on and frictionally driven by a
power driven shaft 2t.
their bell crank levers i1, the sword levers i6 are

-rocked into extreme clockwise or counter-clock-

wise. position depending -upon the position of se-
lector lever {3 as determined by selector magnet
i1 and when they are shifted rightwardiy by their
bell cranks {7 as the bell cranks are restored to
extreme clockwise position by their individual
springs 22, the sword levers rock associated T-le-
vers 23 into extreme clockwise or counterclock-

"wise position depending upon the rotative posi--

tion into which they have been rocked under the
control of the selector magnet. The T-levers 23
are articulated by means of disc and slot connec-
tions to:individual selector vanes that are pivot-

ally supported at their opposn;e ends by trun~ .

nions 28 (Fig. 1).

A movable typebasket, full -structural detaﬂs
of -which are shown in-the Morton et al. patent,
supports permufationally notched code bars 27
that are individually connected -to the selector
vanes 24 by bell cranks 28, a portion of one of
which is -shown in Fig. 3. The upwardly ex-
tending arm of each hell crank 28 engages one
of the code bars 27 and a laterally extending arm
of each bell crank 28 terminates in a bifurcated

portion 29 which straddles the edge of the selec~ -

tor vane and remains in engagement with the
vane while moving along its edge as the type-
basket moves for character spacing and carriage
return operations. The typebasket pivotally sup-

ports a plurality of type bars 81 which have rack

and pinion connections with individual selectable

bars 21. " The pull bars-32 are normally supported
with their foremost ends just out of engagement
with the code bars 27 by engagement of a slop-
ing cam surface on the lower: edge of each pull

bar 32 with a blade 33 carried by a reciprocable

printing bail 34 which is mounted on the type-

Upon being retracted by
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a-hook 85 at the upper end of the sloping cam sur=
face so that when the printing bail 34 is recipro-
cated rightwardly as viewed in Fig. 3 and the
right-hand ends of the pull bars move down-
wardly into engagement with the code bars 21,
any pull bar which finds an alignment of notches
presented to it by the code bars will move. still
farther downwardly at its right-hand end -into
the alignment of notches, bringing its hook -35
into the path of blade 33 of printing bail 34, so
that as the bail continues to be moved farther to
the right, blade 33 will engage the selected pull
bar and reciprocate it rightwardly, thus rocking
the associated typebar 31 in counter-clockwise
direction to bring its type carrying face into
printing engagement with paper - carried by a
printing platen 36. e

Printing bail 34 is provided with a depending
stud 37 which rotatably supports a roller 38-dis-
posed between a pair of blades 88 supported at
the upper end of a printing bail operating arm
41. The roller 38 and blades 38 provide for op-
erative engagement between .printing bail 34 and
operating arm 41 throughout the path of travel
of the typebasket by which printing bail 34 is
supported. Operating arm 41, which is supported
on rock shaft 42, is urged in clockwise direction
by a tension spring 423 which supplies the power
for operating the arm 4{ and thus the bail 34.
A printing cam 44 which is included in a main
cam assembly carried by the shaft 2{ is engaged
by a roller 46 (Fig. 1) carried by a pivoted lever
47, the upper end of which supports an abutmert
screw 48 which engages the right-hand side of
the right-hand one of the operating arm blades
39 as viewed in Fig. 3. The cam 44 operates
through lever 47 to restore operating arm 41 to
extreme counter-clockwise position and to hold
it in that position in the idle condition of the ap-
paratus. When the main cam assembly is re-

leased for rotation by the receiving selector cam.

assembly a sharp drop off of the cam 44 permits
the spring 43 to rock printing bail operating arm
41 sharply in clockwise direction to effect a print-
ing operation, and during the remainder of the

cycle of the main cam assembly the cam 44 re-.

stores operating arm 41 to extreme counter-clock-
wise position which in turn restores bail 34 to its
unoperated position.

Although only one printing bail operating arm -

4! hag been referred to in the foregoing para-
graph, it will be understood that there are at
least two such arms located near the ends . of
rock shaft 42 and that there may be others inter-
mediate those two. Associated with the end ones
of the arms 41 are brackets 51 (Fig. 1) intercon-
nected by a bar 52 and supporting the ends of a
function selection control rod 53 which extends
parallel to the axes of the selector vanes 24. At

the rear of the vanes 24 a plurality of selectable:

function levers, such as the levers 56 and 57, are
pivotally mounted on a rod 58. Each of the se-~
lectable function levers is provided with two
spaced upwardly extending arms. The arm of the
. selectable function lever that is nearest to the
rear edge of the selector vanes is provided with
permutation code combinations .of lugs with
which the selector vanes presented in certain posi-
tions interfere. When the selector. vanes corre-
sponding to all of the lugs of a selectable func-
tion lever are in proper . position to select this
lever, the function lever is not blocked but is free
to rock in clockwise direction as viewed in Fig. 3.
However, the rocking of the function lever is nor-
mally prevented by bar 52 (Fig, 12, ' The rod 53
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cooperates with a tam portion of the rear arm=of
each of the function levers. When the printing
bail operating arm 41 is operated by spring 43; the
rod §3 is moved downwardly along the cam sur- .
face of the rear arm of each function lever .and
permits the function levers to rock in clockwise
direction as viewed in Fig. 3 to test the setting
of the selector vanes 24. Any function lever
which finds no selector vane blocking its Iugs will
be rocked in clockwise direction by its associated
spring §9to perform or initiate its assigned func-
tion as the case may be. The printing bail bar
52 carries an upturned flange 55 which overlies
the tops of the rear arms of selectable function
levers 56 and §T and which moves down into en-
gagement with the top of the rear arm of either
of those levers when they are selected, the func-
tion of the flange being to block the printing hail
mechanism after it has operated far enough-to
permit the selection of the function lever, in order..
to suppress operation of any pull bar 22 that may
also be selected, and also the carriageé spacing
mechanism. : )

Those functions which require more power
for their performance than the springs 52 can

" supply, or. the performance of which shoulg be

30

prolonged over a greater interval than that in-
volved in the rocking of its function lever to the
extreme clockwise position as viewed in Fig. 3,
are performed by a function bail 81 supported.

" by operating arms 62 journaled on rock shaft
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42. Associated with -one ' of the function bail
operating arms is a cam follower lever arm 63
which supports at its free end a roller §4 which

. engages cam 68 included in the main cam assem-

bly.. When the main cam assembly is rotated,
the function bail operating arms-82 are positively
rocked slightly in counter-clockwise direction by
spring 61 under the control of cam 88, then in
clockwise direction as viewed in Fig. 3 by cam 63§
and thereafter the function bail 81 is restored to
normal, which is short of extreme counter-clock-
wise position, by spring 87. The manner in which
function bail 61 cperates function performing
members will be describeq hereinafter. .
Referring now to Figs. 1 and 4, it will be noted
that a cradle 7{ consisting of a flat plate 12 and
parallel arms 73 is pivotally supported by trun-
nions 14 which engage the arms 73 near the
inner ends thereof. : Extending between and sup-
ported by the outer ends of arms T3 is a’ pivot.
rod 1§ which pivotally supports a plurality of
bell cranks 771 in alignment with the marking
position of fingers 78 integral with and extending
rightwardly from the right-hand ends of the se-
lector vanes 24.. The plate 72 of cradle T1-sup-
ports a plurality of pairs of normally open-elec-
trical contact springs 19, there being a pair of
electrical contacts assigned to and aligneg with
the other arm of each of the bell cranks 11.
Cradle 71 is provided with an operating arm
81 which is connected by spring 82 with the free
end of a laterally extending arm 83 of a push
bar 84. Push bar 84 is mounted for reciprocable
movement leftwardly as viewed in Fig. 3, by pins
85 .which pass through slots:87 in the: push bar:
84. . Near its foremost end the push bar 84 is pro-
vided with a notch in its upper edge which pro~:
vides ' shoulder 89 disposed slightly to the rear
of the position occupied by a blade 9t carried
by function bail 61 when the bail is in its unoper--
ated position. 'The push bar 84 is urgeq to its:
extreme forward position (richtward position as.
viewed in Fig. 3) by a tension.spring 82 which
returns $he push bar to its normal position affer:
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each ‘operation of the push.bar leftwardly by
function bail blade 81. Each time that the push
bar is reciprocated leftwardly as viewed in Figs. 1
and 3, it imparts through spring 82 clockwise
movement to cradle Ti as viewed in Figs. 1 and 4.
An extension 80 of cradle operating arm 81 par~
allels spring 82 and is held by spring 82 in abut-
ment with the end of push bar arm 83, for the
purpose of stabilizing cradle 71 and- the motion
thereof under the control of push bar 84. The
_pairs of contact springs 79 carried by the cradle
11 are moved in an arcuate path about the trun-
nions T4 as an-axis and since the bell cranks
are held 'in engagement with their respective
contact springs by tension springs 15, which ex-

ert insufficient tension to close the springs, the

bell: cranks ‘171 are moved arcuately in clockwise

direction about the axis of trunnions T4. After

the bell cranks 77 have been rocked through a
short angular distance, those of the selector vanes
24 that are then presented in the marking posi-
tion will block by means of their fingers 18 fur-
ther movement of the bell cranks 1T associated
therewith so that the bell cranks will be arrested.
As the cradle 71 continues to move to its fully
operated position with certain of the bell cranks
11 blocked by the selector vanes 24, the corre-
sponding electrical contact springs yield-in order
to be further moved while their bell cranks are

blocked and in so yielding the contacts are closed.

In this way the closing of pairs of contacts 19 in
permutational combinations corresponding to the

setting of the selector vanes 24 may -he acco’m-

plished.

As indicated in Fig. 1, the cradle T{ supports
six pairs of contacts. Of these the uppermost
five pairs have been designated by the common
reference numeral 78, and cooperate through the
bell cranks designated by the common reference

numeral 71 with the five selector vanes desig--

nated by the common reference numeral 24. 'The
provision ‘of five selector vanes presupposes the
operation of the printer on a five-unit permuta-
‘tion code which is the commonly used code for
telegraph printers.- The sixth set of contacts 93
cooperate with a sixth bell crank 94 which in
turn co-operates with a sixth vane 98.- The sixth

-vane 96, as is fully disclosed in the Morton et al.
patent,. is the shift and unshift ‘vane, and this

vane is operated by the shift and unshift mecha-
nism which also shiffs the platen to letter or
- figure printing positions with respect to the type

bars 31.  ‘When the platen is in the letter print-
ing position the sixth vane occupies the position
shown in Fig, 3, namely, the extreme clockwise
position. “When the platen is shifted to the figure

printing position, the-sixth vane is rocked into
its extreme counter-clockwise position and it ds -
then “in blocking relation to the bell crank 94
which controls the sixth set of contact springs

93. As is disclosed in the Morton et ‘al. patent,

the function of the sixth vane 96 is. to block’

certain of the function levers, exemphﬁed by the
levers 56 and 57 in Fig. 1, against selective re-
sponse. to the five selector vanes 24. By this
means certain of the functions may be initiated
or performed only when the printer is in' the

figure shift condition and others may:be selected

and performed only when.the. printer is in the
unshift or letters condition. The provision of the
~ sixth:.set of electrical contact springs 93 operable
only when the sixth vane: 96 is in the figures shift,

posxtion provides for the performance of an elec--

trical operation only when:the printer is-in the

fisure shift condition as.will ‘be described later,.

10

15

20

25

30

35

40

45

50

55

60 -

65

70.

75

: 8
This corresponds to the blocking out of a funé<
tion lever in the unshift condition of the printer
Referring to Figs. 1 and 3, an electromagnet
112 has its armature 118 carried by a lever 116
pivoted at (#71. Lever {16 is biased in counter- ..

_ clockwise direction as viewed in Figs. 1 and 3 by

a tension spring 118. Lever 116 pivotally sup-
ports a lever 119 which is provided with a latch-
ing shoulder {21 for the left-hand one of the
printing bail operating arm blades 39 as- viewed
in Fig. 3, and with a pointed or tapered end..
Lever 119 is normally maintained in a predeter-
mined position with respect to magnet-controlied
lever | 16 by means of a tension spring 122, When
magnet 112 is deenergized, spring 18 holds lever
{16 against a stop 123 with shoulder 121 of lever
119 out of latching or blocking relation to the
print bail operating blade 39.° When magnet {12
becomes energized, it rocks lever 116 in clockwise
direction to bring shoulder 121 of lever I 18 into a
position below the upper edge of the rearmost
blade 39. If print bail operating arm 41 is at this
time in' its normal or unoperated position, the
shoulder 121 of lever 119 will be disposed in the
path of blade 39 so as to prevent the movement of
the printing bail to its operated position which, it
should be remembered, is permissive since the
bail is operated by spring 43 and is restored by
cam 84, If at the time the magnet |12 becomes
energized, the printing bail is partially or fully:
operated, some portion of the tapered or pointed
end of the lever 119 will drop into engagement
witly the top of blade 39 and when the printing
bail is restored to its normal or unoperated posi-
tion, the lever 119 will be cammed in counter-
clockwise direction by the cooperation of its-
tapered end with the upper edge of the blade 39
until the blade has been moved clear of the
shoulder {21. The rocking of lever |19 by biade
39 causes spring 122 to become distended and as
soon as blade 39 clears shoulder 121, the spring
122 will restore lever 119 to its normal relation
to lever 116 presenting shoulder 121 in the path
of blade 29 to block the printing bail 34. Thus
whenever magnet {12 is energized, the lever 119
remains in blocking relation to the print bail’
operating mechanism so that the bail cannot be
operated to effect printing. It should be noted
that the full operating stroke of the printing

"bail 34 is not blocked but only that it is blocked

sufficiently short of its. full stroke to prevent its
blade 33 from engaging the hook 35 on any
selectable pull bar 32 that may be selected. The .
partial stroke of the print bail operating arm 41
that is permitted before -blade 39 comes into

engagement with shoulder 121 of blocking lever

119 is sufficient to permit rod 53 to move down-
wardly along the cam surfaces of the rear (left-
hand) arms of the selectable function levers, such
as 56 and 57, to permit the function levers to-test
the setting of the selector vanes 24 and to permit
the selection of any such function lever which 1s'
not blocked by the selector vanes.

As shown in Fig. 1, the selectable function lever
56 has a rearwardly extending arm 131 upon
which rests the foremost end of a function push
bar 132. At its remote end push bar 132 is-
pivotally supported by the depending arm {33 of
a bell crank which is shown only fragmentarily.
The bell crank represented by arm 133 is operable
to effect step-by-step line feeding rotation of the’
platen. 36 by.operation of a line feed pawl in‘a’
manner fully disclosed in the Morton et al. patént:
On its upper edge the-line feed push bar 132 is-
provided. with.a lug 134 which is lifted into the:-
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S
path of function béil blade 91 upon-lifting of
the foremost end of push bar 132 by- function
lever 56 as the function lever rocks in-clockwise
direction as viewed in Fig. 1 upon beéing selected
by the selector vanes 24.° When the -function
bail arm 62 is rocked in clockwise direction as
viewed in Fig. 1 by function cam 68 following the
lifting of the foremost end of push bar 132, the
push bar is reciprocated rearwardly of the prmter
(leftwardly as viewed in Fig. 1) to rock bell erarnk
lever arm 133 in clockwise 'directioni- by which

operation platen 36 is rotated ohe step, and upoir

the return of function ball arm 62 by spring 67
under the control of cam 68, bush bar | 32 is
restored to normal posifion by spring - 138, the
lug 134 on the push bar {32 being lowered out of
the path of furction bail blade 8¢ by the upper
rearwardly extending arm 137 of selectable func-

tion lever &6 when that. lever is ‘restored to.

unselected position.

A latching bell crank Fc»r preventing the llftmg
of the foremost end of push bar 132 into’co-’
operative relation with the function bail blade 1
is indicated by the refersnce numeral 138. Bell
crank 138 is biased in clockwise direction by
tension spring 139 seeking to move the latching

hook 141 of bell crark {38 out of blocking relation

to push bar 132. Bell crank 38 has a laterally
extending arm 142 which serves asthe armature
for an electromagnet 143. ‘When the electromag-
net is energized, hook 141 of latching bell crank
138 is presented in blocking relation to- push bar:
{32 so that its foremost end carnot be lifted by
the rearwardly extending arm i8¢ of selectable
function lever 56 and thus the lug 134 cannct
be brought into the path of funection bail blade
91. When push har 132 is blocked by latching
bell crank {38, the push bar in turn prevents the
movement of selectable function lever B6 into
selected position. - Since the rocking of funetion
lever 86 into selected position is permissive under
the control of bar 53 carried by the prlntmg hail
mechanism, the blocking of push bhar 132 a,gawnst,
upward rotation is permissible, The function of
latching bell crank 138 is to suppress the line feed

funetion under condltwns Whlch will be descrlbed_

heremafter
A station selector system in accordance ‘with

the present invention is shown in Flg 2, three’

stations A, B and C heing ‘shown. A closed
transmission  circuit <281
battery 282 extends through selector. magnet it
transmitting contacts 263, break Xey 204 and a
relay 228 at station A, selector magnet 207 trans-
mitting contacts 208, break key 209 and 3 relay
corresponding to the relay 286 at station B, and

selector magnet 211 transmitting contacts 212,
break key 2{3 and a relay corresponding to re-

lay 208 at station C. The closed signaling cir-
cuit may include other stations similar to the

stations A, B and C. The printing telegraph
receiving recorder for the station A controlled:

by selector magnet ! i5 shown in Fig. 1 and

ineluding  sighaling
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back contact of relay 206 and from the other
terminal of battery 217 through conductor 218,
normally closed contacts 219 controlled by. re-
lay 221 which: at this time is released, conductor
222 and winding of relay 218 to the armature of
relay 208, " Upon the opening of the break key
at any one of the stations; such as the Key 204
at station A, the circuit of relay 286 and.of all
corresponding relays at the:other station: will be
interrupted and those relays will - be" released:
Relay 286 . complétes the energizing ' circuit for
relay 24§ which ‘becomes energized after -an in-
terval which is longer than any spacing ‘interval
normally: encountered  in -telegraph  message

5 transmission, the purpose in providing that ‘re-

lay-216-shall be slow operating is to prevent its
operatioh in response fo any fortuitous releases
of relay 206 such-as might be due to “hits” upon
the telegraph circuit 201." Preferably relay 2(§
requires’ an interval of the order of three sec-
onds to operate.

Upon the operation of relay 218 ground on 1ts
front contact is conneéted through  its arma
ture and conductor 223, winding of relay 221 to -
grounded: battery, thus causing relay 22{ to op-
erate. At its lower armasature and front-contaet
relagy: 221" connects: ground over conductor 224
and winding of a relay 228 to grounded battery.
Relay 226 -becomes energized and extends con-
nections from battery 217 through its two arma-:
tures and ‘front: contacts: to the operating motor
227 for transmitting contacts 283 and for the
receiving printer meé¢hanism shown in Fig: 1; At
the upper-armature of relay 221 ground connee-
tion is extended through the frort contact; the

. make-before-break contacts of a relay 228, con-

ductor 228 -and conductor 223 through’ the wind=
ing of relay 221 to grounded battery thus estab-
lishing & helding circuit for the relay. The up~
per armature of relay 221 opens the contacts 219
through a mechanical connection between con--
tacts 218 and the upper front contact. thus open-i
ing the energizing circuit for relay 216 which re-
leases. As contacts 218 are- opened,  contacts:.
231 are closed. - These-.contacts short circuit the
winding of relay 208 through conductors.232-and
233 so that the relay ‘206 does not become’ re-
energized upon: the reclosure of break key 284
or other break key in the system the opening of

- which released the relay 206:. By the foregoing:

operations the printer and transmitter operating-
motors at all stations have been set-in-opera-*
tion so that the-system has been changed from:
a-shut-down condition to-the idle-active condition
with ‘the printers at all sta’cmns capable of re-~
sponding to -signals.

The selection of station A for: partlclpation in’
signal transmission is-controlled by relay 24,

- This relay is hormally deenergized and -a: circuit:

60

eertain electrical conductors whlch will be 1dent1-} .

fled hereinafter extend between Fig. 1 and Fig.
2. Af stations B and C the selector magnets 207
and 211 are intended to symbolize the recewmgi

printers.

With current flowing in the r'Tosed transmls-'
sion ‘circuit, the relay 206 at station A and the

corresponding relays at stations B and C will be
energized. Af iis single’ armature and back con-

tact, relay 2068 holds open the circuit of & slow

operating relay 216, the conductive path being
traced from one terminal of battery 217.to the

65

"~ tromagnet (12 to grounded-battery 147:

70

%

is ‘traced from ‘ground through’ its ‘'outer upper-
armature and back: contact and in parallel there-
with from ground through: the outer upper ar-..
mature and-back contact-of a relay. 242, which:is
also.deenergized at this time, through conductor

. 243 extending. into Fig: 1 through the winding of-

magnet 143 to grounded battery: t42 and also.
from conductor- 243 through the winding of élec-"
Electro-
magnets £12 and 143 -will thus be energizéd to:
withhold ‘the printing bail 34 against operation
farther than to permit: the ‘selection of select<:
able function-levers-5§§ and 5T and to withhold’

line feed push bar 132:.against selective move- -

ment into operatxve relatlon to the function bail". i
blade 91. SO . ST o



2,416,699

11

:The operation of relay 241 is controlled by the
selector vane sensing contacts 12. A battery 148
having one terminal grounded has its other ter-
minal connected to one spring of each of the five
pairs of contact springs 19 and to one spring of
the pair of contact springs-93. The other spring
of each of the five pairs of contact springs 19
is connected by one. of five conductors 244 to one
terminal of an individual one of five relays 246,
the other terminal of which is connected to
ground. The other spring of the pair of contact
springs 93 is connected by conductor 247 to one

terminal of relay 248.- The five relays 246 con- -

trol a fan circuit system of armatures and con-

tacts, the uppermost having a single armature’

operable between one: front and one back con-

tact which are connected to two armatures of.

the next or second relay. - Each of the two arma-
tures of the second relay has one front and one
back contact which are connected to four arma-
tures of the third rvelay. Since only a few fan
circuit selective paths are required at each sta-
tion it is not necessary for the fourth and fifth
of the relays 246 to have full complements of
armatures and front and back contacts, but it
. will be understood that the fourth relay could
have as-many as eight armatures each operating
between a front and back contact and that the

fifth relay may have sixteen armatures operat-

“ing between. a. front and a back contact to pro-
vide a maximum of thirty-two selective paths
The armature of the uppermost of the relays 24§
is eonnected by conductor 254 extending into Fig:
1 to one contact spring of a pair of normally open
contacts 151, the other of which is connected to
ground. Contacts i51 are mounted to be engaged
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and operated by push bar 84 which operates -

cradle T1. The contacts 151 are disposed in such
relation to the rearmost end of push bhar 84 that
thev are not closed until after cradle 71 has been

operated to close those of the contacts 79 and 93,

the operating bell eranks of which are blocked by
vanes 24 in the marking posﬂ;lon or vane 96 in the
figure shift position.

For the purpose of illustrating the selection of
station A for participating in messace trans-
mission, assume that station B transmits the se-
lecting code combination for station' A which
will be assumed to be the code for the letter A.
All of the stations in the system respond to the
transmission of this code and position their se-
lector vanes in enrrespondence with the code of
the letter. A. -Following the positionlng of the

vanes the main cam assembly of each vrintfer is-

overated, this including the cams 44 and 66.
Cam 84 seeks to operate printing bail 34 which
is blncked at all stations. Cam 66 then operates
the fimction hail blade which. reciprocates push
bar 84 toward contacts 151, first:closing certain
of the contarcts: 72 in corresnondence with the
setting of the selector vanes 24..and then closing
the contacts 151. The vermutation code combi-

nation representing the: letter A has imoprulses:

{ and 2 of marking nafure and the remaining
three of spacing nature so that the first and sec-
ond set of contacts 79 counting from the top will
be closed  and a circuit” will be extended from
batterv 148 throvgh the two sets of closed con-
tacts 19, to the first and second of the relays 246
which will become: energized.. Following the en-
ergization: of the relays ground connection will
be extended through contacts i51, conductor 251,

armature and front contact of relay 246 which is -
now energized; inner-armature and front con--

tact of the second relay 246 which is also ener-
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12 :
gized, innermost armature and- back contact of.
the third relay, innermost armature and back
contact of the fourth relay, innermost armature

“and back contact of the fifth relay, conductor

252, pack contact and inner upper armature of
relay 242 and winding of relay 241 to grounded
battery 253. Relay 241 completes its holding cir-
cuit through the front contact and inner lower
armature, conductor 284 and back contact and
armature of relay- 248 to ground. At its outer
upper armature relay 241 removes one of the
ground connections from conductor 243 but elec-
tromagnets 112 and 143 in Fig. 1 remain ener-
gized to the ground on the outer upper armature
of relay 242. At its inner upper armature relay
241 completes a circuit from ground over con-
ductor 256 and lamp 255 to grounded battery
258 and the lamp 255 lights to indicate that sta-

tion A is being conditioned for participation in

message transmission, such conditioning being by
remote control. At no other station does the re-
lay corresponding to relay 241 become operated,
because at no other station is such relay operable
over a fan circuit path completed in response
to the code combination for the letter A.

It will be noted that relay 241 may also be
energized from ground through normally open
key 2817, lower armature and back contact of re-
lay 240 and conductor 259. Key 257 and the
circuit-which it completes enables the selecting
relay 241 or its corresponding relay at other sta-
tions to be energized by direct manual control
such as at a call initiating station so that it is

not necessary for the calling operator to trans-
5 mit the selecting code of his own station in order

to prepare that station to be conditioned to par-
ticipate in the message transmission. ' Tt will
also be noted that the relay 241 may be energized
through the armature and back contact.of the
first relay 246, outer armature and front contact
of the second relay 246, second armature and
back contact of the third relay 248, counting
armatures from the left, second armature and
front contact of the fourth relay 245 counting
from the left, and second armature and front
contact of the fifth relay 246 counting from the
left, through conductor 252 -and back contact
and inner upper armature of relay 242. This
selective path is common to all the stations in the
system, being completed when the first and third .
of the relays 246 are deenergized and the second, .
fourth and fifth relays are energized, and rep--
resents a group selection of: all stations by the
transmission of a common calling code whereby.
it.'is unnecessary to transmit in succession the
calling codes of all of the stations when it is de-
sired to transmit to them on a group or broadcast -
basis. i

_Following the transmission of the code which
effected the operation of relay 241, the calling-
operator transmits a code combination which ef-
fects the selection, at all stations including the
calling station. of the selectable function lever

'5T. 'This function lever has a forwardly extend-

ing arm 152 which momentarily closes normally
open.contacts 153. One of the contacts 53 is.
connected to ground and the other is connected
over conductor 281 extending into Fig. 2 through
the winding of relay 42 to grounded battery 263.
Relay 242 becomes energized and completes its:
holding circuit' through the front contact and-
inner lower armature fo ground through the back
contact and armature of relay 248 in parallel with
the holding circuit for relay 241. Selectable:
function lever 57 at each station is responsive to:
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the same code so that contacts 153 at station A
and the contacts corresponding thereto at all
other stations close, -and relay 242 at station A
and the relays corresponding thereto at all other
stations become energized .and held.

At its outer upper armature the relay 242 dls-
connects ground from conductor 243 thus opening
the energizing circuit for the eleciromagnets 112
and {43 at the calling station and also at the
called station A, so that the printers at those sta-
tions are conditioned for full normal operation
of their printing bails and the suppression of the
line feed function is removed. At uncalled sta-
tions the magnets 112 and 143 are not released
because the relays at those stations correspond-
ing to the relay 241 are not energized and one
ground connection remains on conductor- 243 at
the uncalled stations. The outer upper armatire
of relay 242 compietes the circuit of lamp 264
over conductor 287 to kattery 258 so- that the
lamp 264 becomes lighted at all stations. The
lighting of lamp 284 at uncalled stations indi-
" cates that the system is in operation for message
transmission and that those stations have been
exclnded. Lamp 264 therefore is a busy lamp.
At the ealling and called stations both of the
lamps 258 and 264 are lighted, indicating that
those stations have been selected for participa-
tion in message transmission and that the mag-
nets {12 and 143 have been released by removal
of both ground connections. -

At the inner upper armature relay 242 inter-
rupts the energizing path for relay 241. This has
no effect at the calling and:called stations since
relay 244 and the corresponding relay st the call-
ing station are held energized, but at the excluded
stations it prevents the energization of the relay
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corresponding to the relay 241 in response to -

signials appearing in the message transmission
which are identical with the selective calling sig-
nals of the uncalled stations or in response to

the signal which is identical with the group call-’

ing signal. In this way the assignment of codes
for calling stations individually or in a group does
not diminish the number of codes available for
message transmission. At the middle lower
armature, relay 748

lay 246 to the winding of relay 228, which rélay
is energizable, as will be described: later, 6ver a
fan circuit path selectively prepared by the:re-
lays 246.

It will ke noted that the grounded outer lower
armature of relay 241 has a back contact which

is connected to the cuier lower armature. of relay.

42. The latter armature has a front contact
which is connected through the winding of a

relay 248 which is energizable to establish, at its"
and front contact, a ‘shunt:

upper arvinature
around transmitter 283 and break key 284. Re-
lay 248 is energized when relay 244 is unoperated

and relay 242 is operated, which is the condition :
of an uncalled and disqualified station, and pre-
vents an altendant af a disqualified station from’

interfering with transmission on the line, because
the break key and the transmitter are short cir-
cuited and are rendered incapablé of opening the
line civcuit. At its' lower armature the relay 240

interrupis the conductive path from key 251 to

the winding of relay 24(. Thus an attendant at
an uncalled staticn cannot unauthorizedly' op-
erate relay 24{ to disable his print suppression

mechanism and render his recording printer op- -
eratively responsive to signals on the line which .
are actuating selector magnet i1, and privacy is-:

interrupts a conductive path
from the innermost front contact of the fifth re<
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thereby assured. When relays 241 and 242 are
both released, which -is the idle condition, the -
cirruit of relay 240 is open- at the outer lower
armature and front contact of relay 242 When
relays 241 and 242 are both energized, the circuit
of relay 240 is-cpen at the outer lower armature
and back contact of relay 241, which is the con-
dition. for participation of a station in- inter~
communication. - Only when a station is dis-
qualified is the relay 240 operated.

The system has now been. conditioned for in-
tercommunication - bétween the calling  and
called stations and the printers at those stations
are fully responsive to all character and function.
code signals. At the uncalled stations characteljs.
corresponding to the transmitted signals will not
be printed although the selector magnets at those
stations will' respond to all sighals and the se-
lector vanes will be operated in correspondence
with such signals, printing being suppressed by
the magnet 112 and magnets at other stations

corresponding therefo which are energized.

Character spacing will not occur-at the excluded
stations except in response to the spacing signal
combination because normal spacing for succes-
sive characters occurs incident to the operation of
the printing bail, as is fuily disclosed inthe
Morton et al. patent, and with printing sup-
pressed at the excluded stations spacing will also
be suppressed. The spacing function will be
performed at excluded stations corresponding
to the few word spaces that will appear in the
message material ftransmitted in each line of
message material being recorded at the qualified °
stations, but the excluded stations will' also re-
spond to the carriage return function and
will ‘restore the carriage to the beginning of
line position before it has advanced more than
a iew spaces from that position. The shift. and
unshift functions will dlso be performed at the
excluded stations but these aré idle operations
since no. message material is being recorded.
The latching of the line feed push bar at the ex-
cluded stations prevents the performance of the
line feed function at those stations and thus pre-
vents the advance of paper past the printing line
position:as the paper is line fed ab the printers
which are recording the message material trans-.
mitted. = Were it not for the suppression: of the’
line feed function, it might be necessary for an:
attendant to back feed the platen manually ‘at
frequent ‘intervals. to prevent the wastage’ of
paper at those stations. '
- At the conclusion of message transmission the
systnm may be restored to the idle active condi-
tion by transmission from any one of the par-
ticipating stations of the deactivate code signal.
Since-it has sometimes been the custom in sta- .
tion selector: systems to employ as the deactivate
or restoration signal a combination of two permu--
tatlon code signals one of which is the figure shift -
signal and the other is the signal corresponding
to & character, such as the letter H, whereby the

“code for-that letter may have the dual function,

in the unshift condition of the ‘apparatus, of se-
lecting » station when printing is suppréssed, and-
of effécting the printing of the letter H when

. printing is not suppressed, and when the printer

is'in the shift condition, for effecting 1est01at1m .
of the stations to the idle active condition. = °= ~
:Upon the transmission from any: of the par-.
ticipating stations of the figure shift function, the'
shift- vane 86 at all stations will be operated to
the figure shift position where it will be effective.
to. cause: closure of the contacts 83.. As pre-.
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viously stated, contacts 93 when closed extend a
battery connection to relay 248 but this is not
effective to complete the energizing circuit for
relay 248 because the fan circuit path to which
the lower terminal of relay 248 is connected, is
not completed in response to the figure shift sig-
nal.  Following the transmission of the figure
shift signal; the code -for the letter H will be
transmitted. After the five vanes 24 have been
positioned in accordance with this signal, push
bar 84 will be operated to cause the rocking of
cradle Tl and since the code for the letter H has
impulses i, 2 and 4 of spacing nature and im-
pulses & and 5 of marking nature, the third and
fifth of the relays 246 will be energized to comi-
plete a conductive path from the armature of the
first relay 246 through its back contact, the outer
armature and back contact of the second relay
246, the outer armature and front contact of the
third relay 246, the outer armature and back
contact of the fourth relay 246, and the outer ar-
mature and front contact of the fifth relay 248§,
winding of relay 248, conductor 247 and closed
contacts 92 to battery 148. Upon the closure of
contacts {81 by push bar 84 after it has operated
contacts 12 and 93, the conductive path just
traced: will .be extended from the armature:of
the first relay 246 over conductor 251 and con-
tacts {51 to ground, thus energizing relay 248
momentarily. At its armature and back contact,
relay -248 interrupts the holding circuit for re-
lays 241 and 242, thus extinguishing lamps 255
“and 264 and restoring the station selecting ap-
paratus to normal at all stations.

At the close of the business day or whenever
it is desired to restore the multistation telegraph
system to the shut-down condition, this may be
accomplished by the transmission from any one
of the stations of a sighal assigned to the per-
formance of this function which may, for ex-
ample, be the code corresponding to the letter
Z. At all stations, the selector vanes are set in
Tesbonse to this signal to cause the first and fifth
of the relays 246 to be energized. When the con-
tacts 51 are closed momentarily following the
closure of the first and fifth pairs of contacts 12,

~a circuit may be traced from ground through
closed contacts §54, conductor 251, armature and

<t
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. as H for selecting the relay.
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front contact of the first relay 2486, inner arma- .

ture and hack contact of the second relay 248§,
third armature and back contact counting from
the left of the third relay 248, third armature and
back contact counting from the left of the fourth
relay 248, third armature-and front contact
counting from the left of the fifth relay 246, con-
ductor 271, middle lower armature and back con-
tact of relay 242, conductor 272 and winding of
relay 228 to grounded battery 273. Relay 228
hecomes energized over this circuit and as its ar-
mature engages its front contact completes its
holding eircuit to ground through the front con-
tact and upver armature of relay 221, after which
the relay 228 interrupts the holding circuit for
relay 221, the contacts controlled by -the arma-
ture of relay 228 being operable in make-before-
break manner. -As soon as the relay 221, its
holding circuit having been interrupted, releases
its upper armature, the holding circuit for relay
228 is interrupted so that that relay is released.
Relay 228 does not become reenergized when its
movable contact comes into engagement with its

fixed contact and before the armature becomes’

disengaged from the movable contact, because it
could be reenergized only from the armature and
front contact of relay 216 which hds heén re-
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leased dunng the time that relay 22! has been .
energized and which is a slow-operating relay as
previously stated. With relay 221 released, the
circuit. of relay 228 is interrupted and this relay
releases, thus opening the circuit of motor 227.
Contacts 231 open and remove the short circuit
across the winding of relay 286 so that this re-
lay is reinserted in the closed communication cir-
cuit and becomes energized to open the circuib
of relay 216. Contacts 219 reclose to prepare the
energizing circuit for relay 26 which remains
open at relay 266. Thus the apparatus is restored
to the initial shut-down condition. :

It is to be understood that the energizing cir-
cuit. for relay 242 could have -been completed
through a selectively prepared fan circuit path
controlled by the relays 246 instead of through
the contacts 153 operated by selectable function
levers 51. It will also be understood that select-
able function levers-could be employed in lieu
of the relays 246 and the-fan circuit paths for
completing the energizing circuit of all of the
selectively operable relays, these being the relays
241, 242, 228 and 248. In the case of the relay
248 which is to be operable only when the printer
js in the figure shift condition, the selectable
function lever for completing the energizing cir-
cuit of relay 248 may be blocked against selec-
tion by the vane 88 when the vane is in the un-
shift position so that the selectable function lever
could not be selected and operated until after
the vane 98 had been operated to the figure shift
condition in response to a shift signal. It would
then not be necessary to include a fan circuit
path in the energizing circuit of relay 248, as the
selectable function lever would interpret- the
shift condition of the printer and the code, such
Also the contacts
93 would not be required. TIn fact the relay 248
could be omitted, substituting normally closed
contacts for supplying ground for the holding
circuits of relays 241 and 242, the contacts being
operable by the function lever to open the hold-
ing -circuits. The selectable function  lever 57
repreésents s -mechanical arrangement for in-
tegrating or interpreting a permutation code.
signal and the contacts 79 and relays 246 repre-
sent an electrical means for integrating or in-
terpreting a permutation code signal. Rither
may be employed exclusively or a combination of
both as indicated in Figs. 1 and 2 may be em-
ployed within the contemplation of the inven-
tion.

Although a single transrmtter ‘has been indi-~
cated. symbolically at each station by a set of
transmitting contacts, it is within the contem- -
plation of the invention to provide keyboard
transmitters or storage type transmitters, such
as tape transmitters, or both, at any or all sta-
tions, and to transmit station selecting, station
disqualifying and motor stopping signals, as well
as message signals, from any such transmitter.
The Morton et al. patent, hereinbefore identi-
fied, fully discloses how keyboard and tape trans-
mitters may be provided and operated at a tele-
egraph station having a receiving printer of the
type shown in that patent, of which the printer
shown. in the present apphcatlon is a modifica-
tion.

Although a specific embodiment of the inven-
tion has been shown in the drawings and de-
scribed in the foregoing specification, it will be
understood that the invention is not limited to
such specific.embodiment but is capable of modi-

fication and rearrangement without departing



2;4108,690

‘from -the -spirit .of the invention .and -within.the
scope of the appended:claims.

Whait-is.claimed is:

1. -In.a-communication :system, -a .commuhnica-

tion channel, '‘a plurality -of telegraph :stations -

-associated with -said channel, a . printing -tele-
graph recorder +at-each -station, ‘means 'in -each
recorder forsuppressing printing operation there-

-of, a relay-at each -station .operable to disable -

Said -suppressing -means, a-second -relay -at -each
station operable to -estop .operation -of -uneper-
-ated ones. of :said disabling -relays, -a:plurality -of
signal responsive selector -elements in each .of

said recorders, a selectable :member directly.re--

sponsive to said selector elements:for-controlling
one of said:relays, a plurality of :sets:of electrical
contacts controllable.by said:selector elements in
-accordance with the signal.reésponsive operation
of :said elements, a:plurality-of :relays controlled
by said electrical contacts, and means:controlled
by the last-mentioned ‘relays . for 'selectively :es-
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tablishing ran energizing .circuit for the other of .

-the two first-mentioned relays.
2. In a eommunication :system, @ communica~-

tion :channel, ‘a plurality -of :telegraph stations .

-associated with said .channel, @ -printing ‘tele-
graph recorder at each station including:a signal
responsive:selector mechanism, a:printing mecha-
‘nism operable: underthe ‘control-of said selector
‘mechanism:and a-driving:motor:for both of said
‘mechanisms, ‘means controlled by said channel
independently of said:selector:mechanism at each
‘station for completing ‘the ‘operating “eircuit -of
the motor, means:in each recorder. for: suppress-
“ing operation of .said‘printing mechanisim, means
-controlled by the sseleetor ‘mechanism ‘at -each
‘station for -disabling :said :suppressing ‘mieans,
means controlied by ‘the selector mechanism -at
‘each station for disabling said:motor cireuit-com-
pleting means, and means at ‘each station con-
-trolled by said selector mechanism for estopping
operation of both of :said ‘disabling means.

3. In a communication system, a commiliica-
‘tion channel, @ plurality of ‘telegraph stations
associated with 'said ‘channel, a ‘printing “tele-
graph recorder at-eachstation meluding a signal

‘responsive selector mechanism, a printing mecha- .

‘nism ‘operable under ‘the ‘¢oritrol:of ‘said -seléctor
mechanism and a driving motor for both of isaid

‘mechanisms, means controlled by ‘said chatinel

independently:-of‘said seléctor mechinism st édach
station. for :completing the Operating -¢ireuit ‘of

.the motor means m each recorder for suppress-'

-controlled by the selector mechamsm at -‘each. |

‘station. for dlsablmg ‘said ‘Ssuppressing “means,
‘means controlled ‘by the :seledtor ‘mechanism ‘at
-eath -station for -disablig 'said motor -citeuit
completing means, means -at -each ‘station -con-
‘trolled by said selector mechanism for estopping
operation -of ‘both said disabling ‘means, ‘and
means at each station controlled by said sélector
‘mechanism ‘fot ‘restoring ‘said ‘estopping ‘means
‘to ‘non-estopping ‘condition.

4. In @ communication system, @ -comiriunica- 65

tion channel, a plurality “of ‘telegraph stations
‘associdted with said¢hannel, 4 printing télegraph
‘recorder ‘at ‘each ‘station -incliuding a signal re-
-sponsive selector mechanism, ‘a printing ‘mecha-
‘nism operable ‘under ‘the ‘control ‘of sdid seleétor
‘mechanism and a-driving ‘motor for ‘both ‘of ‘said
‘mechanisms, means controlled by said-channel in-
dependently of said selector methanism at each
station ‘for ‘completing ‘the operating ¢ireuit ‘of

-the motor, means in-¢ach ‘recorder for suppress-
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ing-.operation of-said printing: mechanism, means
eontrolled by the.selector. mechamsm at-each sta-
tion -in response to a- 51gna1 individual to :such
station -for - disabling -said -suppressing -means,
‘means -controlled - by : the -selector mechanism -at
-each-station in response to a signal common to
-all-stations-for disabling said motor circuit- -com--

‘pleting -means, means at-each station -controlled

by:said seleetor mechanism. in-response to.a -sig-
nial commen 40 -all stations: for -estopping opera-
tion-of hoth-said disabling .means, and means -at
each-station-controlied -by “said -selector mecha-
-nism -in-response.to a-signal common to-all sta-
tens-for:restoring saiq estopping means to non-
-estopping eonditions, each of said.common signals
differing-from the others.

5. In a eommunication: system a‘communica-
-tion -channel, a .plurality of telegraph stations
+assoeiated -with -said channel, a printing tele-

graph recorder at each station including a signal

-responsive selector mechanism, a:printing mecha-
inism-operable -under the control of said selector
-mechanism-and a :driving motor for both .of said
Janechanisms, ;means -controlled by said channel
-independently-of said .selector mechanism at-each
-statien for completing the. pperating -circuit - -.of -
the-motor, means in.each .recorder for suppress-

Aing operation-of-said printing- mechanlsm Jneans

-controlled ;by the :selector mechanism at-each

cstation-.in'response-to-a-signal, individual-to-such
.station-and:also in- response 4o a:signal-commen
-to -all stations. for -disabling .8aid suppressing

means, -means :controlled-by the:selector mecha-

-nism.at-each station-in response t0-a-sighal com-
-mon-to,all-stations fordisabling:said motor-¢ircuit

completmg means, ‘means at each -station..con-
trolled by said selector amechanism -in . response
to..a-signal:common to.all stations for-estopping
operation of both said disabling means; and
means-at-each station. controlled by said: selector
mechanism -in .response 1o g signal ecommon - to
-all stations -for restoring sald estopping - means
to.non- estoppmg condition; each of -said common
signals: -differing from .the- others

6. In.a.communication -System, .a - commumca-
fion. channel, -a plurality -of .Stations -associated

_with -said channel, a normally -operative signal

responsive--selector mechanism at. each station,-a
record -producing mechamsm -controlled by -each

.of said selector: mechanlsms :means for-suppress-~

ing operation of - sa1d record producmg mecha- -
‘nisms, means .controlled by -said .selector-mecha-

‘nisms .for . selectively Misabling -the suppressing
.means of their. respective record producing mech-

anisms, .and -means controlled -by .said. ;selector

. mecha,msms for .rendering ‘unoperated ones .of
~said disabling means unresponsive.to- their .selec-
.tor. mechanisms.

F.In'a commumcatxon system Q- communica-
tion channel, a plurahty of statlons associated
with saig channel, a normally operative signal re-

- Spensive -selector ‘mechanism -at -each ;station, a

record .producing . ‘mechanism controlled by each
-of said:selector. mechamsms means:for-suppress~
ing operation -of .said record -producing mecha-
nisms, means-controled:by said selector- ‘mecha-
nisms - for - selectively disabling - the Suppressing
means,of their. respective.record. producing mech-
anhisms, means:controlleq. by said:-seleetor mecha-
nisms for. rendering uneperated ones-of said dis-
‘abling means unresponsive.to their selector mech-
anisms, and .means. controlled by -said selector
mechanisms for -restoring .said -disabling means
and . said -last-mentioned . -means -£0 -unoperated
.condition..



8,416,699

19

8. In a communication system, a commumca.-
‘tion -channel, a plurality of stations associated
‘with “said- channel, means at each station for
{ransmitting telegraph code -sighal combinations
of equal and predetermined duration, a signal
responsive seléctor mechanism at each station
normally responsive to signals generated by any
of said transmitting means, record producing
mechanisms controlled by said selector mecha-
-pisms, means for-suppressing operation of said
record producing mechanisms, means controlled
‘by-'said selector mechanisms for selectively dis-
abling the suppressing means of their respective
record producing mechanisms, and means con-
‘trolled by said selector mechanisms for rendering
unoperated ones oi said disabling means unre-
'sponswe to their selector mechanisms.

9. Tii a communication system, a communicg-
‘tion channel, a plurality of stations associated
- 'with’ said ‘channel, means at each-station for

-transmitting- telegraph code signal combinations
“of -equal and predetermined - duration, a signal
vesponsive “selector  mechanism at each station
‘pmormally reésponsive to signals generated by any
.of “said- transmitting means, record producing
mechatiisms- controlled by said selector mecha-
nisms, normally operated means for suppressing
opergtion of said record producing mechanisms,
theans ‘controlled by said selector mechanisms in
response to individually selective signals or group
selective signals generated by any of said trans-
‘mitting means for selectively disabling the sup-
-pressing -means of their respective record pro-
. ducing  -mechanisms, and means controlled by
said selector mechanisms in-response to a common
sighal “generated by ahy of said - transmitting
“meéans for rendering unoperated ones of said dis-
abling means unresponswe to thelr selector mech-
amsms

‘10, In & commumcatlon system,; a communica-
tmn channel, a plurality -of stations associated
with -said- channel, means at each station for
‘transmitting ‘telegraph code signal combinations
of equal and predétermined duration, a signal re-~
-g$ponsive selector mechanism at each station nor-
-mally responsive to signals generated by any of
said = transmitting - means, - record -producing
‘meehanisis- controlled: by : said ‘selector mecha-
‘nisms, g normally operative- driving ‘motor -for
-gaid selector mechanism and said record produc-
-inig- ‘mechanism’ at each station, normally- acti-
vated means for suppressing operation of said
“récord-producing mechanisms, means controiled
by ‘said: selector mechanisims in response to° sig-
‘nals’ generated by any of said transmlttmg means
for-selectively" disabling the suppressing means
-of ‘their réspective record producing mechanisms,
and means controlled by said-selector mecha-
-nisms for rendering unoperated ones-of said dis-
,,abhng means unresponsive to their selector mech-
anisms.

.11..In a communication system,; a communica-
.tion channel,; a plurality of stations associated
with. said channel, means at each station for
-transmitting permutation code telegraph signals,
-8 permutation code sighal receiving - selector
‘mechanism at each station, a prmtmg mecha-
nism at each station controlled by said-selector
mechanism, a normally activated driving motor
for said selector mechanism and said printmg
‘mechanisms- at each’ station whereby said selec-
tor- mechanisms are normally operative in re-
sponse to signals, normally activated means for
suppressing -operation ‘of -sdid- printing mecha-

nisms, means controlled by said selector mecha- -
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‘nisms {n response to permutation code signals for
selectively deactivating the suppressing means of
their respective printing mechanisms, and means
controlled by said selector ‘mechanisms "in-re-
sponse to permutation code signals for rendering
unoperated -ones of said deactivating means un-
responsive to their selector mechanisms. .- -

12. In a telegraph system, a- telegraph line, a
plurality of stations associated with said- line
each having ‘a printing telegraph recorder and a
permutation code- signal- transmitter, normally
activated means associated with each of said re-~
corders for suppressing operation’ of the printing

“mechanism of said recorders, means.at each of
said stations selectively responsive o permuta-
tion eode signals transmitted by any -of said
transmitters for deactivating said suppressing
means to qualify those stations having their sup-
pressing means deactivated to participate in mes-
sage transmission and reception, and means at
each of said stations responsive to. permutation
code signals transmitted by any of said transmit-
ters for rendering the deactivating means at un-
qualified stations.unresponsive to their respec-
tive signals until after restoration of all of .said
stations to actlvated condition of said suppress-
ing means.

13. Ina commumcatlon system a communica- :
tion channel, a plurality of stations associated
with said channel, a-recorder at each of said sta-
tions including a selector mechanism normally
responsive to sighals on said channel, a plurality
of recording elements selectively controllable by
said selector mechanism and an actuator for op-

5 erating sald recording elements, means normally

effective to. block said actuator upon each at-
tempted operation thereof, means controlled by
said selector mechanisms upon response to pre-
determined signals for disabling said blocking
means, and means also controlled by said selec-:
tor mechanisms upon response thereof to a pre-
determined signal for estopping operative re-
sponse of unoperated ones. of said disabling

‘means. to said selector mechanism until after
restoration - of . said . blocking means fo ef-
45 fective condltlon at all stations.

14. In a communication system, a communica-
tion: channel, a plurality ‘of stations associated
with said channel, a reccrder.at each. of said sta-
tions- including a selector mechanism normally
 responsive to signals on said channel, a plurality
of recording elements selectively_controllable by
said selector mechanism and an actuator permis-
sibly operable upon each receiving cycle of said
selector mechanism for operating said recording

55 elements, means normally-effective to block said

actuator upon each attempted operation thereof,
“means controlled by said selector mechanism.up-

_on response to predetermined signals for -dis-

abling said blocking means, and means also con-

60 trolled by said selector mechanism upon response

thereof to a predetermined signal for estopping
operatwe response of -unoperated ones-of said
disabling means to Sald selector -mechanism un-
til after restoration of said blockmg means to ef- '
65 fective condition at all stations.
15, Ina commumcatmn system, a communica-
tion channel, a plurahty of stations. associated
with said channel, a printing recorder at each
.station including a selector mechanism normally
70 responswe to signals on said channel, a plurality
of prmtmg elements selectlvely controllable by
said selector mechanism. and a_bail permissibly
‘opetable.ipon each receiving ‘eycle of said selec-
tor mechamsm for operating said printing ele-
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bail upon each -dttempted -operation thereof,
rmeans controlled-by said:selector-mechanism up-
on response to predetermined signals for dis-
abling said.blocking means, and.means also con-

trolled by said selector mechanism upon response :

thereof .to a predetermined-signal for estopping
iopergtive:response of unoperated.ones of said:dis=
-abling “means .to. said .selector ‘mechanisms ‘until
:after-restordation of said blocking mearis:to-éffec-
‘tive eondition.at-all.stations.

“I6. In:aicommunication system, a communica-
tion channel, a plurality of telegraph stations as-
sociated with said channel, a printing telegraph
recorder at each station, means in each recorder
for suppressing printing operation thereof, a re-
lay at each station operable to disable said sup-
pressing means, a second relay at each station
operable to estop operation of unoperated ones
of said disabling relays, a plurality of signal re-
sponsive selector elements in each of said re-
corders, a selectable member directly responsive
to said selector elements for controlling one of
said relays, a plurality of sets of electrical con-
tacts controllable by said selector elements in ac-
cordance with the signal responsive operation of
said elements, a relay operable under the con-
trol of each of said pairs of contacts, and a fan
circuit path selectively closable by said plurality
of relays for selectively establishing an energiz-
ing circuit for the other of the two first-men-
tioned relays.

17. In a communication system, a communica-
tion channel, a plurality of telegraph stations as-
sociated with said channel, a printing telegraph
recorder at each station, means in each record-
er for suppressing printing operation thereof, a
relay at each station operable to disable said sup-
pressing means, a second relay at each station
operable to estop operation of unoperated ones of
said disabling relays, a set of signal responsive se-
lector elements in each of said recorders, a se-
lectable member directly responsive to said se-
lector elements for controlling one of said re-
lays, a plurality of sets of electrical contacts con-
trollable by said selector elements in accordance
with the signal respensive operation of said ele-
ments, a relay operable under the control of each
of said pairs of electrical contacts, a fan circuit
path selectively closable by the last-mentioned
relays for selectively establishing an energizing
circuit for the other of the two first-mentioned
relays, a secondary selector element controllable
by said set of selector elements, a pair of elec-
trical contacts controllable by said secondary se-
lector element, and a relay energizable over a
path including the contacts controlled by said
secondary selector element and a fan circuit path
selectively closable by the relays controlled by
the first-mentioned pairs of electrical contacts
for releasing the two first-mentioned relays.

18. In a communication system, a communica-
tion channel, a plurality of telegraph stations as-
sociated with said channel and having a printing
telegraph recorder including a selector mecha-
nism and a printing mechanism, a mechanical
element for suppressing operation of said print-
ing mechanism, a normally activated electro-
magnet for presenting said mechanical element
in operation suppressing relation to said print-
ing mechanism, first and second normally de-
energized relays providing circuit completing
connections in parallel for said electromagnet,
means selectively operable at each station by said
selector mechanism for completing the energiz-
ing circuit of said first relay to interrupt one of
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said conneetions, means eoncurrently operable: at
g1l stations by’ said selector mechanisms for-eom=
pleting ‘the-energizing- cireuit of said:second re-

lay to ‘interrupt the -other ‘of said - connections

'whereby ‘to -rélease ‘said-électromagnet 'gnd sup-

préssing means ‘at any-station having both:relays
energized, and means-associated with said second
relay for estopping selective energization of un-
operated “ones “of ‘said first rélays.

19. In"a ‘communication 'system, a commurni-
cation- channel, a plurality “of :stations -assoeiat-
ed with said channel, a signal responsive selec-
tor mechanism and a signal transmitting mech-
anism at each station, a driving motor at each
station for said selector and transmitting mech-
anisms, means at each station controllable from
any station for starting all of said motors, a rec-~
ord producing mechanism controlled by each of
said selector mechanisms, and. means controlled
by said selector mechanisms for selectively eaus-
ing their associated record producing mecha-
nisms and transmitting mechanisms to be oper-
ative or non-operative while all of said. motors
remain in operation.

20.-In a communication system, a communica-
tion channel, a plurality of stations associated
with said channel, a signal transmitting mecha-
nism at each station, a signal responsive selector
mechanism at each station, a record producing
mechanism controlled by each of said selector
mechanisms, a driving motor for each of said
signal transmitting mechanisms and selector
mechanisms and its associated record producing
mechanism, means at each station controllable
from any station for starting all of said motors,
and means controlled by said selector -mecha~
nisms for selectively causing their associated sig-
nal transmitting mechanisms and record produc-
ing mechanisms to be operative or nonoperative
while said selector mechanisms continue to re-
spond to signals representing record producing
operations and said driving motors continue in
operation.

21. In a communication system, a communica-
tion channel, a plurality of stations associated -
with said channel, a signal transmitting mecha-
nism at each station, a signal responsive selec-
tor mechanism at each station, a record produc-
ing mechanism controlled by each of said selec-
tor mechanisms, a driving motor for each of said
signal transmitting mechanisms and selector
mechanisms and its record producing mecha-
nism, means at each station controllable from
any of said stations independently of said selec-
tor mechanisms for starting said motors, means
controlled by said selector mechanisms for se-
lectively causing their associated signal trans-
mitting mechanisms and record producing mech-
anisms to be operative or non-operative while all
of said motors remain in operation, and means
controllable only by said selector mechanlsms
for stopping said motors.

22. In a communication system comprising a
plurality of  interconnected telegraph stations
each having a transmitter and a normally dis-
abled record producing mechanhism and a driv-
ing motor therefor, the method of intercommu-
nicating among said stations selectively which
comprises (1) starting the driving motors at- all
stations, (2) selectively enabling the record pro-
ducing mechanisms at the stations to be in in-:
tercommunication, (3) precluding enablement of
the record producing mechanisms and disabling
the transmitter at all other stations, (4) contin~
uing the operation of all of sald motors during
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_'intercommunication among said selected sta-
tions, (b) redisabling the record producxng
.mechanisms at the conclusion of said intercom-
munication, and (6) continuing the operation of
said motors as a preparational condition for sub-
sequent intercommunication .among any two or
more of all of the stations.

RITA SMITH KINKEAD,
Administratriz of the Estate of Fullerton S.
Kmkead Deceased )
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