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1

This invention relates to selective signal re-
ceiving devices of the type suitable for operation
by electrical signals in the form of integers. It
is particularly applicable for conditioning a con-
trol element, such as an operating element of an
electrical switch or a mechanism, at a remote
station to energize a visual or aural signal device
or to perfiorm some function upon the reception
of a predetermined code made up of one or more
integer signals, e. g., in multi-party telephone
networks, in radio networks wherein one or sev-
eral of a group of radio receiving stations tuned
to a common transmitting station is/are to bhe
called, or for the remote control of various mech-
anisms.

The term “integer signal” is herein used to de-
note a signal made up of a sequence of rapidly
recurring cycles of current changss the number
of which is determined by the integer being trans-
mitted; thus, the number of cycles may be equal
to the value of the integer or to a multiple there~

of or to a constant number added to the integer

or to its multiple, etec., the integer zero being
transmitted by a definite number of cycles dif-
ferent from that used for any other integer. The
frequency of recurrence of the cycles of current
change will depend upon the type of installation
in question and may, for example, be of the order
of ten per second in the case of dial-controlled
circuits and of the order of one for every one or
two seconds in the case of magnet generator-
controlled circuits, wherein the electrical cur-
rents are generated by turning a crank manually
and intermittently. The time intervals between
successive current changes are usually substan-
tially uniform throughout the integer signal but
this is not essential; as will appear hereinafter,
considerable variations in the durations of the
individual impulses or interruptions of the cur-
rent can be tolerated because it is the number
and not the lengths of the impulses or interrup-
tions that determines the integer. Individual in-
teger signals within a composite code are sepa-
rated by pauses which are longer than the in-
tervals between current changes within a single
integer signal.

The invention is applicable both to “closed
type” circuit operation and o “open type” circuit
operation. In the former the circuit is closed and
energized prior to the ftransmission of a signal
(either continucusly or only immediately prior
to a transmission) and alsc during the pauses
between successive integer signals of a composite
code group, and the current changes are effected
by opening the circuit or otherwise reducing the
voltage to decrease the current flow a number
of times depending upon the integer. Such
changes are herein referred to as interruptions,
although the flow of current may not cease com-
pletely. In the latter operation, the circuit is
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open or de-energized or carries only a small cur-
rent prior to the transmission of a signal and
during the pauses between integer signals, and
each integer signal is transmitted by applying
a succession of electrical impulses to the circuit
to create or increase the current flow a number
of times. Although either type of operation may
be employed in most installations, closed circuit
operation is more commonly used with dial tele-
phone eguipment having a central source of
electrical power and open circuit operation is
more commonly used in telephone systems uti-
lizing magneto generators and in radio networks
wherein the current changes are effected by inter-
mittently modulating a radio frequency carrier
wave or by intermittently s continuous wave.

The permutations of integers of even reason-
ably low values, taken two or three at a time, are
sufficiently numerous to afford a great many dif-
ferent codes. For example, 9,261 different codes
are possible by combining three integers not ex-
ceeding the value twenty. However, in prior re-
ceiving instruments only a limited number of
these codes could be usefully employed for se-
lectively actuating receivers connected to a com-
mon transmitter because the selector mecha-
nism were such as to respond to more than one
cede. In my copending patent application Ser.
No. 86,250, filed April 8, 1849, T have disclosed an
improved selective signal receiver wherein the
possibility of response to more than one code
group can be obviated and s full utilization of
the possible permutations of integers is possible
in assigning codes.

The present invention is directed to further
improvements in such devices and has for a gen~
eral object the provision of a selector which has
fewer parts and is simpler to construct and serv-
ice. Further objects are to arrange the parts so
that the mechanism will operate eficiently with-~
oub delicate adjustment and is rugged and bet-
ter adapted for use in mobile equipment.

In the embodiments discloseqd in the aforesaid
prior patent application a serrated or toothed
code plate was advanced step-by-step from an
initial position against the force of a spring by
a bropelling pawl! which was reciprocated a num-
ber of times in accordance with the number of
cycles of current change in the signal and the
mechanism was arranged tc make the first pro-
pelling stroke of the pawl in each integer signal
longer than the subsequent strokes of the same
integer signal. The plate was provided with one
or more blocking deflectors at various blocked
positions on the plate for preventing the pro-
pelling pawl from entering the serrations when
one of these deflectors was oppesite the propelling
pawl, and the blocked positions were located to
be opposite the pawl whenever one more than the
correct number of strokes had been made by the
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propelling pawl; this prevented the plate from
being advanced more than one step beyond the
position corresponding to the reception of the cor-
rect integer signal, regardless of the value of
the integer §ignal. ‘At the end of g ‘correct in-
teger signal the plate was, therefore, brought to
rest with the propelling pawl opposite a point
one step short of a blocked position on the plate,
so that the pawl was able to enter a ‘serration
upon making the first stroke of the next-integer
signal; because this first stroke was longer than
the others it advanced the plate :sufficiently to
move the blocked position past the pawl, thereby

permitting subsequent strokes of the pawl in the

said next signal to be ‘effective for continued
stepwise ‘advaricetiiéht of the plate. The plate
‘wWas prov1ded With ‘& retaining pawl for holding
‘the plate in an #dvanced position after each
propelling stroke aiid the retaining pawl was Te-
Teased @t the ehd of ‘éach integer signal ‘to free
the plate Tor return to'its startmg position except
wheén the plate ‘was, at the énd of such sighal,
advanced éxactly to one of sevéral predetermined
positions.

Now in accordance with the present invention
it was found that the operation ahd construction
of ‘such devices cah be simipiified and improved
and ‘that fewer parts can be employed by using
the propelhng ‘pawl only ‘for advancing the code
plate up to or fTorwardly f10m ‘the blocked posi-
tions, i. e. without moving® “{he plate past a blocked
position, and. prov1d1ng an guxiliary driving mem-
ber for advancing the code plate past such blocked
position when a -correct’ integer -sighal was re-
ceived. As a-result of this arrangement the suc-
cessive strokes of the propelling pawl may be of
-equal léngths and the plate may be advanced
in equal steps thereby simplifying the-construc-
tion of the pawl actuatmg mechanism; it is evi-~
dent, however, that the instant invention is also
adapted for operation with strokes of unequal
lengths, as in the earlier device. The auxﬂlary
driving - member -need -not perform ‘the function
of advancing the code plate after the combpletion
of the-last integer signal of a code group par-
ticularly ‘when, -as in-one ‘of the embodiments to
be descrlbed the blockmg means-is -omitted-from
the patt of the plate which is near the propelhng
pawl-at the completion-of the- code group. The
omission of -this-final blocking -means and of -the
last -operation of the -auxiliary -driving member
are,-of course, optional.

In this specification frequent reference-is made
to various ‘positions of the -plate -and positions
on the -plate. With regard to -positions of -the
plate, any position to ‘which -the plate is ad-
-vanced when the propelling: pawl has- completed
4he correct number of propelling:strokes within
any integer signal corresponding to the-construc-
tion or adjustment of the plate, is designated as
an “A” position; thus, there are as many “A” po-
-gitions as there are integer signals in the com-
Posite code. The positions of the.plate-in which
“the propelling pawl is inefféctive to advance the
plate are designated as blocked or g, positions;
‘there is a “B” position béyond every “APT except
‘that there need Be no “B” position for the last
“A”position, as wds noted-in the foregoing para-
graph. “B” positions are preferably spaced from
‘the “A” positions by only short distances, e. g,
oy a distance equal to onestep of the plate (listial-
1y ‘équial toone tooth interval), to limit the extent
‘to which the-plate will override the “A” position
“when'too great an’intéger signal is received, al-
“thotigh othér ‘spacings betwéen the “A”gang “B”

10

20

25

30 J

'35

40

50

<

55

60

85

70

75

4
positions may be used. - The positions to which
the plate is advanced by the auxiliary driving
member are designated as the “C” positions; it

follows that-each “C” position is beyond a corre-
spondihg “A” position ‘by ‘a ‘distance ‘equal to

the advance of the plate caused by one operation
.of the auxiliary member. Each “C” position is,
of course, beyond the corresponding “B” posi-
tion. The distahce between the “A” and “C” po-

sitions is usually greater than the length of the
‘steps effected by the propelling pawl, although
theitivetition is 010t limited to any specific length
for the step caused by the auxiliary driving mem-
ber, the only requirement being that the plate
be advanced beyond the blocked position o per-
thit ‘the propelling pawl once’ again to enter the
‘serrations and advance the ‘code plate when a
‘subsequent integer signal is received. As regards

‘positions on the plate, the same-letters designate
‘positions which are oppesite the propelling pawl
gt the corresponding positions of the plate.

‘Any ‘Suitable blocking means may be provided
for ‘réndering the propelling pawl ingffective at
each “B”‘position of ‘the plate. T prefer o pro-
vide blocking'means on the plate itself at the vari-
ous “B” ‘positions thereon. These means may
take the form of caps fitted with deflectors cover-
1ng ‘the’ face of ‘one or more teeth or serrations,
which ‘¢aps ‘may be either pérmanently or ad-
justably mounted on the plate; or the blocking

‘means may take the form ‘of stnooth portions

separating ‘groups of teeth or serrations. Bdth
of ‘these ‘types are described in the afdresaid

‘patént -application.

A ‘retaining pawl is provided “for holding .the
plate in ‘advanced Pposition against the force of a
‘biasing force, e.'g., a spring, urging the plate for
retrograde movement to a ‘Starting or initial
position. The retaining pawl holds the plate
after each forward step of the plate caiised by a
‘stroke-of the propelling pawl, and may optionally
‘also hold the ‘plate after an advancement caused
by the‘duxiliary driving member. A Wechanism
‘15 provided for releasing the pawl 4t the comple-
tion-of 'each intéeger signal to-iree the plate for
returh to-the starting position ‘at least whén the
plate Was not advanced exactly to dan “A” posi-
ticn; the pawl need not be released wWhen the “A”
“position ‘was Teached, although Teléase of the
pawl ‘in this instance would, in “the mechanisim
'to-be described ‘hereinafier, riot be objectionable
Pecatse the auxiliary driving member. itself en-
gages the plate ‘and moves it to a “C” position

‘and then ‘holds it there intil the next integer

signal causes further advance 6f the plate. Ti is
‘evident that the plate will be Fetitned to starting
position wheénever the integér signal-is too small
or'tdo’great to advarnice the plate éxactly to.an

“A” “position.

At the eomiplétion 6f the last initeger signal of
a composite code the.plate is in the final “A”

‘position, ‘which may “according to ¢cne ‘embodi-
‘nrent, be the ultimate or operatirg position of the
plate: aceording to anotheér embodiment the aux-

iliary driving ‘mechanisim “advances the plate
beyond-the last “A” ‘position to a final “C” posi-

‘tion, which then is the ultimate position. In the

ultimate Position ‘the ‘plate is in conditioh to
close an electrical contact or to @ctuate some
other “tnechanical dévice for perfoiming its sig-
nalling function. In the preferred embodiment
to e descrlbed “this final signalling is effected
by closing o §witch havirg two contact eléments:
"One élemient is 2 pin on the plate and the other
is moved across the pdath of the pin 4t the com-
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pletion of each integer signal so as to strike the
pin only when the plate is stopped in the cor-
rect ultimate position. An optional feature, also
shown in-the illustrated embodiment, involves re-
taining the plate in the ultimate position for an
extended period of time by preventing release of
the retaining pawl when the switch elements
come into engagement. The plate is thereafter
returned to starting position by transmitting one
additional current impulse or interruption, which
releases the retaining pawl. .

While the device is particularly designed for
operation with composite codes containing a
plurality of integer signals it is also useful for
operation with single integer signals.

‘The motors for actuating the propelling pawl
and the auxiliary driving member may be of any
suitable type and the mechanisms described
above are not restricted to any specific arrange~
ments. I prefer to make use of electromagnetic
devices of the type indicated in the aforesaid
patent application, which comprise a fast-acting
armature connected to the propeiling pawl for
reciprocating the pawl in synchronism with the
changes in the electrical current, and a slow=-
acting armature connected to the auxiliary driv-
ing member and to the retaining pawl to move
these elements at the completion of each integer
signal or at a short time afler completion thereof.

Having thus indicated the general nature and
objects of the invention, the best mode of apply-
ing the principle will be described by reference to
the drawings forming a part of the specification
and illustrating certain preferred embodiments
by way of example and not by way of limitation,
wherein:

Fig. 1 is a diagrammatic plan view of a selector
with the armatures in positions assumed during
the reception of an integer signal, the operation
being of the “open circuit” type;

Fig. 2 is a fragmentary view of the selector of
Fig. 1 showing action when an incorrect signal
was received;

Fig. 3 is a view similar to Fig. 2 showing the
action when a correct signal was received;

Fig. 4 is a voltage diagram illustrating the
signal used to actuate the selector of Fig. 1;

Fig. 5 is a diagrammatic plan view of a modi~
fied form of selector suitable for “closed circuit”
type operation;

Pig. 6 is a voltage diagram illustrating the
signal used to actuate the selector of Fig. 5;

Fig. 7 is a circuit diagram for o modified trans-
mitting station suitable for the embodiment
shown in Fig. 5;

Fig. 8 is a plan view of a selector suitable for
“open circuit” type operation;

Fig. 9 is a front elevation view;

Fig. 10 is a horizontal sectional view taken on
line 16—19 of Fig. 9;

Fig. 11 is a sectional view taken on line {{—1{1
of Fig. 8;

Figs. 12 and 13 are enlarged side and end views
of a cap for blocking the plate; and

Fig. 14 is a plan view of paris of the mecha-~
nism with the code plate removed.

A. Description of first embodiment—Figs. 1-4

Referring particularly to Fig. 1, the selector
is illustrated diagrammadtically and parts have
been spread out substantially in one plane to
facilitate ready comprshension of the principie
involved, it being understocd that in an actual
device the parts would be more closely assembled
in the manner of the actual device illustrated in
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Figs. 8-14. The device has a suppori table plate
20 on which the code plate 21 is translatable,
guided by four guide rollers 22. 'The plate is
urged to a starting position toward the right by
a spring 23; in the starting position shoulder 24
on the code plate engages stationary pin 25 which
is carried by the table plate 20. The upper edge
of the plate is serrated to provide a series of
teeth 23. A retaining pawl 27 is pivotally
mounted on plate 25 and urged toward counter-
clockwise motion by a spring 2§ for holding the
plate in advanced position (to the left from start-
ing position) by engagement with the teeth
thereof.

The plate is advanced toward the left stepwise
by a propelling pawl 29 the left end of which is
bent upwards and adapted to enter the notches
between the teeth successiveiy. The pawl 28 lies
between the plate 29 and paw! 27 ang is pivotally
mounted at 30 on an extension 31 of an armature
32 and is urged against the edge of the code plate
by a spring 33. The main part of the armature
cooperates with an electro-magnet having a core
24, a solenoid winding %3, and magnetically per-
meable plates 35 and 37. A bracket 332 on the
plate 37 affords a pivotal support for the arma-
ture, which is normally positioned in non-at-
tracted position by a spring 38, with the propelling
pawl retracted in the position shown in soiid
lines; this moves the arm 3¢ against a fixed stop
pin 3¢ to limi} the retraction stroke of the pro-
pelling pawl. When the winding 35 is energized
a magnetic circuit is established through the core
34, the plates 38 and 37, bracket 8%e, and the
armature 32, thereby attracting the latter to the
dotted line position and moving the propelling
pawl to the left. This advances the code plate
one step (equal to one tooth interval) to the left
when the pawl 29 is engaged with a tooth at ths
beginning of the stroke. Immediately upon ithe
cessation of the current in the winding the mag-
netic field collapses and the armature is returned
by its spring 38 to the solid line position, thereby
retracting the propelling pawl. Pawl 27 holds the
plate advanced when pawl 29 is retracted. The
armature is, therefore, a “fast acting” armature
which moves in synchronism with current changes
in the winding.

The code plate carries thres blocking deflectors
40a, 48b and 4dc; they are located at the three
“B” positions, as previously defined. The thivd
deflector is optional and may be omitted or even
located beyond the third “C” position, merely to
prevent the code plate from being advanced too
far heyond the ultimate position. These deflec-
tors have the parts thereof near the teeth ofiset
upwardly from the code plate so as notb to inter-
fere with the action of the retaining pawl 7.
These parts span one notch between teeth and the
edges thereof are engaged by the upturned left end
of the propelling pawl to prevent entry thereof
into the blocked notches. When the plate is
positioned with one of the blocking defleciors op-
posite the left end of the pawl 2§ when the latter
is retracted, the pawl slides over the deflector
without advancing the plate when the armature
32 is atiracted.

The code plate is shown sel to receive a code
consisting of the integers 4—i—2, 1. e, having a
sequence of integer signals coniaining five, two
and three current impulses, respsctively; the
reason for the extra impulses will be exglained
later. It will be noted that there are five notches
between the left end of the serrations and the
first deflector 48a, which bhlocks the sixth noteh;
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three notches between:the-deflectors 40a.and 405;
and :four :notches between :the defiectors:40b-.and
48¢. "The “C” :positions on -the -plate are the
notches immediately to ‘the right of each-of these
deflectors.

The code plate carries:three:pins-dia, 41b-and
dte, extending downwardly and located .so -that
one.pin is-opposite the concave-engagement face
or .driving toe 42 of the auxiliary driving member

43 in-each-of :the'three “A” positions.ef the plate y;

24 when the member :£3 is.in its .normal posi-
tion against the:stop pin-&4. This-driving: mem-
ber .is disposed below -the ,plate 21 .and .the tee
42 extends upwards toward the plate. The driv-

ing member is-afforded pivotal-support.by pin:45 j,

carried-near the end of an'extension-46 of.a siow-
acting armature 47 -which has a.pivotal-support.at
43 on a bracket 38c. The member -43 is urged
{0 its normal position against the pin 44 by a
spring 49, the abutment and one end:of .the spring
being secured to the plate 28, Thespring 49 per-
forms a second function of :urging the armature
47 toward its non-attracted position (shown .in
solid lines in Fig. 2) against-a stop.pin.58. The

core of the electromagnet extends to-the right.be- .

yond the transverse plate 37 to another -trans-
verse plate 5 of high:magnetic permeability.and
the part-of the core between plates-37 and .5
is surrounded by -a-lug 52, such as.a ring of:con-
ductive material, e. g., copper; this.lug.influences
the magnetic flux in the part-of the core within
the lug so-that the flux breaks down:slowly.after
the winding &5 is'de-energized. When this wind-
ing is energized a -magnetic. circuit, in addition
to that previously -described, is :established
-through the :part of the.core 'within the :lug,
the plates 37 and 5{, and the-armature 4%, where-
by ‘the latter is attracted to the,positicn shown.in
Fig. 1. ‘When the electric current.in.the winding
is interrupted -this magnetic field decays.slowly
and the armature -47 remains attracted .for .a
brief period,-e. g., -from -a .quarter -of .a second
up to one second after the armature 32.is released.
As g result of this slow-release. action the arma-
ture 47 will be.attracted during the first electrical
impulse-of an integer signal and .will not be .re-
leased in the intervals between.consecutive, rapid-
1y recurring impulses. It is, of course, .imma-
ferial how long each. electrical impiilse is held-and
whether they be of .the same. durations; .the only

requirement is that the intervals during which 5

‘the winding 3% is de-energized be ‘short enough
‘to prevent release of .the armature 47 to.the.solid
line position shown.in¥ig. 3.
The third pin 41{c is electrically insulated from
the plate 21 and is electrically connected to-a wire
'B3; it forins one contact element of -an-electrical
switeh, the other ‘element of which is-the toe 42
of the driving member 43.  The latterisgrourded
‘to the plate 20, to which a wire 54 is-connected.
‘It is evident that-any controiled-circuit may ‘he
connected to the'wires §3 and 54 at-the:remote-sta~
tion; for example, to produce-an-aural-signal there
‘may-be a battery ‘58 and signal -deviee,-e. g., ‘a
“buzzer -or-bell 58 -which will ssound ' whenever -‘the
pin 4lc-is-engaged by the driving:member-43.
The driving : member 43 -has a heel:or release
engagement part 57 disposed 1o be in-alignment
with -‘the driving pawl near the forward end of
-the latter when the driving'member is in:engage-
‘ment with the abhutment£4.
:er is.of such length that when: the. armature 41
:is released to the position.of;Fig. 2.it will engage
-the side of the propelling pawl:and:push;it away
" :from the-code plate:2{. It will be:nated thatthe
retaining pawl 23 has an:extension :58:disposed
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away :from the plate 21 and -that -the upturned
end of the propelling pawl moves :-between this
extension and plate 21. When the :slow+acting
armature -47 -is xreleased and -the driving toe 42
does not engage one ‘of .the -pins 4{a—4&lc the
driving member 43.moves upwards, sliding .along
the .abutment pin 44 under the influence-of the
spring 49 and the heel 57 pushes the propelling
pawl away from theserrations on the plate .2i;
this ;pawl, in fturn, engages ‘the extension '58 :of
the retaining pawl, thereby :rotating the latter
away from. the -serrations -and :freeing -the plate
21 to return toward-the right underthe:influence
of its:spring ‘23 :to :its -starting ;position. When,
however, the toe-42.s in alignment with -one -of
the :pins- gia—~E4ic (i. e., when the plate 21 :is in
an “A”.position) at the time that theslow-acting
armadture is reieased, the driving.member engages
the pin in guestion and advances the plate-toward
the deit-to-the next “C” position. In-this connec~
tion it should be noted that the line joining the
toe 42 .and the pivot pin &§ is:not-perpendicular
to:the direction of:travel of the plate 21 but is:in-~
clined with the toe §2 displaced in the direction of
the forward:advance-of the piate. Because of:this
the driving member urges :the -plate ‘toward the
leit when the siow-acting :armature :is released
and pivoisiin.a clockwise direction.about:itspivot
£8. Inthusadvancing the plate:the driving mem-
ber £3 aiso pivots.about pivot pin 45 .and moves
away ‘from the abutment pin-44. and against.an
abutment.pin 59 which limits the advance of the
plate to a-distance of ‘two toothed intervals; -the
heel 57 is.thereby moved ahead of :the propelling
pawl, .50 that the propelling pawl and retaining
pawl are not engaged thereby but remain -en-
gaged with the code plate.

“The winding'35 has:its ternmiinals 68 and:6{ con-
nected -1o ‘the line 62 leading ‘to a ‘transmitting

i station indicated -diagrammadtically :at T. This

station may have any suitable means for trans-
mitting a-ecode such as, for example, an-eleetric
kattery 63 connected to a normally open-switch'84
wwhich -is-automatically clesed when :a -telephone
receiver-is removed from its support, and a nor-
‘maglly-open-didl-controlied switch -85 which will
close -the -eircuit ‘in "rapid -sucecession -a -nuniber
‘of times in accordance with the integer position
to-whieh the dial of dial'mechanism §8 is rotated
prior to release. The dial is constructed to close
‘the switéh a number: of -times:-which -exceeds by
one the number of ‘the integer, and the digit “0”
is-transmitted- by closing the switch eleven times.

B. Operation of the first embodiment

‘The correct. code for this plate is:4—1-—-2. The
device is initially de-energized and the. code plate
21 is in its starting .position at the:right, with
Shoulder 24 .in:engagement with .pin:25 and the
propelling pawl 29 and retaining pawl away from
the platei2i. When the receiver.at the transmit-
ting station T is lifted switch 84 is closed but the
line 62 remains ‘de-energized, :as indicated at a
in Fig. 4. The didl is then -turned to the first
number of ‘the code: and -released; con:the refurn
of the dial it .cleses:the switch -£4 .a number:of
times equal to the said number plus one. Thus,
in the example here illustrated, the first integer
of the:code is “4”’; hence:when “4” is dialled: there
‘willibe five impulses,.as shown between points:b
and.cin Fig, 4. "When-the-first of these impulses
is:received-at the winding 35 -both armatures 32
and:£1 are-attracted, causing the propeiling:pawl
28 to make a. stroke to:the left (to.the: dotted:line
position) _and -retracting 'the auxiliary .driving
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member 43. The propelling pawl was, however,
initially away from the serrations of the plate 21,
so that the plate is not advanced during the first
stroke. At the end of the first stroke the retain-
ing pawl 27 is in operative position against the
plate 21. When the current is interrupted follow-
ing the first impulse the armature 32 is released
and the pawl 28 moves back to the right and there
enters the first notch of the plate 21. The second
impulse occurs before the magnetic field acting
on armature 47 decays sufficiently to permit re-
lease of this armature; the propelling pawl there-
upon make a propelling stroke and advances ths
plate 2] one step to the left, where it is retained
by the pawl 27 when the propelling pawl is re-
tracted following the completion of the second
impulse. The plate is, accordingly, during the
transmission of the first integer signal, advanced
a number of steps one less than the number
of current impulses transmitted, i. e., a number
of steps equal to the integer transmitted (reckon-
ing zero as having a value of ten), except that,
as is explained below, the plate cannot be ad-
vanced beyond the “B" position.

Pig. 2 illustrates the effect of transmitting an
integer signal which is too small, i. e., one which
advances the plate only to a position in advance
of its first “A” position. Assuming the integer “3”
to have been received, at the cessation of the last
impulse of the signal the plate is advanced three
steps to the Fig. 2 position and, shortly after re-
lease of the armature 32 and retraction of the
propelling pawl, the slow-acting armature 47 is
released under the influence of the spring 49.
This pushes the driving member 23 upwards and
brings the heel 57 into engagement with the pawl
29, pushing it away from the plate 2i. The pawl
2% in turn, engages the extension 58 of the re-
taining pawl to rotate the latter away from the
code plate and permitting the latter to return to
starting position under the force of its spring 23.

In the event that too great an integer is trans-
mitted the plate is advanced to a position one
step beyond its first “A’” position, to the first “B”
position, with the first deflector 40a opposite the
end of the propeliing pawl. Additional strokes
of the pawl are ineffective to advance the plate
beyond the “B” position because the end of the
paw!l cannot enter the notch between the teeth;
hence the plate can be advanced only to the “B”
position, regardless of how great an integer signal
is transmitted. At the end of such an integer
signal the slow-acting armature is again released
and the plate is returned to starting position by
the operations dsscribed in the foregoing para-
graph.

Fig. 3 illustrates the effect of transmitting the
correct integer signal, i. e, cne which advances
the plate exactly to the first “A” position, shown
in dotted lines, with the first pin 4la in alighment
with the toe £2 of the auxiliary driving member
43. When the slow-acting armature 471 is re-
leased the driving toe 42 engages the pin 412 and
pushes the plate toward the left to the first “C”
position, as indicated in solid lines. In this move-
ment the member 43 rotates counter-clockwise
about its pivet pin 458, leaving the abutment pin
&4 and causing the heel 57 thereof to move out of
alignment with the pawl 29. As a consequence
the latter is not raised from the plate and the
retaining pawl 27 remains in operative position,
The member 43 engages abutment pin 593 at the
end of thizs driving stroke. In thus advancing to
the “C” position the plate moves past its first

10

15

20

25

30

35

40

43

50

a0

03

70

“B” position, i. ., the deflector 42a is moved past 15

10
the end of the propelling pawl, so that the latter
is in position to advance the plate when making
the next stroke.

When the second integer signal is transmitted
the events deseribed above are repeated, with the
difference that the propelling pawl, being now
already in engagement with a notch in the plate
21, advances the plate already with the first
stroke: hence the plate is, in all integer signals
subsequent to the first, advanced by a number of
steps equal to the number of current impulses,
or one step more than the integer transmitted
(reckoning the integer zero as ten), except that
it cannot be advanced beyond a “B” position.
The second integer signal is indicated between d
and e, and the third signal between points 7 and
and ¢, Fig. 4.

At the end of the third integer signal, assum-
ing that all three integer signals were correctly
transmitted, the driving member 43 engages the
third pin 4l¢, thereby closing the signal circut
through the battery 55 to operate the signal de-
vice 56, and simultaneously advancing the plate
to the last “C” position.

The plate 21 may then bhe returned to starting
position by applying any signal, preferably one
or two impulses, to the winding 35. Such im-
pulse may be generated at the transmitting sta-
tion T by dialing the integer one, or by any suit-
able circuit at the receiving station where the
selective signal device is located e. g., automati~
cally when the receiver is lifted from its support,
Since such circuit for providing a single impulse
to the winding after the station is called is not 2
part of the invention and the design thereof is
well within the gkill of persons versed in the art,
it will not be further described.

C. Description of second embodiment, Figs.
56and?7

The embodiment illustrated in Pig. 5 uses a
rotating disc for the code plate and is designed
for closed circuit type operation, using a signal
generator of either of the types illustrated in
Figs. 5 and 7. Another feature of this embodi-
ment is the provision of a slow-acting armature
which acts farr more slowly than that according
to the other embodiments, making the device par-
ticularly suitable for use in installations using
hand-operated magneto generator. In such in-
stallations the successive current changes within
each integer signal are brought about by turning
the generator crank a number of times in suc-
cession in accordance with a predetermined code,
and each interruption or impulse may have a
duration of from one to several seconds—which
is longer than the decay time of a magnet using
a lug of the type previously described if a magnet
of reasonable size is to be used. While this
special form of slow~-acting armature is disclosed
in connection with this second embodiment—the
only embodiment intended for closed circuit type
operation—it is evident that closed circuit opera~
tions may also be used with slow-acting arma-
tures using lugs, a suitable arrangement therefor
being, for example, described in the aforesaid
prior patent application.

Referring to Fig. 5 in detail, there is shown a
base plate 70 on which is fixed a vertical shaft Ti
forming a journal for a rotatable, circular code
plate 12 urged to rotate in a clockwise direction
by a wound spring 13 to starting position; in
the starting position a pin 74 on the lower side
of the plate is in engagement with an abutment
75 mounted on the base plate. The drawing
shows the code plate rotated ten steps to counter-
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‘¢lockwise. The code: plate” has’ peripheral,
equally spaced. teethy 76:. The teeth; as- shown,
are not symmefrical about radii.to the center of
the code:plate, so as to: facilitate: driving engage-
ment’ therewith' of the propelling pawl. in. a
counter-clockwise direction while permitting: the
pawl to slide over the testhi. on the retraction
stucke thereof. Two blocking deflectors 71a and
T ave mounted.on the plate at angular position
cotresponding: to the first two “B” positions on
the plate;. these deflectory. are: constructed as
previously” desceribed for the deflectors: 48a0—49%¢c
arid dre: secured: to the plate by screws 78a- and
780; respectively, threadedly fixed inx tapped holes
in: therplate: and. extending benezth: the: plate for
cooperation withy the auxiliary driving’ member.

A retaining paw! 79 is pivotally mounted on a
piny 88: carried by the base plate and is shaped
1o etigage the teeth: T8 in succession, being urged
couriter-clockwise by’ & spring’ 81 to engdge the
code: plate. A: vertical pin 82 carried by the
PEwl extencs both above and beneath: the pawl.
The propelling pawl 83 is in the form of a circu-
lar rod having the main; horizontal part at the
1evel of the upper part of the pin 82 having the
ends' 84 and- 86 thereof  turned up:. The latter
€iid is' pivotally’ supported at the end of g arm
85 of the-fast dcting armature 87 and the front
end 84 is disposed to engage: the teeth of the
code: plate and to extend to above the height of
the Blocking deflectors 7Ta and 110 so as to pre-
vent driving engagemerit with the blocked
notches when the plate is in one of the first two
“B" positions, A spring 88, acting counter-clock-
wise ggdainst” the code plate: The armature 27
is* afforded’ pivotal support by a pin 88 for co-
operation with an electromagnet’ having a first
core 98 and twormagneticallv permeable p'ates 81
and 92; it is urged away from the magnet against
a stop pin 83 by a spring 94. 'The core 90 carries
4 solenoid. winding 85 which,. when electrically
efiergized, cavses the armature to be attracted
froni the dotted line position to the solid line
position. ‘

The augkiliary driving miember 95 is located be-
tween the base and code plates and is pivotally
snpoorted. at 87¢ on the slow-acting armature 97
which is, in turn; mounted on a- vertical pivot
88. - This armature is free to swing aboui its
pivet between the lower end of the plate 81
and. a. shHort extension 99 of a second. core. N0
whieh. is shown. to be integral with the plate 22.
A soring. {981, acting between a vin 102 on the
base plate and: the auxiliary drivine member,

urges the latter clorkwise about point 87 acainst 5

an: abutment pin 1083 and also urges the driving
member to: nush. the armature 37 in a counter-
clockwise direction to the selid line position
against- the extension 89. A second abutment
pin. 103¢ Iimits the pivotal movement of the
driving. member away from pin 103. The driving
member” has an: upfurned driving toe {04 which
is> shaped with: a- concave engaging face for en-
gaiging: the lower, protruding ends of the screws
18« and. 78b’ when. the code plate is in one of its
“A” positions and the drivirig member is against
the: pifi £63. The driving member further Has
ai Heel 195 with: a concave engaging face: located
to' engdage the lower end of the pin 82 of the
retaining pawl when the driving member is
against the pin 183, The toe and heel are clear
of the piris 780, 786 and £2 when the slow-acting
armature is in ity rormdl, solid line position,
thereby permitting free rotation of the code plate
i eithér . divsetion; buf engages the apptopriate
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pin: when: the armature: is” rotated clockwise,
The: armature: 9% has an amm: (86 extending: be-
voud: the: edge of the' code: plate and havihg a
vertical: end- {87 rising: to above the code plate.
A:holding arm: 188 is secured to the top of the
end {9F and -insulated electrically therefrom.
The:freerend of the holding arm extends over the
cade: plate and carries a depending. contact and
engaging pin 188, A pin 119 is fixed to the code
plater at an angular position. to. be opposite the
pin {29 when the code plate:is: in: the third: “A”
position; and at 2 radial position. to move: freely
radially inside:of the pin: (8% when the armature
97 is in its normal, solid line position, and: to
move freely radially outside: of the pin i09: when
the: armature is' inn the dotted. line . position,
against the plate 81.. The radially inner face. of
the: pin: 18% is Aat or concave to insure contact
with the pin [#9° when the armature 97 moves
in’ a clockwise direction.

The second core {88:carries. a solenoid winding
i having less: turns than and connected in
series with: the winding’ 8% through a wire i{2.
The termini of. the: windings remote from the
wire {12 dre connected by wires i3 and 14 to
the line: (15 which leads to.the transmitting sta-
tlow T provided with any means for transmitting
a: signal, ‘such: as’ a hand-operated magneto gen~
erator: (46..

The winding {{f has its termini further con-
nected’ by wires FT and {18 to opposite sides
of a normally open, delayed-action switelr ii9
which: is mounted to the base plate by a bracket
{28, The switch hds a: pdir of insulated resilient
leaves 121, {22, carrying the contact elements
123; which dre rormally separated by an in-
sulated leaf spring 124. The leaf 122 carries a
weight 125 and the leaf 12 has an insulated
abutrrent {26 positioned to be engaged by the

43 endiof the'arm 85 when the armature 87 is moved

to its attracted, solid line position. It is evident
that wheén the contacts 123 are together the
winding 1 is short-circuited by the delayed-
action-switech:: When the armature 87 is released,
in: dotted line position, the arm 88 is away from
the abutment 126 and the contacts 123 are sep-
arated by the action of spring (24, When the
armature is attracted the arm 86 strikes the abut-
ment (25 the leaf 121 and spring (24 are flexed,
bringing the contacts {228 together; this also
flexes the leaf 122 and the inertia of the weight
175 causes the latter leaf to move away from
the arm 86 to- open the contacts. The weight
125 thus sets' up a series of vibrations or oscilla-
tions; resulting in a series of momentary contacts
hetween the contacts 123 until the oscillations
dre damped out. The winding {{{ is, therefore,
niot short-circuited by any sustained circuit until
the vibrations cease, which may occur in from
one to four seconds, depending upon the stiffness
and length of the leaf {22 and the weight i25.

The local signal circuit comprises a battery
12T and bell 128 connected in series between
grounid and the insvlated holding arm 108, the
latter connection being through a wire 129. 'The
code plate is electrically connected to the pin
££0 and to the base plate 78 which acts as the
ground.

D. Operation of the second embodiment

This device is suitable for various types of
closed circuit operation, of which two will be
llustrated. The circuit 115 may be de-energized
prior to operating the device, as indicated at a,
Fig. 6, or it may be continuously energized; the
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former situation is more common and will be
described in detail. Initially, the code plate 12
is in starting position (extreme clockwise, with
pin 74 engaging abufment 75 and the first tooth
16a opposite Dart 84 of the propelling pawl in
the solid line position shown); the fast acting
armature 87 is released with the propelling pawl
83 forward (and the part 84 thereof one siep
toward counter-clockwise of the first tooth 16a)
in the dotied line position; the slow-acting arma-
ture 97 is in its normal or first position, shown
in solid lines; and the contacts 123 of swiich
{19 are open.

(1) Magneto generator operation.—It is pref-
erable (although optional) to precede the frans-
mission of the code by a long, preparatory im-
pulse to insure thai the code plate is returned
to starting position following a subsequent op-
eration. Such a preparatory signal, generated
by cranking the generator {16 for two or more
seconds, is indicated between points b and 4 in
Fig, 6; it energizes both windings 835 and {l{,
but at first causes only the former to ke at-
tracted (through a magnetic circuit including
core 98, plates 91 and 92 and the armature 87)
to the solid line position, thereby retracting the
propelling pawl. The magnetic field of winding
95 also urges the slow-acting armature to the
second, dotted line position against the plate 8¢,
but the magnetic field of the winding {11, acting
through the core 188, extension 93, the armature
§7 and the lower part of plate §2 prevents move-
ment because the armature is initially in this
magnetic circuit and closer to extension §8 than
to plate 8§. Movement of armature 87 causes its
arm 85 to strike the insulated gbutment {26 on
leaf {21, thereby momentarily closing the con-
tacts 22 and seiting the leaf 122 and its weight
{25 into vibratory motion. YLeaf {21 is main-
tained to the right by arm 85, with spring 124
flexed. While this motion persists the contacts
i23 are repealed closed for short psriods, in-
sufficient fo short circuit the winding {{{ effec~
tively. When the vibrations cease—which occurs
in a matter of one o several seconds after move~
ment of the arm 88, depending upon the char~
aecteristics of the leaf 122 and the weight, which
may be selected as desired to suit the speed at
which the signals are to be transmitted—the con-
tacts 123 remain closed and winding ({1 is con-
tinuously short circuited. This oceurs at point ¢,
Fig. 6, and it should be noted that the prepara-
tory signal b—d is longer than the damping
period b—c¢ of the switch. The magnetic field
of the winding 85 is now unopposed and the

slow-acting armature is attracted to its second :

position; this moves the auxiliary driving mem-
ber 88 to bring the heel i85 into engagement
with the lower end of pin 82 on the retaining
pawl 78 and relessing the pawl from the code
plate. In this movement the spring {21 main-
tains the driving member in sliding engagement
with abutment pin 183 and the toe 104 of the
driving member encounters no pin on the code
plate. Movement of the retaining pawl causes
the pin 82 thereof {o engage the propelling pawl
83 to swing it about its pivot on the arm 86 away
from the code plate. The plate is thereby freed
to move to starting position in the event that it
was not initially in such position. The first notch
16¢ is now opposite the end 84 of the propelling
pawl.

When the generator is stopped at point d both
armatures are released, thereby retracting the
auxiliary driving member, permitting spring 81
to move the retaining pawl against the code
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plate into opersative position, opening switch {19,
and advancing the propelling pawl which is
moved against the code plate by its spring 88.
The latter, however, does not advance the code
plate because it was, at the beginning of its
strcke, away from the code plate; instead, it
moves one step beyond the first notch 7éa¢. The
device is now ready to receive a code; when the
optional preparatory impulse is omitted, the
operation begins with the elements in this con-
dition.

The code for this plate is 3—5—4. The first
integer signal is itransmitted by operating the
generator and making three interruptions, as
indicated between points € and f, Fig. 6. (This
may also be described as transmitting three short
impulses.) The durations of the interruptions
are of no importance; however, the impulses
between interruptions should be shorter than
the damping period of the vibrating switeh, in-
dicated from b to ¢. This last condition insures
that the armature $7 remains in ifs first posi-
tion throughout the integer signal. When the
windings are energized at point e fast acting
armature 87 is attracted to its solid line posi-
tion, thereby setting the vibrating switch in mo-
tion and moving the part 84 of the propelling
pawl into the first notch 764. During the first
current interruption following point e the
propelling pawl advances the code plate one step,
and when the windings are again energized the
propelling pawl is retracted and the switch is
given another impulse to vibrate the leaf 122.
This action is repeated until the plate has been
advanced three steps. At time f the code plate
is in its first “A" position, with pin T8¢ is in
alignment with the toe 104 of the auxiliary driv-
ing member, and energization of winding 85
at this time causes the propelling pawl to he
retracted with the part 84 thereof in the notch
immediately to counter-clockwise of ihe first
blocking deflector 7Ta. The current is main-
tained between points f and h for a time longer
than the damping period of the switch, and
when the switch stons vibrating at point g the
slow-acting armature moves to its second posi-
tion. This actuates the driving member 95 to
engage the toe {108 with pin 18¢ and advances
the code plate until the driving member engages
pin i83a, i. e, two steps, to its first “C” posi-
tion, with the deflector T1¢ beyond the part 84
of the propelling pawl, permitting the latter to
enter the first notch beyond the deflector. (This
action is illustrated and described with refer-
ence to the second blocking defiector 7ib in the
next paragraph.)

The second integer signal comprises five cur-
rent interruptions occurring between noints h and
i. (This may also ke described as transmitting
four short electrical impulses.) When the cur-
rent is first interrupted at 7 driving member 88
is retracted but the plate is retained in advanced
position by the retaining pawl. Armature 37 is
also released to advance the propelling pawl,
therehy advancing the plate one step, it heing
noted in this instance the retaining and propel-
ling pawls are already in engagsment with the
code plate when the first interruption occurs.
At the end of five such interruptions the code
plate is advanced five steps to its second “A” posi-
tion (ten steps from starting pesition), which is
the position shown in solid lines in the drawing,
and when the steady current is resumed at { the
propelling pawl moves info the notch imimediately
to the left of the second blocking deflector 17
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as shown in solid- lines:. When: the. switch stops
vibrating: at point § the armature 97 moves 1o
second: position and the toe. {84 of the auxiliary
driving membper: 88 engages the pin 78b, thereby
advancing the code. plate two. steps. to the dotted
iine: position, which. is the second “C” position.
Movement is again limited hy engagement of the
member 58 with the pin. 1834, As is shown in the
drawing, the part 84 is now in the first notch
beyond:the deflector 115,

The third integer signal comprises four current
interruptions occurring hetween peints k and 1.
The code.plate is:thereby advanced four steps by
the cperations described in the foregoing para-
graph, to bring the:plate to its third “A’ position
with: the pin (48 in alignment with the pin {09,
as shown in dotted lines. When the switch stons
vibrating, at a time indicated by point %k, the
armature 97 starts to move to its second position,
thereby swinging the holding arm {28 and pin
109 radially in with.respect to the code plate. The
pin 8% engages pin 1{8 alter only a limited move-
ment has occurred, thercby arresting completion
of the mcvement of the armature and prevent-
ing the retaining pawil 7% from being moved to
inoperative position. The code plate is, there=
fors, retained in its ultimate position which, in
this. embodiment, coincides with the third “A”
position. It also establishes electrical contact be-
tween: the insulated pin 189 and grounded pin
{48, thereby closing the signal eircuit through
wire £29, battery 127 and bell 128,

To stop the local signal at the receiving station
the i{ransmitting signal is interrupted, as indi-
cated at m, by any desired means thereby caus-
ing the propelling pawl tc:advance the code plate
cne step and moving the pin (I8 away from pin
£89. The device may be left in this condition, or
a further long or “ring off”” signal, indicated be-
tween points n and p, may be transmitted; the
latter will cause the auxiliary driving member to
move at a time indicated by point o to release the
retaining pawl and permit the code plate to return
to starfing position, the pin 1{€ being free to
pass radially cutside of the pin 198.

Should either of the first two integer signals
be smaller than those described above, the code
plate would not he advanced to the “A’” positions,
and when the auxiliary driving member 88 is
moved it would not encounter a pin ¥8a or 78b;
hence it would slide along the pin 183, bringing
its heel {85 against the pin §2 and releasing the
retaining pawl to return the plate to starting po-
sition under influence of spring 73. Should either
of theses signals be too large, the plate would
be advanced one step beyond the respective “A”
position, inte -the corrssponding “B” position;
further advancement would be prevented by the
corresponding: blecking deflector, which prevents
the entry of the part 84 of the pawl into a notch.
At the end of such a larger signal the auxiliary
driving member would similarly move the retain-
ing pawl to permit the plate to return to starting
position. Should the third integer signal hbe
either too small or too large the pin {{8 would
not be aligned with the pin {89, and the stroke of
the slow-acting armature at point & would not
be arrested; the auxiliary driving member would,
therefore, again engage the pin 82 and move the
retaining pawl to permit return of the code plate
to starting position.

(2) Dial operation.—The device of Fig. 5 may
also be operated by a dial at the transmitting
station, as shown in Fig. 7. In this instance the
transmitting station comprises a battery 83, a
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normally-open,.telephone receiver actuated switch
84, a. normally: closed diai-controlled switeh: 654,
connected. in series with the line circuit [I5.
Switch 8B8a is actuated by a dial mechanism §8a
to open the circuit a.succession of times equal to
the integer, the integer “0” being transmitied: by
ten interruptions. The code for this device, when
controlled by the transmitting station of Fig. 7,
is 4—5—4, and Fig. 6 again represents the oper-
ation.. It is evident that a switch 118 having a
shorter damping period would be used in this
instance,

The circuit 115 is initially de-energized, as.indi-
cated at a, Fig. 6. When the receiver at the
transmitting station is lifted switeh 64 is closed
and a. steady potential is applied to line #i5 as
indicated at b, Fig. 8. When the number “4’"is
dialled the current is interrupted four times, be-
tween points. d and f; subsequent dialling of “5”
and “4” causes five and four interruptions, be-
tween points k2 and ¢ and between points k and i,
respectively. The action taking place at the re~
ceiver is that previously described with reference
to magneto operation.

E. Description of third embodiment—Figs. 8 to 14

The selector shown in Figs. 8 to 14 is adapted
for open circuit type operation. It comprises a
bed plate {30 of non-conductive and non-mag-
netic material, such as plastie, to which a Iami-
nated magnet core 131 is secured by means of
screws engaging transverse plates {32 and (33
at the ends. These plates, as well as intermedi-
ate plate 134, are made of material having high
magnetic permeability. A solenoid winding 135
surrounds. the: core. between the plates. {32 and
184, and a lug {35 of conductive material sur-
rounds the part of the core between the plates 132
and: {38. The winding 135 is energized by a cir-
cuit {87 connected to. a transmitting station T
having any suitable means for transmitting the
code, such as an electric battery 188 connected
through normally open switches §89 and 140 to
the circuit. Switch {89 is closed whenever the
receiver is removed from its support, and the
switch 1408 is closed by the dial mechanism 141
in the manner previously described for the first
emhodiment, e. g., to close the circuit in rapid
succession a number of times exceeding by one
the value of the integer being transmitied, the
integer zero being transmitted by eleven im-
pulses.

The fast-acting armature {42 is in the form of
a plate mounted on a vertical hinge pivot (43
supported by the plate §34 and urged in a clock-
wise direction by a Ieaf spring #44 against a stop
(45 which is, in furn, carried by an extension
1330 of the plate 135. When the winding 135 is
energized a imagnetic circuit is established
through the core 2, the plates §28 and 124 and
the armature (42 to move the armature in a
counter-clockwise direction. The armature is
released and moves in g clockwise direction im-
mediately upon de-energization of the winding.
The slow-acting armature {46 is in the form of
a plate mounted on a horizontal hinge pivot (47
near the bottom of the magnet and carried by the
end plates 132 and 1233. If is urged by a leaf
spring (48 to o position away from the magnet.
When the winding {38 is energized magnetic cir-
cuits are established through the core I3{, the
plates {83 and (34, and the armature 145, and
also through the core, the plates (32 and {34
and the armature, thereby atiracting the arma-
ture. When the winding (35 is energized the
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‘armature is attracted; when it is de-energized
the decay of the magnetic flux through the lat-
ter circuit is delayed by the action of the lug 136
and the armature does not move away from the
magnet until a short time of the order of half
a second has elapsed.

A table plate {49 is mounted on the top of
the magnet by screws. It carries a vertical shaft
150 forming a journal for the code plate 15
which is urged in a clockwise direction by a coiled
spring 52 to starting position, with pin 153 on
the plate in engagement with stationary abut-
ment pin 154 on the table plate 145. The code
plate has teeth 55 at its periphery and a ring
of internally threaded holes 58 located radially
inward from the respective teeth. A retaining
pawl 157 is pivotally mounted on a vertical post
158 which is mounted on the plate 142 and car-
ries a coiled spring {59 urging the pawl in
counter-clockwise direction against the code plate
for holding the latter in advanced position after
the plate has been advanced.

An arm {68 is ragidly secured to the top of the
fast-acting armature and extends diagonally un-
der the code plate to the point {16!, at which it
is bent upwardly. The propelling pawl 162 ex-
tends beneath the code plate and has the ends
thereof hent upwardly; one end receives pivotal
support in the end of the arm 180 at {61. A
coiled spring §83 urges the pawl in a clockwise
direction with respect to the arm {68 and urges
the other end 184 of the pawl against the code
plate,

Movement of the slow-acting armature (48
away from the magnet is limited by g stop 155
which is secured to the plate 148. A bracket (56
is secured io the top of this armature and has
the top thereof bent to extend horizontally be-
tween the plates 149 and 151 for movement to-

gether with the armature. The auxiliary driving .

member 187 is pivotally mounted to the bracket
166 about a vertical pivot (68 and is urged in a
clockwise direction by means of a spring (69
against an upstanding lug 179 which is integral
with the bracket. This driving member has an
upright toe {11 formed with a slightly concave
engaging surface directed radially outwardly with
respect to the code plate for engaging pins de-
pending from the plate, to be described. The
driving member further has a heel 172 positioned
to engage the refaining pawl {57 to move it away
from the code plate when the slow-acting arma-
ture, bracket 166 and driving member are moved
away from the magnet with the driving member
167 in the illustrated position in engagement
with the lug §70. The driving member further
has a part thereof formed as a curved cam sur-
face {13 disposed to engage the radially inner
side of the end 164 of the propelling pawl. This
surface pushes the propelling pawl away from
the code plate when the armature, bracket and
driving member are moved gway {rom the mag-
net with the driving member 187 in the illus-
trated position. Both the heel {72 and the part
providing the cam surface {73 are narrow, where-
by they are clear of the retaining pawl #57 and
of the propelling pawl, respectively, when the
driving member is rotated in a counter-clockwise
direction, away from the lug {18,

A post 174 is optionaily mounted on the plate
149 to limit the propelling stroke of the propelling
pawl.

Two blocking deflectors {15a¢ and 1750 are
mounted on the code plate. These deflectors are
shown in detail in Figs. 11 to 13 and have lower
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horizontal portions 116 resting.on the upper face
of the code plate; upright portions 117; and up-
per horizontal portions 178. The latter have the
edges thereof which are radially outward with
respect to the code plate disposed at about the
maximum diameter of the code plate so as to
prevent the entry.of the vertical part {84 of the
propelling pawl into the notches between the
teeth at the blocked positions on the plate. Be-
cause the upper portions 138 are elevated above
the code plate they do not interfere with the ac-
tion of the retaining pawl 181, which is low
enough te enter the notches beneath the de-
flector. The lower portions (78 have holes
through which screws {79q¢ or 175b extend, these
screws heing threadedly secured in selected holes
{56 in aceordance with the code to which the
plate is adjusted and extending beneath the code
plate to form pins for cooperation with the toe
LT{ of the auxiliary driving member. The driv-
ing member 187 is located circumferentially with
respect to the shaft (68 to have the toe {71 there-
of in alignment with one of these screws in each
of the first two “A” positions of the code plate.
It will be noted that in this embodiment only
two deflectors are provided, i. e., the plate has
only two blocked “B” positions. Iowever, the
device is intended for the reception of a code con-
sisting of three integer signals, and a third pin
180 extending upwardly above the code plate is
threadedly mounted in an appropriate hole 186
to complete the final operation of the device in
a manner to be described. Should the selected
code be such that the pin {80 is in g hole already
occupied by a-screw {719¢ or 178D, the screw is re-
placed by a longer screw which extends above
the code plate to function also as the third pin.

A bracket 181 is rigidly mounted on the slow-
acting armature and electrically insulated there-

, from. 'This bracket has a horizontal part 182

and a downturned part 183 forming one element
of an electrical contact as well as a movable
abutment cooperating with the pin {88. The part
183 is radially within the circular path of the
pin {88 when the armature !45 is in its attracted
position and radially outside of the path when
the armature is released. The pin 182 is located
circumferentially on the code plate so as to be
opposite to the part 183 when the code plate is
in the final “A” position, i. e., the “A” position
corresponding to the third correct integer signal.
When the code plate is in this position at the
end of the third integer signal, the part 183 en-
gages the pin 180 during the first part of the
outward movement of the slow-acting armature
148 and arrest further movement of the armature
away from the magnet. This, in turn, prevents
the bracket 166 and auxiliary driving member 67
from moving out to release and push the pawls
157 and 162 away from the code plate. The code
plate is thereby retained in its ultimate position
which, in this embodiment, coincides with the
last “A” position.

The bracket 18{ is electrically connected to a

- wire 184 which may be connected to any suitable

signal device, such ag a bell 185. The pin 18§ is
grounded to the selector and the frame of the
latter is connected through a wire 186 and bat-
tery 187 to the signal device. It is evident that
when the part i83 engages the pin {80 the signal
circuit is closed to cperate the signal device,

F. Operation of the third embodiment

The third embodiment is shown in the draw-
ings to be set to respond to the code 4—3—6,
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-transmitted as a-series of current impulses of the
.type: illustrated: in Fig. 4. When switch 29 is
closed and the first integer “4” is dialled in the
mechanism 141 the switch {40 is closed five times
and five electrical impulses are transmitted over
the circuit 231 and the winding 135 is energized
five times in rapid. succession. During the first
impulse the armatures (42 and 46 are both at-
tracted and the propelling pawl makes a forward
stroke; However, during the first stroke the cam
.surface 113 prevents engagement of the part. 164
of the propelling pawl i62 with the teeth of the
.code plate, and the plate is not advanced. At-
traction of the armature 146 causes the auxiliary
driving member (61 to move radially inwardly to
permit the retaining pawl 157 to move to opera-
tive position; it thereby also retracts the cam
surface 113 and permits the propelling pawl to
engage the teeth. The four intervals between the
five impulses are of such: short durations that
the slow-acting armature 148 remains attracted
until a short time after the completion of the
last. impulse because of the lug (36; the fast-
acting armature {42, however, moves in synchre-
nism with the pulses. As a result the propelliing
pawl makes g total of five reciprocations and
advances the code plate one step in each of the
four strokes subsequent to the first stroke; this
moves. the plate to the first “A” position, with
the end (64 of the propelling pawl in the notch
immediately ahead of the first blocking defiector
175a¢ when the pawl is retracted at the end of
the fifth impulse.

After the fifth impulse the current is inter-
rupted for a time sufficient to release the arma-
ture 146, which moves: into. engagement. with
the stop 165. This movement carries the bracket
166 and auxiliary driving member (67 radially
outward with respect to the plate toward the
position shown in the drawings. In the early
part of this outward movement the toe ITi of
the driving member engages the first. depending
engaging pin i79a. Because the line from the
pivot 168 to the toe (Tl is inclined: toward
counter-clockwise with . respect. to- the radius
through the pivot, continued outward movement
causes. the driving member {67 to. turn in a
counter-clockwise direction about. its pivot 168
to advance the code plate two steps, past the
first “B” position and to the first “C” position.
As a result of this turning of the driving member
the heel {72 thereof is swung ito counter-cloek-
wise of the retaining pawl 157, whereby the lat-
ter is not engaged but remains in operative posi-
tion against the plate. Similarly, the cam- sur-
face {73 is moved clear-of the end 164  of the
propelling pawl, whereby the. latter remains. in
engagement with the code plate during the ad-
vancement of the latter and the end (64 enters
the first notch in the plate beyond the first block-
ing deflector i715a.

When the second integer “3” is dialled four
electrical impulses are transmitted and the ac~
tion described above for the first integer is re-
peated with the difference that: the: plate is ad-
vanced already with the. first. impulse because.the
propelling. pawl is initially in engagement. with
the code: plate. When the armature i46: is at-
tracted at the beginning of the: first impulse the

auxiliary driving: member 167 is retracted from

the pin 7% and is rotated clockwise by ifs
spring (69 against lug 179, thereby assuming
the position it had during the transmission of
the. first integer signal. The code. plate is, there-

fore, advanced four steps to the second “A” posi-
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2
tion during the transmission of the signal, and

-is further advanced: two steps to the second “C”

position by the auxiliary driving member which
engages the second contact pin 17196 during the
pause which follows this signal.

When the third integer “6” is dialled seven
electrical impulses are transmitted and the ac-
tion described in the foregoing paragraph is
repeated: up to the point where the impulses end
and the plate has been advanced seven steps to
the third “A” position. This position is, in this
embodiment, identical with the ultimate position.
After the last impulse is completed and the fast-
acting armature is released the slow-acting
armature is released, but the auxiliary driving
member does not encounter any depending pin
and does not advance the plate. Instead, the
downturned part {83 of the bracket 181 strikes
the: radially inner-side of the third pin {89, which
is now opposite. the bracket, thereby preventing
completion of the outward movement of the slow-
acting armature. This prevents the heel 72 of
the auxiliary driving member from- striking the
retaining pawl 157, whereby the code plate is
retained in the ultimate position. Engagement
of the pin 88 closes the electrical local signal
circuit which includes the insulated bracket 181,
wire 184, bell 185, battery §81, wire {86 and the
grounded pin 189.

To return the code plate to starting position
any signal, such as a single or a pair-of impulses,
which may be generated at the transmitting or
at the receiving station, is applied to the wind-
ing; this atiracts the armature i46 to retract
part £83 from the pin 180 and advances the code
plate one or two steps, respectively, beyond the
ultimate position. At the cessation of this signal
the armature 146 is released; carrying the aux-
iliary driving member 167 radially out and caus-
ing the heel 172 thereof to engage the retaining
pawl and move it into inoperative position. The
cam surface 173 simultaneously moves the pro-
pelling pawl away from the code plate. 'The
part 183 of the bracket is thereby moved radially
outward from the circular line of travel of the
pin {80, and the code plate is thereby freed. to
return fo starting position under the influence of
its.spring 152,

Should. either of the first two integer signals
be smaller than those described above, the code
plate would not be advanced to the correspond-
ing “A” positions at.the:end of the last impulse,
and when the armature 146. is. released the aux-
iary driving member would not encounter a
depending pin (78a or i79b; hence the member
would not. rotate about.its pin {68 but the- heel
172 would: engage the retaining pawl, thereby
freeing the code plate for movement to starting
position under the influence of the: spring 152.
Should: either of these signals be tooe large, the
code plate would be advanced one step beyond
the respective “A” position into: the correspond-
ing “B” position; further advancement would be
prevented by the corresponding blocking deflec~
tor which prevents the entry of the propelling
pawl into a notch. At the end of stuich a large
signal the auxiliary driving member would sim-
ilarly free the code plate for return to starting
position. Should the third integer signal be
either too-small or too large the pin {80 would
not be aligned with the part 183 of the brackst
181 at the end of the last impulse and the out-
ward movement of the slow-acting armature
would not. be arrested; the auxiliary driving
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member would, therefore, similarly free the code
plate for return to starting position.

Iclaim as my invention:

1. In a code selective device, the combination
of a code plate; propelling means for advancing
the plate a controlled distance; blocking means
for rendering said propelling means inoperative
when the code plate is in a predetermined blocked
position; and auxiliary driving means for ad-
vancing said plate beyond said blocked position
only from a predetermined position of the code
plate.

2. In g code selective device, the combination
of a code plate; propelling means for advancing
the plate; means for actuating the propelling
means to advance the plate a controlled distance;
blocking ‘means for rendering said propelling
‘means inoperative when the code plate is in a
predetermined blocked position; auxiliary drive
means for advancing said plate beyond said
blocked position only from a predetermined posi-
tion of the code plate; and means for actuating
said auxiliary driving means to advance the
plate following the operation of said propelling
means.

3. The combination according to claim 2
wherein the plate has an engageable abutment
and the auxiliary driving means comprises a
movable driving member with an engaging ftoe
adapted to engage the abutment when the code
plate is in said other prodetermined position.

4. In a code selective device, the combination
of a code plate; means biasing said plate toward
a starting position; propelling means for advanc-
ing the plate from starting position; retaining
means cooperating with said plate and having
an operative position for retaining. the plate in
an advanced vosition and an inoperative position
permitting retrograde movement of the plate;
means for moving said retaining means to opera-
tive position; blocking means for rendering said
propeliing means inoperative when the code plate
is in g predetermined blocked position; and aux-
iliayry driving means for advancing said plate
heyond said blocked position only from another
predetermined position of the ccde plate in ad-
vance of said blocked position and for moving
sajd retaining means to inoperative position to
free the code plate for retrograde movement
when the plate is at a position other than said
other predetermined position when the auxiliary
driving means is operated.

5. The combination according to claim 4
wherein the plate has an engageable abutment
and the auxiliary driviag means comprises a
driving member mounted for rotation andrecipro-
cation and having an engaging toe and an engag-
ing heel, said heel being disposed to engage an
element of said retaining means to move the
latter to inoperative position upon operation of
the auxiliary driving means and said engageable
abutment on the plate being positioned thereon
to be in alignment with said toe when the plate
is in said other predetermined nosition for driv-
ing engagement of said toe with said abutment
upon. said operation, said toe being disposed with
respect to the mounting of the driving member
to cause rotation of said member upon engage-
ment with said abutment to move the heel out
of ensaging position with respect to said element
of the refaining means,

8. Tn a code selective device, the combination
of a code plate having serrations; means biasing
said plate toward a starting position; recipro-
cable propelling means adapted to engage said
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serrations for advancing the plate stepwise from
starting position; means for reciprocating said
propelling means; retaining means cooperating
with said plate having an operative position for
retaining the plate in successive advance posi-
tions and an inoperative position permitting
retrograde movement of the plate; means for
moving said retaining means to operative posi-
tion; blocking means on said plate covering one
or more of said serrations to prevent driving
engagement of the propeiling means when the
plate is in g predetermined blocked position; an
auxiliary driving memkher pivotally mounted on
a reciprocable support having a toe and a heel;
means urging said driving member about its pivot
to a normal position with the heel in alignment
with an element of the retaining means for mov-
ing the retaining means to inoperative position
when the reciprocable support is actuated; an
abutment on the code plate positioned to be in
alignment with the toe of the driving member
when the code plate is in a second predstermined
position in advance of said blecked position, said
toe and pivotal mounting being disposed to ad-
vance the plate beyond the blocked position and
to rotate the driving member to dispiace the heel
thereof away from said element of the retaining
pawl when the reciprocakle support is actuated
and the abutment is engaged; and means for
actuating said reciprocable support subseguently
to operation of said propelling means,

7. In a code selective device adapted to respond
to a composite code comprising a plurality of
integer signals, the combination of a code plate;
propelling means for advancing the plate during
the reception of each integer signal for a con-
trolied distance determined by the magnitude of
the signal; blocking means for rendering said
propelling means inoperative when the code plate
is in a predetermined blocked position; auxiliary
driving means for advancing said plate beyond
said blocked position only from a second prede-
termined position of the code plate; means for
actuating said auxiliary driving means after the
reception of an integer signal; and means for
operating a controlled device when the code
plate is advanced to a predetermined third posi-
tion after the reception of the last integer signal
of said composite code.

8. In a code selective device adapted to re-
spond to a composite code comprising a plurai-
ity of integer signals, the combination of a code
plate having a series of serrations; means bias-
ing said plate toward a starting position; pro-
pelling means having a reciprocable clement
adapted to engage said serrations for advanc-
ing the plate stepwise from starting vosifion;
means for actuating the propelling means dur-
ing the reception of each integer signal to ad-
by the magnitude of the signal; retaining means
cooperating with said plate having an operative
position for retaining the plate in successive ad-
vanced positions and an incperative position per-
mitting retrograde movement of the plate; means
for moving said retaining means to coperative
position; blocking means for rendering said pro-
pelling means inoperative when the plate is in
a predetermined blocked position; control means
for moving the refaining means to inoperative
position and free the plate for retrograde move-
ment at the end of each integer signal follow-
ing the operation of the propelling means except
when the said operation of the propelling means
advanced the plate to one of several correct pre~
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determined positions. in accordance with the said
code, at least one of said correct predetermined
positions being in advanee of and near to said
blocked position; means for advancing the plate
beyond said blocked position from said one cor-
rect predefermined position at- the end of an
integer signal; and means for maintaining the
code plate in advanced position when the code
plate is advanced to the last of said correct pre=
determined positions at the end of the last in-
teger sigunal.

9. The combination according. to claim. 8
wherein the means for maintaining the. ccde
plate in advanced position comprises an engage-
ment member movable with the said. control
means for meving the retaining means to in-
operative position and a cooperating abuiment
member on the code plate positioned. thereon- to
ke in alignment with the said engagement mem-
ber when the code plate is in said last correct
predetermined position for arresting the move-
ment of the said control means and preventing
movement of the retaining means to inoperative
position.

10. The combination according to claim 9
wherein the said engagement member and co-
operating abutment member form contact. ele-
ments of an electrical switch, at least one of
said members being electrically insulated from
the code plate and said members being connected
to a controlled circuit.

11. In a code selective device adapled to re-
spond to a composite code comprising a plural-
ity of electrical integer signals, the combina-
tion of a serrated code plate having a starting
position, at least two advanced “A” positions
corresponding to positions of the plate ccnse-
quent upon the reception of successive correct
integer signals, a blocked “B” position imme-
diately beyond the first “A” position, and a “C”
position beyond said “B” position; resilient means
urging said plate te starting position; a recip-
rocable propelling pawl having an engaging part
engageable with said serrations for advancing
the plate stepwise from starting positicn; a re-

taining the plate in successive advanced posi=
tions; means urging said retaining pawl into
operative position; a blocking defiector: on the
plate positioned to prevent driving engagement
of the propelling pawl with the serrations when
the plate is  in said “B" position; electromag-
netic means comprising a fast acting armature
for reciprocating said: propelling pawl in syn-
chronism with current alternations of said in-
teger signals; an auxiliary driving member
mounted for reciprocating movement Bbetween
first and second locations and: supported for
movement independent of said reciprocating
movement to have a normal and a displaced po-
sition; an engaging toe and an engaging heel
on said auxiliary driving member; said: heel be-
ing positioned to engage an element of said re-:
taining pawl when the driving member is in the:
normal position thereof for meoving: the said

pawl to inoperative position and: free the plate:

for retrograde movement when actuated for
movement from said first to said second. loca-

tion while in normal position; abutment means:
on the code plate positioned to be in alignment

with the toe of the. driving member when the
latter is in normal position and. the plate is in
the first “A” position and adapted. to-be engaged:
by said toe when the driving: member is moved:
from first to second location to advance the code
plate from the said “A” position past the “B”
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‘positiont to- the' said: “C” pesition, the toe being

positioned so- that: the driving member is moved
from normal position to the displaced position
thereof during such advancement to prevent. en-
gagement of the heel with the element of the
retaining pawl; electromagnetic means includ-
ing a slow aeting armature for holding said aux-
iliary driving member in said first location dur-
ing the reception of said. integer signals and
for moving the auxiliary driving member fo the
seeond. location subsequent to the: completion of
each integer signal; and means for operating
a. controlled device. when the code plate-is ad-
vanced to the last “A” position at the end of
the last integer signal. _

12. In combination with the device according
to claim 11, an engagement member movable with
said slow acting armature; and an abutment
member on said code plate positioned thereon fo
be in alignment with the said engagement.mem-
ber when the code plate is in the said last “A”
position for arresting the movement of said slow
acting armature and preventing movement of the
auxiliary driving to the second location. thereof
at the end of the last integer signal.

13. In a.code selective device adapted. to re-
spond 1o a composite code comprising a plurality
of electrical integer signals, the combination of a
serrated ccde plate having a starting position,.at
least two advanced “A” positions corresponding
to positions of the plate consequent upon the
reception of successive correct integer signals, a
blocked “B” position immediately beyond the first
“A” position, and.a “C” position beyond the said
“B” position; resilient means urging said plate to
starting position; a reciprocable propelling pawl
having an engaging part engageable with said
serrations for advancing the plate stepwise from
starting position and pivotally mounted for
movement away from said plate; resilient means
urging said pawi into engagement with the plate;

a retaining pawl cooperating with said plate for

retaining the plate in successive advanced posi~
tions; means urging said retaining pawl into
operative position; a blocking deflector on' the
plate positioned to prevent driving engagement
of the propelling pawl with the serrations when
the plate is in said “B” position; electromagnetic
means comprising a fast acting armature for
reciprocating said propelling pawl in synchro-
nism with current alternations' of said integer
signals; a slow acting armature movable between
first and second locations; electromagnetic means
for holding said slow acting armature in the first

- location during the reception of an integer signal

and for moving it to second location after the
completion of an integer sigmal; an auxiliary
driving member movably mounted for reciproca-
tion with said slow moving armature and movable
with respect therzto between a normal position
and a displaced position; engagement means on
said auxiliary driving member for moving said
propelling and retaining pawls away from the
plate when the slow moving armature is- moved

- from the first to the second location while the

driving. member is in the normal position, said
means being located to be ineffective when the
driving member is in the displaced position; an
engaging ftoe on the auxiliary driving member;

70- an abutment means on the code plate positioned

thereon to be in alignment with said engaging
tce when the code plate is in the first “A” posi-
tion, said engaging toe being located to advance
the code plate past the “B” position to: the said
“C” position and to move the auxiliary driving
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member to the displaced position when the slow
moving armature is moved from the first {o the
second location; and means for preventing en-
gagement of the guxiliary driving member with
the retaining pawl at the end of the last integer
signal when the plate is advanced to the last “A”
position at the end of said last signal.

14. The device according to claim 13 wherein
the said means for preventing engagement of the
auxiliary driving member with the retaining pawl
comprises a second abutment means on the code
plate positioned for alignment with the toe of the
auxiliary driving member at said last “A” posi-
tlon.

15. The device according to claim 13 wherein
the auxiliary driving member comprises resilient
means urging it to said normal position; and the
said means for moving the retaining and propel-
ling pawls away from the plate comprises a heel
on the driving member iocated for engagement
with the retaining pawl and a cam surface
adapted to engage the propelling pawl.

16. The device according to claim 13 wherein
the electromagnetic means for moving the slow
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acting armature comprises a pair of windings 2§

connected in series, the first winding having a
magnet controlling the fast acting armature and
urging the slow acting armature to the second

26
location and the second winding having a mag-
net attracting the slow acting armature to the
first location; resilient means normally urging
the slow acting armature to the first location; a
normally open time delay switch connected across
the second winding; and means actuated by the
operation of the fast acting armature for closing
the switch at a time interval after movement of
the fast acting armature.

17. The device according to claim 16 wherein
the switch is a vibrating switch having an ele-
ment adapted for vibrations and carrying an
electrical contact for intermittently short circuit-
ing the second winding while said member is
vibrating and for short circuiting said winding
continuously upon cessations of said vibrations.
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