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UNITED STATES

Re. 20,449

PATENT OFFICE

20,449
SIGNAL APPARATUS

Clarence E. Beach, Brockline, Mass., assignor to
The Gamewell Company, Newton Upper Falls,

Mass., a corporation

of Massachusetts

Original Neo. 1,999,859, dated April 30, 1935, Se-

rial Neo. 573,150, November 5, 1931,

Applica-

tion for reissue April 22, 1837, Serial No. 138,480

48 Claims.

This invention relates to signal formulating or
transmitting mechanisms and systems, and more
particularly to improvements in apparatus of the
type comprising a series of widely separated sig-

5 nal transmitfers connected to a central signal
receiving station, for example, tc apparatus such
as a cireuit including a plurality of fire alarm
boxes or similar signal transmitters connected
to a central signal receiving station. The in-

10 vention particularly affords improvements in
“successive non-interfering” signal transinitters
as commonly employed for such purposes.

Apparatus of the class to which this inven-
tion relates is depended upon to avoid serious

15 property loss and even in many.cases 10ss of lifs
itself; accordingly, it is a primary object of the
present invention to afford an especially depend~
sbie sighaling apparatus and particularly to pro-
vide a device of this character which is operable

¢ under a wider variety of adverse conditions than
has been the case with any device of the gen-
eral character which has been heretofore pro-
vided. Particularly the present invention pro-
vides a signaling device adapted to transmit sig-~

2 nals over an emergency line or common return,
such as a ground, if the regular circuit becomes
faulty, while avoiding the closing of such an
emergency circuit when the normal operating
cireuit remains properly conditioned. This in-

sy veniion also affords a signaling device arranged
to operate when serially associated with similar
devices without interference between such de-
vices even if they are simultaneously or sub-
stantially simultaneously actuated. Thus the
a5 present invention affords an improved type of
signaling device of the “perfect non-interfering”
type, as well as a device having an improved
emergency switch or ground wire return arrange-
ment, and this invention particularly provides

30 for the convenient asscciation of both of these .

sdvantageous arrangements in a single signaling
apparatus, thereby affording a wide range of util-
ity and dependability, even under sericus ad-
verse conditions.

45 'This invention may be utilized in connection
with systems for fire alarm or signaling service
in which the circuits comprise metallic loops se-
rislly routed through a considerable number of
code signal transmitting call or alarm hoxes, and

50 in which, at a central.point or station, the loop
ends are- connected through indicating or con-
trol devices to a suitable current scurce. Such
current sources are generally referred to as “the
central station battery” and may be normally

55 free from ground connections so that the sys-

(CL 177—361)

tem may normally function as a full metallic or
loop circuit. Such. systems ordinarily include
facilities for suitably associating a ground con-
nection with the central station battery, which
facilities may be made available, either manu-
ally or otherwise, whenever certain irregularities
or faults may develop or threaten in the circuits
or apparatus, so that intended signaling response
at the central station may result from closing
and breaking of a connection between cne or the
other or both portions of the signal circuit and
the ground.

Signal formulating mechanisms constructed in
accordance with this invention are, however, par-
ticularly suited for use in- signaling systems of
the general type contemplated by my Patent No.
2,018,656 dated Qct. 29, 1935.

This invention provides for automatically ren-
dering facilities effective for emergency opera-
tion when maiconditions of line circuit or other
portions of the circuit appear, for example, such
conditions as are usually referred to as “short
cireuits”, “breaks” or the like. The emergency
operaticn may ordinarily supersede regular
working- with the “perfect non-interfering and
succession” signal transmitting mechanism in the
event. that the non-interference magnet or its
asscciated parts become - disabled. The function
and purposes of this magnet and its related parts
then being automatically dispensed with dur-
ing emergency signaling operations. To permit
these desirable results, test operations may be
carried out in such a manner as to differentiate
between a busy condition-of the circuit and a
malcondition thereof. Furthermore, should the
testing operation indicate a malcondition of the
circuit, the mechanism is. so arranged that it
will stop operation after the elapse of a com-
paratively short interval, thus conserving the en-
ergy stored within the motor spring and pre-
venting needless exhaustion therecf, so that the
motor may be ready to operate in response to a
subsaquent “pulling” of the box.

It is still another object of this invention, when
the test operations shall point to a-busy condi-
tion of the circuit; to provide that effects shall
transpire - progressively to limit the  number of
times a finally successful waiting or seeking hox
may repeat its signal. These restrictions vary
inversely as- the- length of the preceding busy
period: for a first length of busy period one rep-
etition of a signal shall be deleted; after a slight-
1y longer busy period-two repetitions of-the sig-
nal are deleted; proceeding in like manner, such
effects may continue until & transmitter may
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send ifs signal but once, without any repetition;
and, finally, should the length of the busy period
extend beyond a second predetermined time Iimit,
the mechanism of the waiting signal box aban-
dons its attempts to seize the circuit and re-
stores its mechanism to normal, while still re-
taining enough energy stored in its motor spring
for carrying out any subsequent signaling as may
be required in the regular eventuations of the
service.

A further aspect of this invention relates to the
arrangement of the mechanism se that the com-
plete signal may ordinarily be transmitted, even
when the current supply is abnormally low, if
there is sufficient current to permit initial seizure
of the line by the transmitter. Accordingly cer-
tain objections which have characterized previ-
ous mechanisms of this general type are avoided,
since there is little possibility of the transmitier
taking possession of the line and sending an in-
complete or mutilated code signal, thus giving
a false or wrong alarm indication.

More particularly objects of the invention are:
To render the non-interference and succession
mechanism ineffective in the event of failure of
this mechanism to he influenced, by adequate
energization of the electromagnet, for a time
longer than the longest interval between magnet
energizations which should occur incident ta the
formulation of any signal, to the end that the
mechanism may act without the non-interference
and succession functions to effect the formula-
tion of the intended code signal notwithstand-
ing any defect or disablement to which the non-
interference magnet or its associsted mechanism
may be subjected; to short-circuit the winding of
an electromagnet included in an intended sig-
naling path in the event of the failure of such
magnet to become effectively energized through-
out a time longer than the longest intended non-
energization interval incident to the formulation
of any signal, to the end that in the event of
rupture of the current path through any such
magnet winding, the intended code signal may
nevertheless be transmitted over the normal
metallic circuit, irrespective of the effectiveness
of any ground or emergency circuit connection;
to provide an emergency common return or
ground connection only following the expiration
of a time measured by the running of the train
during which the magnet remains deenergizad,
which time is longer than the longest intended
non-energization period incident to the formula-
tion of any signal, and, at the same time estab-
lish one or more of the other emergency con-
ditions just referred to; to assure effective signal
formulation in the normal current path, irre-
spective of effectiveness of any ground connec-
tions, notwithstanding any degree of impairment
of the normal line current, strength; to provide a
non-interference and succession type of mecha-
nism which will act, if short-circuited or shunt-~
ed out, to effectively transmit the intended code
signal between the normal line current path and
an emergency common return current path or
ground connection; to provide all of the foregoing
results without in any wise impairing the so-
called “perfect non-interference and succession”
functions, as provided by the most highly devel-
oped transmitting mechanisms now known, so
long as the normal signaling current path re-
maijns unimpaired; to effect conservation of the
main spring or other driving power for the trans-
mitter mechanism by provisicn of means where-
by, if the mechanism is started at a time when
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the circuit is broken or otherwise disabled, the
operation of the mechanism will be terminated
after acting to attempt to transmit the intended
signal for but a minimum number of times, while
permitting action pursuant to the succession
mechanism cn a busy circuit until a number of
attempts to transmit the signal have been made
which is the maximum aumber consistent with
the ultimate main-spring capacity, and thus to
reduce to a practical minimum the likelihcod of
the mechanism being breught to rest after hav-
ing been started on a busy circuit, without hav-
ing caused effective response to its signal formu-
lation.

In the drawings:

Fig. 1 is a front elevational view of improved
transmitting apparatus constructed in accord-
ance with the present invention, certain parts

"being broken away for clarity of illustration:

Fig. 2 is an isometric view of a portion of the
assembly shiown in PFig. 1, parts being broken
away and removed to show clearly the arrange~
ment of the electrical conducting elements and
related parts;

Fig. 3 is a side clevational view of a portion
of the assembly shown in Fig. I, certain parts
being removed;

Fig. 4 is a front elevational view of certain por-
tions of the signaling apparatus, including por-

tions of the stop train and sender arm control &

mechanism in non-signaling position:

Fig, 5 is a front elevational view of a portion
of the apparatus, parts being broken away and
removed and the position of the remsaining parts

being that which they ceceupy during a signal o

transmitting period;.

Fig. 6 is a rear elevational view of a portion of
assembly, particularly showing a part of the sig-
nal train and the escapement mechanism asso-
ciated therewith;

Fig. 7 is a front elevational view of the signal
wheel;

Figs. 8 and 9 are edge views of the same, show-
ing the relationship of the wheel to a vortion of
the sender arm;

Pigs. 10 and 11 are elevational views of certajn
parts of the apparatus, showing the prosition of
the same when the signal train is stopped and
when it is operating, respectively;

Figs. 12 and 13 are views similar to Figs. 10
and 11 respectively, but more particularly iflus-
trating the arrangement of the sender arm con-
trol mechanism;

Fig. 14 is an elevational view of certain parts
of the apparatus with narts broken away and
removed to show particularly the arrangement
of a portion of the sender arm contro! mechs-
nism and a portion of the stop train;

Figs. 15 and 16 are front elevational views of
the signal whee!, sender arm and the related
electrical contact and conductor assembly;

Figs. 17, 18 and 19 are front elevational views
of a portion of the stop train mechanism and
related parts, showing these parts under various
operation conditions;

Fig. 20 is an isometric view of the master plate
assembly; and

Figs. 21, 22 and 23 are typical wiring diagrams.

For the purpose of facilitating comprehensgion
of this invention and llustrating a manner of
applying the several improvements therecf to a
type of mechanism with which those skilled in
this art are familiar, the embodiment of this in-
vention shown by the accompanying drawings
and hereinafter described in detail is ohe utiliz-
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ing portions of mechanism such as that of the
successive non-interference signal box disclosed
in United States Leiters Patent tc Frederick W.
Cole, No. 1,244,587, issued October 30, 1917.
Portions of such mechanism which are clearly
illustrated and described in said Cole patent are
not always herein described in detail, except in
instances in which such elements particularly re-
late to parts of the mechanism more particularly
representative of this invention.

Motwithstanding the disclosure of the applica-
tion of this invention to mechanism such as that
of said Cole patent for the reasons just explained,
it should be understood that this invention may
be practiced with forms of mechanism other than
that herein shown and described in detail; and
that varicus aspects and features of this inven-
tion may be utilized separately or in groups con-
sisting of less than all thereof.

Motor and signal irain

The motor means and a portion of the signal
train may be similar to that disclosed in the
above-identified prior Cole patent, as shown in
Fig. 1, the outer end of main sering ! is fixed to
a stud 2 anchored to the outer frame plate 8 of
the assembly, the inner end of this spring being
attached to the main shaft 4 (Fig. 3). The ends
of shaft 4 are journaled in front and rear plates
3 and 2%, these piates keing held in spaced rela-
tion by struts 18. The winding handle 8 may be
turned counterclockwise, as viewed in Fig. 1, to
wind the spring { to condition it for imparting a
clockwise movement to shaft & when the spring
is released. A gear 1l cooperates with a rotating
pinicn 13 and carries a stop pin 12 for engage-
ment with an arm {4 moving with said pinion to
prevent overwinding in the manner described in
the above-identified patent.

A ratchet wheel 5 secured to shaft & engages
3 spring-pressed pawl § that is pivotally mounted
on g scur gear T free te rotate on shaft & (Fig. 6).
The gear wheel T meshes with a relatively small
pinion 18 on the shaft {7, which carries the sig-
nal wheel {8 (Figs. 1 and 3). A gear wheel {§
secured to shaft 17 meshes with & pinion 21 fixed
to shaft 22 and to the escapement wheel 23. The
latter engages a speed limiting pallet 24 (Fig. 6)
mounted ocn a pivot 26, arms 27 and 28 extending
from this pallet and bearing respective adjust-
able weights 31 and 32 to affect the speed of the
signal train and thus conirsol the speed of the
signal wheel {8.

Manunl control

A lever 283 is disposed in front of the frame plate
2 and connected to a pivot shaft 28, the latier
carrying a projection 38 which has a cam-like
engagement with a rocking or master plate 37 to
swing the latter clockwise (Figs. 1 and 5). Plate
27 is mounted on a pivot 38 (Fig. 20) that is ro-
tatably mounted between the front and rear plates
2 and 8, while an arm {82 moves with said shaft
28 and has a hocked prejection engaging the end
of retractils spring 52, the opposite end of which
is connected to a pin projecting frora plate 3.
Plate 37 is disposed directly behind piate 3 and
has ah extension aiferding a tracer arm 33 (Figs.
10 and 11), which may ride the dished periphery
of or enter a notch 42 in a “rounds” measuring
disk 4! that is rotatable on but independently
of main shaft 4. A stop dog 49 has a pivotal con-
nection 42 with the plate 37 and is simultane-
ously shiftable from engagement with the stop

..pin 44 projecting from gear wheel 19 when the.

3

tracer arm 39 is withdrawn from the notch 42,
to permit the signal train to start operation under
the action of main spring {. When the arm 39
of the master plate moves into the notch 42 of
the rounds measuring disk 4!, the stop dog 43
is brought into the path of the rin 44 upon the
wheel 9 to arrest and retain the mechanism in
its inoperative position. When the notch 42 has
moved out of registration with the arm 39, the
tension spring 52 presses the end of said arm
against the flanged periphery of the measuring
disk 41, thus retaining the master plate in its
operative or clockwise position and aifording
brake means for the disk to prevent overrunning
thereof.

The stop dog £8 is substantially in the form of a
bell crank and has an arm 482 with a bifurcated
end loosely engaging the escapement-wheel shaft
22. The dog also has a slotied bearing portion
4gb engaging the pivot stud 43 that projects from
plate 37, and cooperating with 2 coil spring 53
which is lIocped about a boss concentric with the
pin 43. This arrangement affords a clearance
between walls of the siot at the end of arm 482

and the shaft 22 and permits the end of dog 40 -

to snap away from the pin 44 with a positive and
rapid movement; thus preventing reengagement
of the end of stop dog 48 with pin 44 and assur-
ing positive release of the train irrespective of
how quickly the pull handle is released aiter
puliing.

The use of the stop pin 44 upon the gear {9 is
particlularly advantageous, since the strain from
the spring i received by the pin, the dog 48 and
the related parts is comparatively low due to the
gear ratic between gears 7 and (6 and the shafts
4 and 17, respectively. Purthermore, stressing of
the arm 39 in response to the normal ccmpres-
sion or stress of spring { is avoided; accordingly
the plate 3T may readily be moved to its clock-
wise or operative pogition, while the pivetal ar-
rangement of the stop dog permits it readily to be
snapped out of position, this movement being
aided by the tendency of gear {8 and pin 44 to
rotate under the influence of the main spring.

Signal wheel assembiy

The signal wheel 8 may be detachably secured
by 2 set screw 28 to the outer end of shaft 17,
thus to permit ready interchangeability (Fig. 5),
and is provided with a plurality of teeth 38 in ac-
cordance with the distinctive code signal that is
to be sent from the individual box. The sender
arm or automatic key 9f is pivotally mounted
upon the front plate 38, as indicated by numeral
82, and is provided with a lug or fluke 63 (Figs.
15 and 16) which is engageable with the pro-
tuberances 38 on the signal wheel. An insulat-
ing block or asbutment 84 secured to arm §i en-
gages the twin contact springs 87 and 88 (Fig. 2),
thereby to set up pulsations in electrical current,
as will presently be described, while these springs
vieldably urge arm 94 toward wheel 18,

A member 28 depends from the lower end of
the sender arm 9! and normally abutis a stud 97
(Fig. 1) projecting from master plate 27, so that
the latter in its normal position holds the lever
8t and fuke %2 out of engagement with the signal
wheel {8 while hclding the abutment 94 against
the stressed springs 67 and 68 of the pulsating
contact assembly PC. A shield 83 is secured to
the rear face of the signal wheel 18 (Pigs. 1, 8
and 9). This shield is formed of resilient sheet
metal, which is folded back upcn itself so that
one leg cr planar portion thereof engages the
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rear face of wheel I8, while the opposite leg

vieldably presses against the first leg, as well
as providing a skirt 188 extending beyond a pe-
ripheral portion of the wheel 8. The end of this
skirt has an advanced, inclined corner portion
i0i. When the master plate 31 initially moves
out of its normal position to release the arm 31 ,
the edge of skirt 109 engages the fluke 93 and
hoids the latier spaced from the periphery of
the signal wheel 18, while the contacts of as-
sembly PC remain in engagement under the ac-
tion of their supporting springs. As shown, the
wheel 18 is provided with a continuously curved,
voild or interdental space adjoining the skirt.
After the wheel {8 is rotated so that the skirt
i80 no longer is disposed adjoining the fluke 93,
arm 91 may, under certain conditions, swing to~
ward the wheel, so that, during subseguent revo-
lutions, the lip or inclined corner I8! of the
skirt may engage the fluke with a cam-like ac-
tion, the shield thus being stressed and engag-
ing the inner face rather than the edge of the
fluke (Fig, 8), thus permitting said skirt 108 to
he rotated past said fluke without thereby either
lifting or supporting said arm 91,

Electrical connections

Referring first to the typical wiring diagram
of Fig. 21, it is to be understood thai a plurality
of boxes or instruments C, D, E, F and G, such as
disclosed and described herein, are arranged in
series, the parts of the box E being shown dia-
grammatically. The boxes as thus connected, are
jointed by main leads B and H o the respec-
tive sides of a central battery CB, the lead B
operating & signal-responsive or recording de-
vice A at one side of the battery and the lead I
similarly operating a device J. The emergency
working switch EW, as shown in Figs. 21 and 23,
has a contact ¥ connecting the line section H
with the lett end or minus terminal of the bai-
tery; but is adjustable (Pig. 23) so that the
greund connection or common return CR may be
connected to this ferminal of the battery by the
engagement of elements I and K, while the con-
ducters H and B are then connecied through ele-
ment M with the opposite battery terminal. . The
devices A and J may be capable of transferring
signals received from the outlying boxes in any
well-known or desired manner, as by visual, audi-
ble, recorded or any suitable combination of such
Torms of signal manifestation.

Fig. 2 illustrates more particularly the connec-
tion of the external leads to the individual sig-
nal transmitfing apparatus and also the arrange-
ment of electrically conductive components of
the apparatus. The terminal 5§ may be con-
nected to an exterior line section, such as the sec-
tion B, while a similar terminal §7 is connected
to the opposite line section, as the section H. A
third line section or common return, such as s
ground conductor, may be connected to the third
terminal #8.

Terminals 53 and 87 include rectangular plate
portions arranged to clamp respective double sets
of contact springs 8! and 62; §3 and 64 against
a block 635 of insulating material, which is se-
cured tc the front plate 3 of the assembly. Block
86 has a substantially right-angular form (Figs.
15 and 16), the contacts or terminals 56 and 57
being secured to the cuter face of the depending
leg of the angle, while the terminal 58 is secured
to the upper part of the horizontal leg of this
angle. Angular contact springs 87 and 68 are
secured by terminal post bars Tl and 712 against

50,440

the lower surface of this horizontal leg of the in-
sulating angle 66. The springs 67 and 68 are
arranged so that their depending legs, which fol-
low arm 91 as previously described, also provide
contacts normally engaging similar contacts at
the lower ends of springs 62 and 64, respectively,
(see Figs. 2 and 15), while the horizontal legs
of springs 37 and 68 are turned up to provide con-
tacts T3 and 74 of the emergency switch assem-~
1y, indicated generically by reference characters
ES. A spring member 11 is clamped to the block
68 by the terminal member 58 to serve as a third
contact element of the switch ES, Figs. 1 and 2.
Secured to the master plate 317, a block of in-
sulating material 19 carries a return bent resil-
lent member 81, the free end of which is hifur-
cated to form two contact springs 82 and 83, nor-
mally to engage the respective contact members
61 and 63. The member 81 forms g, shunting con-
ductor, and sinece it is movable with the master
plate 87, it normally engages the contactors 84
and 63, thus joining the line terminals 58 and
57 and shunting out the circuits of the transmit-
ter unit. In a converse manner, when the master
plate 37 is rocked clockwise, the member 81 will
be retracted from the line springs 61 and 63,
thereby removing the shunt from the transmitter.

This switch is commonly referred to as the “box- -

shunt”, and as its actuation occurs only in the

operation to effect an off~-normal condition of the :

transmitter mechanism, it will be indicated by the
appropriate functional reference characters OIN.

On removal of the box shunt as Just described,
a path may be traced from line terminal 58 over

the normally engaged contact springs 82 and :

€7, terminal post bar 71, conductor 84 to the two
serially connected magnet coils 86, of a master
magnet MM, thence over a conductor 87, termi-
nal bar 72, and the other set of normally engaged
contacts provided by springs 88 and 84, to the
other line terminal 57. Thus, the first two line
circuit sections may be joined, at certain times,
through the magnet MM in completing a loop
circuit, the current in which causes the magnet
to attract its armature 88, and thereby initially
condition the transmitter to operate in g stand-
ard or normal manner. The non-interference
magnet MM serves divers major functions and is
of universal utility in the present mechanism; ac-
cordingly, it may also be referred to by this func-
tional term, master magnet.

Sender arm contiol assembly

The armature 88 normally is drawn away from
the magnet MM by a spring 112 and has integral
levers 102 and 153 rocking about a pivot element
184 (Figs. 5 and 11), one of the struts {0 acting
as & stop to Iimit the movement of the armature
under the tension of spring 142 (Fig. 1). 'The
lever 102 is movable into and oub of the path of
a guard pin (88 which extends rearwardly from
the upper end of sender arm 8! and which has
a flat surface adjoining the end of arm 102, The
lower end of lever {03 provides an outturned
ledge 107 movable into the path of a swinging
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pawl 108 pivoted at 119 (Fig. 13) on the left- -

hand end, as seen in Figs. 5, 11 and 12, of a latch
member 108, When the current flowing to mag-
net MM is uninterrupted as the sighal train
starts operation, the ledge 107 is disposed below
rawl 168 and the pawl may rest therecn, so that
the right-hand end of the latch member is held
beneath the path of guard pin (06, despite the
tension of spring 128 connecting this end of the
latch with the plate 3 (Figs. 5 and 12). Thus,
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when the armature is juxtaposed to magnet MM,
the lever 102 is disposed ahove the path of the
guard pin 106, while the end of latch 108 may
be disposed beneath this point (Fig. 5). Accord-
ingly the path of the pin may be cleared so that
sender arm 9{ can reciprocate.

The contacts provided by springs 62 and 64 re-

main in engagement with the sender contacts pro-.

vided by springs 871 and 88 for an interval suffi-
ciently long after the sender arm 8! has started
its movement toward the left in beginning an
impulse formulation, to permit the guard pin
106 upon arm 81 to pass beneath the rignt-hand
end of lever |82 before separaticn of the contacts
occurs. Accordingly, when these contacts sepa-
rate and effect deenergization of magnet MM, the
lower surface of lever {02 rides upon the upper
surface of pin {86 through the remainder of the
sender arm stroke towards the left and the re-
turn portion of this stroke (Fig. 16) until the con-
tacts of switch PC have again moved into mutual
engagement. Thereupon reenergization of mag-
net MM takes place so that the armature 83 is
electrically retained in its portative position.

s While the armature 88 is thus continually held

in its attracted position, the free end of the lever
162 is withdrawn from the path of guard pin 138,
and if the latch 108 has previously been with-
drawn from the path of said pin 106, it will be
neld out of such path by the engagement of the
lower end of the pawl 108 with the ledge 181
carried by the arm 103. The sender arm will
therefore he free to operate in response to rotation
of the signal wheel I8 so long as the positions
of the parts just referred to remain unchanged.

Normally the actuating cam {13 is at rest be-
neath the projection 127 of lever 109 to prop the
latter against the tension of rotator spring f28
(Fig. 12). Slight advance only of the signaling
train from normal is sufficient to move cam !i3
beyond fluke {27, so that unless otherwise stayed
(as by -engagement of pawl 108 with ledge 10T
when armature 88 is in its portative position),
the member 189 may swing o its blocking posi-
tion, where its right end is in the path of guard
pin 185 and where it encounters the stop pin i34
fixed to the frame plate 3 (Fig. 13). In this posi-
tion the left-hand end of member 109 supports
the depending end of pawl 188 in the path of
the intersecting extension 107 of lever 103, and
also in the path of the angle 128 at the end of
restoring lever 122. A pawl {14 pivoted at 118
on plate 2 is engageable by the cam 113 an in-
stant after it starts rotation, sc that when the
latch lever 188 is in its blocking position the pawl
is lifted and its projection 117 is seated or latched
on 2 ledge 118 (Fig. 14) of the latch pawl 168,
as shown in Fig. 13. 'The retractile spring {15
continually tends to swing pawl {14 counterclock-
wise on pivot 116, so that it tends to project into
the path of the actuating cam {13, while the
tension spring 126 connects an ear on member

188 with the pivot pin {21 that supports. latch

169, thus vieldably swinging the upper portion
of member §88 toward the projection (1T and
toward or against a sleeve on armature pivot
i84, which acts as a stop.

In order tc permit the laiching just described,
the dual purpose stud 97 of the master plate 31
projects between the extremes of the bifurcated
end of the latch resforing lever {22 (Figs. 5 and
13) pivoted to the frame plate 3 at 123 and
serves, in the off-normal position of the plate 37,
to rock the lever 122, swinging its upper or free
end to the left, so that an angle 124 thereon may

5
be withdrawn from its normal abutment against
the lower end of the pawl member 168 (Figs. 1,
5, 12 and 13). This permits the spring {26 to
swing the upper end of the member 108 to the
right for latching the lifted switch pawi [i4, as
just described.

When the armature 88 is rocked on the pivot
{84 due to momentary energization of magnet
MM, the prejection i07 of the Ilever (63 moves
to the right against the depending end of the
}'a‘,:ch 1§8 to effect counterclockwise movement of
ithe Iatter membper, thereby withdrawing the
latch-~ledge ¢ i8 from the keeper |7 of the switch
actuating pawl {{4. This action completes the
cycie of busy test cperations for the first round
qf the sigrnaling wheel {8, and in these operations
the ground switch actuator (14 is lifted and
latched in an intermediate position and subse-
quently released to return to normal position in
preparation for meeting other than a busy con-
dition on the line. Description of the latter ef-
fects will presently be continued. The unlatch-
ing of the switch actuator {14 at this time mere-
ly indicates that the only non-normal condition
of the line circuit found to be present by the
busy test operations was that of “busy line”.
All of the operations just described occur during
a relatively short interval during the initial
round of the signal train, and if the current
fiowing through terminals 5§ and 57 is inter-
rupted due to the operation of ancther transmit-
ter, the lecking lever or guard {88 remains in the
path of the guard pin 106 to keep the sender
arm 8¢ ineffective during the remainder of this
first round.

The busy test operation just described will be
rgpeated at the beginning of each round of the
signal wheel 18, as the signaling train continues to
run and constitutes successively repeated attempts
of the present transmitter to seize the circuit for
immediate use. At the end of each round, the
cam {13, in passing under the tracer 127 of the
sender lock 189, rocks the latter clockwise mo-
mentarily to remove the right-hand end of this
member from the path of the guard pin 188§,
in presenting the sender arm 81 for possible con-
trol acceptance by the signal wheel i8. The
completion of the round or cycle of the signal
wheel occurs at a time when the shield 88 sup-
ports (as will be hereinafter more fully ex-
plained), on its edge, the tracer 93 of the arm 8l
to prevent movement of said arm toward wheel
18, and since the first round was ineffective to
“send” on account of the busy condition assumed
to having been encountered, the lever 189 con-
tinues to prop the sender arm 91 in its ineffective
position until entire completion of the round.
At the latter instant, the shield 98 is again in
the position in which it is shown in Fig. 1, where
its skirt 190 supports arm 81 while lever 489 is
being withdrawn from the path of the guard pin
196. Therefore, under the continuing overation
of the signaling train and at the beginning of
the second round of the signal wheel i8, the va-
rious parts concerned in the testing operations
will be in the same positions in which they were
at the beginning of the first or initial round.

The edge of shield {80 has a slightly eccentric
contour at 191, so that the advance portion there-
of may engage the fluke 93 with a cam-like ac-
tion, moving the pin 106 slightly to the right out
of engagement with latch 109, so that the latter
may freely move under the action of cam fI3
to itz non-blocking position. The pin 106 and
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arm 91 may occupy any one of five positions:
first, the normal position wherein pin %7 en-
gages tailpiece 88 and the fluke 93 is slightly
spaced from shield 98 (Fig. 1) ; second, the posi-
tion wherein the fluke 98 rides on the edge of
the shield (Fig. 15); third, the position wherein
the pin 106 engages the end of arm 108 (Fig. 13);
fourth, the position wherein the filuke engages
the top of a tooth of wheel 18; and, fifth, the
position wherein the fiuke engages an interdental
surface of wheel 18. In the first four positions
the contacts of assembly PC may remain closed;
in the last position the contacts are separated.

Ground switch control

‘When the armature arm {82 and the latch {89
are disposed in the path of pin {06 due to the
armature being in its raised position, the cam
113 may engage the projection i27 and thus rock
the member (69 clockwise. The upper surface of
the projection {17 of switch actuator {18, if it
has remained in its lifted and latched position on
the ledge 118 of member {88, will then be elevates
to its actuating position against the lower edge
0of a projection 12§ on a switch latch lever 37
pivotally mounted on frame plates 3 and 2, as
indicated by numeraj 138 (Fig. 11). The eleva-
tion of the left-hand end of member 168 then
thrusts the extension {17 against projection {33
to rock lever 137 counterclockwise. Thus, the
switch actuator 114 is lifted in two steps, the first
resulting in the latching on ledge ({8 (from
which it is dislodged if magnet MM is momen-
tarily energized to swing part {87 against pawl
108), the second step occurring after subsian-
tially one revolution of cam 13 following the
first step and involving the engagement of the
cam 113 with the fluke of latch 188 while the
member 14 is supported by ledge t18. Accord-
ingly, the movement of actuator i{4 to rock lever
137 will only occur if the magnet MM has re-
mained deenergized during substantially one rev-
olution of the shaft IT. 'The upper end of lever
137 is curved to provide a keeper for retaining
cylindrical contactor or switch member 78 in its
ineffective position, as shown in Fig. 12. The
counterclockwise movement of lever 137 accord-
ingly releases contactor 78 and a projection §3¢
on the lever engages a protuberance [49 from
the armature 88, mechanically rocking the arma-
ture into its portative position (Figs. 5 and 11).

The contactor 78 is secured to the end of a
lever 141, a tensile spring 142 tending tc move
this lever clockwise about the pivot 43 carried on
master plate 37 (Fig. 5) to thrust contactor 78
into engagement with contact springs 13, 74 and
11, thereby providing an electrical shunt for the
magnet and joining the springs 67 and 68 of the
switch assembly PC, while connecting the ground
terminal 58 with these contacts. When plate 37
is in its normal position, pivot 43 is so positioned
that the end of lever 141 is carried into engage-
ment with shaft 38, to thereby maintain contactor
18 away from contacts 73, 74 and 17, and in posi-
tion to freely permit lever 137 to move into latch~
ing position in the path thereof, so long as plate
37 is in normal position. The free end of lever
131 has an inclined end engaging the contactor
18, such end being so formed that during move-
ment of the arm 4! responsive to spring 142,
as the contactor 18 passes along said inclined sur-
face it will cause the arm 37 to swing somewhat
in a counterclockwise direction and thercby act
through the extension 1839 moving with said lever
131 and the flexible strip 140 associated with the
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armature 88, to firmly hold said armature and its
associated assembly in portative position and, at
the same time, to stabilize contactor 78 in en-
gagement with the contact springs 73, 74 and 71.
While the armature assembly is thus maintained
in its portative position, the ledge 181 carried
by the lever {83 is disposed in the path of the
lower end of the pawl {08 and thereby preveants
the descent of the latch lever {09 at times when
the support of the cam 113 is withdrawn from
the projection 127 of said latch lever; with the
result that neither the free end of said latch
lever 169 nor that of the arm 1082 will be disposed
in the path of the pin {06, and the arm 9!
will be free to move in response to the rotation
of the signal wheel, :

Stop train and relaied contrel mechanism

A pawl cam 48 fixed to signal gear shaft {7
has a notch 45 engageable with a pawl 48 that i
pivotally mounted on a rotatable membker 47 in
loose assembly with the shaft {7 (Figs. 5 and 14) .
A spring 50 engages the pawl 48 and thus tends
t0 retain the opposite end of the latier in en-
gagement with the recess 45, to hold the cluteh in
its closed or operative position, so that the mem-
bers 46 and 47 may be caused to rotate as a unit
with the signal wheel shaft {7 and the members
fixed thereto. Member 41 carries a gear 4Te
which meshes with a wheel 5{ affixed to the meas-
uring disk 4{ upon the main shaft 4 (Fig. 3).
When the clutch 46—48 is closed, the signal and
stop trains operate together to bring the rounds
disk 41 to its normal position so that spring 52
(Figs. 5 and 10) will rock plate 87, and cause arm
39 to reengage the notch 42, and the stop dog 40
to engage the stop pin 44.

The signal and stop trains preferably have
such a gear ratio that the measuring disk 41
normally makes one revolution during four revo-
lutions of the signal whee! 18. Under certain
conditions, however, the clutch 46—A48 is open so
that the signal frain continues in motion while
the movement of the stop train is interrupted.
Accordingly the signal wheel may continue ro-
tating and tests of the eircuit conditions may be
made through the armature and latch mecha-
nism, while the rounds or measuring disk 81 re-
mains stationary at one point of its path.

A skipping dog 129 (Figs. 4 and 14) loosely
swung on- the pivot shaft 104 is continuously
stressed clockwise by a rotor spring 131 extending
irom the dog about a boss concentric with shaft
104 and having its remote end connected to-a
bin upon the armature lever [82. An arm {32
projects forwardly from dog 129 to engage a
sloping extension or fluke {23 on the upper edge
of the left-hand end of latch lever ! 09, so that
the lower extremity of dog 129 may swing down-
wardly to engage the pawl 48 when the right-
hand extremity of the latch lever is raised to its
blocking position. Accordingly, the lower end of
the skipping dog 129 is then disposed in the path
of the pawl 48 so that it may engage the pawl

- after the shaft 1T has made substantially one

revolution, thus to disconnect the clutch elements
48 and 48 and cause cessation of movement of
the members 47, 472 yupon the shaft 11, and of
the measuring disk 41 and its gear 51 upon the
main shaft 4, the end of stop arm 39 engaging
the dished periphery of the measuring disk under
these conditions to act as a brake and prevent
accidental forward movement of the same as the
clutch is held out.

A counting movement is provided which pre-
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venis continued rotation of the signal wheel
without effect upon the rounds disk, so that, if
line conditions prevent transmittal of the signal
after a plurality of rounds of the signal wheel,
the mechanism may be automatically stopped to
prevent entire exhaustion of the potential energy
normally stored in the main spring. For this
purpose, the stepping and stop pin 44 upon gear
18 may engage ratchet teeth on a counting wheel
152 that is loosely mounted on main shaft 4, ad-
vancing this wheel one step (Fig. 17) under the
control of a click element 183 and against the
tension of a spring {54 which is adapted to be
wound on a grooved hub {88 on the counting
wheel, Spring 154 is secured tc the element 153
and to a stepping pawl 187 pivoted to raichet
wheel §52 at {58, this spring serving the iriple
purpose of drawing the ratchet wheel to its nor-
mal position, yieldingly retaining the pawl {57
against a stop pin 158 on the side of the ratchet
wheel and stressing the holding pawl or click
element 153 clockwise against counting ratchet
i52. Eiement |53 is stepped to provide two ledges
which, together with the end of the pawl, afford
three different surfaces which at respective times
may engage testh of the counting wheel 152. The
element 158 is pivotally mounted on a pin i35
projecting forwardly from plate 32, this pin also
engaging the end of the retractile spring 52 for
plate 37.

An aperture 16! in the body of the pawl {83 re-
ceives the angled extremity 183 of the arm 62,
which is secured to pivot shaft 38 of master plate
37. Normally, when the latter plate is rocked
counterclockwise, the angle 163 iS disposed ad-
joining the apex of the opening {81, thereby hold-
ing the free end of pawl 153 out of the path of
2 long tooth 164, on the counting wheei 152, while
the intermediate ledge or shoulder (88 of the
pawl is positioned to engage this tooth 164, in re-
taining the counting ratchet 152 in its normal or
zero Dposition (Fig. 19). Conversely, when the
mechanism is off normal, the plate 37 standing
clockwise, the angle 183 of the arm {62 is posi-
tioned toward the larger end of the opening {61
in the holding pawl 133, thereby substantially
freeing this pawl for additional movement to the
left so that it may freely engage the teeth of the
counting ratchet wheel 152, under tension of the
universal retractile spring {54. '

Although substantially any desired time or
rounds-relation capacity may be afforded by this
allotting means, for purposes of illustration, a
certain numerical relationship and capacity has
heen assumed and illustrated in the drawings.

From the normal position in which the allof-
ting means as well as the other mechanism is
shown in Fig. 19, the first round of the signaling
train may cause the pin 44, in passing counter-
clockwise, to engage the twelfth footh, as may
be numhered clockwise from and including the
long tooth 164 of the counting ratchet 152, thus
advancing the latter clockwise one sbtep, so that
it will then be retained by engagement of the
end of the pawl 1583 with the long tooth {84, Dur-
ing the second round of the mechanism, the pin
44 engages the next lower or eleventh tooth of
the counting ratchet 182 in advancing it a second
step, whereupon it is retained by engagement of
its last tooth 168 with the last ledge (67T of the
holding pawl {83, while on the third step of the
ratchet wheel 152 during the third round cf the
signal train, and alse during the following suc-
cessive advancing steps thereof, both of the
shoulders 166 and 167 of the holding paw! in-
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cidentally may dually engage teeth in retaining
the counting wheel as advanced (Fig. 18).

The presence of the interdental or gap-space
intermediate the extended tooth 184 and the last
tooth 459 on the counting wheel 152 is the prin~
cipal reason for providing the intermediate
shoulder 188 which serves to hold the counting
wheel in its normal or zero pesition and also to
caoperate in holding it on succeeding steps, as
just described.

During the first eleven rounds, for example, the

counting wheel 152 is advanced the distance of
one tooth per step, but during the twelfth round
the pin 44 engages the extended tooth {84, This
enstires ample forward throw and also sufficient
rotary sweep of the stepping pawl (57 during the
twelfth round to . permit it to seize one of the
teeth in a toocth-field 112 on the perighery of the
pinion disk 4%, and thus rock this disk a limited
distance counterclockwise as a preliminary step,
presently to be sugmented during subsequent
revolutions of the wheel {3 by other steps whereby
the cam pawl 48, carried by this disk &7, may fi-
nally be withdrawn form beneath the angle 146
at the end of the trip dog 129, thus permitting said
pawl to move responsive tc its spring 5§ so that
it will be engaged by the disk 46 (see Fig. 14) and
thereby effect furiher rotation of the wheel 5i
for the purpose of advancing the disk 4! toward
the position in which its noich 42 will be pre-
sented in the path of the tracer 39.
The interdental space between the loeng tooth
44 and the last tooth 158 on the counting wheel
§82 provides that during each round, subseguent
to the tweifth round, the action efiected by the
pin 44 wiil be resiricted fo engagement with this
long tooth only, and the positions and propor-
tions are such that, while the wheel 152 may be
affeeted, it will not be moved a full step. There-
fore, during the latter rounds, the wheel (52 di-
vides its function as a counting means with the
disk 47, and also becomes an intermediate link in
a frain of mechsnism for intermittently con-
necting the pin 44 {o the stepping pawl {57.
Thus, under such condition each time the pin 44
sweeps past the tooth {88 it causes the wheel 152
to “rock”, and thereby “rake” the attendant step-
ping vawl 157 forward in the tooth-field 172 of
the disk 47, thereby to seize and drag the latter
disk forward a certain distance, either in prep-
aration for or in conclusicn of a series of actua-
tions for clearing the trigger end of the pawl 48
from the trip dog 128. As the forward “rock” of
the wheel {32 is less than a full step, the holding
rawl {53 may not “fall in” but merely ride the
reint of the next ratchet tooth of this wheel,
scught to be presented thereto. Therefore, on
the instant the pin £4 passes fromn the long tooth
{84 and thus releases the then unlatched wheel
{52, the spring {54 will cause “backlash” move-
ment until it is checked by the holding pawl 153
meeting the tooth of the ratchet on which it was
previously seated. During such retraction of the
wheel 182, the stepping pawl (57 is moved back-
ward in preparation for a new ‘“hold” in the
toothfield 172 of the disk 47.

Under the conditions just assumed and de-
geribed the pin 44 engages the long tooth 164
cf wheel 152 and advances the counting wheel to
its highest or final point against the action of
retractile spring (54, Thereupon during the
twelfth and succeeding rounds of the mechanism
the stepping pawl 187 may be effective in ad-
vancing the disk 47 notch by notch. Thus the
disk 47 is advanced two successive notches dur-
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ing the twelfth and thirteenth rounds, this
mevement being sufficient to withdraw the pawl
48 from the skipping dog £29 so that the clutch
45—48 is reengaged, causing the member 47 and
gear £7* to rotate with the shaft 17 and caus-
ing a quarter reveiution of the rounds disk ai.
Thereupon if the current conditions are such
that the skipping dog 128 remains in the same
position, the dog again engages the pawl 48, the
clutch 45—48 is opened, and for two successive
additional rounds the member 47 is stepped along
by engagement of the stepping pawl {57 with the
toothed portion thereof. At the end of the sec-
ond succeeding round the skipping dog and pawl
are again disengaged, the clutch 45—48§ is again
closed, and the measuring disk raakes another
guarter turn. The same sequence of coperations
may be repeated at the end of two more rounds
80 that the measuring disk &1 completes its final
quarter revolution, whereupon the arm 39 reen-
ters the notch 42, thus causing the dog 40 to
be carried into the path of the pin 44 to thereby
terminate the operation of the mechanism.

“Whenever the mechanism is brought to rest
under any of the various circumstances herein de-
scribed through the stop dog 48 being moved into
the path of the pin 44; the accompanying clock-
wise movement of the plate 37 in cerrying the
arm 3¢ intec the notch 42, correspondingly swings
the arm 182 so as to change the relationship be-
tween the angled extremity 163 of said arm and
the aperture {3{ in the body of the paw! 53, from
that shown in Fig. 18 to that shown in Big, 19,
and thereby causes said pawl 153 to swing away
from the ratchet 152, Said ratchet will thers-
upon. be rotated counterclockwise, by ifs spring
154, until it is restored to its normal ‘position
where its long tooth {64 engages the intermedi-
ate toocth {66 of said pawl 153,

Tt is evident that the signaling apparatus msy
transmit fhree rounds of the signal through the
pulsating contact assembly PC, if the rounds
mesasuring disk has been moved one-guarter of
a revolution before transmittal of signals through
this assembly is permitted. If the roimds wheel
or. disk has moved one-half a revolution before
the transmitter receives possession of the line,
two rounds of the signal will be transmitted, and
if the disk has moved three-quarters of a revoli-
tion, only one round will be transmitted. Ac-
cordingly, this arrangement results in the repeti-
tion of the signal for a smaller number of times
after a determined period of delay, the number of
repetitions being reduced as the period of delay
is prolonged until but a single round of the signal
may be transmitted, and ultimately the mecha-
nism may be conditioned so that the signal will
not be sent at all, but the signal train will ston
to conserve some of the potential energy stored
in the main spring { for a subsequent operation.

Ordinary operation

If the starting lever 33 is pulled, when the line
cireuit is in normal condition and no other trans-
mitter associated with that circuit is in opera.-
tion, the apparatus will operate in the normal
manner to cause immediate transmittal of the
signal. Pulling of the handle 23 swings the
master plate 37 in a clockwise direction, remov-
ing the stop arm 39 from the notch 42 in the
rounds disk 41 and snapping the stop dog 40 out
of the path of the stop and stepping pin 44 on
gear 1§ (Fig. 11). Movement of the plate 37
also disengages the contacts of switch ON and
removes the pin 87 from the tailpiece 96 of the
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sending arm 393, as well as swinging the angle 124
at the end of latch restoring lever 122 o the
left, away from the depending end of pawl 103,
A3 seen as the stop dog 46 is removed from the
pin £#4, and the arm 3% is retracted from notch
&4, the signal train starts turning, due to the
release of energy from main spring 1. The shunt
connection provided by member 8] with its con-
tacts 82 and 83 is disconnected by opening the
switch ON go that current flows through the
contacts of the pulsating contact assemply PC,
the arms 7¢, 7%, and the connections 84 and 87,
whereby magnet MM is energized. Armature 58
is thus immediately drawn to its portative posi-
tion, the fluke $2 of sender arm 91 baving been
meved Into engagement with the skirt 169 by the
springs 67 and €8 as scon as itg tailpiece was re-
leased fromn engagement with the pin 87. The
energization of magnst MM raises the arm i 22
se that the guard pin 108 may pass under the
end of this arm. When the shafi (7 starts ro-
tating from its normal bosition, the cam (13
moves out of supporting engagement with the
fluke 127 carried by lateh lever or guard {89, so
that the lower end of pawl {08 may engage the
ledge 187 of armature lever i83, which has been
moved by energization of magnet MM into the
broper position to receive the lower end of the
vawl. Thus the right-hand end of arm 108 is
locked in its depressed position.

Accordingly . the path of guard pin 6 is
cleared, the latching lever being held below its
path, and the energization of the armature hold-
ing the arm {82 above itg bath. As soon as the
fiuke 33 leaves the skirt ! 08, it may engage the
periphery of the signal wheel, opening the con-
tacts of switch assembly PC so that the magnet
Is no longer energized. However, under these
conditions, the armature 88 is mechanically held
in its portative position, due to the end of lever
102 resting on pin 108. As one of the teeth 30
moves the arm 91 to its switch closing position,
the contacts of assembly PC are again momen-
tarily closed to energize the magnet MM to per-
mit the armature to be electrically retained in
portative pesition before its mechanical support
provided by the parts 102 and 108 becomes in-
operative. Thus the electric pulsations are sent
over the line or electrical loop provided by con-
ductors B and ¥, so that the signal devices A
and J in the main staticn may be energized to
indicate and/or record the signal heing trans-
mitted.

The skipping dog 129 is held out of the path
of pawl 48, due to the position of latch lever
108, so that the clutch 35—48 remains in its closed
condition. Accordingly the gear 472 rotates with
shaft 17, so that the rounds disk makes one
revolution in four revolutions of the shaft (7
and the signal wheel Accordingly four rounds
of the signal are transmitted before the notch 42
again receives the stop arm 39, thus permitting
the plate 37 to return to its normal position and
to move the stop dog 48 into engagement with
the pin 44 (Fig. 10), Simultaneously the shunt
switch ON is closed, the stud 97 reengages tail-
piece %3, and the projection 124 at the end of
arm {22 swings against the lower portion of
pawl 188 positively to return the latter to its in-
operative position.

Due to the ratio of gears T and {8, the shaft
17 of the signal wheel (8 may move through the
four revolutions or rounds while the main shaff,
4 is moving but a fraction of g revolution, for
example, substantially one-half g revolution, so
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that the spring | has a sufficient capacity to
send many signsl rounds under ordinary condi-
tions. In this connection it is to be noted that
the measuring disk 3{ and its gear §1 normally
rotate faster than the shaft & upon which they
are loosely mounted.

While the armature 88 may be drawn to its
portative peosition, even if the line current is
comparatively weak, it is evident that an even
weaker current may be effective in holding the
armature in portative positicn. Accordingly
this apparatus is not likely, under weak current
conditions, to obiain possessionn of the line and
then transmit an incomplete or mutilated signal,
but if the current is sufficient o effect line
seizure, the armature will not he caused to move
to retracted position, as a resuit of impaired line
current strength during signaiing impulses, un-
less the extent of such impairment is far greater
than that in effect at the time of the commence-
ment of the transmission of the signal.

Operation when itronsmitlers are in interfering
relationship

If the control lever 32 is pulled when the cir-.

cuit is in possession of ahother transmitter, the
switch ON is opened and the signal train, includ-
ing the wheel {8, is set in operation in the same
manner as described above. Similarly the ledge
124 of restoring lever {22 is moved away from
pawl 182, Due to the possession of the line by
another transmitter, there will be pulsations in
the current passing over the line, so that circuit
may be intermittently closed and the magnet MM
intermittently and momentarily energized. The
extent of the porticn of wheel {8 adjoining skirt
{00 is so related to the speed and spacing of
teeth in the signal wheels of other transmitters
that there is at least one momentary deenergiza-
tion of the magnet MM while the fluke 82 is being
supported by the edge of the skirt {08 if one of the
other transmitters has prior possession of the
line. Since the line is thus cpened, however, the
magnet MM does not remain energized and the
armature 88 mcves to retracted position, caus-
ing the arm (83 to carry the ledge {87 to a posi-
tion where it no longer supgports the lower end of
pawl! {88 'The rotation of cam {12 permits the
left-hand portion of arm {62 to drop and the
right-hand end thereof %o rise into its blecking
position almost as scon as movement of the shaft
1T is initiated; thereupon the cam {3 engages
the lower extremity of ground swiich actuat-
ing dog H{4, raising the latter to its intermediate
position where the projection 117 thereon is lifted
above the keeper ledge 118 carried by the pawl 188,
which pawl then moves responsive to spring 126
to carry said ledge into the path of said projec-
tion {§7 (assuming that the magnet MM is at
this time denergized in respense to an interrup-
tion of the circuit incident to the operation of
another transmitter), thus performing the first
step in the process of lifting the member { I£ to its
switch clesing position. If the magnet MM.is
energized at the time when the switch actusting
dog i4 is raizsed by the cam ({8, as just de-
scribed, the armature 82 will be in its portative
positicn, so that the ledge 187 on the arm (83
will engage the lower end of pawl 188 and there-
by prevent the ledge 118 from being carried by
said pawl inte the path of the angle 17 while
the dog 4§14 is in its elevated positicn. If, how-
ever, the magnet M is denergized at a time when
the dog {14 is raised by the cam i3 as just
described, upon the cecurrence of further pulsa-
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tions in the exterior circuit during continued ro-
tation of the shaft 17, the armature 88 will be
momentarily drawn to its portative position, and
the ledge 187 on arm 183 moving with said arma-
ture will strike the lower end of pawl {68 and
thereby swing said pawl so as to disengage its
ledge 118 from the angle |17 of member {14, which
member will thereupon return to its previous
normal position. Thereafter, when the cam (13
next engages the member {14, the latter will
merely repeat the first step of its movement.

During the beginning of each successive round
of the signal wheel when the transmitier is
nrevented from seizing possession of the line, due
tc the prior possession thereof by another or
gther transmitiers, the latch lever {88 is mo-
mentarily engaged by the cam 13, so that its
right-hand end (Fig. 12) is moved downwardly
against the tension of spring 28 to permit the
pin i§8 and sender arm 8! to move to the left
unless otherwise prevented. At such times, how-
ever, the fluke $3 engages the edge of skirt (69,
thus preventing such a: movement of the arm and
pin,  If, however, the transmitter which has had
possession of the line relinguishes the saine, the
magnet MM becomes permanently energized, the
arm- 182 being held ahove the pin {§6; thereafter
when the cam |13 next engages the fiuke §3 and
guard i0%, it will depress the blocking extremity
of the latter, and the lower end of the paw!l {88
is engaged with the ledge {87 to retain the latch
lever in its non-blocking position. This opera-
tion takes place while the edge of the skirt 1806
engages the filuke 93. Thereupon the fluke may
leave the skirt so that it engages the teeth ele-
ments 30 of the wheel 18 in the ncormal manner.

As described above, the operation of the signal
train may continue if the line is busy due to
possession by other transmitters, or if pulsations
in current similar to ‘“busy’” signals cause mo-
mentary energization of magnet MM. For ex-
ample, the shaft 17 and wheel i8 may rotate for
as many as twenty-three turns before the stop
train and counting mechanism have been ef-
fective in causing the disk £{ to turn through one
revolution, so that the apparatus is stopped by a
reengagement of the arm 3% with notch 42 and
the dog 42 with pin 44. After the signal wheel
has thus been rotating in an idle manner, with-
out transmitting signals by means of the recipro-
cation of sender 8! and opening and closing of
the contacts of assembly PC, the number of sig-
nal rounds which may he sent by the transmitier
is automatically reduced.

Thus, as described above, after one or substan-
tially one revolution of the shaft {7, the pawl 48
may engage the skipping dog 129, which is held
in the path of the paw! due to the latch-lever
189 being in its blocking position. When the
prawl 48 is thus engaged, the clutch 48—4a8 is
opened and member 47 with its pinion 472, the
gear 5! meshed therewith, and the rounds disk
41 may remain stationary, although the signal
train continues ifts movement. However, each
rotation of the gear {8 causes the pin 44 to en-
gage a tooth upon the periphery of counting
ratchet wheel 182 (Fig. 17), thus to cause the
gradual movement of the latter against the action
of retractile spring {54, holding pawl (53 acting
as a ratchet to retain the wheel 152 in its ad-
vanced position. Thus the counting mechanism
may be effective to cause the counting wheel 152
to advance step by step or tooth by tooth, with-
out any other definite resuit for a number of
rounds of the signal train, as long as the line is
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busy. If at any time during this period the line
should become clear, the armature is moved by
energization of the magnet MM to such position
that the ledge 187 will be disposed in the path of
the lower end of pawl (08, to be engaged by said
pawl to thereby support latch arm (69 in its ele-
vated position after said arm has thereafter been
next raised by the action of cam 118, so that
the right-hand end of said arm will be moved
downwardly to a position where it will no longer
be disposed in the path of pin 106 and restraint
of moverment of the arm 8! will be terminated.
Such movement of said arm 89 will also carry
the sloping extension or fluke (33 moving there-
with into engagement with the arm 132 carried
by the skipping dog {29, and thereby move the
Iree end of said dog out of the path of the pawl
48, so that the clutch 45—48 may then be
closed, whereupon the mechanism will operate
in the normal manner. Inasmuch as the occur-
rence just described takes place when the notch
45 in the disk 48 has just passed beyond the free
end of the pawl 48, the closing of the clutch
46—48 will not become effective until the signal
wheel I8 has thereafter completed nearly a full
revolution, and has thus sent a round of the
signal. After this, but three additional rounds
will be sent from the transmitter, since the disk
41 had already made a quarter of a revolution at
the time the skipping dog 129 was positioned to
permit closing of the clutch 46—48, and since no
more than one round is sent out to each guarter
revoiution of the disk.

If the line should still remain busy, the count-
ing ratchet wheel 152 will continue its tooth-by-
tooth movement until the long tooth 164 is en-
gageable with the pin 44, which throws the
hooked or raking ratchet (52 into engagement
with the toothed field {72 on the disk 47 (Figs.
4 and 18), thus to cause a movement of the
member 47, the parts being so proportioned that
the wheel {52 is advanced less than a movement
corresponding to a single one of its ordinary
teeth, so that the ratchet element 153 permits
a slight backward movement of the wheel {52
under the action of spring 154. In the course
of the next revolution of the wheel {5 the pin 44
engages the long tooth i%4, causing the hooked
ratchet 187 again to engage the toothed field 172,
thus meving the disk 47 far enough to disengage
the pawl 48 from the skipping dog 129, permit-
ting ciutch £5—48 to close, so that when the notch
45 is next presented to the free end of said pawl
&8 near the conclusion of the next revolution
cf the gear %, the member 47 with its gear 472
will be caused to rotate for one revolution, thus
turning the measuring disk 41 for a quarter of
a revolution. Thereafter, if the line is released
so that it may be taken possession of by the
transmitter, but two rounds may be sent by the
signal wheel after the notch 45 is presented to
the free end of said pawl 48, since the measuring
disk has made one-half a revolution. If, how-
ever, the line remains busy, the step-by-step
movement of the disk 47 is repeated twice, due
to engagement of the paw! {87 therewith, where-~
upon the clutch 46—A48 is again closed and the
disk 41 turns another guarter of a revolution, so
that thereafter but a single signal round will be
given if the line is released to the transmitter.
After two immore rounds, which result in another
closing of the clutch 456—428, the shaft {7 enters
its final round, the disk 41 passes through its
final guarter revolution, and then the nctch 42
is again presented to arm 38. The transmitter

20,449

may gain possession of the line to send a signal
until the cam 113 leaves the fluke 127 of arm (08
at the beginning of this final round, correspond-
ing to the final quarter revolution of the disk 41.

The arrangement just described will also be
effective to prevent interference between two
transmitters should both transmitters be op-
erated at the same time or, in effecl, simul-
taneously. Under these conditions the sender
contacts PC of both transmitters may at first
operate in synchronism, as in any case of nor-
mal operation. If, for exampie, the two trans-
mitters have signals presenting similar digits,
when the initial teeth of the wheels I8 of the re-
spective transmitters are withdrawn from their
respective flukes 83, both transmitters may at
first operate in synchronism. For example, as-
sume that one transmitter sends signal pulsa-
tions according to the formula 2—3—35, and as-
sume that the other transmitter sends a signal
2—2—5; both transmitters may operate together
until the 2 of the second digit has been sent.
Thereupon the line will be held open by the
transmitier sending the signal 2—2—5, for a time
longer than the interval belween consecutive
strokes of any numeral, so that the movement of
the sender arm 9t of the other transmitter for
effecting the third closure of its contacts for the
second digit 3 will occur at a time when the
circuit is open at the transmitter sending the
signal 2—2—5. The armaturc of the 2—3—5
ransmitter will be released from its magnet MM
and the parts thereof will then occupy the posi-
tion which normally is occupied under “line busy”

signal conditions until the first transmitter has &

completed its signal. Thereupon the other trans-
mitter may automatically seize possession of the
line and send the signal for four complete rounds,
or until its measuring disk 4f has made one
revolution.

Emergency operation

When there is a break in the line circuit so
that current may not be received by the magnet
MM even momentarily, as would be the case
where the line under a busy condition, the mech-
anism automatically operates to close an emer-
gency line which normally may be in the form
of a connection to & common return conductor,
such as the ground. When the box is pulled
under these conditions, the initial position of the
parts may be the same as described above in con-
nection with a busy test or when boxes are in
interfering relation. The skirt 189 is disposed in
blocking relationship to the fluke 93, thus pre-
venting the movement of the arm 94 to a position
where the contacts of assembly PC will open.

As the shaft 17 starts rotation, the cam 113
leaves the fluke 127 of the latch arm 1069, per-
mitting the latter to rock counterclockwise under
the action of spring 128, so that the end of arm
89 is disposed in blocking relation to guard pin

108 to prevent movement of sender arin 81 when

the skirt {80 passes out of engagement with the
fluke €3 (Fig. 13). The cam {13 under these
conditions is effective in lifting the ground switch
actuator fi{4 to a position where the projection
117 thereof is latched over the ledge 118 upon the
pawl 188, the projection 124 of restoring arm 22
and the projection 187 of armature lever 108
being positioned to permit the latching of mem-
bers {14 and 188 in this manner as the shaft {7
starts rotation.

When the cam 13 has substantially completed
one revolusion, during which the clutch 46-—48§
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has been disengaged, the skirt 100 is supporting
fuke 93, the cam i13 engages the fluke {27 of the
latch-lever (88, rocking the latter clockwise, so
that the switch actuator Ii4, which is now sup-
ported in its intermediate or latch position (and

which has not been dislodged from this position

since the armature has remained retracted due to
the absence of even a momentarily line current),
will be lifted to a position where it engages the
lever 137, lifting the latter against the tension
spring |5 so that the switch arm 141 may swing
about its pivot 43 tc move contacior 78 into en-
gagement with contacts 73, 74 and 77, thus clos-
ing the ground or emergency switch. The lifting
of latch 188 also moves dog {28 away from pawl
48 (Fig. 4), so thai clutch 45—48 is reengaged
and rounds disk 41 starts rotating when the notch
45 has again been presented to the free end of
said pawl 48.

Under these conditions the inclined end of
member {37 has a cam-like engagement with the
cylindrical support for the contactor T8, thus
acting as a prop to hold armature 83 in its porta—
tive position (Fig. 11), the armature being moved
and held by projection $39 on arm (37 engaging
the armature spring {43, Further rotation of the
cam {13 will thereupon withdraw it frem engage-
ment with the fuke {27, thus permitting the arm
109 to move responsive to the spring 128 until the
Jjower end of the pawl $88 engages with the latch
end 107 of lever {83; thus preventing movement
of said lever to position where its free end would
be disposed in the path of pin 188 and finally
clearing the path of movement of said pin; the
free end of armature lever 132 having been pre-
viously withdrawn from the path of said pin
when the armature was moved to attracted posi-
tion through the action of projection 128 moving
with arm (87. Thus when the skirt {98 passes
out of engagement with the fluke 83, the sender
9[ is free to move to its circuit opening position
and may oscillate in response to the contour of
the wheel 8, intermittently closing the contacts
of assembly PC in response to engagement with
the teeth 38 distributed upon this wheel. Such
movement of arm 108 caused its sloping extension
133 to act against the arm 132 carried by the
skipping dog {29 to swing said dog to its in-
operative position and thereby permit closure of
the clutch 45—48, which closure becomes eilective
when the notch 45 is then next presented to the
free end of the paw! 48 following substantially a
revolution of the signal wheel {8, so that the
rounds disk 41 will thereafter complete the final
three-fourths of its revolution while the emer-
gency switch ES is closed, and the contacts of ao-
sembly PC will act to formulate four signal
rounds, the formulation of one of which will oc-
cur prior to the presentation of notch 43 to pawl
48 as just explained.

The emergency switching arrangement is effec-
tive to permit proper transmitial of the signal
under many maleonditions of the line, a few of

which will be pointed out to show the general
utility of this switching arrangement. For ex-

ampla, referring to Fig. 21, let it be assumed that
+here has been a line break ab the point X in the
left-hand line section H between the boxes E and
P, the emergency switch ES having keen closed in
the manner just described and the switch EW ag
the central station having been thrown into its
alternate position (see Fig. 23) to connect the
third or ground line into the left-hand terminal
of the battery CB while transferring the terminal
of the line section H to the right-hand terminal
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of the battery. Under these conditions current
may flow from fhe right-hand terminal of the
battery through the lead B, conductors 82, 67, 73,
78, 77 and B§, to the common return or ground
from which the current passcs to the left-hand
terminal or minus side of the battery. Accord-
ingly as the switch PC is cpened and closed, the
signal pulsations from the transmitier B are ef-
femw\, in ar’taatm? nhe si bnal responsw\, device

swnrh ES permitting the pulsmg into Wmchever
cne of the two line conneaciions may be closed, or,
if both a,re clcwd. pulsing into them simultane-
sly if the line break had occurred
JameL than at pnoint X, the
tter through its ground
ilar to that just described,
rather than the device A

n
her exampie of possible faulty circuit
3t be assumed for convenience of
that 9 short circuit is due to the
ith point Y of the line section
it is d esl Led to signal from the inter-
mediate bex B
TW has ben moved 0 its alternaie position for
emergency working (Fig. 23). When the switch
ES closes under these conditions, one side of the
line will be providad by the ground connection or
coramon return CR, while the opposite line of the
cireuit loocp will be provided by the conducters B
and H in parallel,
Ift is an open
1eft of paint X on the
end of the line which e
ward the box E has teen g)‘oxﬂded the boxes C,
D and B may perform to contrel the receiving de-
vice A in tbe ore ry manner, without actuation

hare
1cre

for exampie, at the
and if the severed

of their smergency switches ES; in other words,
pe'r»omhnc as if the circuit was completed
through its normal path, except in that the re-

sultant signal will be manifesied only by receiving
device A. 'The bhoxes ab the cother side of the
bresk, namely, boxes F and G, however, will re-
quire the closing of their respective cmergency
switches BS to apply a ground connection,
whereby the left-I circuit may be closed and
signaling effect r;av be manifested on the re-
ceiving device J. I example, there should be
cir Cdlt 00’\ +h the points X and Y, the
box E ted and in a hopeless

e ='em'a.1nmg boxes G, F,
; 1 their emergency
2 sen automatically

or ngUﬂ{ll}".g‘ 59

cloged. Under thes itio‘_s, if an attempt is
mada tc operate its hox B, the emergency switch
ml closed at the end of the frst revolution of
the signal wheel 18, and the movement of the
arm §5 permitted during the four succesding
rounds of the signal wheel will not cause response

of either instrument A or J. Since, however, the
clutch 45— “8 has remained closed, the rounds
disk 4§ ro s continually during the five revolu-
tions of shaft % and v*”\’—,ei {8, so that it is
returned to a positl nctch 42 receives
the stop arm 88 435 simultaneously
1y under a hope-

Lol &

1,
vIXE

haustion of the energy of the
rrupted. - Thus the energy
s conserved so that the box
on to transmit signals after
n has been cured without
rewinding of the motor.

stored in the
may be in &
the heyeless
necessitating

E‘M’J,\T);“.l‘T

and, furthermore, that the switeh =

to the right to- ©
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Should the circuit be grounded either at X or
at Y, while the central office switch EW is nor-
mally positioned, such grounding will not alter
the responsiveness of devices A and J to signals
from any of the boxes, even if of low resistance.
If, during the effectiveness of such a low resist-
ance ground of the external circuit, the central
office switch EW is positioned as shown in Fig. 23,
signals from bozes to the right of such ground
connection will be responded to by device A and
those from hoxes to the left of such ground will
be responded to by device J; so that, if such
ground connection developed at X, device A
would respond to boxes C, D and ¥ and device J
would respond to boxes F and G.

Should Ilow resistance ground connections
develop at two or more points, or should g low
Tesistance ground connection develop at one point
and a break cccur at another point, signals from
any box or boxes situated in the circuit between
such defects would fail to cause response of either
device A or J. For example, should the circuit be
grounded at X and at ¥ or broken at X and

- grounded at Y, or vice versa, any one of such con-
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ditions wouwld render the devices A and J unre-
sponsive to box E, irrespective of the positioning
of central office switch EW.

The arrangeinent of emergency switch ES per-
mits shunting or excluding the magnet MM from
the circuit so that a break in the magnet winding
or in the immediate electric connections or the
like does not prevent emergency working of the
transmitter. Furthermore, this arrangement also
is advantageous, since it requires relatively less
current, since energization of the magnet is not
required when working under emergency condi-
tions,. thus permitting operation with a weak
current.

Cperation with optional circuit arrangement

Fig. 22 shows a typical type of circuit which
may be employed rather than that shown in Fig.
21, the differences in the circuits being in the
arrangement of the cemiral station portion CS.
In the circuit arrangement shown in Fig. 22,
which forms a portion of the subject matter of
my copending application Serial No. 573,151, filed
on even date herewith, the leads ¥ and B corre-
spond to these shown in Fig. 21 and may be con-
nected to the signal boxes in exactly the same
manner. The left-hand or primary winding of
a transformer T may be connected to any suit-
akle current source (not shown) which, for ex-
ampie, may be the commercial city lines, while
the secondary winding of transformer T is con-
nected across the input diagonal of 2 -rectifier
bridge or network RN. The latter comprises
four rectifier units U, V, W and %, so that one-
half wave of a current cycle may cause the upper
terminal of the seécondary winding of transformer
T to be positive and the current may fow through
rectifier unit W, receiving device A, lead B, se-
rially connected boxss C, D, B, F and G, lead H,
receiving device J, and rectifier V to the lower
terminal of the secondary winding. During the
next half cycle the lower terminal winding of
transformer T may be positive, so that the cur-
rent may flow outward from rectifier unit Z,
thence over the same loop to return over rectifier
unit U. 'Thus each half-cyele of the alternating
current supply may be rectified in the network
RN to provide a unidirectional pulsating current
for the line loop and the devices thersin rather
than the direct curreat source CB of Fig. 21.

The central station CS, when having an ar-

20,449

rangement such as shown in Fig. 22, requires no
special switching or circuit changes for emergency
working. For example, it may be assumed thai
an opening in the line section ¥ has cccurred at
a point X, such as shown in Fig, 21, and that sub-
sequently the box E has been pulied. After one
round of the signal wheel the emergency switch
of the box is closed in the same manner as already
described, so that during one-half cycle of the
alternating current, current may flow from the
lower terminal of transformer T through the rec-
tifier unit Z, the serially connected device A, and
stations in the line section B o the active signal
initiating station, thence through the pulsing con-
tact assembly PC of that station and its switch ES
to the ground or return CR, whence the current
will be received over the manifesting device R in
the central station CS, thereupcn passing to the
upper terminal of the secondary winding of the
transformer. During the next half cycle the di-
rection of electromotive force wiil be such ag to
urge current fiow toward the upper terminal of
the transformer secondary winding T, from which
parallel paths to the active station will be pro-
vided through manifesting device R and the
ground or return CR, and through rectifier unit
W, device A and line section B; but no return
path will be provided from the active station to
the lower terminal of the transformer secondary
winding,

As another exarple of the emergency working
of the arrangement shown in Fig. 22, in combi-
nation with boxes of the type disclosed herein,
let it be assumed that the line loop sections B
and H are connected by contact of points X and
Y at either side of the transmitter &, thus short-
circuiting this transmitter. Under these condi-
tions when the upper terminal of the transformer
T is positive, current may flow therefrom through
the rectifier W, line section B into the line sec-
tion H and thence return through the rectifier
unit V to the opposite terminal of the transformer,
while current may also flow through the device R,
emergency conductor CR, switch ES of box E,
and thence through conductor M and unit V.
When the lower terminal of the transformer T is
positive current may flow through the unit Z,
the line section B, to the contacting point of X
and Y, a portion of the current then fiowing
through the leads 62 and 84, the contact member
13 and T4, to the emergency switch ES and thence
through the lead 77 to the common return CR
from which the device R may receive the signals,
the current then passing to the upper or negative
terminal of the transformer. It is thus evident
that under these conditions the signal device R
will be actuated by alternating current impulses
received from the signal box E.

Obvicusly the wiring diagram shown in Hig,
22 is but a typical example of a circuit arrange-
ment which may be used advantageously with a
signal box constructed in accordance with the
present Invention; in fact, it should be under-
stood that the present disclosure is for the pur-
bose of illustration only and that this invention
includes all modifications and equivalents which
fall within the scope of the appended claims.

I claim:

1. SBignaling apparatus of the successive non-
interference type comprising a first and a sec-
ond pair of signaling contacts, three terminals,
one of which is connected to a contact of one of
sald pairs and ancther of which is connected to
a contact of the other of said pairs, an electro-
magnet connected between the remaining ones of
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the confacts of said pairs, non-interference and
succession mechanism responsive to deenergiza-
tion of said magnet during the intended signaling
closure, sender means operative subject to con-
trol by said mechanism to effect the substantially
simultaneous separation and engagement of the
respective pairs of contacts, switching means sub-
ject to control by said magnet upon continuing
deenergization thereof to connect said third ter-
minal to the aforesaid remaining ones of the
contacts of each of said pairs and thereby to
shunt said eleciromagnet, and means operabic
incidental to continuing deenergization of said
magnet for suspending such electromagnetic con-
trol of said non-interference and succession
mechanism.

2. Signal apparatus of the successive non-in-
terference type comprising a signal train, con-

nections for a first, a second and a third line

section, electro-responsive means disposed in
electrically conductive relation between the con-
nections for said first and second line sections,
non-interference and succession mechanism re-
sponsive to deenergization of said eleciro-respon-
sive means during an intended signaling clo-
sure, switching means operable to exclude said
electro-responsive means while conductively
grouping connections for said first, second and
third line sections, controlling means ocperable
responsive to continued deenergization of said
electro-responsive means for effecting a certain
predetermined conditioning of said switching
means, and signal formulating mechanism op-
erable by the signal train to formulate signals
between said conductively grouped connections
subject to control by said non-interference and
succession mechanism only during non-effective-
ness of said predetermined conditioning of said
switching means.

3. A signaling transmitter of the class de-
scrived, comprising a signaling train, terminals
for connecting the train to a normally energized
lcop and for an emergency signal channel, an
eleciromagnet responsive to malcondition of such
Iscp as may be associated with said lcop termi-
nals, sender means cperable by the running of
the signaling train for causing electrical pulsa-
tions in such lcop, emergency means for estab-
lishing cocperative relationship between said
emergency terminal and ons of said loop ter-
minals, and means rendered effective by non-
portative condition of said electromagnet to cause
the signal train to render said emergency means
effective to provide such cooperative relation-
ship while shunting said electromagnet.

4. Signaling apparatus of the class described,
comprising a normally energized signaling cir-
cuit, 2 signal wheel shaped to provide a test
zocne and a signal zone, a movable sender ele-
ment to follow said signal wheel, an electro-
magnet connectible in series with said signaling
circuit, a first. guard means responsive to sald
magnet for at times barring movement of said
sender element from a certain one to another
of its positions, a second guard means movable
to 2 position where it will bar movement of said
sender means only while said first guard means
is moving to or ccecupying the position in which
it bars movement of said sender element, means

; rendering said second guard means thereafter

unaffected by conditioning of said magnet to
cause said first guard means to release said
sender means, and a shield moving with said
signal wheel to serve as a third guard means to
bar operation of said sender means, said shield
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being shaped so that it will be ineffective during
rotation of said wheel in the course of which
said sender means has been permitted by said
first and second guard means to respond to the
signaling zone, whereby repetitions of a signal
may be formulated unaffected by said shield.

5. Signaling apparatus of the class described,
comprising a signaling train, a signal wheel, a
signal sender operable by said wheel, stopping
and releasing means associated with said train,
g rounds wheel arranged o permit operation of
said means to stop said train, clutch means be-
tween said signal train and said rounds wheel,
an electromaginet and its armature, a,. guard
movakle into a position to suspend cperation of
said sender, control mechanism interacting with
said armature, said guard and clutch means com-
prising means for causing suspension of the op-
erability of the sender when the armature is
out of portative position and for causing disen-
gagement of the cluich means after one revolu-
tion of the signal wheel during which the arma-~
ture has been out of portative position so that
the rounds wheel may remain stationary, and
allotting means thereafter eflective to actuate
and engage the clutch means following a certain
number of revolutions of the signal wheel if zaid
clutch means has continued to be disengaged due
to the failure of the armature to assume a con-
tinued portative position, said conircl mecha-
nism being operable after further movement of
the rounds wheel again to disengage the clutch
means, the allotting mechanism thereafier again
causing engagement of said cluteh means, where-
by, if the sender is not permitted to operate aft-
er a certain number of rounds of the signal wheel,
the rounds disk will be moved closer to its posi-
tion for stopping the train, so that the number
of revolutions the signal wheel may make to op-
erate the sender is automatically reduced, if a
prolonged period of time elapses before such
sender operation.

6. Apparatus of the class described, compris-
ing a signal train, a signal wheel revoluble by
said train, a signal sender operable responsive
to the rotation of said wheel, an eleciromagnet,
a part responsive to sald magnet and movable
during non-portative conditioning thereof into
a blocking position where it prevents functional
actuation of the sender by the signal wheel, a
Iatch associated with said part for movement,

only during non-portative position of said part,

to & position for correspondingly blocking fumn-
tional actuation of said sender, means for mov-
ing said latch to non-blocking position during
each round of the signal wheel, means eifective
only during portative conditioning of said mag-
net for retaining said latch in non-blocking po-
sition while permitting continued blocking posi-
tioning during portative conditioning of said
magnet, and a guard member rendered effective
by running of said train to so position said send-
er as to clear the path of both said pari and
said latch and thereby also continue prevention
of actuation of said sender, throughout such
train effected non-blocking positioning of said
latch.

7. Apparatus of the class described, comprising
a signal train, a signal wheel reveluble by the
train, a signal sender operable responsive to ro-
tation of said wheel, an electromagnetically con-
trolled mechanism comprising a latch movable
at times to a blocking position for preventing
functional actuation of the sender, in combination
with stopping and releasing mechanism control-
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ling operation of said signal train and involving
a round disk movable toward a position for effect-
ing termination of train operation, a clutch
whereby said disk may be driven a predetermined
distance by said train during each recurrence of
a predetermined cycle of the action thereof, means
responsive to blocking positioning of said latch to
effect disconnection of said disk from the driving
action of said train for delaying such termina-
tion of train activity, and means periodically op-
erable by the train to effect alternate closures
and openings of said clutch at predetermined
stages of the continued operation of the train,
to effect supplemental delay of the ultimate posi-
tioning ¢f the disk to cause termination of train
operation.

8. Apparatus of the class described, comprising
& signal train, a signal wheel revoluble by the
train, a signal sender operable responsive to ro-
tation of said wheel for controlling a plurality of
current paths, an electromagnet, a part respon-
sive to said magnet and movable during deener-
gization thereof into a blocking position where
it prevents functional actuation of said sender
by said wheel, a latch urged toward a blocking
position where it will retain said sender out of
the path of said part and thereby also prevent
functional actuation of said sender by said wheel,
means for moving said latch to non-blocking po-
sition during each revolution of the signal wheel,

_Imeans respensive to said magnet for retaining said

latch innon-blocking position, anemergency switch
for governing the responsiveness of one of said
paths to said signal sender, controlling mechanism
for said switch including a member responsive to
said latch moving means for intermediate posi-
tioning thereof, and means for there retaining
such member and for thereafter moving it to
effect actuation of said switch responsive to sub-
sequent movement of the latch by said latch mov-
ing means.

9. Apparatus of the class described, comprising
a signal train, a signal wheel revoluble by the
train, a signal sender operable responsive to ro-
tation of said wheel for controlling a plurality
of current paths, an electromagnet, a part re-
sponsive te said magnet and movable during deen-
ergization thersof into a blocking position where
it prevents functional actuation of said sender by
said wheel, a latch urged toward a blocking posi-
tion where it will retain said sender out of the
path of said part and thereby also prevent func-
tional actuation of said sender by said wheel,
means for moving said latch to non-blocking posi-
tion during each revolution of the signal wheel,
an emergency swiich for governing the respon-
siveness of one of said paths to the signal sender,
contreiling mechanism for said switch including
a member responsive to said latch moving means
for intermediate positioning theresf, means for
there retaining such member and for thereafter
moving it to efiect actuation of said switch re-
sponsive to subsequent movement of the latch by
said latch moving means, and means responsive
to portative conditioning of said magnet for ter-
minating such retaining action by said retaining
means and rendering said member unresponsive
to said latch,

10. Apparatus of the class described, comprising
a signal train, a sighal wheel revcluble by the
train, a signal sender cperable responsive to ro-
tation of said wheel for controiling a plurality
of current paths, an electromagnet, a part re-
sponsive to said magnet and movable during deen-
ergization thereof into a blocking position where
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it prevents functional actuation of said sender
by said wheel, a Ilatch urged toward a blocking
position where it will retain said sender out of
the path of said part and thereby also prevent
functional actuation of said sender by said wheel,
means for moving said latch to nen-blocking posi-
lon during each revolution of the signal wheel,
an emergency switch urged toward abnormal po-
sitioning thereof, said switch being effective to
govern the responsiveness of one of said paths to
said signal sender, a retainer for preventing move-
ment of said switch from its normal position, a
member responsive to said laich moving means
for intermediate positioning thereof and movable
to an abrnormal position for causing said retainer
to release said switch, and means for retaining
said member in its intermediate position and
thereafter moving it o effect the release of said
switch from said retainer responsive to a subse-
quent movement of the latch hy said latch mov-
ing means.

11, Apparatus of the class described, compris-
ing a signal train, a signal wheel revelukle by the
train, a signal sender operable responsive to rota-
tion of said wheel for controlling a plurality of
current paths, an electromagnet, a part respon-
sive to sald magnet aud movable during deen~
ergization thereof into a blocking position where
it prevents functicnal actuation of said sender
by sald wheel, a latch urged toward a blocking
position where it will retain said sender out of
the path of said part and thereby alsc prevent
functional actuation of said sender by said wheel,
means for moving said laich to non-blocking
position during each revolution of the signal
wheel, an emergency switch urged toward ah-
normal positioning thereof, said switch being ef-
fective to govern the responsiveness of one of
said paths to said signal sender, a retainer for
preventing movement of said switch from its
normal position, a member responsive to said
latch moving means for intermediate positioning
thereof and movable to an aknormaal position for
causing said rebainer to release said switch, means
for retaining said member in its intermediate
position and thereafter moving it to effect the
release of said switech from said retainer respon-
sive to a subsequent movement of the latch by
said latch moving means, and means for effect-
ing non-blocking positioning of said part re-
sponsive to release positicning of said retainer.

12, Apparatus of the class described, compris-
ing a current path, a revoiuble siznal wheel, a
sizgnal sender controlling said path and resnonsive
to rotation of said wheel, a member electromag-
netically controlied responsive to current flow in
said path, a latch urged toward a position to
block movement of the sender, means resgonsive
to rofaticn of said wheel for moving said latch
to non-blocking position, and a pawl pivoted on
said latch for engaging said member only during
portative positioning thersof to restrain move-
ment of said lateh from the non-hlocking posi-
tion, :

13. Apparatus of the class described, compris-
ing a plurality of current paths, a revolubie signal
wheel, a signal sender responsive to robation of
said whee! and controlling each of said paths, a
member electromagnetically controlled responsive
to current flow in one of said paths, a latch urged
toward a position to block movement of the
sender, means respensive to rotation of said wheel
for moving sald latch to non-blocking position,
a pawl pivoted on said latch for engaging said
member only during portative positioning thereof
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to restrain movement of said latch from its non-
JDblocking position, an emergency switch for gov-
erning functional asscciation of certain of said
paths, controlling mechanism for said switch in-
cluding a member responsive to said latch mov-
ing means for iniermediate positioning thereof,
and means for there retaining such member and
thereafter moving it to effect actuation of said
switch responsive to a subsequent movement of
the latch by said latch moving means.

14. Apparatus of the class described, compris-
ing a plurality of current paths, a revcluble signal
wheel, a signal sender controlling each of sald
paths and being respcnsive to rolation of said
wheel, a movable latch urged toward a position
where it will block movement of said sender, an
electro-magnetically controlled member respon-
sive to current flow in one of said paths for re-
straining movement of said latch to ifs blocking
position, means responsive to rotation of and ei-
fective near the end of each round of said wheel
for restoring said latch from its blocking posi-
tion, an emergency switch for governing func-
tional association of certain of said paths, con-
trolling mechanism for said switch including a
member movable between a normal, an inter-
mediate and an operative position for effecting
actuation of said switch, and means involving
said lateh and said responsive means for bring-
ing said mechanism member to its intermediate
position, for there maintaining it only during non-
portative conditioning of said first-named mem-
ber and for effecting movement of said mecha-
nism member from its intermediate to ifs oper-
ative position only following continued non-
portative positioning of said first-named member
throughout substantially a rcund of the signal
wheel.

15. Apparatus of the class described, compris-
ing a current path, a reveluble signal wheel, a
sender responsive to rotation of said wheel and
controlling said path, and electromagnet re-
sponsive to current flow in said vath, a lever
movable to portative position responsive to ener-
gization of said magnet, a latch movable into a
position to block movement of the sender, a pawl
associated with the latch, said pawl being en-
gageable with a part carried by said lever only
during portstive positicning thereof to hold the
latch in non-blocking position, and a cam ro-
tatable with the signal wheel to engage the latch
to move it to non-blocking position during each
revolution.

16. Signaling apparatus of the class described,
comprising a signal train, a signal wheel, a sig-
nal sender movable into and out of cperative po-
sition, the sender when in operative position being
movable by the wheel, stopping and releasing
means associated with the train, a rounds wheel
arranged to permit operation of said means to
stop the train, clutch means between the signal
train and rounds wheel, an electromagnet and
armature, 2 guard movable into a position to
block movement of the sender into operative po-
sition, control mechanism inferacting with the
armature, the guard and clutch means to cause
blocking of the sender when the armature is oub
of portative position and to cause disengage-
ment of the clutch means after any revelution of
the signal wheel during which the armature has
been out of portative position, whereby actuation
of the rounds wheel will be suspended, means for
thereafter effecting reengagement of said clutch
means after a certain number of revolutions of
the signal wheel, during which said clutch means
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has continued to be disengaged due to the failure
of the armature to assume a continued portative
position, and means for effecting actuation of
said control mechanism rendered effective re-
sponsive to further periods of movement of the
rounds wheel to alternatively effect subsequent
disengagement of the ciutch means a plurality of
times and to enable the reengaging means to
cause reengagement of said clutch means after
each of such disengagements, whereby, if the
sender is not permitted to operate after a cer-
tain number of rounds of the signal wheel, move-
ment of the rounds wheel closer to its position
for stopping the train will be effected to the end
that the number of revolutions the signal wheel
is permitted to operate the sender will thereby be
automatically reduced, resuitant from prolonga-
tion of the time measured by the running cf the
train before commencement cof such sender op-
eration.

17. Signaling apparatus of the class described,
comprising a signal train, a signal wheel, a sig-
nal sender movable into and out of operative
position, the sender when in operative position
being movable by the wheel, stopping and re-
leasing means associated with the train, a rounds
wheel arranged to permit operation of said means
to stop the train, clutch means between the sig-

"nal train and rounds wheel, said stopping and

releasing means including a part yieldably press-
ing against the rounds wheel while the clutch
means is thus disengaged to act as brake to hold
the rounds wheel stationary, an eleciromagnet
and armature, & guard movable into a position
to block movement of the sender into operative
position, contrel mechanism interacting with the
armature, the guard and clutech means to cause
blocking of the sender when the armature is out
of portative position and to cause disengagement
of the clutch means after any revolution of the
signal wheel during which the armature has been
out of portative position, whereby actuation of
the rounds wheel will be suspended, allotting
means for thereafter effecting reengagement of
said clutch means after a certain number of rev-
olutions of the signal wheel, during which said
clutch means has continued to be disengaged due
to the failure of the armature to assume a con-
tinued portative position, and means for efiect-
ing actuation of said control mechanism rendered
effective responsive to further movement of the
rounds wheel to alternatively effect subsequent
disengagement and reengagement of said clutch
means, whereby, if the sender is not permitted
to operate after a certain number of rounds of
the signal wheel, movement of the rounds wheel
closer to its position for stopping the train will be
effected to the end that the number of revolu-
tions the sigral wheel is permitted to operate the
sender will thereby be autcmatically reduced, re-~
sultant from prolongation of the time measured
by the running of the train which elapses beiore
commencement of such sender cperation.

18. Signaling apparatus of the class described,
comprising a signal train, a signal wheel, g sig-
nal sender movable into and out of operative po-
sition, the sender when in operative position being
movable by the wheel, stopping and releasing
means asscciated with the train, a rounds wheel
arranged to permit operation of said means to
step the train, cluteh means between the signal
train and rounds wheel, an electromagnet and
armature, a guard movable into a position to
block movement of the sender into operative po-
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armature, the guard and clutch means to cause
blacking of the sender when the srmature is out
of portative position and o cause disengagement
of the clutch means after any revolution of the
signal wheel during which the armature has been
out of poriative position whereby actuation of the
rounds wheel will be suspended, sliotting means
for thereafter effecting reengagement of said
clutch means after a certain number of revolu-
tions of the signal wheel, during which said cluteh
means has continued to be disengaged due to the
failure of the armature to assume a continued
portative position, and means for effecting actu-
ation of said control mechanism rendered effec-
tive responsive to further movement of the rounds
wheel to alternatively effect subsequent disen-
gagement and reengagement of saild clutch
means, said alotting mechanism comprising a
ratchet wheel having stepped movements in re-
sponse to movement of the signal train, and a
pawl carried by the ratchet being effective 4o
release the clutch means after o predetermined
number of said stepped movements, whereby, if
the sender is not permitted to operate after a
certain number of rounds of the signal wheel,
movement of the rounds wheel cioser to its posi-
tion for stopping the train will be effected to the
end that the number of revoluticns the signal
wheel is permitted to operate the sender will
thereby be automatically reduced, resultant from
prolongation of the time measured by the run-
ning of the train which elapses before commence-
ment of such sender operation.

19. Apparatus of the class described, compris-
ing a signal train, a signal wheel revolubie by
said train, a signal sender engageable with the
wheel and movable in response thereto, 3 magnet,
contacts operable by said sender and connective-
ly arranged to dispose the magnet serially in an
electric line, an armature associated with the
magnet, a part movable with the armafure, a
latch rocking on a fixed support intermediate its
ends to bring an end thereof out of or into &
blocking position where it vrevents actuation of
the sender by the signal wheel, a spring urging
movement of said latch. into, its blocking posi-
tion, a pawl pivoted to the opposite end of the
latch and formed for engagement thereof by
said part to cause the opposite end of said latch
to be held out of blocking position when the ar-
mature is in its portative position, and a cam
movable with said train to effect non-blocking
positioning of said latch during each round of
the signal wheel, said signal wheel providing a
guard portion fto hold said sender during the
movement of the latch by the cam, whereby at
the beginning of each revolution of the signal
wheel the latch is movable to non-blocking posi-
tion to be held in that position by said part if
the armature is in its portative position.

20. Apparatus of the class deseribed, compris-
ing a signal train, a signal whee! revoluble by
said train, a signal sender engageable with the
wheel and movable in response thereto, a magnet,
contacts operable by 3zid sender and connective~
Iy arranged to dispose the magnet serially in an
electric line, an armature associated with the
maghet, a part movable with the armature, a
latch rocking on a fixed support intermediate its
ends to bring an end thereof out of or into a
blocking position where it prevents actuation of
the sender by the signal wheel, a spring urging
movement of said latch into its blocking position,
a pawl pivoted to the opposite end of the latch
and formed for engagement thereof by said part
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to cause the opposite end of said Iatch to be held
out of blecking position when the armature is
in its portative position, a cam movable with said
train to effect non-blocking positioning of said
latch during each round of the signal wheel, said
signal wheel providing a guard portion to hold
said sender during the movement of the latch
by the cam, whereby at the beginning of each
revoiution of the signal wheel the latch is mov-
able to nonblocking position to be held in
that position by said part if the armature is in
its portative position, an emergency switch for
rendering effective an alternative current path,
and a switch actuator to close said switch, said
actuator being movable by said cam into an
intermediate position wherein it is supported by
the pawl, said actuator being meovable into switch
clesing position upon a subsequent movement of
the latch by the cam, said actuator being releas-
able from its intermediate position by the engage-
ment of the pawl with said part that is movable
with the armature.

21. Apparatus of the class described, compris-
ing a signal train, a signal wheel revoluble by
said train, a signal sender engageable with the
wheel and movable in response thereto, a mag-
net, contacts cperable by said sender and. con-
nectively arranged to dispose the magnet serial-
Iy in an electric line, an armature associated with
the magnet to govern the response of the sender
to the rotaticn of said wheel, a part movable with
the armature, g latch rocking on 2 fixed support
intermediate its end to bring an end thereof out
of or into a blocking position where it prevents
actuation of the sender by the signal wheel, a
spring urging movement of said latch into its
blocking position, a pawl pivoted to the opposite
end of the latch and formed for engsgement
thereof by said part to cause the opposite end of
said Iatch to be held out of blocking position
when the armature is in its portative position, a
cam movable with said train to effect non-block-
ing positioning of said latch during each round
of the signal wheel, said signal wheel providing
a guard portion to hold said sender during the
movement of the latch by the cam, whereby at
the beginning of each revolution of the signal
wheel the latch is movable to non-blocking posi-
tion to be held in that position by said part if
the armature is in its portative position, an
emergency switch including a movable contactor
urged toward a closing position for rendering ef-
fective an alternative current path, a retainer
normally restraining the contactor from move-
ment to switch-closing position, a switeh actuator
for effecting closure of said switch, said actuator
being movable by said cam into an intermediate
position wherein it is retained by said pawl, said
actuator being movable into a position for effect-
ing switch closure upon a subsequent movement
of said latch by the cam, said actuator being re-
leasable from its intermediate position respon-
sive to actuation of the pawl by said part that is
movable by the armature, and means operable in-
cidental to switch closing movement of the con-
tact for holding the armature in its vportative
position.

22. Apparatus of the class described, compris-
ing a signal train, a signal wheel revoluble by
said train, a signal sender engageable with the
wheel and movable in response thereto, a magnet,
contacts operable by said sender and connectively
arranged o dispose the magnet serially in an
electric line, an armature associated with the
magnet, a part movable with the armature, a
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latch rocking on a fixed support intermediate its
ends to bring an end thereof out of or into a
blocking position where it prevents actuation of
the sender by the signal wheel, a spring urging
movement of said latch into its blocking posi-
tion, a pawl pivoted to the opposite end of the
latch and formed for engagement thereof by said
part to cause the cpposite end of said latch to e
held out of blocking position when the armature
is in its portative position, a cam movable with
said train to effect non-blocking positioning of
said latch during each round of the signal wheel,
said signal wheel providing a guard portion to
hold said sender during the movement of the
latch by the cam, whereby at the beginning of
each revolution of the sighal wheel the latch is
movable to non-blocking pesition to be held

in that position by said part if the armature-is

in its portative position, a master plate maov-
able to release and stop the signal train, and a
restoring element movable in response t¢c move-
ment of the master plate, said restoring element
being effective to move the pawl out of engage-
ment with said part when the master plate re-
turns to its normal inoperative position.

23. Signaling apparatus of the class de-
seribed, comprising an electromagnet for in-
clusion in a signaling loop to indicate a malcon-
dition thereof, switching means for shunting the
magnet while providing a connection for asso-
ciating such a locp with a normally independent
conductor to realize a two-way circuit, a signal
train and signal formulating mechanism for con-
trolling both such lcop and such two-way con-
nection, means cperable in response to move-
ment of said signal train during continuing non-
portative condition of said magnet to cause the
aforesaid actuation of said switching means, and
means associated with said switching means for
mechanically counteracting non-portative con-
ditioning of said magnet during establishment
by said switching means of such two-way circuit
connection.

24, Signal apparatus of the successive non-in-
terference type comprising an electromagnet, a
signaling train, signaling contacts operable re-
sponsive to the running of said train, means
rendered effective only during deenergization of
said magnet for suspending responsiveness of
said contacts to said train, and means responsive
to continued deenergization of said magnet for
a time measured by running of said train for
short-circuiting said magnet and rendering said
contacts responsive to running of said train.

25. Apparatus of the class described, compris-
ing a signal -train, a signal wheel revoluble by
the train, a signal sender operable responsive to
rotation of said wheel, said sender being effective
to control a plurality of current paths, an elec-
tromagnet, a part responsive to said magnet
and movable during deenergization thereof into
a blocking position where it prevents functional
actuation of said sender by said wheel, a latch

‘urged toward a blocking position where it will

retain said sender out of the path of said part
and thereby also prevent functional actuation of
said sender by said wheel, means for moving said
latch to non-blocking position during each rev-
olution of the signal wheel, an emergency switch
for governing functional association of certain of
said paths, controlling mechanism for said switch
including a member responsive to said latch mov-
ing means for intermediate positioning thereof,
means for there retaining such member and

‘thereafter moving it to effect actuation of said
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switch responsive to a subsequent movement of
the latch by said latch moving means, and means
responsive to abnormal positioning of said switch
for effecting non-blocking positioning of said
part.

26. A signal formulating device having a sig-
naling train, a signal wheel and associated con-
tacts for effecting formulation of a code signal
during a predetermined cycle of the rotation of
said wheel, a non-interference electromagnet and
its armature, trap means responsive to retracted
positioning of said armature for at times ren-
dering said contacts unresponsive to rotation of
said wheel, conditioning means having a normal
and an abnormal position, means rendered ef-
fective by abnormsl positioning of said condi-
tioning means for short-circuiting the winding
of said magnet, for maintaining said armature
in attracted position irrespective of energization
of its magnet and for establishing a connection
between a conductor for an emergency current
path and certain of said coniacts, means jointly
controlled by said armature and by the running
of said train for effecting abnormal positioning of
said conditioning means whenever said armature
has remained in retracted position throughout
one of said signal wheel cycles, and means re-
sponsive to normal positioning of said armature
and operable by running of said train for restor-
ing said conditioning means and terminating the
operation of said train.

27. A signal formulating device having a sig-
naling train, a signal wheel and associated con-
tacts for effecting formulation of a code signal
during a predstermined cycle of the rotation of
said wheel, a non-interference electromagnet and
its armature, trap means responsive to retracted
positioning of said armature for at times render-
ing said contacts unresponsive to rotation of said
wheel, conditioning means having a normal and
an abnormal position, means rendered effective by
abnormal positioning of said conditioning means
for short-circuiting the winding of said magnet
and for maintaining said armature in attracted
position irrespective of energization of its mag-
net, means jointly controlled by said armature
and by the running of said train for effecting
abnormal positioning of said conditioning means
whenever said armature has remained in re-
tracted position throughout one of said signal
wheel cycles, and means responsive to normal

positioning of said armature and operable by

running of said train for restoring said condition-
ing means and terminating the operation of said
train. .

28. A signal formulating device having a sig-

naling train, a signal wheel and associated con-

tacts for effecting formulation of a code signal
during a predetermined cycle of the rofation of
said wheel, a non-interference electromagnet and
its armature, trap means responsive to retracted
positioning of said armature for at times ren-
dering said contacts unresponsive to rotation of
said wheel, conditioning means having a normal
and an abnormal position, means rendered effec-
tive by abnormal positioning of said conditioning
means for short-circuiting the winding of said
magnet, for rendering said trap means ineffec-
tive and for establishing a connection between a
conductor for an emergency current path and
certain of said contacts, means jointly controlled
by said armature and by the running of said
train for effecting abnormal positioning of said
conditioning means whenever said armature has
remained in retracted position throughout one
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of said signal wheel cycles, and means operable
by running of said train for restoring said con-
ditioning means and terminating the operation
of said train.

29. A signal formulating device having a sig-
naling train, a signal wheel and associated con-
tacts for effecting formulation of a code signal
during the predetermined cycle of the rotation
of said wheel, a non-interference electromagnet
and its armature, trap means responsive to re-
tracted positioning of said armature for at times
rendering said contacts unresponsive to rotation
of said wheel, conditioning means having a nor-
mal and an abnormal position, means rendered
effective by abnormal positioning of said condi-
tioning means for restoring and maintaining said
armature in attracted position irrespective of en-
ergization of its magnet and for establishing a
connection between a conductor for an emer-
gency current path and certain of said contacts,
means jointly controlled by said armature and by
the running of said train for effecting abnormal
positioning of said conditioning means whenever
said armature has remained in retracted position
throughout one of said signal wheel cycles, and
means responsive to normal attracted position-
ing of said armature and operable by running of
said train for restoring said conditicning means
and terminating the operation of said trsin.

30. A signal formulating device having a sig-
naling train, a signal wheel and associated con-
tacts for effecting formulation of a code signal
during a predetermined cycle of the rotation of
said wheel, a non-interference electromagnet
and its armature, trap means responsive to re-
tracted positioning of said armature for at times
rendering said contacts unresponsive to rotation
of said wheel, conditioning means having a nor~
mal and an abnormal position, means rendered
effective by abnormal positioning of said condi-
tioning means for short-circuiting the winding of
said magnet and for rendering said trap means
ineffective, means jointly controlled by said ar-
mature and by the running of said train for effect-
ing abnormal positioning of said conditioning
means whenever said armature has remained in
retracted position throughout one of said signal
wheel cycles, and means operable by running of
said train for restoring said conditioning means
and terminating the operation of said train.

31. A signal formulating device having a sig-
naling train, a signal wheel and associated con-
tacts for effecting formulation of a code signal
during a predetermined cycle of the rotation of
said wheel, a non-interference electro-magnet
and its armature, trap means responsive to re-
tracted positioning of said armature for at times
rendering said contacts unresponsive to rotation
of said wheel, conditioning means having a nor-
mal and an abnormal position, means rendered
effective by abnormal positioning of said condi~-
tioning means for maintaining said armature in
attracted position irrespective of energization of
its magnet, means jointly controlled by said ar-
mature and by the running of said train for
effecting abnormal positioning of said condition-
ing means whenever said armature has remained
in retracted position throughout one of said sig-
nal wheel cycles, and means responsive to normal
positioning of said armature and operable by
running of said train for restoring said condi-
tioning means and terminating the operation of
said train.

32. In a code signal formulating mechanism,
a signaling train, contacts operable by said train

30,449

for formulating code signals, a non-interferérnce
electromagnet, trap means responsive to deener-
gization of said magnet for at times rendering
said contacts inoperable by said train, condition-
ing means for short-circuiting the winding of
said magnet, for rendering said trap means un-
responsive to deenergization of said magnet and
for establishing an emergency connection with
certain of said contacts, means jointly controlled
by said magnet and by running of said train for
causing actuation of said conditioning means to
effective position only after the expiration of a
time measured by the running of said train and
longer than the longest interval between circuit
closures incident to the formulation of any signal
during which time said magnet remsins deen-
ergized, and means for effecting restoration of
said conditioning means only following the oper-
ation of said contacts for the formulation of the
intended code signaling impulses.

33. In a code signal formulating mechanism, a
signaling train, contacts operable by said train
for formulating code signals, a non-interference
electromagnet, trap means responsive to deen-
ergization of said masgnet for at times rendering
said contacts inoperable by said train, condition-
ing means for rendering said trap means un-
responsive to deenergization of said magnet and
for establishing an emergency connection with
certain of said contacts, means jointly controlied
by said magnet and by running of said train for
causing actuation of said conditioning means to
effective position only when said magnet has re-
mained deenergized throughout a predetermined
cycle of the operation of said train, and means
for efiecting restoration of said conditioning
means only following operation of said contacts
for the formulation of intended code signaling
impulses.

34. In a code signal formulating mechanism,
a signaling irain, contacts operable by said train
for formulating code signals, a non-interference
electromagnet, trap meanhs responsive to deen-
ergization of said magnet for at times rendering
said contacts inoperable by said train, condition-
ing means for shert-circuiting the winding of said
magnet and for establishing an emergency con-
nection with certain of said contacts, means
jointly controlled by said magnet and by run-
ning of said train for causing actuation of said
conditioning means to effective position only
when said magnet has remained deenergized
throughout a predetermined cycle of the opera-
tion of said train, and means for effecting restor-
ation of said conditioning means only following
operation of said contacts for the formulation of
intended code signaling impulses.

36. In a code signal formulating mechanism,
a signaling train, contacts operable by said train
for formulating code signals, a non-interference
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electromagnet, trap means responsive to deen- .

ergization of said magnet for at times rendering
said contacts inoperable by said train, condition-
ing means for rendering said trap means unre-
sponsive to deenergization of said magnet, means
jointly controlled by said magnet and by run-
ning of said train for causing effective actuation
of said conditioning means to effective position
only when said magnet has remained deener-
gized throughout a predetermined cycle of the
operation of said train, and means for effecting
restoration of said conditioning means only fol-
lowing operation of said contacts for the for-
mulation of intended code sighaling impulses.
36. Signal transmitter mechanism of the suc-
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éessive non-interference type comprising signal
formulating mechanism having terminals for
connecting the mechanism to a plurality of ex-
terior circuit sections and involving electro-
responsive means to determine a malcondition of
certain of said circuit sections which may be as-
sociated with certain of said terrninals, non-in-
terference and succession mechanism responsive
to deenergization of said electroresponsive means
during an intended signaling closure, emergency
switching means for causing the shunting of the
electroresponsive means during an intended sig-
naling closure while connectively grouping all of
said terminals for emergency control by said sig-
nal formulating mechanism during such a mal-
condition, and control means operable incidental
to continuing deenergization of said electrore-
sponsive means for effecting operation of said
switching means and for rendering said non-
interference and succession mechanism ineffec-
tive.

37. Signaling apparatus of the successive non-
interference type comprising a signaling train,
contacts operable responsive to running of said
train for controlling a plurality of current paths,
an electromagnet for energization by current in
one of such paths, non-interference and succes-
sive mechanism responsive to deenergization of
said electromagnet during closure of said con-
tacts, and means operable incidental to con-
tinuing deenergization of said electromagnet for
a predetermined time measured by the running
of said train for governing the control of another
of said paths by said contacts, for shunting said
electromagnet and for rendering said mechanism
ineffective.

38. A signal formulating device having & train
operable for a predetermined signal formuiation
cycle, contacts operable by said train for for-
mulating a code signal, an eleciromagnet, and
non-interference mechanism rendered effective
responsive to deenergization of said magnet for
causing suspension of efiectiveness of response of
said contacis to said train, in combination with
means for rendering said mechanism ineffective
throughout a signal formulating cycle of the op-
eration of said train, notwithstanding continu-
ous deenergization of the magnet throughout
such cycle and only after deenergization of said
magnet continued for a time measured by the
running of said train and longer than the longest
interval between circuit closures of any signal.

39. A signal formulating device having a train
operable for a predetermined signal formulation

‘eycle, contacts cperable by said train for for-

mulating a code signal, and non-interference
mechanism including an electromagnet for gov-
erning the effectiveness of such contact opera-
bility, in combination with means for rendering
the effectiveness of the operation of said con-
tacts independent of said mechanism throughout
a signal formulating cycle of the operation of
said train, notwithstanding continuous deener-
gization of the magnet throughout such cycle and
only after deenergization of said magnet has
continued for a time measured by the running
of said train and longer than the longest inter-
val between circuit closures of any signal.

40. A signal formulating device having a train
operable for a predetermined sighal formulation
cycle, contacts operable by said train for formu-
lating a code signal, an electromagnet and its
armature, and nhon-interference mechanism re-
sponsive to retracted positioning of said arma~
ture for causing suspension of effectiveness of
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response of said contacts to said train, in com-~
bination with means rendered effective by said
train, responsive to deenergization of said mag-
net continued throughout a time measured by the
running of said train and longer than the long-
est interval between the circuit closures of any
signal, for causing attracted positioning of said
armature throughout an ensuing signal formu-
lating cycle of the operation of said train not-
withstanding further continued deenergization of
said magnet.

41, A signal formulating device having a sig-
naling train, contacis operable by said train for
formulating a code signal, non-interference
mechanism including an electromagnet and its
armature, contrclling mechanism whereby oper-
ation of said train may be initiated and will be
thereafter terminated only at the conclusion of
a predetermined operating cycle throughout
which said armature remains in attracted po-
sition, in combination with means rendered ei-
fective by said train responsive to retracted po-
sitioning of said armature continued throughout
a time measured by the running of said train
and lenger than the longest interval between the
circiit closures of any signal, for maintaining
said armature in attracted position throughout
operation for the aforesaid predetermined cycle.

42. A signal formulating device having a train
operable for signal formulation, contacts oper-
able by said train for formulating code signals,
an electromagnet, and non-interference mecha-
nism rendered effective during non-portative
conditioning of said magnet for preventing sig-
nal formulation during running of said train, in
combination with means for rendering said
mechanism ineffective during running of said
train for signal formulation, notwithstanding
continuous non-portative condifioning of the
magnet during such signal formulation and only
after non-portative conditioning of said magnet
for a time measured by the running of said train
and longer than the longest interval between cir-
cuit closures of any signal.

43. A signal formulating device having a train
operable for a predetermined signal formulation
cycle, contacts operable by said train for formu-
lating a code signal, an electromagnet, and a
normally effective current path serially includ-
ing said contacts and said magnet, in combina-
tion with switching means for establishing a cur-
rent path inclusive of said contacts and exclu-
sive of said electromagnet for diverting energy
from a portion of said normally effective path
into a normally ineffective current path, and
means for rendering said switching means effec-
tive throughout a signal formulating cycle of
the operation of said frain only after said mag-
net has remained deenergized for a time meas-
ured by the running of said train and longer
than the longest interval between circuit closures
of any signal.

44. A signal formulating device having a sig-
naling train, signal formulating contacts oper-
able responsive to the running of said train, an
electromagnet, non-interference mechanism ren-
dered effective only during substantial deener-
gization of said magnet for preventing signal
formulation by said contacts during running of
said train, and means responsive to continua-
tion of such deenergization for a time measured
by the running of said train and longer than
the longest interval between circuit closures of
any signal for causing signal formulation oper-
ation of said contacts responsive to further run-
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ning of said train and irrespective of further
continued deehergization of the magnet.

45. A signal formulating device having a irain
operable for a predetermined signal formulation
cycle, contacts operable by said train for formu-
lating a code signal, an electromagnet, and non-
interference mechanism responsive to deenergi-
zation of the magnet for preventing signal form-
ulation by said contacts during running of the
train, conditioning means having a normal and
an abnormal pogition, means cperated responsive
to deenergization of the magnet continued for a
time measured by the running of the train and
longer than the longest interval between circuit
closures. of any sighal for efiecting abnormal po-
sitioning ©f said conditioning means, and means
operated by abnormal positioning of the con-
ditioning means for rendering the non-inter-
ference mechanism ineffective notwithstanding
deenergization of said magnet throughout an sn-
suing signal formulation cycle of said train.

46. A signal formulating device having a frain
operable for a predetermined signal formulation
cycle, contacts operabie by said train for formu-
lating a code signal, an electromagnet, and ncn-
interference mechanism responsive tc deener-
gization of the magnet for preventing signal
formulation by said contacts during running of
the train, conditioning means having a normal
and an abnormal position, means. operated re-
sponsive to deenergization of the magnet con-
tinued for a time measured by the ruunning of
the train and longer than the longest interval
between circuit closures of any signal for effect-
ing abnormal positioning of said conditioning
means, and means operated by abnormal posi-
tioning of the conditioning means for causing
signal formulation operation of said contacts re-
sponsive to further running of said train and
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irrespective of further continued deenergization
of the magnet.

47, A signal formulating device having a train
operable for a predetermined signal formulation
cycle, contacts operable by said train for formu-
lating a code signal, an electromagnet, and non-
interference  mechanism rendered effective - re-
sponsive to deenergization of said magnet for
causing suspension of effectiveness of response of
said contacts to said train, in combination with
means for rendering said mechanism ineffective
throughout & signal formulating cyele of the op-
ervation of said train, and for establishing an
emergency connection with certain of said con-
tacis, nothwithstanding continuous deenergiza-
ticn of the magnet throughout such cycle and
only after deenergization of said magnet con-
tinved for a time measured by the running of
said train and longer than the longest interval
etween circuit closures of any signal.

48. A signal formulating device having a sig-
naling irain, signal formulating contacts oper-
able respeounsive to the running of said train, an
electremagnet, non-interference mechanism ren-
dered effective only during substantial deener-
gization of said magnet for preventing signal
formulation by said contacts during running of
said train; and means responsive to continuation
of such deenergization for a time measured by
the running of said train and longer than the
longest interval between circuit closures of any
signal for causing signal formulation operation
of sald contacts responsive to further running of
gaid train and for establishing an emergency con-
nection with certain of said contacts, irrespec-
tive of further continued deenergization of the
magnet.

C. E. BEACH.




