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Reissued July 20, 1937 

UNITED STATES 

Re. 20,449 

PATENT OFFICE 
20,449 

SIGNAL APPARATUS 

Clarence E. Beach, Broakline, Mass., assignor to 
The Gamewel Company, Newton Upper Falls, 
Mass., a corporatien of Massachusetts 

Original No. 1,999,859, dated April 30, 1935, Se 
riai No. 573,150, November 5, 1931. Applica 
tion for reissue April 22, 1937, Serial No. 38,480 

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 
nal transmitters connected to a central signal 
receiving Station, for example, to apparatus such 
as a circuit including a plurality of fire alarin 
boxes or similar signal transmitters connected 
to a central signal receiving station. The in 
vention particularly affords improvements in 
'successive non-interfering' signal transihitters 
as commonly employed for Such purposes. 
Appalatus of the class to which this inven 

tion relates is depended upon to avoid serious 
property loss and even in many cases loss of life 
itself; accordingly, it is a prinary object of the 
present invention to afford an especially depend 
abie signaling apparatus and particularly to pro 
vide a device of this character which is operable 
under a wider Variety of adverse conditions than 
as been the case with any device of the gen 

erai chai'acter Which has been heretofore pro 
vided. Particularly the present invention pro 
vides a signaling device adapted to transmit sig 

5 mals over an emergency line or common return, 5 
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such as a ground, if the regular circuit becomes 
faulty, while avoiding the closing of such an 
emergency circuit when the normal operating 
circuit iremains properly conditioned. This in 
vention 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 
present invention affords an improved type of 
signaling device of the “perfect non-interfering' 
type, as Well as a device having an improved 
einergency switch or giround Wire return arrange 
ment, and this invention particularly provides 
for the convenient association of both of these. 
adyantageous arrangements in a Single signaling 
agparatus, thereby affording a wide range of util 
ity and dependability, even under serious ad 
Verse conditions. 
This invention may be utilized in connection 

with systems for fire alarm or signaling. Service 
in which the circuits comprise metallic loops se 
rially routed through a considerable number of 
code signal transmitting call or alarm boxes, and 
in which, at a central point or station, the loop 
ends are: connected through indicating or con 
trol devices to a suitable current source. Such 
current sources are generally referred to as “the 
central station battery' and may be normally 
free from ground connections so that the Sys 

(C. 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 one 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 Oct. 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 
circuits', 'breaks' or the like. The emergency 
operation 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 
asSociated 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 nanner as to differentiate 
etween a busy condition of the circuit and a 

malcondition thereof. Furthermoie, should the 
testing operation indicate a maicondition of the 
circuit, the mechanism is so arranged that it 
Wiil stop operation after, the elapse of a con 
paratively short interval, thus conserving the en 
ergy stored within the motor spring and pre 
venting needless exhaustion thereof, so that the 
notor may be ready to operate in response to a 
Subsequent “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 box 
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 
ly longer busy period, two repetitions of the sig 
nal are deleted; proceeding in like-manner, such 
effects may continue until a transmitter may 
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send its signal but once, without any repetition; 
and, finally, should the length of the busy period 
extend beyond a second predetermined time limit, 
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. So 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 transmitter 
taking possession of the line and sending an in 
Complete or mutilated code signal, thus giving 
a false O' Wrong alarm indication. 
More particularly objects of the invention are: 

To render the non-interference and succession 
mechanisin ineffective in the event of failure of 
this mechanism to be influenced, by adequate 
energization of the electromagnet, for a time 
longer than the longest interval between magnet 
energizations which should occur incident to the 
formulation of any signal, to the end that the 
mechanism may act without the non-interference 
aid 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 associated mechanism 
may be subjected; to short-circuit the winding of 
an electroragnet included in an intended sig 
naling path in the event of the failure of Such 
imagnet 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 deenergized, 
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 
foinulation 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 
mains unimpaired; to effect conservation of the 
main Spring or other driving power for the trans 
nitter mechanism by provision of means where 
by, if the mechanism is started at a time when 

20,449 
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 on a busy circuit until a number of 
attempts to transmit the signal have been made 
which is the maximum number consistent With 
the ultinate main-spring capacity, and thus to 
reduce to a practical minimum the likelihood of 
the mechanism being brought 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 shown in Fig. 1, parts being broken 
a Way and renoved to show clearly the arrange 
ment of the electrical conducting elements and 
related parts; 

Fig. 3 is a side elevational view of a portion 
of the assembly shown in Fig. 1, cartain parts 
being removed; 

Fig. 4 is a front elevational view of certain gor 
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 
renoved and the position of the remairing partS 
being that which they occupy during a Siglial 
transnitting 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 Sarae, show 
ing the relationship of the wheel to a portion of 
the sender arm: 

Figs. 10 and 11 are elevational views of certain 
parts of the apparatus, showing the position of 
the same when the signal train is stopped and 
when it is operating, respectively; 

Figs. 12 and 3 are views similar to Figs. 10 
and 11 respectively, but more particularly illus 
trating the arrangement of the Sender arm con 
trol mechanism; 

Fig. 14 is an elevational view of certain parts 
of the apparatus with parts broken away and 
removed to show particularly the arrangement 
of a portion of the Sender arm control mecha 
his and a portion of the stop train: 
Figs. 15 and 16 are front elevational views of 

the signal wheel, 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 nechanism 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 comprehension 

of this invention and illustrating a nanner of 
applying the Several improvements thereof 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 one utiliz 
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20,449 
ing portions of mechanism such as that of the 
successive non-interference signal box disclosed 
in United States letters Patent to 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 
instainces in which such elements particularly re 
late to parts of the mechanism in Ore particularly 
i’epresentative of this invention. 

Notwithstanding the disclosure of the applica 
tion of this invention to rechanism. 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 hereiin shown and described in detail; and 
that various aspects and features of this inven 
tion may be utilized separately or in groups con 
sisting of less than all thereof. 

Motor and signal irgin, 

ine notor means and a portion of the signal 
train may be siiniia: to that disclosed in the 
above-identified prior Cole patent, as shown in 
Fig. , the outer end of main spiring is fixed to 
a, Stud 2 anchored to the outer frame plate 3 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 38, these piates being held in spaced rela 
tion by struts . The winding handle 8 may be 
turned counterclockwise, as viewed in Fig. 1, to 
wind the spring f to condition it for inparting a 
clockwise movement to shaft, $ when the spring 
is released. A gear cooperates with a rotating 
pinion 3 and carries a stop pin 2 for engage 
ment With an arm 4 moving with said pinion to 
prevent over Winding in the manner described in 
the above-identified patent. 

A. ratchet. Wheel 5 Secured to shaft 4 engages 
a, Spling-pressed awl is that is pivotally mounted 
on a sui gear 7 free to rotate on shaft 3 (Fig. 6). 
The gear wheel meshes With a relatively Small 
pinion is on the shaft , which carries the sig 
nal wheel i3 (Figs. and 3). A gear wheel 9 
Secured to shaft meshes with a, pinion 2 fixed 
to shaft 22 and to the escapement, wheel 23. The 
latter engages a speed limiting palet, 24 (Fig. 6) 
mounted on a pivot 26, arms 2 and 23 extending 
from this gallet, and bearing respective adjust 
able weights 3 and 32 to affect the speed of the 
signal train and thus control the speed of the 
signal wheel 8. 

Adag control 

A lever 33 is disposed in front of the frame plate 
3 ad connected to a pivot shaft 3i, the latter 
carrying a projection 38 which has a can-like 
engagement With a rocking or master plate 3 to 
Swing the latter clockwise (Figs. 1 and 5). Plate 
37 is mounted on a pivot 38 (Fig. 20) that is re 
tatably innolunted between the front and rear plates 
3 and 3a, while an arm 82 moves with said shaft 
33 and has a hocked projection engaging the end 
of retractile spring 52, the opposite end of which 
is connected to a pin projecting from plate 3a. 
Plate 3 is disposed directly behind plate 3 and 
has an extension affording a tracer arm 39 (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 4 has a pivotal con 
nection 33 with the plate 37 and is Simultane 
ously shiftable from engagement With the stop 
pin 44 projecting from gear wheel 9 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 is a 
is brought into the path of the pin 44 upon the 
wheel 9 to arrest and retain the mechanism in 
its inoperative position. When the notch & 2 has 
noved out of registration. With the arm 39, the 
tension Spring 52 presses the end of said arish 
against the flanged periphery of the measuring 
disk 4 f, thus retaining the master plate in its 
Operative or clockwise position and affording 
brake means for the disk to prevent overrunning 
thereof. - 

The stop dog A8 is substantially in the form of a 
bell Crank. and has an arrin 4a with a bifurcated 
end loosely engaging the escapement. Wheel shaft 
22. The dog also has a slotted bearing portion 
4C engaging the pivot stud 43 that projects from 
plate 3, and cooperating with a coil spring 53 
which is looped about a boss concentric with the 
pin 43. This arrangement affords a clearance 
between Wails of the slot at the end of arm 43a 
and the shaft 22 and permits the end of dog 33 
to Snap away from the pin & With a positive and 
rapid movement; thus preventing reengagement 
of the end of stop dog As with pin 44 and assur 
ing positive release of the train irrespective of 
how quickly the pull handle is released after 
pulling. 
The use of the stop pin 44 upon the gear 9 is 

particlulariy advantageous, since the strain from 
the spring received by the pin, the dog 42 and 
the related parts is comparatively low due to the 
gear ratio between gears 7 and 6 and the shafts 
4 and , respectively. Furthermore, stressing of 
the arm 39 in response to the normal compires 
Sioia or stress of spring ... is avoided; accordingly 
the plate 32 may readily be noved to its clock 
Wise or operative position, while the pivotal ar 
rangement of the stop dog permits it readily to be 
Snapped out of position, this movement being 
aided by the tendency of gear 9 and pin 34 to 
rotate under the influence of the main spring. 

Signal Uheet assenably 
The signal wheel 8 nay be detachably secured 

by a set screw 29 to the outer end of shaft, i, 
thus to permit ready interchangeability (Fig. 5), 
and is provided with a plurality of teeth 39 in ac 
Cordance With the distinctive code signal that is 
to be sent from the individual box. The sender 
arm or automatic key 9? is pivotally mounted 
upon the front plate 3, as indicated by numeral 
92, and is provided with a lug or fluke 93 (Figs. 
i5 and 6) which is engageable with the pro 
tuberances 38 on the Signal wheel. An insulat 
iing block or abutment 94 secured to an 9 en 
gages the twin contact springs 6 and 68 (Fig. 2), 
thereby to set up pulsations in electrical current, 
as will presently be described, while these springs 
yieldably urge aim 9 toward wheel 8. 
A member 9 depends from the lower end of 

the sender arril 9 and normally abuts a stud 9 
(Fig. 1) projecting from master plate 3, so that 
the atter in its normal position holds the lever 

and fluke 93 out of engagement with the signal 
wheel 8 while holding the abutment 94 against 
the stressed springs. 6 and 63 of the pulsating 
contact assembly PC. A shield 93 is secured to 
the rear face of the signal wheei 3 (Figs. 1, 8 
and 9). This shield is formed of resilient sheet 
retal, which is folded back upon itself. So that 
one leg or planar portion thereof engages the 
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rear face of wheel 8, while the opposite leg 
yieldably presses against the first leg, as well 
as providing a skirt; GD extending beyond a pe 
ripheral portion of the wheel 8. The end of this 
skirt has an advanced, inclined corner portion 
Ci. When the master plate 3 initially moves 

out of its normal position to release the arm 9, 
the edge of skirt is engages the fluke 93 and 
hoids the latter spaced from the periphery of 
the signal Wheel 8, while the contacts of as 
sembly PC remain in engagement under the ac 
tion of their supporting springs. As shown, the 
wheel 8 is provided With a continuously curved, 
Void or interdental Space adjoining the skirt. 
After the wheel 8 is rotated so that the skirt 
it) no longer is disposed adjoining the fluke 93, 
aim 93 imay, under certain conditions, Swing to 
ward the wheel, so that, during subsequent revo 
lutions, the lip or inclined corner e of the 
skirt, inay engage the filke With a cann-like a c 
tion, the shield thus being stressed and engag 
ing the iner face rather than the edge of the 
fiuke (Fig. 8), thus perinitting said skirt to 
be rotated past, Said fluke Without thereby either 
lifting or supporting Said ai'in 3. 

Electricci connections 
Referring first to the typical wiring diagram 

of Fig. 2, it is to be understood that a plurality 
of boxes or instruinents 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 
graminaticaliy. The boxes as thus connected, are 
jointed by inain leads B and H. to the respec 
tive sides of a central battery CB, the lead B 
operating a signal-responsive or recording de 
vice A at one side of the battery and the lead it 
similarly operating a device J. The emergency 
working switch EW, as shown in Figs, 21 and 23, 
has a contact, K connecting the line Section H 
with the left end or ninus terninai of the bat 
tery; but is a djustable (Fig. 23) So that the 
ground consection or coinnon return CR may be 
connected to this terminal of the battery by the 
cengagement of eleinents and K, while the coin 
ductors H and B are then connected through ele 
ment M. With the opposite battery teinninal. The 
devices A and J may be capable of transferring 
signals received fron the outlying boxes in any 
well-known or desired in anner, as by visual, audi 
ble, recorded ol' any suitable combination of such 
forms of signal manifestation. 

Fig. 2 illustrates more particularly the connec 
tion of the external ieads to the individual Sig 
ilai transmitting apparatus and also the arrange 
ent of electrically conductive components of 

the apparatus. The terminal 55 may be con 
nected to an exterior line Section, Such as the Sec 
tion B, whiie a similar terminal 5 is connected 
to the opposite line section, as the section H. A 
third lie Section or connon return, Such as a 
ground conductoir, may be connected to the third 
terminal 58. 
Terrainas 53 and 5 include rectangular plate 

portions arranged to clamp respective double sets 
of contact Springs 6 and 62; 63 and 64 against 
a bloci. 85 of insulating material, Which is se 
ured to the fiont plate 3 of the assembly. Block 

S6 has a substantially right-angular form (Figs. 
15 and 16), the contacts or terminals 56 and 57 
being secured to the outer 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 3 and 68 are 
secured by terminal post bars 7 and 72 against 
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the lower surface of this horizontal leg of the in 
Sulating angle 66. The springs and 68 are 
arranged so that their depending legs, which foll 
loW arm 9 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 6 and 68 are turned up to provide con 
tacts 3 and 76 of the emergency switch assem 
ly, indicated generically by reference characters 

ES. A. Spring member 7 is clamped to the block 
66 by the terminal member 58 to serve as a third 
contact element of the switch ES, Figs. 1 and 2. 
Secured to the master piate 3, a block of in 

Sulating material 79 carries a return bent resil 
ient member 8, the free end of which is bifur 
cated to form two contact springs 82 and 83, nor 
inally to engage the respective contact members 
6 and 63. The member 8 forms a shunting con 
ductor, and Since it is movable with the master 
plate 37, it normally engages the contactors S 
and 63, thus joining the line terminals 56 and 
57 and Shunting out the circuits of the transmit 
ter unit. In a converse manner, when the master 
plate 3 is rocked clockwise, the member 8i will 
be retracted from the line springs 6 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 ON. 
On removal of the box shunt as just described, 

a path may be traced fron line terminal 56 over 
the normally engaged contact springs 62 and : 
6i, terminal post bar i, conductor 84 to the two 
Serially connected magnet coils 86, of a master 
nia get Miwi, thence over a conductor 87, termi 
inal bar 2, and the other set of normally engaged 
ContaCtS provided by springs 68 and 34, to the 
Other line terminal 5. Thus, the first two line 
circuit Sections may be joined, at certain times, 
through the inagnet MMI 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 a stand 
alrd or normal manner. The non-interference 
magnet MM Serves diveirs 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 control assembly 
The armature 88 normally is drawn away from 

the magnet MM by a spring 2 and has integral 
levers 62 and 93 rocking about a pivot element 
84 (Figs. 5 and 11), one of the struts 3 acting 

as a stop to limit the movement of the armature 
under the tension of spring 2 (Fig. 1). The 
lever G2 is movable into and out of the path of 
a guard pin 06 which extends rearwardly from 
the upper end of Sender arm 9 and which has 
a flat Surface adjoining the end of arm 2. The 
lower end of lever 93 provides an outturned 
edge for movable into the path of a swinging 
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65 pawl 08 pivoted at 9 (Fig. 13) on the left- . 
hand end, as seen in Figs. 5, 11 and 12, of a latch 
member 9. When the current flowing to mag 
net MM is uninterrupted as the signal train 
Starts operation, the ledge 07 is disposed below 
pawl 68 and the pawl may rest thereon, so that 
the right-hand end of the latch member is held 
beneath the path of guard pin 06, despite the 
tension of Spring 28 connecting this end of the 
latch with the plate 3 (Figs. 5 and 12). Thus, 
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20,449 
when the armature is juxtaposed to magnet MM, 
the lever e2 is disposed above the path of the 
guard gin iOS, while the end of latch 0.9 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 67 and 68 for an interval Sufi 
ciently long after the sender arm 9 has started 
its movement toward the left in beginning an 
impulse formulation, to permit the guard pin 
06 upon arm 9i to pass beneatin the right-hand 

end of lever iO2 before separation of the contacts 
occurs. Accordingly, when these contacts Sepa 
rate and effect deemergization of magnet MM, the 
lower surface of lever 82 rides upon the upper 
surface of pin 96 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 M.M. takes place so that the armature 88 is 
electrically retained in its portative position. 

5 while the armature 88 is thus continually held 
in its attracted position, the free end of the lever 
O2 is withdrawn from the path of guard pin B, 

and if the latch O9 has previously been With 
drawn from the path of Said pin O6, it will be 
held out of such path by the engagement of the 
lower end of the pawl 08 with the ledge 
carried by the arm iO3. The Sender arrin will 
therefore be free to operate in response to rotation 
of the signal wheel 8 so long as the positions 
of the parts just referred to remain unchanged. 
Normally the actuating cam 3 is at rest be 

neath the projection 27 of lever 99 to prop the 
latter against the tension of rotator spring 28 
(Fig. 12). Slight advance only of the signaling 
train from normal is sufficient to move Can 3 
beyond fluke 2i, so that unless otherwise stayed 
(as by engagement of pawl 108 With ledge 
when armature 88 is in its portative position), 
the member 29 may swing to its blocking posi 
tion, where its right end is in the path of guard 
pin 36 and where it encounters the stop pin 34 
fixed to the frame plate 3 (Fig. 13). In this posi 
tion the left-hand end of member 09 Supports 
the depending end of pawl 08 in the path of 
the intersecting extension 07 of lever 03, and 
also in the path of the angle 24 at the end of 
restoring lever 22. A pawl 4 pivoted at 6 
on plate 3 is engageable by the can 3 an in 
stant after it starts rotation, SO that when the 
latch lever 109 is in its blocking position the pawl 
is lifted and its projection T is seated or latched 
on a ledge 8 (Fig. 14) of the latch pawl 33, 
as shown in Fig. 13. The retractile spring 5 
continually tends to swing pawl 4 counterclock 
wise on pivot 6, so that it tends to project into 
the path of the actuating cam 3, while the 
tension spring 26 connects an ear on member 
(8 with the pivot, pin f2 that supports latch, 
9, thus yieldabiy SWinging the upper portion 

of member 88 toward the projection and 
toward or against a sleeve. On armature pivot 
i84, which acts as a stop. 

In order to permit the latching just described, 
the dual purpose stud 9 of the master plate 3T 
projects between the extremes of the bifurcated 
end of the latch restoring lever i22 (FigS. 5 a.Yid 
13) pivoted to the frame plate 3 at 23 and 
serves, in the off-normal position of the plate 37, 
to rock the ever 22, swinging its upper or free 
end to the left, so that an angle 24 thereon may 

5 
be withdrawn from its normal abutment against 
the lower end of the pawl member 68 (Figs. 1. 
5, 12 and 13). This permits the spring 26 to 
swing the upper end of the member 8 to the 
right for latching the lifted switch pawi 4, as 
just described. 
When the armature 88 is rocked on the pivot 
24 due to monentary energization of magnet 
MM, the projection 9 of the ever 3 moves 
to the right against the depending end of the 
latch 3 to effect counterclockwise movement of 
the iaiter member, thereby withdrawing the 
iatic-ledge 8 fron the keeper of the Switch 
actuating pawl 4. This action completes the 
cycle of lousy test, operations for the first round 
Of the signaling witheel 8, and in these operation.S. 
the ground switch actuator f is lifted and 
latched in an interinediate position and subse 
quently ireleased 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 if 4 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 
Iround of the signal train, and if the current 
foWing through terminals 56 and 5 is inter 
rupted due to the operation of another transmit 
ter, the locking lever or guard 9 remains in the 
path of the guard pin 06 to keep the sender 
airn 9 ineffective during the remainder of this 
first round. 
The busy test operation just described will be 

repeated at the beginning of each round of the 
Signal wheel 8, 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 3, in passing under the tracer 27 of the 
sender lock 99, rocks the latter clockwise mo 
mentarily to remove the right-hand end of this 
member from the path of the guard pin 36, 
in presenting the sender arm 9 for possible con 
trol acceptance by the signal Wheel 8. The 
completion of the round or cycle of the signal 
wheel occurs at a time when the shield 98 slip 
ports (as will be hereinafter more fully ex 
plained), on its edge, the tracer 93 of the arm 9 
to prevent movement of said arm toward wheel 
f8, and since the first round was ineffective to 
“send' on account of the busy condition assumed 
to having been encountered, the lever 9 con 
tinues to prop the sender arm 9 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, 00 supports arm 9 while lever 9 is 
being withdrawn from the path of the guard pin 
196. Therefore, under the continuing operation 
of the signaling train and at the beginning of 
the second round of the signal wheel 8, 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 foO has a slightly eccentric 

contour at ), so that the advance portion there 
of may engage the fluke 93 with a can-like ac 
tion, moving the pin 06 slightly to the right out 
of engagement with latch 09, so that the latter 
may freely move under the action of can 
to its non-blocking position. The pin 06 and 
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6 
arm 9 may occupy any one of five positions: 
first, the normal position wherein pin 97 en 
gages tailpiece SS and the fluke 93 is slightly 
spaced from shield 98 (Fig. 1); second, the pos1 
tion. Wherein the fluke 93 rides On the edge of 
the shield (Fig. 15); third, the position wherein 
the pin 06 engages the end of arm 89 (Fig. i3); 
fourth, the position wherein the fiuke engages 
the top of a tooth of wheel 8; and, fifth, the 
position wherein the filuke engages an intel'dental 
Surface of wheel 8. In the first four positions 
the contacts of assembly PC may remain ciosed; 
in the last position the contacts are Separated. 

Ground SUitch control 

When the armature arm 02 and the latch 29 
are disposed in the path of pin 86 due to the 
arnature being in its raised position, the can 

3 may engage the projection f27 and thus rock 
the member G9 clockwise. The upper surface of 
the projection i? of switch actuator i, if it 
has remained in its lifted and latched position on 
the ledge if 8 of member 8, will then be elevated 
to its actuating position against the iOWeir edge 
of a projection 36 on a switch latch lever 3, 
pivotally mounted on frame plates 3 and 3, as 
indicated by numerai 38 (Fig. 1). The eleva 
tion of the left-hand end of member 09 thera 
thrusts the extension against projection 33 
to rock lever 3 counterclockwise. Thus, the 
switch actuator 4 is lifted in two steps, the first 
resulting in the latching on ledge 8 (from 
which it is dislodged if magnet AM is rionen 
tarily energized to Swing part against pawl 
08), the second step occurring after substan 

tially one revolution of cam if 3 following the 
first step and involving the engagement of the 
cam 3 with the fluke of latch 99 while the 
member 14 is supported by ledge 3. Accord 
ingly, the movement of actuator to rock ever 
37 will only occur if the magnet MM has re 
mained deemergized during substantially one rev 
olution of the shaft T. The upper end of lever 
137 is curved to provide a keeper for retaining 
cylindrical contactor or switch member 8 in its 
ineffective position, as shown in Fig. 12. The 
counterclockwise movement of lever 37 accord 
ingly releases contactor 8 and a projection 39 
on the lever engages a protuberance 40 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 4, a tensile spring 42 tending to move 
this lever clockwise about the pivot 43 carried on 
master plate 37 (Fig. 5) to thrust contactor 78 
into engagement with contact springs 73, T4 and 
TT, thereby providing an electrical shunt for the 
magnet and joining the Springs 6 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 4 is carried into engage 
ment with shaft 38, to thereby maintain contactor 
78 away from contacts 73, 4 and 77, and in posi 
tion to freely permit lever 37 to move into latch 
ing position in the path thereof, so long as plate 
37 is in normal position. The free end of lever 
37 has an inclined end engaging the contactor 
8, Such end being so formed that during move 
ment of the arm 4 responsive to spring 42, 
as the contactor 78 passes along said inclined sur 
face it will cause the arm 37 to Swing somewhat 
in a counterclockwise direction and thereby act 
through the extension 39 moving With said lever 
37 and the flexible strip 40 associated with the 
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arnature 88, to firmly hold said armature and its 
a SSOciated assembly in portative position and, at 
the same time, to Stabilize contactor 8 in en 
gagement with the contact, springs 3, 4 and 77. 
While the armature assembly is thus maintained 
in its portative position, the ledge 97 carried 
by the lever 63 is disposed in the path of the 
lower end of the pawl fo8 and thereby prevents 
the descent of the latch lever 09 at times when 
the support of the cam 3 is withdrawn from 
the projection 2 of said latch lever; with the 
result that neither the free end of said latch 
lever (9 inor that, of the arm 2 will be disposed 
in the path of the pin (6, and the arm 9 
will be free to move in response to the rotation 
of the signal. Wheel. 

Stop train aid relatited control mechanism. 
A pawl cam is fixed to signal gear shaft 7 

has a notch. 5 engageable with a pawl 48 that is 
pivotally mounted on a rotatable member 4 in 
loose assembly with the shaft 7 (Figs. 5 and 14). 
A Spring 50 engages the pawl 48 and thus tends 
to retain the opposite end of the latter in en 
gagement with the recess 45, to hoid the clutch in 
its closed or operative position, so that the mem 
bers 46 and 4 nay be caused to rotate as a unit 
With the signal wheel shaft 7 and the members 
fixed thereto. Member 47 carries a gear 47 a. 
which meshes with a wheel 5 affixed to the meas 
uiring disk it upon the main shaft, A (Fig. 3). 
When the clutch 46-48 is closed, the signal and 
Stop trains operate together to bring the rounds 
disk 4 to its normal position so that spring 52 
(FigS. 5 and 10) will rock plate 37, and cause arm 
39 to reengage the notch 32, 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 4 
normally makes one revolution during four revo 
lutions of the signal wheel 8. Under certain 
Conditions, however, the clutch 46-48 is open so 
that the signal train continues in notion while 
the movement of the stop train is interrupted. 
Accordingly the signal wheel may continue ro 
tating and tests of the circuit conditions may be 
made through the armature and latch mecha 
nism, while the rounds or measuring disk 41 re 
mains stationary at one point of its path. 
A skipping dog 29 (Figs. 4 and 14) loosely 

Swung on the pivot shaft O4 is continuously 
stressed clockwise by a rotor spring 3 extending 
from the dog about a boss concentric with shaft 
04 and having its remote end connected to a 

pin upon the armature lever f02. An arm f 32 
projects forwardly from dog 29 to engage a 
sloping extension or fluke 33 on the upper edge 
of the left-hand end of latch lever 09, so that 
the lower extremity of dog 29 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 29 is then disposed in the path 
of the pawl 48 So that it may engage the pawl 
after the shaft T has made substantially one 
revolution, thus to disconnect the clutch elements 
48 and 48 and cause cessation of movement of 
the members 4, 478 upon the shaft T, and of 
the measuring disk 4 and its gear 5 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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vents continued rotation of the signal wheel 
without effect upon the rounds disk, So that, if 
line conditions prevent transmittal of the signal 
after a pirality of rounds of the signal Wheel, 
the mechanism may be automatically stopped to 
prevent entire exhaustion of the potential energy 
nornally stored in the main Spring. For this 
purpose, the stepping and stop pin 44 upon gear 
9 may engage ratchet teeth on a counting wheel 
A52 that is loosely nounted on rhain shaft 4, ad 
vancing this wheel one step (Fig. 17) under the 
control of a click element 53 and against the 
tension of a Spring 5A which is adapted to be 
wound on a grooved hub 55 on the counting 
wheel. Spring 54 is secured to the element 53 
and to a stepping pawl 5 pivoted to atchet 
wheel 52 at 58, this spring Serving the triple 
purpose of diawing the ratchet wheel to its nor 
mal position, yieldingly retaining the pawl 5. 
against a stop pin 59 on the side of the ratchet 
wheel and stressing the hoiding pawl or click 
eleinent, 53 clockwise against counting ratchet 
52. Element 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 teeth of the counting wheel 52. The 
element 53 is pivotally mounted on a pin i55 
projecting forwardly from plate 3a, this pin also 
engaging the end of the retractile spring 52 for 
plate 37. 
An aperture 6 in the body of the pawl 53 re 

ceives the angled extremity 53 of the arm 62, 
which is secured to pivot shaft, 38 of naster pate 
3. Normally, when the latter piate is rocked 
counterclockwise, the angle - 63 is disposed ad 
joining the apex of the opening 5, thereby hold 
ing the free end of paw 53 out of the path of 
a long tooth 64, on the counting wheel 52, while 
the intermediate ledge or shoulder 55 of the 
pawl is positioned to engage this tooth SA, in re 
taining the counting ratchet 52 in its normal or 
zero position (Fig. 19). Conversely, when the 
mechanism is off normal, the plate 3 standing 
clockwise, the angle 33 of the arm 62 is posi 
tioned toward the larger end of the opening 6 
in the holding pawl 53, thereby substantially 
freeing this pawl for additional novernent to the 
left so that it may freely engage the teeth of the 
counting ratchet wheel 52, under tension of the 
universal retractile spiring 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 
been assumed and illustrated in the drawings. 
From the normal position in which the allot 

ting means as Well as the other mechanism is 
shown in Fig. 9, the first round of the signaling 
train may cause the pin 44, in passing counter 
clockwise, to engage the twelfth tooth, as may 
be nuinhered clockwise from and including the 
long tooth 64 of the counting ratchet 52, thus 
advancing the latter clockwise one step, so that 
it will then be retained by engagement of the 
end of the pawl 53 with the long tooth Ss. Dur 
ing the Second round of the mechanism, the pin 
44 engages the next lower or eleventh tooth of 
the counting ratchet 52 in advancing it a second 
step, whereupon it is retained by engagement, of 
its last tooth 89 with the East ledge 67 of the 
holding pawl 53, while on the third step of the 
ratchet wheel 52 during the third round of the 
Signal train, and also during the following Suc 
cessive advancing steps thereof, both of the 
shoulders 66 and 6 of the holding pawl in 

7 
cidentally may dually engage teeth in retaining 
the counting wheel as advanced (Fig. i8). 
The presence of the interdental or gap-space 

interimediate the extended tooth 54 and the last 
tooth 59 on the counting wheel 52 is the prin 
cigal reason for providing the interinediate 
Shaulder 68 Winigin serves to hold the counting 
Wheel in its noriinai oir zero ecsition and also to 
C3operate in holding it, O. Succeeding steps, as 
just described. 

firing the first eleyen rounds, for example, the 
courating wheel 52 is advanced the distaince of 
Oile tooth per step, but during the twelfth round 
the pin 4é engages the extended tooth & his 
enslites armple forward throw and also Sufficient, 
rotary sweep of the stepping pawl 57 during the 
tWelfth relind to pariil it it to seize one of the 
teeth in a tooth-field 2 on the periphery of the 
pinic;n disk 36, and thus rock this disk a limited 
distance counterclockwise as a preliminary step, 
reSeintly to be augmented during subsequent 

revolutions of the wheel 9 by other steps whereby 
the can pawl 48, carried by this disk & , may fi 
nally be withdrawn form beneath the angle 46 
at the end of the trip dog 23, thus permitting said 
pawl to move responsive to its spring 5 so that, 
it Will be engaged by the disk 6 (see Fig. 14) and 
thereby effect further rotation of the wheel 5 
for the purpose of advancing the disk 4 toward 
the position in which its notch 32 will be pre 
Sented in the path of the tracer 33. 
The interdental space between the long tooth 

A65 and the last tooth 59 on the counting wheel 
2 Orovides that during each round, subsequent, 

to the twelfth 'OUnd, the action effected by the 
in 44 Wiii be restricted to engagement with this 

long tooth only, and the positions arid propor 
tions are such that, while the wheel 52 may be 
affected, it will not be moved a full step. There 
fore, during the atter rounds, the wheel 52 di 
Vides its function as a counting means with the 
disk 6, and also becogies an intermediate link in 
a trail of mechanism for intermittently ccn 
necting the pin 44 to the stepping pawl 5. 
Thus, llynder such condition each time the pin 45 
SWeeps past the tooth 64 it causes the Wheel 52 
to 'rock', and thereby “rake' the attendant step 
ping gawl 5 forward in the tooth-field 3 of 
the disk 47, thereby to seize and drag the latter 
disk forward a certain distance, either in prep 
aration for or in conclusion of a series of actua 
tigns for clearing the trigger end of the pawi 48 
rom the trip dog 29. As the forward “rock' of 
the wheel 52 is less than a full step, the holding 
paWl 53 inay not “fall in but merely ride the 
point of the next ratchet tooth of this wheel, 
Sought to be presented thereto. Therefore, on 
the instant the pin 44 passes from the long tooth 
64 and thus releases the then unlatched wheel 
f52, the Spring 5& will cause “backlash' move 
nent until it is checked by the holding pawl 53 
Ineeting the tooth of the ratchet on which it was 
pireviously Seated. During such retraction of the 
Wheel 52, the stepping pawl 5 is moved back 
Ward in preparation for a new “hold' in the 
toothfield 2 of the disk 4. 

Under the conditions just assumed and de 
Scribed the pin 44 engages the long tooth 64 
of Wheel 52 and advances the counting wheel to 
its highest or final point against the action of 
retractile Spring 54. Thereupon during the 
tWeifth and succeeding rounds of the mechanism 
the stepping pawl 57 inay be effective in ad 
V8 incing tile disk 4 notch by notch. Thus the 
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ing the twelfth and thirteenth rounds, this 
thovenerit being sufficient to withdraw the pawl 
48 for the skipping dog 29 so that the clutch 
45-8 is reengaged, causing the member 47 and 
gaar a to rotate with the shaft and caus 
ing a quarter revolution of the rounds disk 4 f. 
Thereupon if the current conditions are such 
that the skipping dog 29 remains in the same 
position, the dog again engages the pawl 48, the 
clutch 33-33 is opened, and for two successive 
additional rounds the member 47 is stepped along 
by engagement of the stepping pawl 5 with the 
to othed portion thereof. At the end of the sec 
ord Succeeding round the skipping dog and pawl 
are again disengaged, the clutch 46-48 is again 
Closed, and the nineasuring disk makes another 
quarter turn. Tine same sequence of operations 
Inay i3a repeated at the end of two more rounds 
S0 that the measuring disk if completes its final 
quarter revolution, whereupon the arm 39 reen 
ters the notch 32, thus causing the dog 40 to 
be carried into the path of the pin 44 to thereby 
terminate the operation of the mechanistin. 
Whenever the mechanism is brought to rest 

Linder any of the various circurinstances herein de 
scribed through the stop dog being noved into 
the path of the pin 64, the accompanying clock 
Wise movement of the plate 37 in carrying the 
arm 3S into the notch 42, correspondingly swings 
the arm 3 so as to change the relationship ber 
tween the angled extremity 63 of said arm and 
the aperture 38 in the body of the paw 53, from 
that shown in Fig. 18 to that shown in Fig. 9, 
and thereby causes said pawl 53 to Swing away 
front the ratche, 53. Said ratchet Wii there 
upon be rotated counterclockwise, by its spring 
58, until it is restored to its normal position 

Where its long tooth 64 engages the intermedi 
ate tooth 68 of said pawl 53. 

It is evident that the signaling apparatus may 
transmit three rounds of the signal through the 
pulsating contact assembly PC, if the rounds 
lineasuring disk has been moved one-quarter of 
a revolution before transmittal of signals through 
this assembly is permitted. If the rounds wheel 
or disk has noved 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 noved three-quarters of a revolu 
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 recha 
hism may be conditioned so that the signal will 
not be sent at all, but the signal train Will stop 
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 

circuit is in normal condition and no other trans 
Initter associated with that circuit is in opera 
tion, the apparatus Will operate in the normal 
manner to cause innediate transmittal of the 
signal. Pulling of the handle 33 swings the 
master plate 3 in a clockwise direction, remov 
ing the stop arm 39 from the notch 42 in the 
rounds disk 4 and snapping the stop dog 49 out 
of the path of the stop and stepping pin 44 on 
gear S (Fig. 11). Movement of the plate 37 
also disengages the contacts of switch CN and 
removes the pin 97 from the tailpiece 98 of the 
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sending aim 93, as Well as SWinging the angle 24 
at the end of latch restoring lever 22 to the 
left, away frog in the depending end of paW 3. 
As Socn as the Stop dog ái is renoved froin title 
pin f3, and the arm 33 is retracted from notch 

, the signal train starts turning, due to the 
release of energy from Iain Spring . The shunt 
Connection provided by Kennbei 3 with its con 
tacts 82. and 83 is disgonnected by opening the 
SWitch ON So that current flows through the 
contacts of the pulsating contact assembly PC, 
the arms , 2, and the connections 84 and 8, 
whereby magnet AiM is energized. Arnature 88 
is thus immediately drawn to its portative posi 
tion, the fluke $3 of sendie' airn 8 having been 
moved into engage:nent with the skirt 35) by the 
Springs 65 and 68 as soon as its tailpiece Was re 
leased from engagement, with the in 3". The 
elergization Cf imagnet MM raises the at:h iE 2 
SO that the guard pin (28 nay pass under the 
end of this arrin. When the shaft is stats ro 
tating from its normal position, the cam 3 
Eino VeS out of Supporting engagement. With the 
fluke 2 carried by latch lever or guard 9, so 
that the lower end of pawl 808 may engage the 
ledge if of arnature lever (3, which has been 
noved by energization of magnet MM into the 
proper position to receive the lower end of the 
pawl. Thus the right-hand end of arm 9 is 
!g-cked in its depressed position. 

Accordingly the path of guard pin 6 is 
cleared, the latching lever being held below its 
path, and the energization cf the armature hold 
iing the ai'n 2 above its path. As soon as the 
fiuke 93 leaves the skirt e, it may engage the 
periphery of the signal wheei, opening the con 
tacts of Switch assembly PC so that the magnet 
is no longer energized. However, under these 
conditions, the arrnature 88 is mechanically held 
in its portative position, due to the end of ever 
f2 resting on pin 06. As one of the teeth 32 
noves the arm 9 to its switch closing position, 
the contacts of assembly PC are again momen 
tarily closed to energize the magnet MM to per 
Init the arnature to be electrically retained in 
portative position, before its mechanical support 
provided by the parts 02 and 6 becomes in 
Operative. Thus the electric pulsations are sent 
over the line or electrical loop provided by con 
ductors B and I, so that the signal devices A. 
and J in the main station may be energized to 
indicate and/or record the signal being trans 
mitted. 
The skipping dog .29 is held out of the path 

of pawl 46, due to the position of latch lever 
3, so that the clutch 38-48 remains in its closed 

condition. Accordingly the gear Aa rotates with 
shaft , 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 transfinitted before the notch 42 
again receives the stop arm 39, thus permitting 
the plate 3 to return to its normal position and 
to move the Stop dog into engagement with 
the pin 44 (Fig. 10). Simultaneously the shunt 
Switch ON is closed, the stud 9 reengages tail 
piece 96, and the projection 24 at the end of 
arm 22 Swings against the lower portion of 
pawl 98 positively to return the latter to its in 
operative position. 
Due to the ratio of gears and S, the shaft 

!" of the signal wheel 8 may move through the 
four revolutions or rounds while the main shaft, 
4 is moving but a fraction of a revolution, for 
example, Substantially One-half a revolution, so 
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that the spring has a sufficient capacity to 
send many signal rounds under Ordinary condi 
tions. In this connection it is to be noted that 
the measuring disk 3 and its gear 5 normally 
rotate faster than the shaft, É upon. Which they 
are loosely nou inted. 
While the arnature 3 may be drawn to its 

portative positio;2, 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 position. Accordingly 
this apparatus is not likely, under Weak Current 
conditions, to co:ain possession of the line 8.11g 
then transrinit an incomplete or in tilated Sigial, 
but if the current is Sufficient to effect line 
seizure, the arnature will not be calised to move 
to retracted position, as a resuit of inpaired line 
current strength during signaiing impulses, ul 
less the extent of Such inpairment is far graate: 
than that in effect at the time of the commence 
ment of the tranSriSSion of the Signal. 

Operation when transmitters are in interfering 
relationship 

If the control lever 33 is pulled when the cir-. 
cuit is in possession of another transmitter, tile 
Switch ON is opened and the Signal train, includ 
ing the wheel 8, is set in operation in the same 
nanner as described above. Sirilarly the ledge 
28 of restoring lever 22 is noved away fron 

pawl 3. Due to the possession of the line by 
another transimitter, there will be pulsations in 
the current passing GVer the line, So that circuit 
may be intermittently closed and the magnet MM 
intermittently and monentarily energized. The 
extent of the portion of Wheel 8 adjoining skirt 

0 is so related to the speed aid Spacing of 
teeth in the signal Weels of other transmitters 
that there is at least, one nomentary deenergiza 
tion of the magnet IAAI while the fluke 93 is being 
Supported by the edge of the skirt if one of the 
Other transmitters has prior possession of the 
line. Since the line is thus opened, however, the 
magnet MMI does not remain energized and the 
arnature 88 noves to retracted position, caus 
ing the arm 3 to carry the ledge T to a posi 
tion. Where it no longer Supports the lower end of 
pawi i8. The rotation of can 3 permits the 
left-hand portign of arm S3 to drop aid the 
right-hand end thereof to rise into its blocking 
position allinost as soon as movement of the shaft 

is initiated; thereupon the caim 3 engages 
the lower extremity of ground switch actuat 
ing dog it, raising the atter to its intermediate 
position where the projection thereon is lifted 
above the keeper ledge 3 carried by the pawl 28, 
which awl then noves responsive to spring 26 
to carry said ledge into the path of said projec 
tion (assining that the magnet, MAA is at 
this tirne denergized in response to an interrup 
tion if the circuit, incident to the operation of 
another tiaristmitter), thus performing the first 
step in the pirocess of lifting the neber A to its 
SWith closing osition. If the magnet, M.M. is 
energized at the time when the Switch actuating 
dog is raised by the can 3, as just de 
scribed, the arrnature 33 will be in its portative 
positicia, so that the edge Si on the airn 3 
Will engage the lower eid of paW i3 and thee 
by prevent, the ledge 3 from being carried by 
said pawl into the path of the agie While 
the dog it is in its elevated position. If, how 
ever, the magnet Myi is denergized at, a time when 
the dog is raised by tie Cain 3 as just 
described, upon the occurrence of further pulsa 
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tions in the exterior circuit during continued ro 
tation of the shaft , the armature 88 Will be 
momentarily drawn to its portative position, and 
the ledge OT on arm 3 incving With Said arma 
ture will strike the lower end of pawl 68 and 
thereby swing said pawl so as to disengage its 
ledge 3 from the angle 7 of member 4, which 
member will thereupon return to its previous 
normal position. Thereafter, when the cam 3 
next engages the member f, the latter Will 
nerely repeat the first step of itS movement. 

uring the beginning of each Successive round 
of the signal wheel when the transmitter is 
prevented from seizing possession of the line, due 
to the prior possession thereof by another or 
Other titansmitters, the latch lever is mo 
inentarily engaged by the cam 3, So that its 
right-hand end (Fig. 12) is moved downwardly 
agains, the tension of spring 28 to permit the 
pin is and sender arm 9 to move to the left 
Liniess otherwise prevented. At Such ties, how 
ever, the fluke S3 engages the edge of Skirt f(t), 
thus preventing such a movement of the arm and 
pin. If, however, the transmitter which has had 
possession of the line relinquishes the Saline, the 
magnet IAIM becomes permanently energized, the 
arm e2 being held above the pin (; theireafter 
when the can 3 next engages the fluke 93 and 
guard G3, it will depress the blocking extremity 
of the latter, and the lower end of the paW 8. 
is engaged with the edge to retain the latch 
lever in its non-blocking position. This opera 
tion takes place while the edge of the Skirt 
engages the fluke 93. Thereupon the fluke may 
leave the skirt So that it engages the teeth ele 
inents 3 of the wheel 8 in the normal 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 Sinaiar to 'Sy' Signals cause no 
mentary energization of magnet MMI. For ex 
ample, the shaft and wheel 8 nay rotate for 
as many as twenty-three turns before the stop 
train and counting mechanisi have been ef 
fective in causing the disk. A to tuin through one 
revolution, So that the apparatus is stopped by a 
reengagement of the ar. 39. With notch i2 and 
the dog 45 with pin 44. After the signal wheel 
has thus been rotating in an idle nanner, With 
out transmitting signals by means of the recipro 
cation of Sender 3 and opening and closing of 
the contacts of assembly PC, the number of Sig 
nal rounds which may be sent by the trainSmitter 
is autoimatically reduced. 

Thus, as described above, after one or Substa 
tially one revolution of the shaft , the pawl 48 
may engage the skiing dog 29, Which is held 
in the path of the pay due to the latch-levei 

9 being in its blocking position. When the 
paWl 8 is thus engaged, the clutch S-48 is 
opened and member 4 with its pinion 4a, the 
gear 5 meshed there with, and the rounds disk 
4 may remain stationary, although the signal 
train continues its movement. However, each 
rotation of the gear 9 causes the pin 44 to en 
gage a tooth LipOn the periphery of counting 
ratchet wheel 52 (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 52 in its ad 
vaced position. Thus the counting mechanism 
gay be effective to cause the counting Wheel 52 
to advance step by step or tooth by tooth, With 
Out any other definite result for a nunner of 
rounds of the Signal train, as long as the line is 
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busy. Tf at any time during this period the line 
should become clear, the armature is noved by 
energization of the magnet MMI to such position 
that the ledge will be disposed in the path of 
the lower end of pawl 38, to be engaged by said 
pawl to theireby support latch arm 9 in its ele 
Vated position after said arm has thereafter been 
next raised by the action of can 3, so that 
the right-hand end of said arm will be iloved 
dCWaWardly to a position where it Will no longer 
be disposed in the path of pin 6 and restraint 
of rn overinent of the arm 9 Will be terminated, 
Such Yngvement of Said airin 99 will also carry 
the sloping extension or fluke 33 moving there 
With into engagement with the arm 32 carried 
by the skipping dog 38, and thereby move the 
free end of said dog out of the path of the pawl 
A 8, so that the clutch 46-48 may then be 
closed, whereupon the mechanism Will operate 
in the norina, nanner. Inasmuch as the occur 
rence just described takes place when the notch 
45 in the disk 36 has just passed beyond the free 
end of the pawl i8, the closing of the clutch 
A 6-43 Will not become effective until the signal 
wheel 3 has thereafter completed nearly a full 
revolition, and has thus Sent a round of the 
signal. After this, but three additional rounds 
will be sent from the transmitter, since the disk 
4 had already made a quarter of a revolution at 
the time the skipping dog 429 was positioned to 
permit closing of the clutch 46-48, and since no 
more than one round is sent out to each quarter 
revolution of the disk. 

if the line should still remain busy, the count 
ing ratchet wheel A52 will continue its tooth-by 
tooth movement until the long tooth 64 is en 
gageable with the pin 4.3, Which throws the 
hooked or Takig ratchet 52 into engagement 
With the toothed field 2 on the disk 4 (Figs. 
4 and 18), thus to cause a novement of the 
member 4, the parts being so proportioned that 
the wheel 52 is advanced less than a movement 
correspoiling to a single one of its ordinary 
teeth, so that the ratchet element 53 permits 
a slight backward movement of the wheel 52 
under the action of spring 54. In the course 
of the next revolution of the wheel 9 the pin 44 
engages the long tooth 34, causing the hooked 
ratchet 5 again to engage the toothed field 72, 
thus moving the disk & far enough to disengage 
the pawl 28 from the skipping dog 29, permit 
ting clutch 45-48 to close, so that when the notch 
45 is next presented to the free end of said pawl 
(28 near the coinclusion of the next revolution 
Gf the gear 3, the member 47 with its gear 4 a. 
Will be caused to rotate for One revolution, thus 
turning the measuring disk 4 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 neasuring 
disk has made one-half a revolution. If, how 
ever, the line remains busy, the step-by-step 
imovement of the disk it is repeated twice, due 
to engagement of the pawl 5 therewith, where 
upon the clutch 48-35 is again closed and the 
disk. A turns another quarter of a revolution, so 
that thereafter but a single signal round Will be 
given if the line is released to the transmitter. 
After two inoie rounds, which result in another 
closing of the clutch 46-48, the shaft f enters 
its final round, the disk passes through its 
final quarter revolution, and then the notch 42 
is again presented to arm. 39. The transmitter 
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may gain possession of the line to send a signal 
until the can 3 leaves the fluke 27 of arm 9 
at the beginning of this final round, correspond 
ing to the final quarter revolution of the disk 4. 
The arrangement just described Will also be 

effective to prevent interference between two 
transmitters should both transmitters be op 
erated at the Saime time or, in effect, simul 
taneously. Under these conditions the sender 
contacts FC of both transmitter's may at first 
Operate in Synchronism, as in any case of nor 
mal Operation. If, for example, the two trans 
mitters have signals presenting similar digits, 
When the initial teeth of the wheels 8 of the re 
Spective transmitters are withdrawn from their 
respective filkes 93, both transmitters may at 
first operate in Synchronism. For example, as 
Suine that one transmitter sends signal pulsa 
tions according to the formula 2-3-5, and as 
Sune 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 
transmitter Sending the signal 2-2-5, for a time 
longer than the interval between consecutive 
Strokes of any numeral, so that the movement of 
the Sender airn 9 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 armature 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 4 has made one 
revolution. 

Emergency Operatio? 

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 altonatically operates to close an emer 
gency line which normally may be in the form 
Of a connection to a 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 AGO is disposed in 
blocking relationship to the fluke 93, thus pre 
venting the movement of the arm 9 to a position 
Where the contacts of assembly PC will open. 
AS the shaft Starts rotation, the cam 3 

leaves the fluke 27 of the latch arm 09, per 
mitting the latter to rock counterclockwise under 
the action of spring 28, so that the end of arm 

9 is disposed in blocking relation to guard pin 
28 to prevent movement of sender arm 9 when 

the skirt, 0 passes out of engagement with the 
fluke 93 (Fig. 13). The can 3 under these 
conditions is effective in lifting the ground switch 
actuator 3 to a position where the projection 

thereof is latched over the ledge 3 upon the 
pawl 28, the projection 24 of restoring arm 22 
and the projection of arnature lever 03 
being positioned to permit the latching of nem 
bers 4 and 8 in this manner as the shaft. 
starts rotation. 
When the can 3 has substantially completed 

one revolution, during which the clutch 46-48 
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has been disengaged, the skirt OO is supporting 
fiuke 93, the cam 3 engages the fiuke 2 of the 
latch-lever 3, rocking the latter clockwise, So 
that the Switch actuator 4, 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 nomentarily line current), 
will be lifted to a position where it engages the 
lever 37, lifting the latter against the tension 
spring 5 so that the switch arm 4 may Swing 
about its pivot 43 to move contactO 8 into en 
gagement with contacts 73, 4 and it, this clos 
ing the ground or emergency switch. The lifting 
of latch. 9 also noves dog 29 aWay from pawl 
48 (Fig. 4), so that clutch 46-48 is reengaged 
and rounds disk 4 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 8, thus 
acting as a prop to hold armature 83 in its porta 
tive position (Fig. 11), the airmature being moved 
and held by projection i39 on arm 3 engaging 
the armature spring 45. Further rotation of the 
cam 3 will thereupon withdraw it from engage 
ment with the filke 2, thus permitting the arrin 
09 to move responsive to the spring 23 until the 

lower end of the pawl 8 engages with the latch 
end 7 of lever 83; thus preventing novement 
of said lever to position where its free end would 
be disposed in the path of pin S and finally 
clearing the path of movement of Said pin; the 
free end of armature lever 32 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 3S moving 
With arm 3. Thus when the skirt passes 
out of engagement with the fluke 93, 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 3 distributed upon this wheel. Such 
movement of arm 39 caused its sloping extension 
f33 to act against the arm 32 carried by the 
skipping dog 29 to swing said dog to its in 
operative position and thereby permit closure of 
the clutch 46-48, which closure becomes effective 
When the notch 45 is then next presented to the 
free end of the pawl 48 following substantially a 
revolution of the signal wheel 8, so that the 
rounds disk 4 will thereafter complete the final 
three-fourths of its revolution. While the ener 
gency switch ES is closed, and the contacts of a S 
sembly PC will act to formulate four Sigilal 
rounds, the formulation of one of which Will oc 
cur prior to the presentation of inotch 45 to pawl 
48 as just explained. 
The emergency switching arrangement is effec 

tive to permit, proper transmittal of the Signal 
under many ral conditions of the line, a few of 
which will be pointed out, to show the general 
utility of this switching arrangement. For ex 
ample, referring to Fig. 21, let it be assumed that 
there has been a line break at the point X in the 
left-hand line section H between the boxes E and 
F, the energency switch ES having been closed in 
the manner just described and the switch EW at 
the central station having been throWin into its 
alternate position (see Fig. 23) to connect the 
third or ground line into the left-hard terrainai 
of the battery CB williie 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 the right-hand terminal of the 
battery through the lead B, conductor's 62, 3, 3, 
E3, E. and 53, to the common return or ground 
froin which the current passes to the left-hand 
terraina, or innings side of the battery. Accord 
ingiy as the Switch PC is opened and closed, the 
signal pulsations from the transmitter it are ef 
fective in actuating the signal-responsive device 
A, the arrangement of the three-point emergency 
switch ES permitting the pulsing into whichever 
orie of the two iine cornections ray be closed, or, 
if oth are closed, pulsing into then Simultaner 
ously. Obviously if the line break had occurred 
at point Y (iiig. 2) rather than at point X, the 
opCraign of the t'ai Sitter through its ground 
switch ES would be similar to that just described, 

ig device rather than the device A 
stuated. 

As a further exampie of possible faulty circuit 
C y 

i{{ic; that a sit, circuit is due to the 
joinder of point x. With point Y of the line section 
is aid that, it is desired to signal from the inter 
mediate box 3, and, furthernore, that the Switch 
EW as bei. Iroved to its alternate position for 
emergency working (Fig. 23). When the switch 
ES cioses under tinase conditions, one side of the 
irie Will be provided by the ground connection or 
CO airloi return CR, while the opposite line of the 
circuit locp will be provided by the conductors B 
and it in parallel. 

If there is an oper circuit, for example, at the 
left, cf pain; X on the line cop, aid if the severed 
end of the line which extends to the rigint to 
Ward tie 30: it as been grounded, the boxes C, 
ID and E inay periorn to control the receiving de 
Vice A in the ordinary n2.Inner, without actuation 
of their emergency switches ES; in other Words, 
perfor Inning as if the circuit was completed 
ir CRigh its normal path, except, in that the re 

Sultant sigra Will be manifested only by receiving 
device A. The boxes at the other side of the 
break, namely, boxes F and G, however, Will re 
quire the closing of their respective emergency 
SWitches i2S to apply a ground connection, 
Whereby the left-hard circuit, inlay be closed and 
Sigilaling affect I; say ba i8nifested on the re 
ceiving device J. if, for example, there should be 
circuit openings at both the points X and Y, the 
box : WGuld become iSclated and in a hopeless 
condition. Eacwever, he remaining boxes G, F, 
D and C CCuld still operate after their energency 
or grouilding SWitches had taen automatically 
close?. Under these conditions, if an attempt is 
riada to epsiate its box 2, the energency switch 
Will be closed at the eid of the first, revolution. Of 
the siginal Wileei A3, and the novement of the 
arin S perinitted during tie four succeeding 
rCunds of the signal wheel will ridt cause response 
of eitiner instigiment A or J. Since, however, the 
clutch 35-38 22s remained closed, the rounds 
disk 4: Totates. CCIntinually during the five revolu 
tions of the shaft, E and wheel 8, so that it, is 
returned to a pisition where the notch 32 receives 
the step ai'i in 33 while the stop 3 simultaneously 
engages i.e in Áts. Accordi:gly under a hope 
185S ciictii, coditio; the rounds wheel will rotate 
but five times -efore the Greiration of the signal 
train and flirtier exhaustion of the energy of the 
natar spring is interrupted. Thus the energy 
stoi"ed in the Spiring is Conserved so that the box 
Yay be in a conditicin to trainstrait signals after 
the hopeless condition has been cured Without 
necessitating reWiriding of the notor. 
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Should the circuit be grounded either at X or 

at Y, while the central office Switch REW 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 boxes to the right of Such ground 
connection will be responded to by device A and 
those from boxes 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 it and device J 
would respond to boxes F and C. 
Should low resistance groiad connections 

develop at two or more points, or should a low 
resistance ground connection develop at One point 
and a break occur 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 Y or broken at X and 
grounded at Y, or vice versa, any one of Such con 
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ditions would render the devices A and J unre 
sponsive to box E, irrespective of the positioning 
of cential office switch EW. 
The arrangement of emergency SWitch ES per 

mits shunting or excluding the magnet MMI fron 
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. Furthern Oire, 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. 

Operation 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 cential station portion CS. 
in the circuit arrangement shown in Fig. 22, 
which forms a portion of the subject matter of 
my copeiding application Serial No. 573,151, filed 
on even date herewith, the leads H and B corre 
spond to those shown in Fig. 21 and may be corn 
nected to the Signal boxes in exactly the same 
manner. The left-hand or primary winding of 
a transforiner T may be connected to any suit 
able current Source (not shown) which, for ex 
ample, may be the commercial city lines, while 
the secondary Winding of transformer T is con 
nected across the input diagonal of a rectifier 
bridge or network R.N. The latter comprises 
four rectifier units U, V, W and Z, So that one 
half Wave of a current cycle may cause the upper 
teriniral of the Secondary winding of transformer 
to be positive and the current may flow through 

tectifier unit W, receiving device A, lead B, se 
rially connected boxes. C, D, E, F and G, lead H, 
receiving device J, and rectifier W to the lower 
terminal of the secondary Winding. During the 
next half cycle the lower terminal Winding of 
transformer T. nay be positive, so that the cur 
rent may flow outward from rectifier unit, 2., 
theice over the same loop to return over rectifier 
unit, U. Thus each half-cycle 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 therein rather 
than the direct current source CB of Fig. 21. 
The central station CS, When having an ar 
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rangement Such as shown in Fig. 22, requires no 
special Switching or circuit changes for emergency 
Working. For example, it may be aSSumed that 
an opening in the iine section H has occurred at 
a point X, such as shown in Fig. 2, and that Sub 
sequently the box E has been pullied. After one 
round of the signal wheel the emergency SWitch 
of the box is closed in the sane 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 to the active signal 
initiating station, thence through the pulsing con 
tact assembly PC of that station and its switch ES 
to the ground or retirin CR, whence the current 
Will be received over the manifesting device R, in 
the central station CS, thereupon passing to the 
upper termiina of the secondary Winding of the 
tailsformer. During the next half cycle the di 
rection of electromotive force will be such as to 
large current flow to Ward the upper terminal of 
the transformer secondary Winding T, from which 
parallel paths to the active Station Will be pro 
vided through nainifesting 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 example of the emergency working 

of the arrangeinent shown in Fig. 22, in combi 
ilation. With boxes of the type disclosed herein, 
let it be a SSuined that the line loop sections B 
and H are connected by contact of points X and 
Y at either side of the transmitter E, 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 W to the opposite terminal of the transformer, 
While current inay also flow through the device R, 
emergency conductor CR, switch ES of box E, 
and thence through conductor H and unit W. 
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 flowing 
through the leads 62 and 64, the contact member 
73 and 74, to the emergency switch ES and thence 
through the lead Ai 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. 
Obviously the Wiring diagram shown in Fig. 

22 is but a typical example of a circuit arrange 
linent 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 
pose of illustration only and that this invention 
includes all inodifications and equivalents which 
fall Within the scope of the appended claims. 

T Cain: 
i. Signaling 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 
Said pairs and another 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 contacts 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 
deenergizatic in 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 electromagnet, and means operabie 
incidental to continuing deemergization 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 electro-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 operable 
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 
heSS of Said predetermined conditioning of said 
switching means. 

3. A signaling transmitter of the class de 
Scribed, comprising a signaling train, terminals 
for connecting the train to a normally energized 
loop and for an enlergency signal channel, an 
electromagnet responsive to malcondition of such 
loop as Inay be associated with said loop termi 
Inals, sender means operable by the running of 
the siginaling train for causing electrical pulsa 
tions in Such loop, einergency raeans for estab 
lishing cooperative relationship between said 
emergency terminal and one of Said loop ter 
minals, and means rendered effective by non 
portative condition of Said electronagnet to cause 
the signal train to render Said emergeincy 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, a signal wheel shaped to provide a test 
Zone and a signal Zone, a movak!e Seider ele 
ment to follow said Signal wheel, an electro 
magnet connectible in series with said signaling 
circuit, a first guard means responsive to Said 
magnet, for at times barring moveitinent of Said 
sender element from a certain one to another 
of its positions, a second guard ineans movable 
to a position where it will bar movement of said 
Sender means only while said first guard rileanS 
is moving to or occupying 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 filoving With Said 
signal wheel to serve as a third guard ineans 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, 
COrprising a signaling tirain, a signal wheel, a 
Signal Sender Operable by said wheel, stopping 
and releasing means associated with said train, 
a rounds wheel arranged to permit operation of 
Said means to stop Said train, clutch means be 
tween said signal train and said rounds wheel, 
& electronagnet and its armature, a guard 
novable into a position to suspend operation of 
Said Sender, control nechanism 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 clutch 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 effective to actuate 
and engage the clutch means following a certain 
number of revolutions of the signal. Wheel if said 
clutch means has continued to be disengaged due 
to the failure of the armature to assume a con 
tinued portative position, said control mecha 
nism being Operable after further movement of 
the rounds wheel again to disengage the clutch 
means, the allotting mechanism thereafter again 
Causing engagement of said clutch neans, 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 innoved 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 electromagnet, 
a part responsive to said 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 
latch associated with said part for movement, 
only during non-portative position of said part, 
to a position for correspondingly blocking fu.in 
tional actuation of Said Sender, means for mov 
ing Said latch to non-blocking position during 
each round of the Signal wheel, ineans effective 
only during portative conditioning of said inag 
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 part, 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 revoluble 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 nowable to Ward a position for effect 
ing termination of train operation, a clutch 
Whereby said disk may be driver 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 in eans 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 of the disk to cause termination of train 
operation. 

8. 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 electronagnet, 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, 
means responsive to said magnet for retaining said 
latch in non-blocking position, an emergency 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 neans for there retaining 
Such member and for thereafter moving it to 
effect actuation of said switch responsive to sub 
Sequent in ovement of the latch by said latch now 
ing means. 

9. Apparatus of the class described, comprising 
a signal train, a signal wheel revoluble by the 
train, a signal Serider operable responsive to ro 
tation of Said wheel for controlling a plurality 
of current paths, an electionagnet, a part re 
Sponsive to said magnet, and Innovable during deen 
ergization thereof into a klocking 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 Ymoving said latch to non-blocking posi 
tion during each revolution of the signal Wheel, 
an emergency SWitch for governing the respon 
Siveness of one of Said paths to the signal Sender, 
controlling mechanism for said SWitch including 
a member responsive to said latch moving means 
for intermediate positioning thereof, means for 
there retaining such merinber and for thereafter 
moving it to effect 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 maginet 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 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 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 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 Inoving Said latch to non-blocking posi 
ion during each revolution of the siginal wheel, 
an energency 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 retaiine for preventing nove 
ment of said Switch from its normal position, a 
member responsive to said latch moving means 
for internediate positioning thereof and movable 
to an abnornal position for causing said retainer 
to release Said Switch, and nears for retaining 
said meinbei in its intermediate position and 
thereafter inoving it, to effect the release of said 
SWitch from said retailer responsive to a subse 
quent innoverinent of the latch by said latch now 
ing means. 

ii. Apparatus of the class described, compris 
ing a signal train, a signal wheel revoluble by the 
train, a signal sender operable responsive to rota 
tion of said wheel for controlling a plurality of 
current paths, an electroliaget, a pai’t respon 
sive to said in aginet axid novable during deen 
ergization 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 noving said iateh to noil-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 tine responsiveness of one of 
said paths to said signal sender, a retainer for 
preventing movement of Said switch from its 
normal position, a meinier responsive to Said 
latch moving means for intern ediate positioning 
tiereof and movable to an agnorinal position for 
causing said retainer to release said Switch, means 
for retaining said member in its intermediate 
position and thereafter moving it to effect the 
release of said Switch fron said 'etailer respoil 
Sive to a Subsequent, noverient of the iatich by 
said latch moving means, and reans for effect 
ing ag-blocking positioning of Said p3rt re 
sponsive to release positioning of said retainer. 

12. Apparatus of the class described, compris 
ing a current path, a revoluble Signal Wieel, a 
signal Sender controlling said path and responsive 
to rotation of said wheel, a meriker electronag 
hetically controllied responsive to current foW in 
said path, a latch urged to Ward a positioi to 
block movement of the sender, in eans responsive 
to rotation of said wheel for Y1Ovirg said latch 
to non-blocking position, and a paw pivoted on 
said latch for engaging said ringmber Only during 
portative positioning thereof to restiain move 
ment, of said latch from the nor-blocking posi 
tion, 

13. Apparatus of the class described, compris 
ing a plurality of current paths, a revolubie signal 
Wheel, a signal sender responsive to rotation of 
said wheel and controdirig each of said paths, a 
member electromagnetically controlled responsive 
to current flow in ore of said pathS, a latch urged 
toward a position to block movement of the 
sender, neans responsive to rotation of said wheel 
for moving said latch to non-blocking position, 
a pawl pivoted on said latch for eigaging Said 
member only during portative positioning thereof 
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to restrain movement of said latch from its non 
blocking position, an energency SWitch for gov 
erning functional association of certain of Said 
paths, controlling mechanism for said Switch in 
cluding a member responsive to said latch mov 
ing means for intermediate 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 revolubie signal 
wheel, a signal sender controlling each of Said 
paths and being responsive to rotation of Said 
wheel, a movable latch urged toward a position 
where it will block movement of Said sender, an 
electro-magnetically controlled inelinger respon 
sive to current flow in one of Said paths for re 
straining movement of said latch to its blocking 
position, means responsive to rotation of and ef 
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 latch 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 men 
ber and for effecting in ovement of Said mecha 
nism member from its internediate to itS Oper 
ative position only following continued non 
portative positioning of said first-Ilamed member 
throughout substantially a round of the Sigrial 
Wheel. 

15. Apparatus of the class described, compris 
ing a current path, a revoluble signal Wheel, a 
sender responsive to rotation of said wheel and 
controlling said path, and electromagnet re 
sponsive to current flow in said path, 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 portative positioning thereof to hold the 
latch in non-blocking position, and a can 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 Operative 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, a guard movable into a position to 
block movement of the sender into operative po 
sition, control mechanism interacting With the 
armature, the guard and clutch means to callse 
blocking of the sender when the armature is out 
of portative position and to cause disengage 
ment 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, 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 clutch means a plurality of 
times and to enable the reengaging neans to 
cause reengagement of Said clutch means after 
each of such disengagements, Wheregy, if the 
sender is not permitted to Operate after a cer 
tain nuinber of rounds of the signal Wheel, nove 
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, resultant from prolonga 
tion of the time measured by the running of the 
train before commencement of 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 a SSociated. With the train, a rounds 
Wheel arranged to permit operation of said means 
to stop the train, clutch means between the sig 

ireleasing 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 electromagnet 
and armature, a guard in OVable into a position 
to block movement of the sender into operative 
position, control mechanism interacting with the 
arinature, the guard and clutch means to cause 
blocking of the sender when the armature is out, 
of portative position and to cause disengageinent 
of the clutch means after any revolution of the 
Signal wheel during which the armature has beer 
out of portative position, whereby actuation of 
the rollinds 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 arnature to assume a con 
tinued portative position, and means for effect 
ing actuation of said control mechanism rendered 
effective responsive to further novement 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 
tile signal. Wheel, in overinent 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 signal wheel is permitted to operate the 
sender will thereby be automatically reduced, re 
Sultant from prolongation of the time measured 
by the running of the train which elapses before 
commencement of such sender operation. 

18. Signaling apparatus of the class described, 
Comprising a signal train, a signal wheel, a sig 
Inal Sender movable into and out of operative 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 in eans to 
stop the train, clutch means between the signal 
train and rounds wheel, an electromagnet, and 
ariinature, 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 armature is out 
of portative position and to cause disengagement 
of the clutch means after any revolution of the 
Signal Wheel during which the airnature has been 
Out of portative position whereby actuation of the 
rollinds Wheel Will be suspended, allotting means 
for thereafter effecting reengagement, of said 
clutch means after a certain number of revolu 
tions of the signal wheel, during which said clutch 
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 reengageinent of said clutch 
means, said allotting mechanism comprising a 
ratchet. Wheel having stepped movernents in re 
Sponse to movement of the signal train, and a 
paWl carried by the ratchet being effective to 
release the clutch means after a 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 closer to its posi 
tion 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, 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, a magnet, 
contacts operable by Said sender and connective 
ly arranged to dispose the magnet serially in an 
electric line, an arrature associated with the 
magnet, 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 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 air 
nature is in its portative position, and a can 
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 signal 
Wheel the latch is movable to non-blacking posi 
tion to be held in that position by said part if 
the arnature is in its portative position. 

20. Apparatus of the class described, compris 
ing a signal train, a signal Wheet revoluble by 
Said train, a signal Sender eiga geable With the 
Wheel and movable in response thereto, a nagnet, 
contacts operabie by said Seager and connective 
ly arranged to dispose the magnet serially in an 
electric line, an arnature a SSociated With the 
magnet, a part movable With the armature, a 
latch rocking on a fixed support intern ediate 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 Uirging 
movement of said latch into its blocking position, 
a pawl pivoted to the opposite end of the latch 
and formed for engageiment thereof by said part 
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to cause the opposite end of said latch to be held 
out of blocking position when the armature is 
in its portative position, a can 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 noverinent of the latch 
by the caim, whereby at the beginning of each 
revolution of the signal wheel the latch is now 
able to nonblocking position to be held in 
that position by said part if the arnature is in 
its portative position, an emergency switch for 
reindering effective an alternative current path, 
and a SWitch actuator to close Said Switch, Said 
actuator being innovable by Said can into an 
intermediate position wherein it is supported by 
the pawl, said actuator being innovable into Switch 
closing position upon a subsequent movement of 
the latch by the cari, Said actuator being releaS 
able from its intermediate position by the engage 
ninent of the pawl with Said part that is nowable 
With the arnature. 

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 operable by said Sender and con 
inectively arranged to dispose the magnet Serial 
ly in an electric line, an armature associated with 
the magnet to govern the response of the sender 
to the rotation of said wheel, a part movable With 
the arnature, a latch rocking on a 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 engagement 
thereof by said part to cause the opposite end of 
said latch 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 
energency SWitch including a movable contactor 
urged toward a closing position for rendering ef 
fective an alternative current path, a retainer 
Florinally restraining the contactor from nove 
inent to SWitch-closing position, a switch actuator 
for effecting closure of said switch, said actuator 
being movable by said can 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 
novable by the armature, and means operable in 
cidental to Switch closing movement of the con 
tact for holding the armature in its portative 
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 to 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 paw 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 arnature 
is in its portative position, a cam movable with 
said train to effect on-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 signal wheel the latch is 
movable to non-blocking position to be held 
in that position by said part if the arinature is 
in its portative position, a master plate mov 
able to release and stop the signal train, and a 
restoring element movable in response to 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 
scribed, 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 loop with a normally independent 
conductor to realize a two-way circuit, a signal 
train and signal formulating mechanism for Con 
trolling both such loop and such two-Way Con 
nection, means operable 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 abno'nal position, means rendered ef 
fective by abnormal positioning of said condi 
tioning means for short-circuiting the winding 
of Said Iagnet, for naintaining 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 gertain of Said contacts, means jointly 
controlled by Said ariinature and by the running 
of Said train for effecting abnormal positioning of 
said conditioning means Whenever said arnature 
has renained in retracted position throughout 
one of Said signal wheel cycles, and means re 
Sponsive to in Crinal positioning of Said arnature 
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 predetermined cycle of the rotation of 
said wheel, a non-interference electromagnet and 
its arnature, trap means responsive to retracted 
positioning of Said arnature 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 
aid for maintaining said arnature 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 arnature has remained in re 
tracted position throughout one of said signal 
Wheel cycles, and means responsive to normal 
positioning of Said arnature 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 rotation of 
Said Wheel, a non-interference electromagnet and 
its arnature, 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 arnature 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 
arnature in attracted position irrespective of en 
ergization of its magnet and for establishing a 
connection between a conductor for an eriner 
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 arnature and operable by running of 
Said train for restoring said conditioning means 
and terminating the operation of said train. 

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 arnature 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 amature 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 
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for formulating code signals, a non-interference 
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 remains deen 
ergized, and means for effecting restoration of 
Said conditioning neans 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 magnet for at times reindering 
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 energency 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 when said magnet has re 
mained deemergized throughout a predetermined 
cycle of the operation of Said train, and means 
for effecting restoration of Said conditioning 
means only following operation of said contacts 
for the formulation of intended code signaling 
inpulses. 

34. 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 magnet for at times rendering 
said contacts inoperable by Said train, Condition 
ing means for short-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. 

35. 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 redering 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 foll 
lowing operation of said contacts for the for 
mulation of intended code Signaling impulses. 

36. Signal transmitter mechanism of the suc 
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cessive 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 a S 
Sociated with certain of Said terminals, 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 mechanish 
ineffective, 

38. A signal formulating device having a train 
operable for a predetermined Signal formulation 
cycle, contacts operable by said train for for 
nulating a code signal, an electromagnet, and 
non-interference mechanism rendered effective 
responsive 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 a signal formulating cycle of the op 
eration of said train, notwithstanding contin 
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 
cycle, contacts operable 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 
Wall between circuit closures of any signal. 

40. 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 its 
armature, and non-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 deemergization 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 forinu 
lating cycle of the operation of said train riot 
ithstanding further continued deenergization of 

Said fragilet. 
41. A Signal formulating device having a sig 

raling train, contacts operable by said train for 
formulating a code signal, non-interference 
Filechanism including an electromagnet and its 
arnature, controlling mechanism whereby oper 
ation of Said titain may be initiated and will be 
thereafter terminated only at the conciusion of 
a predetermined operating cycle throughout 
Which Said armature remains in attracted po 
sition, in combination with means rendered ef 
fective by said train responsive to retracted po 
Sitioning of said armature continued throughout 
a time neasured by the running of said train 
and longer than the longest interval between the 
circuit closures of any signal, for maintaining 
said arniature 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 conditioning 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 train only after said mag 
net has remained deemergized 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 
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ning of said train and irrespective of further 
continued deenergization of the magnet. 

45. 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 electronagnet, and non 
interference mechanism responsive to deeinergi 
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 position, ineans operated responsive 
to deemergization 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 Signal for effecting abnormal po 
sitioning of said conditioning lineans, and nealins 
operated by abnormal positioning of the Con 
ditioning means for rendering the non-inter 
ference mechanism ineffective notwithstanding 
deenergization of said maginet throughout an en 
suing signal formulation cycle of Said train. 

46. A signal formulating device having a train 
operable for a predetermined signal formulation 
cycle, contacts operabie by said train for formu 
lating a code signal, an electromagnet, and non 
interference mechanism responsive to deeiner 
gization of the magnet for pieventing Sigila. 
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 coin 
tinued for a time measured by the running of 
the train and longer than the longest inter Val 
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 in agret. 
4. 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 
interfei'ence rechanisin rendered effective re 
sponsive to deenergization of said magnet for 
causing suspension of effectiveness of response of 
Said contacts to said train, in coin)ination. With 
nears for rendering said rechanism ineffective 
throughout a signal formulating cycle of the op 
eration of said train, and for establishing an 
energency connection with certain of said con 
t&cts, oth withstanding continuous deenergiza 
tion of the magnet throughout such cycle and 
Only aftei deerleigization of said magnet con 
tinued for a time theasured 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 

railing train, signal formulating contacts oper 
able l'esponsive to the running of Said train, an 
election&gnet, i2On-interference mechanism ren 
dered effective only during Substantial deener 
gization of Said magnet for preventing signal 
forginulation by Said contacts during running of 
said train, and aea (S responsive to continuation 
of Stich deernergization for a tine measured by 
tiae ruining of Said train and longer than the 
longest irterwal between circuit closures of any 

all for causing Signal formulation operation 
of said contacts responsive to further running of 
said train and for establishing an emergency con 
nection. With certain of said contacts, irrespec 
tive of frther continued deemergization of the 
fragilet. 
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