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UNITED STATES 

1,942,814 

PATENT OFFICE 
1942,814 

DELINQUENCY INDICATOR OF FLYBACK 
TYPE 

Richard M. Hopkins, Rutherford, N.J., assignor 
to American District Telegraph Company, 
Jersey City, N.J., a corporation of New Jersey 

Application June 21, 1930. Seria No. 462,827 
18 Claims. 

This invention relates to delinquency indi 
Cators, and is intended primarily for use in con 
nection. With night-watchman supervisory sys 
tems Of the kind in which signals are sent to a 
distant Or local central or head watchman's office, 
the function of such indicators being to sound 
a Signal device in case the watchman does not 
start his rounds within a predetermined period 
f time or permits more than a predetermined 

period of time to elapse between rounds or be 
tWeen. Signals sent from watchman's stations. 

It is noted, however, that the invention is not 
limited to delinquency or signal devices or to 
electrical devices. 
One object of the invention is to provide a con 

Veniently operated electrical apparatus of this 
kind Suitable for operation from time clock sys 
tens and for installation in connection with sig 
nal Systems already in use. 
Another object of the invention is to provide an 

apparatuS Which may be made up wholly or in 
part of Stock parts already on the market. 
Another object of the invention is to provide 

an apparatus of this kind Which is adjustable 
for periods of different length. - 
Other objects of the invention are to improve 

generally the simplicity and efficiency of such 
apparatus and to provide a device or apparatus 
of this kind which is economical, durable and re 
liable in operation, and economical to manu 
facture. 

Still other objects of the invention Will appear 
as the description proceeds; and while herein 
details of the invention are described and 
claimed, the invention is not limited to these, 
since many and Various changes may be made 
without departing from the scope of the invention 
as claimed in the broader claim.S. 
The inventive features for the accomplishment 

Of these and other objects are shown here in 
connection with an improved delinquency signal 
apparatus, which, briefly stated, includes a pri 
mary selector comprising means whereby a pri 
mary arm is continually slowly advanced by 

5 steps to its limit of movement and then auto 
natically restored; a means to automatically ad 
vance a secondary arm a step each time said 
primary arm substantially reaches said limit; 
and a signal device automatically operated each 
time both arms have reached certain respective 
predetermined points of their travel. 

Reset means automatically restore both arms 
after said signal device is operated; but a Watch 
man's transmitting station is provided for at Will 
operating the reset means to restore both arms 

(C. 61-20) 

before the signal device is operated, thereby to 
prevent the signal. 
While in this specification and claims men 

tion is made of delinquency alarms, signal devices 
and contact arms and it is stated that one part 60 
is moved relative to the other rather than vice 
Versa, it is understood that this is for designa 
tion and description and that for purposes of pro 
tection the language is to be construed broadly 
enough to cover other equivalent means and de- 65 
Vices in other relative arrangements, and in gen 
eral all terms of the claims are to be given broad 
interpretation when necessary for purposes of 
protection. 
In the accompanying drawings showing, by way 70 

of example, two of many possible embodiments 
of the invention, 

Fig. 1 is a diagram of one form of apparatus; 
Fig. 2 is a side elevation of the primary selec 

tor; and Fig. 3 is a diagram of another form of 75 
apparatus. 
The parts of the apparatus of Fig. 1 and their 

functions will first be very briefly indicated after 
which the parts will be described in detail. 
The apparatus comprises a bank of spaced pri- 80 

nary contacts 26 to 30, a primary contact arm 
33 Successively engageable With said contacts, 
and means 10, 17, 21, 22, 35 (Fig. 2) 37, 32 where 
by said member is advanced, in the direction of 
the arrow, one contact every minute, until the 85 
arm 33 reaches the contact 30 and is restored by 
neans 43, 47, 48. 
An actuating Switch 52 is closed by a member 

50 before the last contact 30 is reached; and this 
actuates means 55 in circuit with said switch, 90 
which serve, each time said Switch is closed, to 
advance a Secondary arm 63 one contact along a 
Secondary bank of contacts 60, 61, 62. Thus the 
contact airin 63 is noved One contact each time 
the airn 33 makes a complete excursion of ten 95 
minutes duration. 
The apparatus also comprises a normally de 

energized reset relay 75 including a reset sole 
noid 102 and a normally closed switch 77, 
78; means 84 electrically connecting adjacent in- OO 
termediate primary contacts 27 to provide a group 
of signal contacts, and signal circuit means 80, 
81, 82, 86, 85 connecting, in Series circuit, said 
normally closed switch. 77, 78, the secondary 
arm 63 and a predetermined secondary contact 
61 when by the secondary arm, a signal alarm de 
vice 87, and said group when engaged by Said 
arm 33, whereby current may paSS through and 
operate the signal alarm device 87. 
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2 
A locking-in relay 90 is locked-in when the con 

tact 61 is engaged and the normally closed switch 
is closed; and a Switch 98, 99 is closed by Said 
locking-in relay so that when the primary con 

g tact 28 next above said group is engaged by the 

tact SWitch is closed the advance Inagnet, 

35 

40 

primary arii after the signal device is operated, 
Current may pass through conductors 80, 102, 
101, 100, members 98, 99, conductor 104 and arm 
33 to energize the reset relay 102 to cause it to 
close the Switch 77, 71 to energize reset coil 65 
and i'estore the secondary arm 63 and release 
the locking-in relay 90. At the same time, the 
Switch 107, 108 closed by the reset relay 75 causes 
current; through the coil 4:3 to restore the p3'iyaly 
arm 33. The watchman's station 120 providas 
means for at Will energizing the reset relay 75 
to restore both aris 33, 63 by the operation of 
the relay 75 as just explained. 
Now the apparatus will be described in de 

tail. 

Siep-by-step mechanism. 

The improved delinquency aliary apparatus is 
shown as operated fron a source of curren, 10 
having a grounded terminal ill and an ungroulid 
ed terminal 12. 
A primary step-by-step selector mechanis?a 

comprises an advance magnet 6 (Fig. 2) having 
an advance coil 17 connected by conductors i8, 
19, 20 in Series with a, Inorinally open, pseriodicaily 
closed switch 21 between said ungrounded tel'ini 
nal 12 and a ground 22, whereby When Said Con 

, is en 
ergized. The switch 2i is conventioinally sinown 
as provided with a closing meains 24. Which it:ay 
be controlled by the master clock of a time clock 
System. 

Primary selector 

A shaft 25 coaxial with an arcuately arranged 
bank of insulated closely Spaced primary selector 
switch contacts 26, 27, 28, 29, 30, carries thereo;n 
a ratchet 32 and a girounded contact airin 33, the 
arm 33 being engageable with said contacts. A 
pivoted armature 35 attracted by said advance 
magnet carries an operating arm 36 carrying piv 
oted pawl 37, engageable With, and notinally dis 
engaged from said ratchet, whereby when said 
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contact arm is moved fron one contact to the 
next each tiline Said maginet is energized. The 
pawl 37 is pressed toward the ratchet by the 
spring 39 except when the arm 40 carried by the 
pawl is engaged by the lug 41 carried by the 
frame 42. 

Prinary reset means 

A primary leset magnet coil 43 of the magnet, 
44 is connected by conductors 18, 45 in series be 
tween Said last primary contact 30 and the un 
grounded terninal 12 whereby when the last, 
contact 30 is engaged by the arn 33, current 
passes through the reset, coil'43, conductor 4.5 and 
said arm 33 to a ground 46 and energizes the 
reset coil 43. 
A pivoted armature 47 attracted by the reset 

magnet 44 carries a detent pawl 48, and is adapt 
ed to disengage the latter fron the ratchet, 32 to 
cause the arm to fly back under the action of a 
spring 49 to Zero position. 

Secondary selector actuating switch. 
An actuating arm 50 carried with Said contact 

arm 33 carries an insulating head 51 engageable 

1942,814 
With a nai'i:3.lly open actuating Switch. 52, closed 
by Said head just before the last contact, 30 is 
reached by the airin. Said Switch has one element 
connected by a conductor 53 to said ungrounded 
tel'nizai i3 and tha other by 2, conductor 54 to 
the coil 55 of a secondary selector advance mag 
net, whereby said coil is connected in Series be 
tween said Switch and a ground 56, whereby 
When the Switch 52 is closed, the coil 55 is ener 
gized. 

Secondary Selector Subitch. 

Said coil 55 is a part of a secondary selector 
Switch 58, Similar to that of Fig. 2. Said second 
airy Switch cornprises a shaft, 59 rotatable coax 
ially with an arcuately arranged bank of insu 
lated closely spaced secondary selector Switch 
contacts 60, 61, 32. Said shaft carries a ratchet 
and a contact artin 63 as in Fig. 2, the arm being 
engageable with said contacts 60, 61, 62. A piv 
oted arnature is attracted by said advance mag 
net when the coil 55 is energized, carries an op 
erating arm car:ying a pivotal pawl, engageable 
With, and normally disengaged fronn said ratchet, 
whereby said contact arm is moved from one 
contact to the next each tinne Said magnet is 
eael'gized. 

Secondary reset means 

A Spring tends to restore the contact arm; and 
a detent pawl engaging the ratchet and normally 
holds the arrns against retrograde movement, in 
the Saline nanner as is shown in Fig. 2. 
A secondary reset magnet coil 65 associated 

with the Secondary bank and has one end con 
nected y a condu!gtor 66 to the ground 56 and 
the other end connected by a conductor 70 to 
said normally unengaged contact 71 later to be 
described. - 
An armature attracted secondary reset magnet 

similar to the magnet 44 carries to the secondary 
detent, whereby when said reset and secondary 
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magnets are energized, the secondary arm is re 
leased and restored. 

Reset relay 

A reset relay 75 comprises an electro-magnet 
76, an armature and a double throw switch 71, 77, 
78 controlled by Said armature and having a 
movable element 77 and a normally engaged con 
tact 18 and a normally disengaged contact 71, 
the movable element 77 being connected by a con 
ductor 80, to said Ungrounded terninal 12, Con 
ductors 81, 82 connect the normally engaged con 
tact 78 to the secondary arm 63, whereby the 
Secondary arm is norinally charged. 

The signal alarm circuit 

Conductors 84 connect together a group of in 
termediate contacts 27 of the primary bank to 
form signal contacts; and Signal conductorS 85, 
86 connect a bell or other signal device 87 in Se 
ries between said group and a predetermined Sig 
nal contact, 6 of the Secondary kank, Whereby 
when the primary arm is being stepped up and the 
arms respectively engage one of Said group 27 
and the signal contact 61, current passes through 
the conductor 80, the element 77, said normally 
engaged contact 73, conductor 81, the Secondaly 
arm 63, conductor 86, said signal device 87 con 
ductor 85, one of said group 27, 27, the primary 
arm 33 and ground 46, thus sounding the alarm 
so long as one of said group 27, 27 is engaged by 
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the primary arm. Obviously the invention is not 
limited to a single signal device. 

Locking-in relay 
A locking-in relay 90 has one end of its magnet 

coil 91 grounded as at 92, and the other end 
connected as at 93 to said alarm circuit, whereby 
the coil 91 becomes energized when the arm 63 
engages the contact 61, Wihen the magnet coil 
91 is energized, an arnature 95 is attracted, clos 
ing the normally open locking-in switch 96, thus 
permitting current to flow through conductors 80, 
81, the switch 96, conductor 86, coil 91 and ground 
92 to lock-in the SWitch 96 and also the reset 
Switch 98, 99. 

Automatic reset mediaS 

The reset switch 98, 99 has one element 99 con 
nected by conductors 100, 10 to the reset coil 
102 of the relay 75 and the other element 98 
connected by a conductor 134 to the primary 
bank contact, 28 next above Said group 27, Where 
by when the primary aim reaches Such contact 
28, the reset relay coil 102 is energized, the ar 
nature 105 is attracted and the Ingvable eleinent 
77 of the double throw SWitch is engaged with 
said normally unengaged contact 71 thus per 
mitting current to flow through conductor 81, 
SWitch elements 77, 7, conductor 70, reset cOil 65 
and ground 56, to restore the Secondary air 63. 
At the same time, a prinaiy reset SWitch 10, 

108 is closed by Said reset 'elay. This SWitch has 
One element 108 grounded as at 109, the other ele 
ment 107 being operated by the armature 105 
and connected by conductors 110, 45 to the end 
of the primary reset coil 43 remote from the bat 
tery, whereby when the reset relay coil 02 is 
energized, current passes through conductor 18, 
coil 43, conductors 45, 110, SWitch 107, 108 and 
ground 109, and the primary airl is restored. 

Watchman's transmitting Station 
If the Watchman is properly in attendance he 

Will prevent the sounding of the signal device 87, 
by Operating a Watchina's station 20 coin 
prising Signal transmitter having a normally 
closed signal-wheel-operated Switch 21, 122, 123 
having an element 22 connected through con 
ductors 124, 125 and solenoids 126 to said un 
grounded current-source terminal 12, and the 
other element 123 grounded as at 127 througi 
conductOS 128, 129 and Soleoids 30. 
A pair of relayS 3i, 132 have their Solenoids 

interpOSed in circuit with said Switch as just ex 
plained, the relay 131 controlling a distant alarn 
Or central Station. Signal, the other relay 132 corn 
prising a normally Open SWitch 35 adapted to be 
closed when the relay magnet is deenergized and 
having its elements respectively grounded as at 
127 and connected by the conductor 101 to said 
reset relay coil 102, whereby When the station 120 
is operated the reset relay coil 102 is energized and 
Said primary and secondary reset coils 43 and 65 
energized and the primary and secondary arms 33, 
63 restored, as above explained. 

Obviously any number of stations 120 may be 
used. 

The Operation of the apparatus 
The apparatus, as explained previously, is ar 

ranged to be operated from a taster clock send 
ing Out ninute impulses which operate the con 
tact device 21, and if the Watchman fails to 
Operate the Station 120, an alarm will be sounded 
after a certain predetermined period. If, how 

3. 
ever, the Watchman operates a station. Within this 
predetermined period, the delinquency indicator 
is automatically restored to its normal condition 
and will not be permitted to reach the alarm posi 
tion as long as these boxes are pulled within the 
designated period. 
The operation of the minute impulse 24 closes 

the SWitch 21 energizing the advance coil 17 of 
the primary selector, the circuit being through 
terminal i2 of the current Source to the ground 22. 
Each time this coil 17 is energized, the primary 
CCIntact arin 33 is advanced one Step. After the 
arm 33 is advanced ten, for instance, steps, the 
head 51 closes the SWitch 52 which energizes Sec 
Ondary advance coil 55 advancing the Secondary 
arm 63 one step. It will be noted that the head 
51 closes the Switch 52 before the arm 33 reaches 
the contact. 30. This is to make sure that the 
coil 55 shall operate the arim 63 before the circuit 
18, 43, 45,33, 46 which is made through the con 
act 30 and airin 33 operates reset coil. 43 to re 
lease the pawl 48 and cause the arrin 33 to fly 
back to its initial position. 
AS ShOWI) in the drawings, it will be noted 

that the COntact 61 of the Secondary selector is 
engaged after the arm 63 has made seven steps. 
This contact 61 is connected through conductors 
84, 85, 86 and the signal device 87 to the group 
3f contactS 27 of the primary selector. This con 
tact 61 is also connected by the conductor 86 to 
the Coil 91 of the relay 90, which will lock in 
by the closing of the switch 96, after the relay 
9 has been energized as the arm 63 contacts 
Said contact 61. . 
In View of the above it will be noted that the 

arm 33 advances one contact every minute, and 
that the artin 63 therefore advances one contact 
every ten minutes, and will reach the contact 61 
after an interval of seventy minutes. Of course, 
the primary and Secondary banks could have more 
or fewer contacts, or conductors 45, 85, 86 and 
104 could be connected to other contacts, thus 
giving an entirely different interval. However, as 
Shown, after this seventy minute period four more 
ininute impulses transmitted to arrin 33 will then 
Complete the Signal circuit, which may be traced 
from the terminal through conductor 80, relay 
Contacts 77,78, conductors 81, 82, arm 63, conduc 
tor 86, Signal device 87, conductor 85, contacts 84, 
a.in 33, to ground 46. This would cause the sig 
nal device 87 to Sound for a period of five minutes 
if, as shown, five contacts 27 are grouped. 
When the arm 33 moves from contact 27 to 

contact 28 it opens the circuit to the signal device 
and closes the circuit which may be traced from i. 
ground 46, through arm 33 contact 28, conductor 
104, Switch elements 98, 99, conductors 100, 101, 
Coil 102, conductor 80, to current-source 12, to 
ground. This energizes reset relay 75, closing 
SWitch 107, 108 and transposing switch element 
T7. This makes a circuit from current source 
through conductor 80, element 77, contact 71, 
conductor 70, reset coil 65 to ground 56, which re 
stores the arm 63 to initial position, and breaks 
the circuit, which, through switch elements 77,78, 
conductor 81 and switch 96 kept the relay 90 
energized. A circuit through 107, 108 may now 
be traced from ground 109, through conductors 
110, 45, reset coil 43, conductor 18, current-source 
to ground 11, thus restoring the airin 33 to its 
initial position. 
Should the Watchman's station 120 be operated 

before the predetermined alarm period, a circuit 
Will be established from the current-source 
through conductor 80, coil 102, switch 135 to 
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4. 
ground reset relay 132, thus energizing ireset reiay 
75, causing a circuit from current-source 12, 
through switch elements 77, 71, conductor 70, 
reset coil 65 to ground 56, thus restoring aim 63 
to its initial position. Another circuit through 
Switch 107, 108 will energize reset coil 43 and re 
store contact arm 33 of the primary selector to its 
initial position. 

The apparatus of Fig. 3 
Under the certain circumstances, the relays 75 

and 90 are not necessary, in Winich case the Siryn 
plified form of apparatus of Fig. 3 may be used. 
In this case the piinairy aid Secondary Select 

ors are Substantially alike, the Switch 52 being 
Omitted entirely. 

In the form of Fig. 3 parts 10 to 48 are Substan 
tially the same as in Figs. and 2; but the Sec 
Ondaly advance magnet 55 is connected by con 
ductors 125, i40, 41 in series between the un 
grounded terminal and the next to the last pri 
mary contact 29, whereby the nagnet 55 is ener 
gized once, and the Secondary an 63, engageable 
with contacts 60, 61, 62, is advanced, every time 
the contact 29 is engaged. 
The conductor 18 and the primary reset coin 

ductor 45 connect the primary reset magnet 43 in 
Series between Said ungrounded terminal 12 and 
the last primary contact 88, Whereby the primary 
arm 33 is restored each time the contact 30 is 
engaged. 
Conductors 125, 143 connect, said ungrounded 

terminal 12 to the secondary arm 63, whereby 
when the secondary aim engages the contact 6 
and the primary arm engages One of the contacts 
27, current passes through the signal circuit, corn 
prising conductors 84, 85, 86 connecting the signal 
device 87 in a Series between the group of inter 
mediate primary signal contacts 27 and the pre 
determined secondary siginal contact 61. 
A secondary reset conductor 145 connects the 

secondary contact 62 next above said secondary 
signal contact 61 to one end of the Solenoid of the 
reset magnet 65, the other Solenoid end being 
grounded as at 146, whereby when the airin 63 
engages the contact 62 the Secondary aim is re 
stored. 
The watchmaln's Station 120 is about the same 

as in Figs. 1 and 2, and the Switch i35 thereof is 
closed by the relay 32 and is connected by coin 
ductors i01, 129' in circuit between the primary 
and secondary reset conductors 45, 125 to ener 
gize both reset magnets 43, 65, when the watch 
man's station is operated. 

Operation. Of the apparatus of Fig. 3 
The operation of the apparatus of Fig. 3 is 

obvious from the foregoing. 
The primary arim 33 is stepped up cnce each 

time the Switch 21 is closed, until it engages con 
tact 29, whereupon current passes through i2, 
125, 140, 55, 145, 29, 33 and ground 46, thus 
stepping up the secondary aim 63 one step. 
On the next closure of the SWitch 2, the arm 

33 reaches the contact 30, and current passes 
through 18, 4.3, 45, 30, 33 to ground 46, and ener 
gizes 43 and resets the arm 33. 
The secondary arm is stepped up once each 

time the contact 29 is engaged and finally reaches 
contact 61. Then when the primary arm next 
reaches one of the group 84, Curreint passes 
through 12, 125, 143, 63, 61, 86, 87, 85, 84, 27, 33 
and ground 46, and the alarm device 87 rings 
until the arm 33 passes the last contact 27. 

Next the arm 33 reaches contact 29 and steps 

1,942,814 
the Secondary arim 63 from contact 61 to 62. 
When the arm 63 reaches contact 62, Solenoid 65 
is energized and resets the secondary an as Soon 
as the advance pawl releases it. Next the arm 33 
reaches the contact 30 and resets. 

If the Watchman's station is pulled, current 
paSSes through 12, 125, 120, 135, 129', closing the 
Switch 35. This causes current to pass through 
12, 18, 4.3, 45, 129, 135, 101, 45, 65 to ground 146, 
energizing magnets 43 and 65, restoring both 
aims 33 and 63. 

I claim as my invention: 
1. An apparatuS comprising a primary mem 

ber; means whereby said member is advanced to 
a predetermined position and restored; a Sec 
Ondary member; ineans to advance the Secondary 
lineineer a small increment each tine said pri 
ary member substantially reaches said posi 

tion; a translating device; means for operating 
said dievice each time both members reach re 
spective predeteriniined points; means to auto 
riatically re3tore both silenbei's Whsin Said device 
is operated; and means for at will restoring both 
EneinberS. - 

2. An apparatuS CO prising a priinally men 
ber; aneans whereby said member is advanced to 
a predeterrained init and restored; a Secondary 
IG2 either; .2e3.ns to advance the Seconday inem 
be a Small increment, each time said primary 
Thenbei Sui)Stantially reaches Said limit; a trans 
iating device; means for operating said device 
each time both members reach predetermined 
points; and in: eans to automatically restore both 
merinbei's wine: said device is operated. 

3. An apparatus comprising a primary men 
ber; Ineans whereby said member is advanced to 
a predetermined position and restored; a Second 
alry ninenber; eans to advance the Secondary 
Iihenber a small incitement each time said pri 
mary member substantially reaches said posi 
tion; a translating device; means for operating 
said device each tine both Inenbers reach pre 
determined points; and heans for at Will restor 
ing bath members. 

4. An apparatuS comprising a primary ai'in; 
neans whereby Said airin is slowly advanced to a 
limit; a Secondary arm; lineans to advance the 
secondary arm a step each time said primary arm 
substantially reaches said limit; a signal device; 
inea, as for Operating Said device each time both 3 
arms have reached respective predetermined 
points of their travel; restoring means to auto 
matically restore the primary ariin each time it 
reaches the end of its travel; means automati 
cally operable to restore both arms after said die 
vice is operated; and means for at Will restoring 
both airins before or during Operation of the de 
Vice. 

5. An apparatus connprising a nowable mem 
ber; ineans operable by electiic impulses whereby 
said member is slowly advanced step-by-step; 
means fol' supplying Such inpulses; a translating 
device set in operation by said member after the 
member has noved a predetermined distance; 
reset means automatically Set in operation after 
said device is operated to restore the meaber to 
initial position; and means for at Will operating 
the reset in eans. 

6. An apparatus comprising a haink of Spaced 
prinary contacts: 
Successively engageabie With Said contacts; 
means whereby said member is periodically ad 
wanced one contact; an actuating SWitch closed 
by said member before the last contact is 
reached; a secondary bank of contacts; a Second 

a priinary contact member . 
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alry arm engageable With Said contactS; neas in 
circuit. With Said SWitch to advance the secondary 
aim Gine contact each tire Said Switch is closed; 
means electrically connecting adjacent interiae 
diate primary contacts to provide a group of Sig 
nal ContactiS; a Signal device; and signal circuit 
meains connecting, in Series circuit, said normally 
closed SWitch, the Secondary airin, a predeter 
iniined Secondary Coitaci, Wei engaged by Said 
alm, Said Siginal device, and Said group when en 
gaged by Said inerinbei, Whereiy Streit, 3y pass 
through and operate the signal device. 

7. An apparatuS COI prising a novajoie piri 
nary COntact heinber; eaS Wereby said mern 
ber is normally slowly advanced, and restored; a 
in OVable Secondairy inenbei'; in eans to advaitaca 
the Secondary member one each time said pri 
mary member substantially eaches end of its 
movement; a normally deemergized reset, relay; 
a Signal contact engageable by the primary men 
be inteinediately of its tiravel; a signal device; 
a Secondary contact; means for operating said 
Signal device when said secondary and Signal coin 
tacts are engaged by Said inenbers and said re 
lay is deemei'gized; means altClimatically operable 
to energize the reSet Irelay after the signal device 
has been operated; means operabie oy the reset 
relay When energized to restore both ans; and 
means foir at Will energizing the reset relay. 
8. An apparatus comprising a primary aim; 

means Whereby said an is slowiy advanced to a 
limit; a Secondary ann; means to advance the 
Secondary aim a step each time said primary arm 
Substantially reaches said limit; a signal device; 
means for Operating said davice each time both 
arms have reached respective predeteriained 
points of their tiravel; restoring neans to auto 
matically restore the primary arm each time it 
reaches tile end of its travel; reset ileans auto 
natically operaole to restore both airins after 
Said device is operated; and Keans for at Will 
Operating the reset means to restore both airns. 

9. An apparatis contiprising a nowable primary 
COntact member; reains whereby said member is 
nonally slowly advanced; a rinovable Secondary 
member; means to advance the Secondary men 
ber One each tine said primary nerinber Sub 
Stantially reaches end of its incVeineint; a nor 
nally deenergized reset relay; signal contact 
engageable by the primary member internedi 
ately of its travel; a signal device; a Secondary 
contact; means for operating said signal device 
When said Secondary and signal contacts are 
engaged by Said inenber and said relay is de 
energized a locking-in relay; leans to lock-in 
the locking-in relay when the signal is operated; 
leanS Operable y Said Ocking-in relay to eer 

gize the reset relay after the signal device has 
been operated; means Operable by the reset relay 
When energized to estore the Secondary an and 
release the locking-in relay; means operable by 
said member when at the end of its tiravel or by 
the reset relay when energized to restore the 
primary arm; and neans for at will energizing 
the reset relay to restore both arms. 

10. An apparatuS comprising a bank of spaced 
primary contacts; a primary contact member 
successively engageable With said contacts; 
means whereby Said neiber is periodically ad 
vanced one contact; an actuating SWitch closed 
by Said member before the last contact is reached; 
a secondary bank Of contacts; a Secondary airin 
engageable With said contactS: Ineains in circuit 
With said SWitch to advance the Secondary an 
one contact each time Said SWitch is closed; a 

5 
normally deemergized reset relay including a re 
Set Solenoid, and a norinally closed switch; 
Eneans electrically connecting adjacent inter 
nediate primary contacts to provide a group. of 
Signal contacts; a Signal device; signal circuit 
IneathS COInecting, in Series circuit, said nor 
inally closed SWitch, the Secondary arm and a 
predeterrained Secondary contact when inter 
engaged, Said Sigial device, and Said group when 
engaged by Said neigbei, whereby current may 
pa,SS through and operate the Signal device; a 
locking-in relay; means to lock in the locking in 
relay Wien the Signal is operated and the nor 
Inally closed Switch is closed; means operabie by 
said locking-in relay to energize the reset relay 
When the primary contact next above said group 
is engaged by the prinary member; means op 
erable by the reset relay When energized to restore 
the Secondary airin and release the locking-in 
relay; means Operable by Said ember when en 
gaging the last contact; or by the reset relay 
When energized to restore the primary arm; and 
means for at Will energizing the reset, relay to 
restore both arms. 

11. A deliquency alarm apparatus comprising a 
Source of current having a grounded and an un 
grounded tel'niinal; a Crinally open minute coin 
tact SWitch; eans for closing said Switch 
periodically; a step-by-Step selector mechanism 
Comprising an advance Inagnet having an ad 
vance coil connected in Series with said switch 
between said ungrounded terminal and the 
ground, whereby when said contact, switch is 
closed the advance magnet is energized; an 
arcuately arranged bank of insulated closely 
Spaced primary Selector SWitch contacts; a rotat 
able Shaft coaxial With said bank; a ratchet and 
a grounded contact arm, fast on said shaft; the 
arm engageable with said contacts; a pivoted 
ariature attracted by Said advance magnet and 
cari'ying an C5)erating air carrying a pivoted 
pawl, engageable with, and nornally disengaged 
from said ratchet whereby said contact arms are 
noved from One contact to the next each time 

Said maginet is energized; and signal means con 
Structed to be connected in circuit. With Said arm 
and a predetermined contact of the bank for at 
tinneS Operating the signal when Such contact is 
eingaged by the arm. 

12. An apparatus comprising an arm; means 
Whereby Said arm is slowly advanced; a signal 
device; means for operating Said device each 
time Said aria reaches a predetermined point of 
itS travel; reset means automatically operable to 
restore the arm. When the signal is operated; 
ineans including an electro-magnet for operat 
ing Said reSet Imeans When the magnet is ener 
gized; a Watchman's station comprising signal 
transmitter having a normally closed signal wheel 
operated SWitch; a relay having its solenoid inter 
posed in circuit with Said Switch and comprising 
a normally open SWitch adapted to be closed when 
the relay magnet is deemergized and having its 
elementS respectively connected in circuit. With 
Said electro-magnet whereby when the station is 
Operated the magnet is energized and said arm 
restored. 

13. An apparatus comprising a bank of spaced 
primary contacts including interinediate signal 
Contact or contacts, and a secondary-advance 
contact near the end of the bank; a primary 
contact member engageable with said contacts; 
means whereby said member is at intervals ad 
Vanced one contact; a Secondary advance magnet 
connected in circuit with said advance contact; 
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6 
a secondary bank of contacts including an inter 
mediate signal contact; a secondary contact 
member engageable with the secondary contacts; 
means to advance the secondary member One 
contact each time the secondary imagnet is ener 
gized; a signal device; and a signal circuit means 
connecting the signal device in a series between 
the primary and secondary signal contacts when 
engaged by the respective contact members. 

14. An apparatus comprising a bank of Spaced 
primary contacts including intermediate signal 
contact or contacts, a reset contact inear the end 
of the bank and a Secondary-advance contact be 
tween the signal and reset contacts; a primary 
contact member engageable with said contacts; 
means whereby said member is at intervals ad 
Vanced One contact; means to restore the pri 
mary member including a primary reset magnet 
in circuit With the primary reset contact; a Sec 
ondary advance magnet connected in circuit With 
said advance contact; a secondary bank of con 
tacts including an intermediate signal contact, 
and a reset contact nearer the end of the bank; a 
secondary contact member engageable with the 
Secondary contacts; means to advance the Sec 
ondary contact member one contact each time the 
Secondary magnet is energized; a signal device; a 
signal circuit means connecting the siginal device 
in a series between the primary secondary signal 
contacts when engaged by the respective arris; 
means including a secondary reset inagnet to 
restore the secondary member; a secondary reset 
circuit means connecting in series circuit the sec 
ondairy reset contact and magnet; and means 
for at will connecting the rese, magnets in series 
circuit. 

15. An apparatus comprising a circuit having 
primary spaced contacts, a movable arm there 
for, means including ain electromagnet for ad 
vancing said arm step-by-step over said contacts, 
means for returning said arm; secondary spaced 
contacts, another movable arm for said latter 
contacts, and means including a relay for advanc 

1,942,814 
ing said second arm one step previous to the re 
turn of said first arm each time said first arm 
reaches a predetermined contact. 

16. An apparatus comprising an electric cir 
cuit a bank of Spaced primary contacts, a pivot, 
an aim mounted on said pivot for step-by-step 
advance movement over said contacts to a pre 
determined position, means whereby said arm is 
advanced to said position and returned; a bank 
of Secondary Spaced contacts, a second pivot, an 
other arm mounted on Said latter pivot, and 
means for advancing said second arm one step 
Over its contactS each time Said first, arm reaches 
Said position. 

17. An apparatus comprising in combination an 
electric circuit having a bank of spaced contacts, 
a pivot, an arm incunted on said pivot for step 
by-step advance inovement over said contacts, 
lineaths for advancing Said arm, said means in 
cluding a ratchet rigid with said arm, a pawl 
engaging Said ratchet, an airinnature carrying said 
pawl, an impulse operated ineans controlling the 
electric circuit, a nih2gnet for actuating said arma 
ture, a releasable detent for holding said ratchet 
after each actuation, neans for releasing said 
detent after the advance movement, and a spring 
cooperating With Said ratchet to return said arm. 

18. An appalatll3 corinprising an electric cir 
C2it having a prinary bank of contacts, a sec 
Ondary bank of COintacts, a novable arm for the 
first bank, a raiovable arm for the second bank, an 
alal’n in the circuit, unitary time operated means 
for ciosing and Opening the circuit whereby to 
Continlously advance the first mentioned arm 
Step-by-step to the last contact of its bank, means 
for repeatedly restoring the last mentioned arm 
to its initial position, means for advancing the 
Second nentioned arrin a single step each time the 
first mentioned aim reaches its last contact, and 
in eans for Operating said alarin each time the sec 
Ond nientioned arm reaches a predetermined con 
tact. 

RICHARD M. HOPKINS. 
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