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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

{ 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 chject of the invention is to provide a con-
veniently operated electrical apparatus of this
kind suitable for operation from time clock sys-
tems 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 cbject 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 claims.

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

S steps to its limit of movement and then auto-

matically restored; a means to automatically ad-
vance a secondary arm & step each time said
primary arm substantially reaches said limit;
and 2 signal device automatically operated each
tiime 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
cperating the reset means to restore both arms

(CL 161—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, sighal 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- 8¢
mary 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
means 43, 47, 48.

An actuating switch 52 is closed by a member
5§ 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 arm 63 is moved one contact each time
the arm 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- 100
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. 110
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A locking-~in relay 80 is locked-in when thecon-
tact 61 is engazed and the normally closed switch
is closed; and a switch 98, 99 iz closed by said
locking-in relay so that when the primaiy con-
tact 28 next above said group is engaged by the
primary arm after the signal device is operatedq,
current may pass through conductors 80, 102,
101, 100, members 98, 29, conductor 104 and arm
33 to energize the reset relay 102 to cause it to
close the switch 77, 71 to energize reset coil 83
and restore the secondary arm 63 and rclease
the locking-in relay 90. At the same time, the
switch 107, 108 closed by the reset relay 75 causes
current through the coil 43 to restore the primary
arm 23. The watchman’s station 120 providss
means for at will energizing the reset relay 75
to restore bhoth arms 32, 63 by the operation cf
the relay 75 as just explained.

Now the apparatus will be described in de-
tail.

Siep-by-step mechanism

The improved delinguency alarm apparatus is
shown as operated from a source of curreni 10
having a grounded terminal 11 and an unground-
ed terminal 12.

A primary step-by-step selector mechanisia

. comprises an advance magnet 16 (Fig. 2) having

an advance coil 17 connected by conductors 18,
19, 20 in series with a normally open, pericdically
closed switch 21 between said ungrounded termi-
nal 12 and a ground 22, whereby when said con-

. .tact switch is closed the advance magnei is en-

85

40

ergized. The switch 21 is conventionally shown
as provided with a closing means 24 which may
be controlled by the master clock of a time cloek
system.

Primary- selecior

A shaft 25 coaxial with an arcuately arranged
hank of insulated closely spaced primary selector
switch contacts 28, 27, 28, 29, 30, carries therecn
a ratchet 82 and a groundsd contact arm 33, the
arm 33 being engageable with said contacts. A
pivoted armature 35 attracted hy said advance
magnet carries an operating arm 36 carrying piv-
oted pawl 37, engageable with, and normally diz-

" engaged from said ratchet, whersby when said

55

60

75

contact arm is moved from one contact to the
next each time said magnet 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,

Primary reset means

A primary reset magnet coil 43 of the magnen
44 is connected by conductors 18, 45 in series he-
tween said last primary contact 30 and the un-
grounded terminal 12 whereby when the last
contact 30 is engaged by the arm 33, current
passes through the reset coil 43, conducter 45 and
said arm 33 to a ground 46 and energizes the
reset coil 43, ’

A pivoted armature 47 atfracted by the reset
magnet 44 carries a detent pawl 48, and is adapt-
ed to disengage the latter from the ratchet 32 to
cause the arm to fly back under the action of a
spring 49 to zero position.

Secondary selector actuaiing switch

An actuating arm 50 carried with said contact
arm 33 carries an insulating head 51 engageable

1,042,814

with a normally open actuating switeh 52, closed
by said head just before the last comtact 30 is
reached by the arm. Said switch has one element
connectad by a conductor 53 to said ungrounded
terminal 12 and the other by z conductor 54 fo
the coil 55 of o secondary selector advance mag-
nes, whereby said coil is conneched in series be-
tween said switch and a ground 56, whareby
when the switeh 52 is closed, the coil 55 is ener-
gized.

Secondary selector switch

Said coil 55 is a vart of a secondary selector

‘switch 58, similar to that of Fig, 2. Said second-

ary switch comprises a shaft 59 rotatable coax-
ially with an arcuaiely arranged bank of insu-
lated closely spaced secondary selector switch
contacts 60, 61, 52. Said shaft carries a ratchet
and a contach arm 63 as in Fig, 2, the arm being
engageable with said contacts 60, 61, 62. A piv-
oted armature is attracted by said advance mag-
naet when the coil 55 is energized, carries an op-
erating arm carrying a pivotal pawl, engageable
with, and normelly disengaged from said ratchet,
whereby said contact arm is moved from one
contact to the next each time said magnet is
ensrgized.

Secondary reset means

£ soring tends to restore the confact arm; and
a detent pawl engaging the ratchet and normally
holds the arms against retrograde movement, in
the same manner as is shown in Fig. 2.

A secondary reset magnet coil 65 associated
with the secondary bank and has one end con-
nected by a conductor 88 to the ground 58 and
the -octher end connected by a conductor 70 to
said normally unengsged 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
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 T1, M,
78 ceontrolled by said armature and having a
movahle element 77 and a normally engaged con~
tact 78 and a normally disengaged contact 71,
the movable element 77 being connected by a con-
ducter 89, to said ungrounded terminal 12, Con-
ductors 81, 82 connect the normally engaged con-
tact 78 to the secondary arm 63, whereby the
secondary arm is normally charged.

The signal alerm 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 61 of the secondary bank, 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 T8, conductor 81, the secondary
arm 63, conductor 88, said signal device 87 con-
ductor 85, one of said group 27, 27, the primary
arim 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 zaid alarm circuit, whereby
the coil 91 becomes energized when the arm 62
engages the contact 61. When the magnet coil
91 is energized, an armature 95 is attracted, clos~
ing the normally open locking-in switeh 96, thus
permitting current to flow through conductors 80,
81, the switch 96, conductor 86, coil 91 and ground
92 1o lock-in the switch 96 and alzo the reset
switch 98, 99.

Automatic reset means

The reset switch 68, 85 has one element 99 con-
nected by conductors 100, 101 to the reset coil
102 of the relay 75 and the other element 98
connected by a conductor 184 to the primary
bank contact 28 next above said group 27, where-
by when the primary arm reaches such contact
28, the reset relay coil 102 is energized, the ar-
mature 105 is attractad and the movable element
77 of the double throw swiich is engaged with
said normally unengaged contact 71 thus per-
mitting current to flow through conductor 81,
switch elements 77, 71, conductor 70, reset coil 65
and ground 58, to restore the secondary arm 63.

At the same time, a primary reset switch 107,
108 is closed by said reset relay. This switch has
one element 108 groundsd as at 108, 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 192 is
energized, currant passes through conductor 18,
coil 43, conductors 45, 119, switch 167, 108 and
ground 1069, and the primary arm is restored.

Watchman’s transmitiing station

If the watchman is properly in attendance he
will prevent the sounding of the signal device 87,
by operating a watchman’s station 120 com-
prising signal transmitter having a normally
closed signal-wheel-operated switch 121, 122, 123
having an element 122 connected through con-
ductors 124, 125 and solenoids 126 to said un-
grounded current-source terimminal 12, and the
other element 123 grounded as at 127 throush
conductors 128, 123 and sclenoids 130.

A pair of relays 131, 132 have their solenoids
interposed in circuit with said switch as just ex-
plained, the relay 131 contrclling a distant alarm
or central station signal, the other relay 132 com-
prising a normally open switch 135 adapted to be
closed when the relay magnet is deenergized and
having its elements respsctively 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,

T 63 restored, as above explained.

Obviocusly any number of stations 120 may be
used.
The operation of the apraraius

The apparatus, as explained previously, is ar-
ranged to be operated from a master clock send-
ing out minute impulses which onerate the con-
tact device 21, and if the watchman fails to
operate the station 120, an alarm will be scunded
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 noimial condition
and will not be permitted to reach the alarm posi-
tion as long as these boxes are pulled within the
designated period.

The cperation of the minute impulse 24 closes
the switch 21 energizing the advance coil 17 of
the primary selector, the circuit being through
terminal 12 of the current source to the ground 22.
Each time this coil 17 is energized, the primary
contact arm 33 is advanced one step. ‘After the
arm 33 is advanced ten, for instance, steps, the
head 51 closes the switeh 52 which energizes sec-
ondary advance coil 55 advancing the secondary
arm 63 one step. It will be noted:that the head
51 cioses the switch 52 before the arm 33 reaches
the contact 30. This is to make sure that the
coil 55 shall operate the arm 63 before the circuit
18, 43, 45, 33, 46 which is made through the con-

act 3G and arm 23 operates reset coil 43 to re-
lea:e the pawl 48 and cduse the arm 33 to fly

back to its initial position.

As shown 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

of contacis 27 of the primary selector. This con-

tact €1 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
&) 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 arm 62 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
minute impulses transmitted to arm 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-
t01 86, signal device 87, conductor 85, contacts 84,

arm 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
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
greund. This energizes reset relay 75, r'losmg
switch 107, 108 and transposing switch element
77. This makes a circuit from current source
through conductor 80, element 77, contact 71,
conductor 70, reset coil 85 to ground 56, which re-
stores the arm 63 to initial position, and breaks
the circuit, which, through switch elements 77, 78,
conducter 8% and switch 96 kept the relay 90
energized. A circuit through 107, 108 may now
be traced from ground 108, through conductors
110, 45, reset coil 43, conductor 18, current-source
to ground 11, thus restoring the arm 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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ground reset relay 132, thus energizing reseb reiay
75, causing a circuit from current-source 12,
through switch elements 77, 71, conductor 70,
reset coil 85 to ground 56, thus restoring arm €3
to its initial position. Another circuit througt
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 which case the sim-
plified form of apparatus of Fig. 3 may be used.

In this case the primary and 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. 1 and 2; but the sec-
ondary advance magunset 53 is connected by con-
ductors 125, 1490, 141 in series between the un-
grounded terminal and the next to the last pri-
mary contact 29, whereby the magnet 55 is ener-
gized once, and the secondary arm 63, engageable
with contacts 60, 81, 62, is advanced, every time
the contact 29 is engaged.

The conductor 18 and the primary reset con-
ductor 45 connect the primary reset magnet 43 in
series between said ungrounded terminal 12 and
the last primary contact 20, 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 arm engages the contact §1
and the primary arim engages one of the contacts
27, eurrent passes through the signal circuit com-
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 signal 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 bheing
grounded as at 146, whereby when the arm 63
engages the contact 62 the secondary arm is re-
stored.

The watchman’s station 120 is about the same
as in Figs. 1 and 2, and the switch 135 thereof is
closed by the relay 132 and is connected by con-
ductors 101, 128’ 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 arm 33 is stepped up cnce each
time the switch 21 is cloged, until it engages con-
tact 29, whereupon current passes through 12,
125, 140, 55, 145, 29, 233 and ground 46, thus
stepping up the secondary aim 63 one step.

On the next closure of the switch 21, the arm
33 reaches the confact 30, and current passes
through 18, 43, 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, current . passes
through 12, 125, 143, 63, 61, 86, 87, 85, 84, 27, 83
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 arm 63 from contact 61 to 62.
‘When the arm 63 reaches contact 62, solenoid 65
is energized and resets the secondary arm as soon
as the advance pawl releases it. Next the arm 33
reaches the contact 30 and reseis.

If the waitchman’s station is pulled, current
passes through 12, 125, 120, 135, 129, closing the
switeh 135. This causes curreni to pass through
12, 18, 43, 45, 1297, 135, 101, 145, 65 to ground 1486,
energizing magneis 43 and 65, restoring both
arms 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 positicn and restored; a sec-
ondary member; means to advance the secondary
memper a small increment each time said pri-

ary member substantially reaches said posi-
tion; a transiating device; means for operating
said device each time both members reach re-
spective predstermined points; means to auto-
matically restore both mambers when said device
is operated; and means for at will restoring both
members.

2. An apparatus comprising a primary mem-
ber; means whereby said member is advanced to
a predetermined limit and restored; a secondary
mermber; means to advance the secondary inem-
her a small increraent each time said primary
member substantially reaches said limit; a trans-
iating device; means for operating said device
each time both members reach predetermined
points; and means to automatically restore both
members wien said device is operated.

2. An apparatus comprising a primary mem-
ber; means wheredy said member is advanced to
a predstermined position and restored; a second-
ary member; means to advance the secondary
member a small increment each time said pri-
mary member substantially recaches said posi-
tion; a translating device; means for operating
said device each time both members reach pre-
determined points; and means for at will restor-
ing both members.

4. An apparatus comprising a primary arm;
means whereby said arm is slowly advanced to a
limit; a secondary arm; means to advance the
secondary arm a step each time said primary arm
substantially reaches said limit; a signal device;
means for operating said device each
arms have reached respective predetermined
points of their travel; restoring means to auto-
matically restore the primary arm each time it
reaches the end of its travel, means automati-

cally operable to restore both arms aiter said de- 1

vice is cperated; and means for at will restoring
both arms before or during cperaticn of the de-
vice.

5, An apparatus comprising a mecvable mem-
ber; means operable by electric impulses whereby
said member is slowly advanced step-by-step;
means for supplying such impulses; a translating
device set in operation by said member after the
member has moved a predetermined distance;
reset means automatically set in operation after
said device is operated to restore the member to
initia] position; and means for at will operating
the reset means.

8. An apparatus comprising a hank of spaced
primary contacts; a primary contact member
successively - engageable with said contacts;
means wherehy said member 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 second-
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ary arm engageable with said contacts; means in
circuit with said switch tc advance the secondary
arm cne coniact each time said switch iz closed;
means elecirically connecting adjacent interme-
diate primary contacts to provide a group of sig-
nal contacits; a signal device; and signal circuit
means connecting, in serieg circuit, said normally
closed switch, the secondary arin, a predeter-
mined secondary contact when engaged by said
arm, said signal device, and said group when en-
gaged by said member, whereby current may pass
through and opsrate the signal device. :

7. An apparatus comprising a movaple pri-
mary contact member; means whereby said mem-
ber is normally slowly advanced, and restored; a
movable secondary member; means to advance
the secondary member one each time said pri-
mary member substantially reaches end of its
movement; a normally deenergized reset relay;
a signal contact engageaple by the primary mem-
ber intermediately of its travel; a signal device;
a secondary contact; means for operating said
signal device when said secondary and signal con-
tacts are engaged by said members and said re-
lay is deenergized; means autcmatically operable
to energize the reset relay afier the signal device
has been operated; means operabie by the reset
relay when energized to restore both arms; and
means for at will energizing the reset relay.

8. An apparatus comprising a primary arm;
means whereby said arm is slowly advanced to a
limit; a secondary arm; means to advance ths
secondary arm a step each time said primary arm
substantially reaches said limit; a signal device;
means for operating said device each time both
arms have reached respective predetermined
points of their travel; restoring means to auto-
matically restore the primary arm each time it
reaches the end of ifs travel; reset means auto-
matically operable to restore both arins after
said device is operated; and means for at will
operating the reset means t¢ restore both arms.

9. An apparatis comprising a movable primary
contact member; means whereby said member is
normally slowly advanced; a movable secondary
member; means to advance the secondary mem-
ber one each time said primary member sub-
stantially reaches end of its movement; a nor-
mally deenergized reset relay; signal contact
engageanle by the primary member intermedi-
ately of its travel; a signal device; a secondary
contact; means for operating said signal device
when sgaid secondary and signal contacts are
engaged by said member and said relay is de-
energized; a locking-in relay; means to lock-in
the locking-in relay when the signal is operated;
means operable by said locking-in relay tc ener-
gize the reset relay aiter the signal device has
been cperated; means operable by the reset relay
when energized to restore the secondary arm and
release the locking-in relay; means operable by
said member when at the end of its travel or by
the reset relay when energized to restore the
primary arm; and means for al will energizing
the reset relay to restere toth arms.

10. An apparatus comprising a bank of spaced
primary contacts; a primary contact member
suiccessively engageable with said contaets;
means whereby said member 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 arm
engageable with said contacts; means in circuit
with said switeh to advance the secondary arm
one contact each time said switch is closed; a

5
normally desnergized reset relay including a re-
set =olenoid, and a normally closed switch;
means electrically connecting adjacent. inter-
mediate primary contacts to provide a group.of
signal -contacts; a signal device; signal circuit
means counecting, in series circuit, =aid nor-
mally closed switch, the secondary arm and a
predetermined secondary contact when inter-
engaged, said signal device, and said group when
engaged by said member, whereby current may
pass threugh and operate the signal device; a
locking~in relay; means to lock in the locking in
relay when the signal is operated and the nor-
mally clesed switch is closed; means operakie by
said locking-in relay to energize the reset relay
when the primary contact next above said group
is engaged by the primary member; means op-
erable by the reset relay when energized to restore
the secondary arm and release the locking-in
relay; means ogperable by said member 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 deliguency alarm apparatus comprising a
source of current having & grounded and an un-
grounded terminal; a normally open minute con-
tact switch; means for closing said switch
periodically; a step~by-step selactor mechanism
comprising- an advahce magnet 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
armature attracted by said advance magnet and
carrying an cperating arm carrying a pivoted
pawl, engageable with, and normally disengaged
from said ratchet whereby said contact arms are
moved from one contact to the next each time
said magnet is energized; and signal means con-
structed to be connected in circuit with said arm
and a predetermined contact of the bank for at
times operating the signal when such contact is
engaged by the arm.

12. An apparatus comprising an arim; means
whereby said arm is slowly advanced; a signal
device; means for operating said device each
time said arm reaches a predetermined point of
its travel; reset means automatically operable to
restore the arm when the signal is operated;
means including an electro-magnet for operat-
ing said reset means 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 cpen switch adapted to be closed when
the relay magnet is deenergized and having its
elements respectively connecied in ecircuit 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 intermediate 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 magnet is ener-
gized; a signal device; and 2 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 near 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 signal device
in a series between the primary secondary signal
contacts when engaged by the respective arms;
means including a2 secondary resset magnet to
restore the secondary member; a secondary reset
circuit means connecting in series circuit the sec-
ondary reset contact and magnet; and means
for at will connecting the reset magnets in series
circuit.

15. An apparatus comprising a circuit having
primary spaced contacts, a movable arm there-
for, means including an electromagnet for ad-
vaneing 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-
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ing said second arm one step previous to the ré«
turn of said first arm each fime said first arm
reaches a predetermined contact.

18. An apparatus comprising an electric cir-
cuit a bank of spaced primary contacts, a pivot,
an arm 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 pivoi, 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 mounted on said pivot for step-
by-step advance inovement over said contacts,
means for advancing said arm, said means in-
cluding a ratchet rigid with said arm, a pawl
engaging said ratchet, an armature carrying said
pawl, an impulse opsrated means controlling the
electric circuit, a mzgnet for actuating said arma-
ture, a releasable detent for holding said ratchet
after each actuation, means for releasing said
detent after the advance movement, and a spring
cooperating with said ratchel to return said arm.

18. An apparatus comprising an electric cir-
cuit having a primary bank of contacts, a sec-
ondary bank of confacts, a movable arm for the
first bank, a movable arra for the second bank, an
alarm in the circuit, unitary time operated means
for closing and opening the circuit whereby to
continuously 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 mentioned arm a single step each time the
first mentioned arm reaches its last contact, and
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means for eperating said alarm each time the sec~ 115

ond mentioned arm reaches a predetermined con-
tact.
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