2,783,458

INVENTOR
ATTORNEY

b

1954

S. M. HAMMER
FAULTY CIRCUIT ALARM

Filed March 18

Feb. 26, 1957

A

¥
S. /'OOW/J A

|
T
)
|
|
< |
N
I
|
&
!
1
|
[\
= |
]
< |
N
|
o |
N
I
i
5!
=
|
® I
Q |
- |
o 1
= |
1
]
e
Y
|
1
|
>mi
|
|
i
J
‘By

| | cAtlasta, Forvward & ole feau_

{
I
}
_
| _
L] |
I “ 6| S8 21 ol _ _ G
| I f
! | “ VAR )
| i
| | |
_
| . L S ot i |
] __ | { i !
I derd _ ! i
| / vz i ! P!
| ' 4__
! a2 | ~--7- 4
! $ | ' |
I 2 D : e
! .\ o2 “ g _
| _ _
I - ] !
_ b2 | [
|||||||||||||||||||||||| |
6 i
I s _
8 . o



-

United States Patent Offi

)

2,183,458
P@tented Feb. 26, 1957

CC

1

2,783,458
FAULTY CIRCUIT ALARM

Sigwald M. Hammer, Independence, Kans., assighor to
-Sinclair -Research Laberatories, Inc.,, Harvey, If, a
corporation of Delaware

Application March 18, 1954, Serial No. 417,172
‘4 Claims. (Cl, 340-=251)

‘My invention relates ‘to-alarniing devices and more par-
‘ticularly ‘provides ‘a system for actuating an -alarm to in-
‘dicate failure of automatically intermittently or periodi~
‘cally actudted remotely located electrical equipment.

The ‘failure of automatically operated illuminating
‘lariyps 'such as beacon and waraing lamps used on radio
“or ‘other towers requires in many instances the produc-
‘tion of an alarm signal to indicate such failure to an at-
‘tendant located at some remote point. It is often desir-
‘able where different groups of lights are employed -at a
‘given location to produce an alarm signal indicating the
failure as-occurring in one particular group of lights or
‘to’indicate failure of the immediate power circuit serving
the lights in order that the remotely located attendant
can be properly informed as to the nature of the ‘equip-
inent which has failed ahd thus indicate the necéssary
replacetnénit parts as well as the ‘urgency of the failure.

1 have found 'that in automatically and intermittently

‘Or ‘periodically operated rémote equipment automatic.

alafm signal operation can be obtained by a system utiliz-
1ing delayed-action, thermaily operated, circuit controlling
devices wherein a normally open first thermal delay relay
1is actnated to close an independent ‘alarm circuit in re-
'sponse to application of operating potentials to ‘the re-
motely located-electrical system, and wherein a ‘normally
closed second thermal delay relay, having'a shoitet period
of actiation than the first relay device, is -actuated in re-
sponse to the flow of current to the rembotely located
electrically operated device to open the indepéndert alarin
circuit by coiinection of its switch contacts in ‘series with
the switch contacts of the first relay dévice.

~ T'am-aware that heretofore thermally sesitive ‘circuit
‘breaking devices have been utilized to detect lamp failire
at remotely located lamp installations by positiching ‘stich
devices in the proximity of the lamps to be monitored to
cause ‘the devices to Operate in response to the presence
or absence of heat radiated by the Tamps. __Such thernally
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sensitive contacting devices are particularly subject tothe

‘disadvantage that their location in the proximity of the
Tamp 'to be monitored often makes them relatively indc-
cessible for servicing and requires an additioral electric
lead to-be wired in with power lines to the latip. ‘Such

contactors are also limited to usage in detection of fail- -

‘ure of reniotely located electrical equipment which oper-
ate at relatively high temperatures, such as lamps, and
cannot be used to detect failure of relatively cold runiihg
electrical cquipment. _

Itisa particular object of my invention to provide'a de-
tecting and alarm circuit actuating Hevice for tEniotely
located elecirical dévices which is ot dependerit on the
héat radiated by the electrical device monitored and
which ¢an thierefore be refmotely located from the dévice
monitored. ) -

The Systém of niy invention is particularly useful in
the case of radio beacon and side lanips Which ate actin-
ated by a photo-electric unit 4t ‘highttime- ahd Which Te-
-main unactuated during daytime. = The ise Gf & normally
open slower operating delayed action'alarm ‘circuit coiie
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trolling dévice operating in response to the closure of the
power circuit by the photo-electric element in series with
a noimally closed faster operating delayed action alarm
circuit ‘controlling device operating in response to the
flow of ‘current to the beacon and side lamps prevents ac-
cidental actuation of the alarm circuit as the photo-
electric elément closes the power circuit connection, ‘atid
yet permits the alarm circuit to be used upon lamp fail-
Jure. Moreover, in radio tower beacon lamps where a

o “flasher it is -utilized, the faster acting thermally oper-

‘ated delay relay can be selected to have a period of oper-
ative ‘deldy ‘exceeding the period of operation ‘of ‘the
fiasher iinit-and thus operate indepéndently of such rela-
tively fapid periodic ‘actuation and deachiation-of the ‘Te-
-motely located warning lamps. _

The ‘system of ‘my invention also contemplates 4 plu-
rality ‘of ‘the faster acting thermal operated ‘delay reldys
operated in parallel banks connected to control ‘a plurality
of ‘alarihi circuits’all having'a cotimon ground dircuit con-
“Hected in-a seties through the slowsr acting thermally op-
érdted delay relay. I can thereby provide separate alarm
‘ciréiiits ‘48 réquired, for example, for different groups of
laiips; or'lamps having different wattages or differeiit oper-
‘ating chiaracteristics. ‘ .

1 have found, furthermore, that it is particularly de-
‘sirable to connect the alarm circuits through a common
‘grotind o the neutral line in the power circuit leading to
the remotely Iccated device, ‘placihg “all Cotitrol eqiiip-
‘Hignt forthe remote installation in the connection {o ‘the
Tist power line. Failure of overload circuit breaker de-
‘Vices ‘or fuises ‘in the hot lead to the ‘remotely’ locted de-
vice can thus also be detected and indicateéd over the
dldrm Circuits.  Shice ‘the slower acting relay is norfally
-open, indication of a circuit breaker or fuse failire is ob-

5 ‘tainéd by paralleling the slower relay switch coiitacts by

the switch contacts of a normally closed faster acting
thertiially operated delay relay, ‘which -upon actuation
closes the ‘alarm circuit, but which is operatively connedted
10 'the incoming power line and hence remiains opén ex-
‘eept upon failure of overload circuit breakers, or ‘upon
power line failure. )

_The drawing schematically illustrates the application
of -the ‘alarm system of my invention to an automatically
‘operated, rémotely located, radio tower having flashing
‘beacon and steady side warning lamps. ‘

In the acCompanying drawing, the reference ‘number 1
indicates a radio tower having a pair of beacon lamps 2
and 3 and having four side lamps 4, 5, 6, and 7. Electri-
<dl-pawer lines 8 and 9 supply power to the installation,
line '8 béing the neutral line. '

A photo-electric unit, diagrammaticaily shown in the
drawing ‘and indicatéd by the reference number 10, is
utilized to dctuate the beacon and side lamps of ‘tower
during the nighttime by closing a circuit contrelling de-
vice conngcting the beacon and side lamps to power line
9 thirough an over-load circuit breaker 11. o
* Connection to neutral line 8 at the installation is to
post 12q of an eleven post terminal strip located in cabi-
net-13 ‘conveniently positioned near the base of the tower.
Terminal post 125 is connected internally to terminal post
124 and is connected externally as a comimon ground lead
to all six beacon lamps by line 14.

‘Connection between hot power line 9 and terminal
post 12¢ in cabinet 13 is made throngh photo-elestric unit
10 a5 indicated above and through an automstic flasher
uilit; also diagrammatically illustrated in the drawing, and
indicated by the reference number 15. Flasher unit 15
is désighed ‘to open and close the connéction béfween
photo-tube iinit 10 and terminal post 12¢ at a relatively
rapid periodic rate of, for example, one cycle every five
seconds. A sécond conmection from photo-unit 10,

bridging flasher unit 15, is brought to terminal post 124
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in cabinet 13 and a connection from circuit breaker 11
is brought direcily to terminal post 12¢ in cabinet 13.

Terminal post 12¢, which is externally connected
through flasher unit 15, is connected internally to ter-
minal post 12f through an adjustable resistor 16, and
internally connected to terminal post 12¢ through an ad-
justable resistor 17. Terminal pest 124, which is ex-
ternally connected to photo-unit 10 and bridges flasher
unit 15, is internally connected to terminal post 12k
through adjustable resistor 18 and is internally connected
to terminal post 12/ through adjustable resistor 19.

As before noted each of beacon lamps 2 and 3 and
each of side lamps 4, 5, 6 and 7 is connected to terminal
post 125 through a common ground lead 14. The hot
connection 20 to beacon lamp 2 is made to terminal
post 12f. The hot lead connection 21 to beacon lamp
3 is made to terminal post 12g. 'Side lamps 4 and 5 are
connected in parallel and are provided with a hot lead
connection 22 to terminal post 12k. Similarly, side
lamps 6 and 7 are connected in parallel to terminal ele-
ment 12 through hot lead connection 23.

The preceding description of the tower lamp powering
circuits is conventional with the exception of the in-
clusion of adjustable resistors 16, 17, 18 and 19 located
in series with hot leads 20, 21, 22 and 23 to the beacon
and side lamps In the device shown in the drawmg,
1 emp]oy six thermally operated delay relays, e. g., cir-
cuit controlling devices having a heating filament which
upon energization causes actuation of a bi-metallic switch
wherein operation of the bimetallic switch member oc-
curs with a cerfain time delay after energization of the
heating filament. Such time delays are accurately cal-
culable, and thermally operated delay relays are com-
mercially available in a variety of filament voltages and
delay periods.

In the system shown in the drawing I employ a first
thermally operated delay relay 24 having a filament 24A
designed for energization by a voltage equal to that of
the voltage on power lines 8 and 9. Relay 24 is provided
with a normally open bi-metallic contact member 245
which closes with contact member 24c 120 seconds after
energization of filament 244 in the illustrated case. Re-
lay 24 is commercially available under the designation
"115N0120 for 110 to 120 volts filament voltage.

The second thermally operated delay relay 25 has a
filamient 254 with a similar voltage rating to filament 24a.
Relay 25 has a bi-metallic movable contact member 256
which is normally closed with fixed contact 25¢ but which
opens after energization of filament 25a by the proper
voltage after a delay, in the illustrated case, of approxi-
mately 30 seconds. For 110 to 120 volts service relay
25 is commonly available under the designation 115C30.

Four - additional thermally operated delay relays are
employed. These are designated by the reference nu-
merals 26, 27, 28 and 29. These relays are identical and
have heating filaments 264, 274, 28¢ and 29z, respective-
ly, which are designed for a relatively low applied volt-
age, in the illustrated case about 215 volts. Each of re-
lays 26, 27, 28 and 29 has a movable bi-metallic contact
member 265, 27b, 285 and 29b, respectively, which is
normally closed with a fixed contact member 26c, 27c,
28¢ and 29¢, respectively, and which opens with a delay
of 30 seconds after filament energization. Relays 26,
27, 28 and 292 are commonly available under the designa-
tion of 2C30.

In the illustrated case I employ two alarm circuits
which are utilized independently to operate alarm devices
30 and 31 which may be located at some remote point
such as at an attended control station or which are uti-

lized to transmit a radio signal to such an attended con- 7

trol station. Alarm devices 39 and 31 are connected to
hot power line 9 through lead 32 and are connected to
terminal posts 12j and 12% in cabinet 13 through inde-
pendent connections 33 and 34, respectively.

_.'The internal connections in cabinet 13 between the ¥
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various termmal posts and relays 24, 25, 26, 27, 28, and
29 are as follows.

Filament 24q is connected between posts 12q and 12d,
and filament 25a is connected between posts 12a and
12e. Thus filament 24a is energized upon closure of the
circuit through photo-unit 18 and filament 25z is en-
ergized as long as power is supplied through lines 8 and
9 and circuit breaker 11 is closed. Filament 26a is con-
nected between terminal posts 12¢ and 12f and thus is
energized by a voltage drop produced across adjustable
resistor 16. Similarly, filament 27e is connected be-
tween terminal posts 12¢ and 12g for energization by a
voltage drop across adjustable resistor 17; filament 284
is connected between terminal posts 124 and 12h for en-
ergization by a voltage drop produced across adjust-
able resistor 18; and filament 292 is connected between
terminal posts 124 and 12i for energization by a voltage
drop produced across adjustable resistor 19. Alarm de-
vice 30 is connected to neutral line 8 by a connection
between terminal post 124 and terminal post 12j in series
with switch contacts 245 and 24c¢ of relay 24 and in series
with parallel switch contacts 265 and 26¢ and switch con-
tacts 27b and 27c¢ of relays 26 and 27. Similarly, alarm
device 31 is connected to neutral line 8 by internal con-
nection between terminal post 12 and terminal post
12/ which includes in series switch contacts 24b and 24¢
of relay 24 and in series the parallel combination of
switch contacts 286 and 28c and switch contacts 29)
and 29c¢ of relays 28 and 29. Switch contacts 25b and
25¢ of relay 25 are connected between terminal post 12a
and terminal post 12%.

In order to illusirate the operation of the device shown
in the drawing assume power is continuously supplied to
leads 8 and 9 and circuit breaker 11 is properly closed.
Relay 25 is thus actuated with switch contacts 256 and
25¢ held open. As daylight fails, photo-unit 10 closes
the main circuits to beacon lamps 2 and 3 through flasher
unit 15 and the main circuits to side lamps 4, 5§, 6 and 7,
thus lighting all six lamps on tower 1.

As photo-unit 10 operates, filament 24a is energlzed
and contact 24b begins to move toward contact 24c.
Closing these contacts requires a period of approximately
two minutes. In the meantime, filaments 26a, 27, 28a
and 29a are also energized by the voltage drop produced
in resistors 16, 17, 18 and 19, respectivelv, by the flow
of current therethrough to the various lamps on tower
1. The consequent actuation of relays 26, 27, 28 and
29 causes bi-metallic contact members 265, 275, 285 and
29b, respectively, to part from fixed contact members
26¢c, 27c, 28¢ and 29c, respectively, within a period of
rélatively short duration, i. e. 30 seconds, thus opening
alarm circuit 33 (through relays 26 and 27) and alarm
circuit 34 (through relays 28 and 29) so that, by the
time relay 24 has closed, the alarm circuits cannot be
actuated by such closure and thus a false alarm is not
transmitted during the warming up period of relays 26,
27, 28 and 29. It should be noted that resistors 16, 17,
18 and 19 are adjusted to provide the required resistance
for proper energization of filaments 26a, 27a, 28a and
234, respectively.

Failure of either beacon lamp 2 or 3 or its associated
connection 20 or 21 will eliminate the voltage drop pro-
duced in resistor 16 or 17, respectively, and consequently
cause de-energization of either relay 26 or 27, depend-
ing upon which beacon lamp has failed. Since relay
24 is closed such deactuation of either relay 26 or 27
will energize alarm circuit 33 and thus produce an alarm
at device 30 which will inform the remotely stationed
attendant that one of the beacon lamps has failed.

Similarly, failure of one of the side lamps 4 or 5 or
of one of the side lamps 6 or 7 will de-energize either
relay 28 or 29 and thus close alarm circuit 34 to cause
alarm device 31 to operate.

If an overload occurs causing circuit breaker 11 to
open, all the relays will become ‘de-energized and alarm
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circuit 34 will be energized through the closure of the
switch contacts in relay 25, consequently causing alarm
device 31 to operate even though the switch contacts in
relay 24 open, breaking the alarm circuits through re-
lays 26, 27, 28 and 29.

From the foregoing discussion it will be seen that the
device illustrated in the drawing is readily adaptable to
other types of remotely located electrical devices which
are automatically and intermittently or periodically ac-
tuated and is further capable of providing the necessary
alarm signals to inform a remotely stationed attendant
of such failure. At the same time the device is provided
with necessary precautions, to prevent accidental alarms
during warm up and is also provided with suitable cir-
cuitry to provide actuation of an alarming device in the
event the power applied to the remote location should
fail.

I claim:

1. In a radio tower having a beacon lamp, a power-
ing circuit, and a photo-electric actuating device and a
flashing unit connected in series with said beacon lamp
in said powering circuit, the improvement which com-
prises a normally open thermally operated delayed ac-
tion circuit controlling device, means energizing said nor-
mally open device in response to closure of said photo-
electric device to close said normally open device, a
normally closed thermally operated delayed action cir-
cuit controlling device having a delay period of shorter
duration than said first delayed action device, means
located apart from said lamp energizing said normally
closed device in response to the flow of current in said
powering circuit to open said normally closed device,
and an alarm circuit including an alarming device con-
nected in series with said delayed action circuit con-
trolling devices.

2. In a radio tower having a beacon lamp, a powering
circuit and a photo-electric actuating device and a flash-
ing unit connected in series with said beacon lamp in
said powering circuit, the improvement which comprises
a normally open thermally operated delayed action cir-
cuit controlling device, means energizing said normally
open device in response to closure of said photo-eleciric
device to close said normally cpen device, a normally
closed thermally operated delayed action circuit control-
ling device having a delay period of shorter duration
than said first delayed action device, means located apart
from said lamp energizing said normally closed device
in response to the flow of current in said powering cir-
cuit to open said normally closed device, an alarm cir-
cuit including an alarming device connected in series
with said delayed action circuit controlling devices, a
second normally closed thermally operated delayed ac-
tion circuit controlling device having a delay period of
shorter duration than said normally open delayed action
device, and means energizing said second normally closed
device in response to energization of said powering cir-
cuit to open said second normally closed device, said
second normally closed device being connected in said
alarm circuit paralleling said normally open delayed ac-
tion device and said first normally closed delayed action
device.
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3. In a remotely located installation including an elec-
trically actuated device, a powering circuit therefor, and
an automatic circuit controlling device connected in series
with said electrically actuated device in said powering cir-
cuit, an alarm system for detecting and indicating faulty
power circuit closure which comprises a normally open
thermally operated delayed action circuit controlling de-
vice, means energizing said normally open device in re-
sponse to closure of said automatic circuit controlling
device to close said normally open device, a normally
closed thermally operated deiayed action circuit control-
ling device having a delay period of shorter duration than
said normally open delayed action device, means located
apart from said remotely located electrically actuated de-
vice energizing said normally closed device in response
to the flow of current in said powering circuit to open said
normally closed device and an alarm circuit including an
alarming device connected in series with said delayed
action circuit controlling devices.

4. In a remotely located installation including an elec-
trically actuated device, a powering circuit therefor, and
a first automatic circuit controlling device and a second
automatic circuit controlling device connected in series
with said electrically actuated device in said powering
circuit, said second automatic circuit controlling device
being intermittently or periodically operable to close
said powering circuit and said first controlling device be-
ing operable to close said powering circuit in response to
a varying external condition, an alarm system for detect-
ing and indicating faulty power circuit closure which com-
prises a normally open thermally operated delayed ac-
tion circuit controlling device, means energizing said
normally open device in response to closure of.said first
automatic circuit controlling device to close said normally
open device, a first normally closed thermally operated
delayed action circuit controlling device having a delay
period of shorter duration than said normally open de-
layed action device, means located apart from said re«
motely located electrically actuated device energizing said
normally closed device in response to the flow of current
in said powering circuit to open said normally closed
device, an alarm circuit including an alarming device
connected in series with said delayed action circuit con-

_ trolling devices, a second normally closed thermally op-

erated delayed action circuit controlling device having a
delay period of shorter duration than said normally open
delayed action device, and means energizing said second
normally closed device in response to energization of
said power circuit to open said second normally closed
device, said second normally closed device being con--
nected in said alarim circuit paralleling said normally open
delayed action device and said first normally closed de-
layed action device.
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