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DEPARTMENT 0O F PTRANSPORT
Radin Division

INSTALLING AND OPZRATING INSTRUCTIONS

MODEL AR-8500 AUTO-ALARM

AUTO-ALARM SPRCIPICATIONS

The model AR-8600 auto-alarm hag been drsizned to meet the
following reouirements,

Madrid, 1932, Telecommunication Convention, Parasranh 21
of Article 22 nf the General Radic Rezulations. Federal Communications
Commissinn autn—alarm reauirements nnd type tests, October 1, 1935, Document
14247, Federal Communications Commissinn Order No, 28, March 10, 1937,

FNCTION OF AUTO ALARM

The fundamental purpose nf the autn-alarm is to stand a
wateh on the 500 K.C, distress frequencry at all times when the radin overator
is nnt on duty. The international auto-alarm signal consists of a series
nf dashes four seennds in length, separated by smaces havinz a duration of one
ercond. Twelve such dashes and spaces con be transmitted in one minute,

Autn alarms designed tn meet the reouirements of the Federal Communications
Commission are arransrd to sctuate warnine bells when three correct dashes
and spaces have been received, In cases of distress, transmission of the
autn-alarm signal is usually accomnlished b¥ using a radio ronnm eclock with
a sweep secnnd hrnd, thie clock beinr designed with suitable markings on the
diel to facilitate transmirsinn of the correct dashes and spaces, This
clock is also to be used by the radic operator when he tests the auto-alarm
before going off watch,

COMPONENT UNITS

4 compleate auto-alarm installation commrises the following
component units.
Radio recelver and selector unit,
Junction box.
Master switch,
Bridge bell and warning light.
Onerator's room bell and warning ligzht.
Siv volt 75 ampere hour storage batterw, (1 amp rvate)
Spare parts:
Tvne 1611 tubes
Tvne A-K-7 tubes
Tvpe 6-H-6 tube
Tvpe 6-4-8 tube
Warning lizhts (73 watt 120 volt)
Oven »ilot lizht ?6.3 volt)
Glass 6 ampere fuses
Glass % ampers fusas
Standard 10 ampere fuse links
Standard 10 amp cartridge fuses
S valt C Battery
Filament resistor (30 ohms)
Relay contact burnisher,

RO O OO N O UT

POWFER SUPFLY SEOQUIREMENTS

The main power supnly for the AR-8600 anto-alarm is the
shipboard 110 volt D.C, line, A current of approrimately 1,5 amperes is re-
onired, This 110 volt supply is used for all filament cirenits, sereen
eircuits, oven heater and warning lizhts of the 2uto-alarm, A six volt
gstoraze batterv is also used, This battery furnishes enerzv for ringing
the alarm bells nnd for energizing the stepning relay and aurxillary relay
in the suto-alarm. The normal current required from the six volt battery
is 4 amperas, ercept when all alarm bells are ringing when a current »f
apnroximately 3 amperes is required,
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CONSTRUCTTON OF RADIO RREOWIVER-SELECTOR UNIT

The radio receiver-selector unit is constructed on a single
nanel which is hinged to a metal cabinet, the latter being designed for
mounting vertically on the bulkread, A hinged cover is also provided for
the front manel to enclose the radio receiver, vacuum tubes, selector
relays, and other parts, The receiver-selector unit is 26 1/16" nigh,

15 1/8" wide and 11" deen, The weight is 63 pounds.

Five radio freaouency transformer units are mounted in a row
at the upper section nf the front panel. ZEach of these units is con~
structed with impregnated Litz colls, and air dielectric tuning condensers.
The counling between the wvarious R.F, colls is adjusted at the factory
to secure the snecified band width and selectivity, The first transformer
unit in the ummer 1left section of the nanel contains the R.F.-oscillator
circuits, The nert unit to the right is the 500 K,C, inmut transformer,
The next three units are the intermediate frequency transformerss

Direetly beneath the R.F. units, viewed from left to rizght,
are the following. One-half amnere nlate fuse, 6-A-8 mixer-oscillator
tube, 6~¥-7 first intermediate amplifier. 6~K-7 second intermediate
amnlifier, 6-H-6 diode detector,

The next row of tubes, five tyme 1611, reading from left to
richt, are as follows: Voltaze rezulator tube. BRadio relay tube, First
selrctor tube., Second selrctor tube, Third selector tube.

Three selector relayvs ere mounted in a thermostatically con-
trolled oven which is loecated beneath the tubes. A suitable heater and
bi-metallie thermostat are used inside this oven to maintain a temmerature
of anproximatelv 55 dezrees Centizrade. The electric heater in this oven
which is controlled bv the thermostat, is pormanentlv connected to the 110
vnlt line and operates at all times, whether or not the auto-alarm is in
uge, The heat from this oven is also used to maintain the comwonent units
of the auto-alarm dry under marine conditions.

To the right of the oven there is located the stemwing relay,
This relay advances one position each time a correct dash and space are
received, When the stenmning relay reaches the third nosition, after three
correct dashes and smaces, the belle are energized,

Thers are four relays mounted beneath the oven, The first
relay to the left is the radio relay, which is actuated by incoming signals.
The next relay to the right is the filament burnout relay and is used to
ring the warning bells in case the filament of any vacuum tube should dburn
out, The next relay to the right of the filament burnout relay is known
as the bell ringinz relav, Thies relay closes upon receipt of an alarm
signal and stavs closed, causing the bells to ring continuously until the
reset button is depressed. The next »elay (underneath the stepning relay)
is known as the auriliarv relay,

The r~set mush button will be seen below the radio relay.
This nmush button is used to ston t-e bells from ringing after the correct
alarm sigznal has been received. To the right of the reset button there is
mounted & 0«15 D,C, milliammeter and below this meter a "current" selectnr
switech., Positions 1, 2 and 3 of the current selector switch are used to
read resnectivelv the plate currents of selector tubes 1, 2 and 3.- Position
L of the current switch will permit the milliammeter to read the current
throush the enil of the radio relay, Position 4 is to be used, as herein-
after desoribed, when adjusting the sensitivity control for ovntimum setting,
Positiom 5 of the current switch is not used.

A test huzzer is mounted between the two meters, This bduzzer
is actuated by means of the test button so that a loecal signal may be
induced into the anto alarm receiver for testing overall omeration. To
the rizht of the buzzer there is located a 0-150 D,C. voltmeter and heneath
this meter a "voltage" selector switch, Position 1 of the voltaze switch



will permit the voltmeter tn resd grid charging voltage from the voltage
rezulator tube. Position 2 of this switeh reads bias voltage on the grids
of selectnr tubeg 1 and 2, Position 3 reads blas voltage on selector tube
No. 3. Position 4 indicates the heater or filament voltage across all tubes,
while position 5 mermits the shipboard line voltage to be read.

Tvoical readings of the milliammeter and the voltmeter for
averrge shipboard conditions are ziven further in these instructions.

A sensitivity control is mounted beneath the test buzzer.
This contrnl adjusts the amplification of the radio receiver so that the
ootimum setting for the preveiling noise level may be obtained,

A »mush button switeh to temmorarily disconnect the bridge and
operator's room bells is nrovided at the left of the current switch, This
switeh may be used by the operator to keen the bells from rinzing during
rontine cheekineg of the auto-alarm.

A jacek for the televhone receivers is mounted below the test
bntton, Inenmineg signals may be monitored in this manner,

OPFRATION OF RADIO RECEIVER-SELECTOR UNIT

The radin receiver circuits of the auto-zlarm utilize a five
tube gsuverheterodyne eireult, The santenna circult after passing throuzh
the master gswitch connects to & tuned trav cireuit, (mounted back of the
nanel) which is adiusted at the factory for a freouency of 1100 K.C, This
ig the intermediate frequencv of the receiver and the tran eircuit is
nrovided tn supnrese interfering siznals having a frequency of 1100 K.C,
After passing throuzh the trap cireunit the incoming siznal is eonnected
through s emall condenser (50 mmfd) to a pair of broadly tuned circuits,
whiech are adjusted to resmond to 500 E.C. plus or minus 12.5 K,C, In other
words sigrals having a freouency from 4g7.5 to 512,5 K.C, are accented. The
firat tube in the radio receiver is a trvpe H-A-8 mixer-oscillator. The
nacillator nortion nf this tube iz connected to a eircuit which oscillates
at a freouency of 1600 K.C. This 1600 X.C. enerzy is mixed with the in-
coming 500 X,.C. sisnal, and vproduces in the plate circuit ~f the 6-A-8
the intermediate freaouency of 110N X.C,

The 5-A-8 mixer-oscillator tube is followed by two stages of
intermediate freauency amnlification, each staze usinz a 6-K-7 pentode
amnlifier tube, The intermediate amnlifier uses a total of six tuned
eirenits which are so coupled to enable the incoming signal to vary between
Lg7.5 and 512,.5 K.C., i thout attentuztion,

The fourth tube in the radio receiver is 2 type 6-E-6 diode
detector, This tube bas two vnlates which are connected in marallel and two
cathodes which are connected in marallel, The radio signal, new at inter-
mediate freouency, is re-~tified in the 6-H-6 detector stage and produces
a D,C., voltage which anmears across a one mezohm registor connected between
the cathodes and »ne side of the third I,F, transformer secondarv, This
D.C, voltaze from the diode stage is avmlied as a negzative voltage to the
grid of the fifth tube in the receiver, tvpe 1611, which is known as the
radin relay tube, The relay tube has connected in its plate circuit the
ecoil nf the repdin relay. Any incoming siznal between 500 and 90,000
mierovolts, and within the snecified freauency band, will actuate the arm-
ature of the radio relay, The tvme 1611 relay tube, in the absence of
giznals, has 2 steady current (about 7.5 M,A,) flowing through its plate
eircuit, This current is reduced unon the receivt of a siznal, Thie relay
then initiates the timing actinn of the selector tubes in a manner to be
deseribed below,

An auto-alarm selector tn operater efficiently with the inter-
national alarm signal, and to rejeet interfering signals, must perform three
main functions. It should reject signals having a duration less than
annroximatelvy 3.5 seconds., It should reject siznals having a duration greater
than 4,5 seconds, It should also be designed to recognize spaces between
siznals provided these smaces do not exceed 1.5 seennds. In the model AR-8600



autn-alarm three selector tubes, with amrapriate relays, are used.

As nointed out ahave, eorract incoming siznals will lower
the plate current of the 1511 relay tube, causing the armature tn make a
enntact., This apmlies a mnsitive vnltage to the zrid »f number 1 se-
lectnr tube, tvnme 1611, throuzh a suitable resistance cavacity network,
Thig network causes a time delay so that no nlate current will flow in the
number 1 selector tube nlate circuit until amproximately 3.5 seconds have
rlanged, At the end of this time the nlate current of selector tube
numher 1 enerzizes the enil of the first selector relay and closes its
eontrets., These contacts then energize the "notch" coil of a stepning re-
lay, which advances this latter relay one mosition. At the same time that
the nntch ¢oil nn the stemming relay is energized, voltage is also applied
to the eoil of the auriliary relay. One pair of contacts on this auxiliary
relav enerzizes the zrid of the second selector tube, type 1611, which
also uses a resistance capacity netwnrk in its grid circuit. If the in-
coming siznal lasts for more than 4.5 seconds current will flow in the
nlate circuit nf the secnnd selector tube and will energize selector relay
number 2., This in turn will cause contacts to close on selector relay
number 2, which will enerzize the "restore" coil on the stemning relay.
When the siznal ceases, under these conditions, the stepping relay returns
to its zero or starting position,

From the foregaing it may be seen that siznals having a
duration bYetween 2,5 and U.5 seconds will cause the stewning relay to ad-
vance nne mnsition, It is now necessary to provide means for checking
that the snaces between dashes are not evcessive. This is accomplished by
meang of the third selector tube, twvme 1611, and the third selector relay,
The enntacte on seplector relay number 3 also enerzize the "restore" coil
of the ste-ming relay, Snaces are checked as follows, At the end of any
dash lastinz between 3,5 and 4,5 seconds, the auriliary relay coil is de-
enersized and a mair of back eontacts apply voltaze to the zrid of selector
tuhbe number 3 throush a resistance cavacity network, After a time interval
(ammroximately & seeonds) nlate current begins to build up in selector tuhe
number 3, However, if anv subseouent dash after the first one is com-
nleted within 3.5 seconds, the auxiliarv relay closes agein de-energizing
selrctor tubes number 3., If the second or subseouent dashes are not com-
nleted in time, selector relav number 3 closes, energizing the "restore"
coil nn the stenmning relav,

The shave ewynlznation of selrctor operation may be somewhat
Aifficult tn understand at the first reading, However, if the auto-alarm
is operated with the test buzzer and the action nf the various relays
oheprved, as exnlained further in these instructions, it is possible to
srcure a clear understanding of the overall operation.

A voltase regulator tube, type 1611, is used in the auto-alarm,
The nurnose of this tube is to supnly a regulated source of voltage for the
zrid circuits nf the three seleetor tubes. Constants of the voltage
regulator circuit are so designed to permit a small change in grid voltaze
to take mlace nn the selector tubes, under conditions of changing line
voltagze, so that timing of the selector circuits is not immaired.

The warning lizhts sre used to indicate when heavy static or
other interference immairs oneration, BBach time the stepning relay ad-
vances one nmositinn a eireuit is closed ton the warning lights. These lights
will remain lizhted unless the static decreases or until a new adjustment
is made nn thke sensitivity control.

CONSTPUCTION OF JUNCTION 30X

The junctisan box used with the AR-8600 auto-alarm is 14 ?/16"
hizh, 12 7/16" wide and 5 9/16" deen. The weisht is 23 nounde, The
followinz units are mounted in the junction box. Two snckets are located
at the ton nf tke unit intn which are serewed the six wolt dattery charging
rreistnrs. Below these sockets are two 30 ohm enameled resistors which are
used in series with the filament circuits of the tubes. There are four radio
freouency chokes helow the filament resistors. One pair of these chokes is
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to the auto-alarm, The second vwair of chokes filter the inmut to the

nven in the auto-alarm. Four small mica filter condensers are mounted be-
low the chokes, Tn the left of the filder condensers there ig lncated a
pair of fuse blncks for the incominz 110 volt line, Six amnere zlass fuses
are used in these fuse blncks, To the rizht nf the filter condensers there
ig a single fuse block which uses a six ammnere glass fuse and which enn-
nnets to the positive side of the six volt storage batterv, A smecial "GV
battery delivering nine velts is mounted in the bottom of the junction bhox
and held in nlace by means of a metal clamp, Numbered terminal blocks are
nrnvided for all incoming 2nd outzning circuits.

The following units are mounted on the inside of the door of
the junctisn box.

Rzdin ronm bell and warning light.

Oven thermostat nilot light,

Line voltage relay.

Six volt battery relay,

Internal connections of the units in the junction box are
shown nn schematic diagram, - External eonnections nf the junction
box as well as the commlete auto-alarm installatinn are shown on =schematic
disacrem.A snecial 15 conductor lead covered cable, eolor coded, is used
to ¢onnect the radio receiver-selector unit to the junction bax. A smeeial
10 conductar, color ceded, lead convered cable connects the junetisn box with
the master switeh, The ineoming bell and warnins light eireuits from the
bridee and omerator's room, as well as the ineoming 110 volt and 6 vnlt
cirenits are also broucsht into anpronriate terminals in the junction box.

The line wvonltaze relav which is mounted on the rear of the
cover of the junction bax, to the laft of the Dbell, is used to wrovide a
warning whenever the shipboard line voltaze is below or ahove nredetermined
values, If the line voltage falls below normal the "low" or back contacts
nf the lines woltage relay close., This will cause 211 three bells tn ring
until the line vnltaze has been restored to its normal value. The same
action takes nlace if the line voltaze exceeds 120 volts D,C. Tn mrovide
a warning in case the six volt storage battery amnroaches discharee, a
second relay mounted to the rizht of the bell on the back cover of the
junction box is nrovided. The enil of this relay is ennnected meross the
giy volt batterv., If the battery voltage drops below apnroximately 4,5
vnlte, the bells will rine and will continue rinzinz until the batterwy
voltaze is restored to normal,

The high and low contacts on the line voltaze relav are used
to short eircuit the roil of the siy volt relay, In nther words low or
hizh 110 vnlt line voltaze supply or low voltage from the six volt batterv
will cause the six volt relay contacts to close, ringing the bells,

CONSTRUCTINN OF MASTER SWITCH

The master switch is mounted on a base whosge dimensions are
annroximately 6" wide and S%“ long. Weizht is 6 pounds.. A larze Isnlantite
insulator (7 1/8" high) is mounted nn the base nf the switch and is designed
to withstand the full voltaze from the radin room transmitters., A contact
srrangement ig used st the top of the insulator to enable the antenna to be
eonneeted either to the auto-alarm or to the anther radin room egquipment.

When the master switeh is nlaced in the "on" mogition, far autn-alarm
nmeratinn, the antenna eircuit is carried througzh the lonz arm nn the switeh
tn the terminal marked AA 2nd thence intn the auto-alarm receiver. A

atatic lealk and an adjustable snark zan are provided on the master switch
hetweaen antenna and ground to prevent ervecessive voltazes from resching the
aute-alarm receiver., The smark zap should be adjusted so as nnt teo execeed

a sracing of nne-thirty-second inch. In the "on" nosition the master switeh
nerforms the followinz additional functions., Connects nositive 110 vnalt line
tn the auto-alarm, Connects nnsitive and nezative of the six volt storaze
battery to the auto-alarm, "“hen the master switch ig vlaced in the "off"
nngition it diseonnects the antenna from the aunto-alarm receiver and connects
the antenna tn the other radio room eauipment, It also places the siy volt
storaze battervy on charze and in additinon closes an interlock circuit in



series with the main transmitter kewy. This interlock cirenit is to prevent
the main transmitter from being used unless the aunto-alarm has been taken
out of cireunit,

BRINGT BELL AND WARNTNG LIGET

The bridge bell and warnirg lizht are mounted in & metal box
7" high, 6 5/16" wide and 3 3/8" deen. The weight is 5 nounds 4 ounces.
The bell unit i's designed to onnrste from the six volt storage batterv, The
warning light is a standard 7§ watt 1720 volt lamp, The operator's room bell
and warnfng lizht unit ‘s similar to the bridze bell and warning light unit.

ADTUSTMFNTS T BEY MADY BY RADIO OPTRATOR BREFORE I0ING OFF YWATCE

"T0 TRST ATARM: Close master switchk, Set sensitivity control to avnroximately
40, Using radin room clock transmit alarm signal with test push button on
anto-alarm, Bells will rine after four correct dashes and spaces.,"

"TO ANJUST SENSITIVITY CONTROL: Set scale at O. Set current switch at 4,
Meter will read 2bout 7.5 M.A, Turn sensitivity control to right until
averase meter reading due to noise, statie, ete., is about 1 M.A. less than
maximum value. Listen with phones. TIneoming signals will cause signal relay
to chatter slightlv and meter reading to fall toward zero. If sensitivity

ie set too high for nrevailing noise level, warning lights will indicate need
for lower settinz, Do nnt set sensitivity control lower than necessary asg
weak distress calls mav not be received,"

“hen testing the anto.alarm with the test bnzzer and -Hush button
the operator should ohserve that the milliammeter readinz falls to zero or
nearlv so ezch time the test button is depressed. Close this button auickly
several times and ohserve that the radio relay, whose armature click mav be
heard, follows the keving sneed., Fach time a correct four second dash and
snace are sent with the test bnzzer, it may be observed that the stepning
relav advances one pnosition, If there is considerable radio interference or
static during the time the alarm is beinz tested, it will be observed that the
restore coil on the stevning relay is also energized, thereby voreventing the
stepning relav from advancing further, This condition will occur during
testing whenever static or interference completely fills the smaces between
dashes so that the normal auto-alarm signal is distorted. The position of the
sensitivity control, during the test of the auto.alarm, may be used as an
avnroximate check on the sensitivity of the receiver and the correct per-
formance of 2ll tubes. If it ie found necessary to advance the sens’tivity
control bevond annrorimately 4O to 50 on the scale, it may be inferred that one
of the tubes in the radio receiver part of the circuit is defective, After a
little experience with the alarm, using the headphones vplugged into the jack
and bv sbeerving the operation of the radio relay on incoming signals, the
operator mav reach an apnrorimate determination as to whether or not the re-
ceiver sensitivity is normal, In other words on the averaze shipboard antenna
it should not be necessarv tn advence the sensitivity control to the extreme
rizht in order to make the radio relay overate with the average incoming
eiznal,

SENSITIVITY CONTROL ADJUSTMENT

A clear understanding of the results to be exmected from various
gsettings of the eensitivity control is necessarr in order to adjust this
control to the ontimm or most favorable nosition. For erxample if the
apneitivitvy control is turned to the avtreme right (100 on the dial) or nearly
g0, it may be found that the average nolse level and static will cause relav
to hold over far long veriods nf time, or to chatter or vibrate steadilv.

When this neeurs the adiustment is not a favorable one, for not only will the
werning light be illuminated freouently whenever static or nnise nersists for
2,8 spconds or more, but 2lso a real alarm signal will be more ant to have its
dashes nrolonged and its spaces filled in, with such an adjustment. On the
other hand if the sensitivity eontrol is sdiusted too far to the left, that is
toward zern on the scale, then only very strong signals will operate the
auto=alarm, and a distress call from a distant ship might be missed, The
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ontimum adjustment will be found to be that which gives 2 reading on the
milliammeter (with no incoming signals) which is apnroximately one
milliampere less than the reading obtained when the volume control is at
zero, With such an ontimum adjustment the radio relay nmay close
occasionally from short burst of static or from ordinarv code signals, The
operator should keep in mind that if the sensitivity control is set too
high the radio relay will vibrate constantly, which is an undesirable ad-
justment, The officers on the bridge will have instructions to summon the
radin onerator whenever the worning light on the bridge is illuminated for
veriods of five minutes or more, When the sensitivitv is set at 100 or
marimum, a signal strenzth of aporoximately 200 microvolts will operate the
auto-alarm, At a dial setting of 50 (midscale) a signal of eporoximately
1000 microvolts is remired. At O setting of the sensitivity control a
signal strength of 20,000 microvolts is reouired,

1l.~False alarm. Acridental combination of static or other interference may
oceasionally cange the steoning relav to advance to its fourth wmosition,
whick will lock in the bell ringing relay and cause the bells to rinz
continionsly. Bells will stop when reset push button is depresred on auto
alarm panel,

?2,~Filament burnout, If anv one of the vacuum tube filaments (heaters)
should burn out, or if one of the 30 ohm series filament resistors in the
junetion box shounld burn out, the filament burnout relay on the auto-alarm
panel will have its coil de-~energized, which will close the back contacts,
and cause the bells to ring. Bells can only be stonned from ringing by re-
nlacing the defective tube, or resistor or by opening the master switeh.

3.~Low or high line sunnly voltage., If the 110 volt shipboard supplv is re-
duced below normal or increased above 120 volts, the line voltaze relay in
the junction box will omerate, which will short out the coil on the six volt
relayv, causing the bells to rinz, The bells will continue ringing until
line voltage is restored to normal or until master switch is opened.

L _Tf the six volt batterv approaches discharge and its voltage falls below
about 4,5 volts, the back contacts will close on the six volt relay,
causing the bells to rinz continuously until a suitable charged battery is
nlaced in circuit or until the master switch is opened.

Ru.=Tf the one-half ammere fuse on the aunto-alarm panel or any of the fuses
in the Junction box should be blown, the bells will ring continuously until
the fault is corrected or unless the master switeh is omened. The one-half
ampere fuse will blow in case of tube shorts or condenser breakdown in the
receiver-gselector unit,

OPERATTON OF WARNTHG LIGFTS

The murnose of the warning lights as explained orevinusly is
to provide a wisnal indication whenever prolonged static or other inter-
ference holds the radin relav open. After 3,5 seconds the stepplng relay
will advance one mosition and remain there as long as the interference is
continuous. An auriliary set of contacts on the steoning relay will
close a cireuit to the three warning lights to indicate this condition,
The remedy is to readjust the sensitivity contrel to a slightly lower
setting so that the stepning relay drope back to its normal or zero
nnaition.

PROCEIURE T0 3% FOLLOWED YHEN ALARM BELLS 2ING

1-If alarm bells rinz momentarilv, then stovp rineing, and repeat thls cvcle
freouently, the diffienlty is most likelv due to low, high or variable

line voltaze, Go to the radio room, omen the door of the junction box and
observe the line voltaze relav contacts. Also measure the line voltage

bv mlacing the voltmeter switch in position five nn the auto-alarm manel,
If the voltaze is much below 100 volts, it will be observed that the line
voltace relay "left" contact is closed, causing the bells to ring, Higher



than normal line voltage will cause the "right" contact to make on the
relav, also ringing the bells. This condition of low, variable, or high
line voltage should be brought to the attention of the wroper ship's
officer.

2-Alarm bells ringing continuouslv. Go to the radio room and depress the
reset button on the auto-alarm. If this stons the bells from ringing a
nair of ohones should be immediately mlugged into the nhone jack to
determine if an alarm signal has been transmitted by a vessel in distress.
If the bells do not stop ringing when the reset button is depressed the
fault mav be low line voltage, hizh line voltage, low six volt batterv
sunply, filament burnout, or blown fuses. Filament burnout mar be
immediately determined by nlacing the voltmeter switeh in nosition four,
where a reading of 100 volte or more will be obteined instead of the normal
reading of annroximatelv AN volts. A blown one-half ampere plate fuse or
110 volt 1line fuse mav be auickly determined by observing if any reading
is obtained on the voltmeter with the switch in vosition five, No reading
will be obtained if these fuses are blown. If the six volt batterv is

low this should be checked with the three scale voltmeter carried in the
radic room as a nart of standard safety of life at sea eauipment.

3~When troubles which cause the bells tn rinz continuously cannot be

located ouickly, it is desirable to disconnect the bridge bell and operator's
bell temmorarily to avoid undue annovance tno the ship's versonnel, This

may be done bv removing the lead (blue with red tracer) which will be

found on terminal 28 on the vertiecal right hand terminal block of the
function box. After the trouble has been corrected the operator should

make eertain that the lead to terminal 28 is firmly reconnected, and he
should make a test with the bridge and the operator's room to insure

that the bells are again functioning normally.

106 ENTRIES

The following instructions with regard to log entries should
be carefully nbaerved as thev are reauired by the Federal Communications
Commission.

1-While the shin is at seaz the auto-alarm shall be tested by means of the
testine device supnlied, at least once every 24 hours, the timing of the
dashes to be made by reference to the sweep seconds hand of the station's
clock, Bridge bell and warning light and operator's room bell and light
mist show correct operstion when tris test is made, A statement that the
foregning has been fulfilled must be inserted in the ship's official deck
log and the radio log dailly.

P~If the warning light 4s i1lluminated for a continuous »er‘od of five
minutes nr more, the onerator shall record in the radio log the time when
he was ealled by the bridee, the time when he goes to the radio room to
investigate the difficulty, the reason for the warning lights burning,
and a statement as to the adiustments found necessary to restore normal
oneration,

3-1f the bells ring, the operator should record in the radio log the time
of the orcurrence snd the time when he arrives at the radio room to in-
vestizate the reason for the bells ringing, A record should also be made
in the log to ex¥plain what caused the bells to ring, such as actual

alarm, false alarm, filament burnout, low line voltaze, low battery voltage,
blown fuses, etc.

U-Vacuum tuba and battery information to be entered in log, Each vacuum
tube initially suoplied in the auto-alarm is dated at the time of
installation., If anv tube becomes defective the operator should remove

the tube and make an entry in the log to indicate the date the tube was
removed and revlaced and the tube socket from which it was taken, The
defective tube should not be destroyesd, but should be returned to the

radio commany responsible for the maintenance of the auto-alarm, The

new tube which is used to renlace the defertive tube should be dated by the
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opnerator, This mav be done br scratching the date on the metal shell
of the tube with the noint of a kmife or nther sharn tool.

The 9 volt "O" batuirry (tvme DABP) mounted in the junction
box is wrovided with a label to record the date when ‘nstalled, and also
the date when it should be replaced. If for any rrason the operator finds
it necesenrv to »enlace the "C" batterv with hig svare "C" battery, he
should enter this fact in the loz, reenrding when the old "C" battery was
te"en out, when the new one was replaced and on the label of the new
battery he ghould write the date when instzlled, The "C" battery should
ba renlaced when it falls below 8.5 volts.

GTNWRAL VMATNTFNANCE AND RWPATRS AT SEA

If normal oneration of the auto-alarm cannot be obtﬁinnd.
the radio omerator should nroceed as follows:

IMPORTANT: Do not remove relay cover or oven cover on the auto-alarm
panel ar worls with tools around anyv nf the parts unless the master switeh
is in the "off" position.

1,-Checlk with three range radis room voltmeter to determine if the 110 volt
line woltsge and siy wnlt batterv mower exists arross the anpronriate in-
put terminals in the junctinn box., If correct readinzs 2re obtained make
similar measurements aecross the nroper terminalsg of the receiver-selector
nnit,

2,~Make certain that a2ll leads on the innction box terminals from number 1
to 32 inclus've are tizht and making zood connections,

%.~Relav contacts should be checked and eleaned, if necesssry, to insure
nroper contact, To clean contacts use the special burnishing tool which
is furnished, taking care not tn remove too much contact materizl with

the burnisher,

U,~If defertive tuhes are susnetted, they should be renlaced one at a time,
etartine with the 5-A-8% tube, alwavs returning zood tubes to the =ame
gockat from which thev were removed. This will avoid confision in
locatinz a defective tube. Type 1511 tubes mar be checked for emission
by mlacinz them successively in the second socket from the left in the
lower row of tubes, This is the radio relay tube socket and the plate
current of this tube mavr be read bv the milliammeter with the switch

in vosition number four, Normal tubes with 100 volts line should show a
plate enrrent with no incoming signal of approximately 7 milliamperes or
more. When checking tubes all tube sockets must be filled, otherwise
bells will ring,

R.,~HEach gelcctor circuit may be checked by sending a test signal through
the anto-alarm and sncecessively nlacing the "current" switch in mosition
1, 2 and 3. In position 1 after a long dash a current of aonroximately

£ to 10 milliamperes will be obtained, In mosition 2 after a long dash a
similar value will be obtained. To check selector number 3 nlace the
switeh in mosition 3, send a 4 second dash with the test buzzer and then
observe after about 5§ seconds that the meter reads momentarily a value

of ammroximately 6 milliamperes. The third selector tube shuts off its
ovn plate current after it checks a smace and for this reason only a

momentarvy meter readine will be obtained,

R.~It is mossible tn check various voltages in the junction box and on the
various commonent units back of the anto-alarm manel by referring to
diagram T-351, and bv usinz the three range voltmeter which is carried in
the radio room. Such a voltagze analvsis will enable the operator to
determine if open cireuits or noor connections exist in various narts of
the circuits,

7.~The switeh contacts sn the master awitch should be checked occasionally
to insure that thev are making zood connection, removinz any ecorrosion or
nyidation which mav have taken nplace,
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operation of the small pilot light mounted on the back of the junction box
cover. This »ilot 1light is nrovided to enable the radio onmerator to
determine that the oven circuit is overatinz nermally whether or not the
auto-alarm is on watch.

C.,-If for any reason the auto-alarm 6 volt batterv becomes discharzed the
operator should substitute one of the radio room 6 volt storage batteries
temmnorarily., The auto-alarm battery should then be placed on charze from
the standard radio room "A" battery charger, The operator should determine
whv the auto-alarm batterv became discharged, The zuto-alarm master switch
is arranged to nlace the & volt batterv on charze at a rate of aporoximately
2 amperes whenever the master switch is in the "off" position. This
charzing rate is sufficient to keep the alarm battery fullv charged if the
alarm is "on watch" for a period of 18 hours daily. In other words 6 hours
charsing in each 24 hours will keevn the battery in zood condition. If
either or both battery charging resistors at the top of the junction box
gshould become defective, standard 110 volt 100 watt lamps may be used as a
substitute.

10.-%Yhen renlacing the $ volt "C" battery, make certain that the green lead
connects to the negative terminal and the brown lead to the mositive
terminal., No current is taken bv the "C" battery, therefore if early "C"
battervy replacement is necessary look for shorts or leakage, A volimeter
connected in series with one of the "C" battery leads should show no reading
for normal operation.

11.-If nlate current is obtained through each selector relav as explained
under "R" above and the stepning relay does not omerate, insmect the contacts
on the selector relav in the oven. Remove oven cover screws and carefully
withdraw the oven cover straizht out to »revent breakage of the thermometer.
Relav contacts may now be examined and cleaned if necessarv.

12.~Mote that the 6 volt storage battery has two fuses in the vositive side
of the circuit, a & ammere glass fuse in the junction box and also an ex-
ternal 10 ampere fuse installed near the battery. Short circuits in the 6
volt cireuits in the auto-alarm or junction box will normally cause the 6
ampere glass fuse to blow, Short circuits in the wirins to the warning
bells will eause blowing of the external 10 ampere fuse. This arrangement
allows the warning bells to ring when the 6 ampere fuse is blown. Both
fuses should be inspected in case of trouble. Always use the specified
ratings when replacins fuses.

13,~-The line voltage relay will also cause the bells to rinz if the nolarity

"R 0f the 110 volt shivboard line is reversed. The voltmeter on the receiver-

o

s=olector unit in switch mosition 5 will also indicate this condition by

-

reading in the reverse direction.

TYPICAL READINGS OF CURRENT AND VOLTAG® TOR NORMAL AUTO ALARM OPERATION

The following readings are based on an average line voltage
of 100 volts, Higher line voltages will give slightly higher readings.

CIRRENT SWITCH

Position 1-First selector relay closes at anproximately 4 M,A,

Position 2-Second selector relay closes at anvroximately 6.5 M,A,

Position 3-Third selector relay closes momentarily at apnroximately 6.5 M.A,

Position U-Signal relav nlate current is Tab M.A, with no incoming sigznal,
With signals, lower values, down to zero, will be obtained.

Position F-Not used.

YOLTMETER SWITCE

Position 1-Grid chargzing voltage 52 volts,

Position 2-Grid bias on srlector tubes 1 and 2, 25 volts.
Position 3-Grid bias on third selector tube, 25 volts.
Position 4Y-Heater voltage 60 volts.

Position 5-Reads shin's line voltage.



When going off watch the overator chould always leave the
"eurrent" switch in vosition 1 and the'voltage" switch in vosition 5, If
the current switch is left in mosition 4 the milliammeter will follow all
incoming signals, causing unnecessary wear and tear on the instrument.

TMSTING AUTO-ALARM UNDER SEVERE STATIC CONDITIONS

Occasionally when static is very severe the sensitivity control
cannot be advanced far enough to mermit the test buzzer to actuzte the re-
ceiver without causing the radio relay to "block" from the static, To test
the alarm under these conditions place 2 temporary short circuit between the
AA terminal and ground terminal on the master switeh., After the test the
short cirecult should be removed and the sensitivity control adiusted to
optimum for the prevailing nnise level.

UNDRRSTANDING SELTCTOR ACTION BY OBSERVING RELAYS

1.-Transmit "V'"s or other code signals with test buzzer. BRadio relay will
follow teying and milliammeter in vosition 4 will show a lower resding each
time buzzer is operated., No other relays will onerate,

2.~Transmit one four second dash. Radio relay will onerate instantly and
after 3,5 seconds number 1 selector relay in oven will close, auriliary relay
will close, "notch" coil will be energized and stepping relay will advance
one nosition., This checks if dash is lonz enough.

3,-Transmit one dash of 5 seconds or more, Same action as under "2" above
will tale nlace and in addition number two selector relay in oven will close
and "restore" coil on stepping relay will be energzized. When lone dash is
broken stepping relay will return to zero or normal mosition, This cherks
overlong dashes.

Y,~-Transmit one four second dash to advance stepning relay one nosition and
then break this dash. After approximately 5 seconds "restore" coil will
click and stepping relay will return to zero, This checks esmaces,

R,-Transmit three correct U second dashes separated by 1 second spaces and
watech the stepping relay move uvp with each dash, finally causing the bell
ringing relay to lock in when the third dash is broken. Note that each dash,
including the third dash must be followed by a svace to lock in the bell
ringing relay, If the third dash (or any other dash) is too long the restore
coill is energized on the stepning relay.

PRVVENTING OVESCHARGE OF f VOLT BATTERY

When the ship is in port or drvdock or if the auto-alarm is in
nee for only a few hours each day, the & volt storage batterv may become
overcharged, To avoid this use one charginz resigtor if the alarm is in use
onlv a short time dailv. In port or in drydock remove both charging re-
ststors by unscrewing from sockets,
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AUTO ALARM FANEL

Rear View

O+30 80n -1000
+ l O ¥ ~+100 O
O | 2an | O | 28n O E
O dc ' C‘;Go Trap
. P +100 P +45
ot +|°° R +loe°4,-0+|oo
_ 02440 35| 0HEOEN OHEOW 18 046

M= Syl : | 1 K _ O—O

f P|O+97 e PO+97 ?’ PO+97 * PO*TZ P '*3!

Ose'\ \\ O———O 52’6\\ Oﬁlo Sbﬁ\\c}ﬂo 5\5 \\ Oﬁé‘oq\b‘\ O*Gl

2 e, QQus 9 Ok Q Qots Q Oz
2 O
Joo‘ HI00
ol & i 5
s
b L el | &_im #
O \O 5‘:
O %
g ce ; [ (L
\;Gn from battery +.ég
(o]
e ik
- - A 9 Q-
d "_—_--_MLXHL 8 - — - o .‘?.p
3
o % g +52
_'i 0
> O
o¥
3 +6(Bat)
o) {




o 4

+/00

‘ /00
o+

\Sc?.n.

o
LI

;Gu from battery

=00

.

(except +6 Ba
VATl + voltages meéasur

§
PO = 3
O -(0Q
e L
O
&
&
.4
W (5 2
(9,
xG' v o
"@60 Onc)""’gb
Ok
= O—

O——son—u

0
©

[
l

2' :
¢ to any <109 point [Line £= 1007 -

| EO 2201

Auto Alarm Terminals
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No. 3. Auto-Alarm Switch




