Besgkrivelse af

M.P. Pedersen automatiske modtageranlaeg for

alarmsignaler AKR 7.

Anlagget omfatter:

1) Modtager, selektor og provesender samt forsterker med hejtaler sammen-—
bygget i et fzlles panel, beregnet for drift fra skibets lysnets 110
eller 220 volt jevnstrem.

2) Klokker, batterier for klokker, hovedafbryder med sikringer.

Modtageren har to trin hejfrekvensforstaerkning, diode-detektor,
diode for frembringelse af gitterforspsznding for hejfrekvensrorene for begrans-
ning af felsomheden ved modtagning af serlig kraftige signaler, sammenbygget
med triode for lavfrekvensforstarkning. Antennen er induktivt koblet til fer-
ste kreds, der sammen med anden kreds danner et b&ndfilter, der er svagt over-
koblet. Mellem indgangsfilteret og feorste ror er indskudt endnu et b&ndfilter,
svagt overkoblet og koblet til indgangsfilteret over den lille kondensator CK.
Mellem ferste og andet heojfrekvensrer er der ligeledes indskudt et b&ndfilter,
men dette er starkt overkoblet; p& samme m8de er bd&ndfilteret mellem andet
hejfrekvensrer og diode-detektoren stmrkt overkoblet. De 4 filtre tilsammen
danner, n8r modtageren er korrekt indstillet, et filter, der giver modtageren
praktisk Ealt konstant felsomhed over omridet 492-508 kilohertz (variationen
er hgjst -2db), medens filteret skarer skarpt af uden for dette omride (s8le-
des er folsomheden faldet mindst 40 db ved 485 og 515 kilohertz). Modtageren
er fast indstillet fra fabrikken, og man ber i almindelighed ikke rere indstil-
lingerne af jernkzrnerne i spolerne, da en sfdan indstilling ikke godt lader
sig foretage uden anvendelse af m8lesender.

Rorbesaztningen er: 2 stk. hsjfrekvenspentoder EF 41 (gledestrem
0,20 amp. gledespaznding 6,3 volt) samt 1 stk. duodiodetriode EBC 41 (gledestreom
0,23 amp., gledespznding 6,3 volt),

Den i apparatet indbyggede prevesender bestér af en triode-hexode,
hvor hexodedelen arbejder som hojfrekvensgencrator pd frekvensen 500 khz, medens
triodedelen arbejder som lavfrekvensgenerator og modulerer hgjfrekvensgeneratorey
med en tonefrekvens pd ca. 400 hertz. De modulerede svingninger overfeores fra
anodekredsen af hexoden gennem en lille kondensator €2 til en H.F. transformator
L1-L2, hvortil modtagerens antennekreds er koblet.

Provesenderens generatorrer er en triode-hexode ECH 42(glede-
strem 0,23 amp., gledespaznding 6,3 volt).
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Modtageren er fra fabrikken indstillet s8ledes, at et signal pd
100 uV moduleret 50%, og tilfert modtageren gennem en kunstig antenne be-
st8ende af en modstand pd 10 @ og en kondensator p& ca 500 pF, f&r den ne-
denfor omtalte ensretters milliamperemeters udslag til at falde fra 4-5 mA
i hvilestilling til en verdi indenfor det rede b8nd, der strzkker sig fra O
ti11,6 mA; ved montagen af autoalarmapparatet indstiller man kondensatoren
C2 s8ledes, at prevesenderen - ndr den udvendige antenne er tilkoblet mod-
tageren og kun da - giver et signal, der netop fdr milliamperemeteret til
at sl& ned til det rede felt.

Modtageren er forsynet med et (invendigt) h&ndtag for regule-
ringaf felsomheden. Drejes op pad maximum felsomhed, er modtagerens felsom-
hed 2-3 gange s& stor som normalt. Som ovenfor navnt er modtageren forsy-
net med en hurtigvirkende automatisk regulering af hejfrekvensforsterknin-
gen, der trader i funktion ved modtagning af kraftige (alarm) signaler og
hindrer overstyring af modtageren selv ved signaler med en styrke pd 1 volt.

Yderligere er modtageren forsynet med et langsomtvirkende fol-
somhedstilpassende arrangement, der har til opgave at tilpasse modtagerens
folsomhed i forhold til det til enhver tid best8ende stejniveau, sdledes
at den bedst mulig er i stand til at modtage alarmsignaler. Dette arrange-
ment vil blive beskrevet nedenfor. Reguleringsreret er en lille udgangs-
pentode EL 42 (6,3 volt 0,2 A.).

I den tidligere navnte lavfrekvensforstzrkers anodekreds er
der indskudt en transformator, der forer signalerne til selektoren; tvers
over transformatorens primzrside kan der indskydes en hovedtelefon. For
at telefonen ikke skal p&viwirke indstillingen, tilsluttes den gennem en
modstand pd 100.000 @ (R 30) og for ikke at f& jevnspanding p& telefonen,
er der indskudt blokkondensatorerne C 36 og C 37.

Selektoren er forsynet med 3 rer, eet type EAF 42 og 2 af ty-
pen EF 40 (gledestrem 0,2 amp.; gledespending 6,3 volt). De tre rer har
folgende funktioner: ror merket E arbejder som ensretter og som javn -
stremsforsterker; ror maerket M anvendes til udméling af mellemrum mellem
signaler (max. 1,5 sek.), og rer market FU (fremfering /udrykning) udm&-
ler streglangden af signalerne (granse: min. 3,5 sek., max. 6,0 sek.).

Samtlige rer i modtager, prevesender, selektor og forstarker
er serieforbundne, og yderligere er der i glodestremskredslgbet indskudt
et rele med kontakten X6 (relatype:Automatic H 13, 32, 1 skiftekontakt),
der slutter strem +til klokkekredslebet, hvis et ror brender over, eller
netspendingen svigter. Ved 110 volts anleg indsattes i en normal P-rer-
sokkel en prop med en rzkke kortslutningsforbindelser, der tilpasser de
forskellige spazndinger i modtager og selektor til denne spending, medens
der ved 220 volts anlag indsmttes et jern-brintregulatorrer (Philips C 8,
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0,20 amp.s 100-200 volt), hvori der falder 110 volt af glodestremskredsle-
bets spaznding, medens de evrige spandinger tilpasses med fast indbyggede mod~=
stande, der automatisk indkobles, ndr proppen udtages og regulatorreret ind-
sattes. .
Lavfrekvenssignalerne overferes som nzvnt til selektordelen gen-
nem en transformator (516); sekundarviklingens ene yderende er forbundet til
dioden i reoret merket E, medens den anden ende er forbundet til samme rers ka-
todemodemodstand gennem en stor modstand (R 32) og afkoblet til katoden med

en kondensator pd 10.000 pF. Rerets styregitter er ligeledes forbundet til
transformatorens jordende. Rgret vil, ndr der ingen signaler tilferes, trzk-
ke en anodestrem p8 4 a 5 mA(begraznset af katodemodstanden R 33). Tilferes
signaler til dioden, ensrettes de og frembringer et spandingsfald over den
negvnte modstand R 32, hvorved styregitteret bliver negativt, og anodestreommen
falder. N&r signalerne er s& kraftige, at anodestremmen falder til under 1,6
mA, vil det relz (RL 1), der er indskudt i anodekredsen for reret E, og som
normalt har tiltrukket sit anker, talke ankeret, og skiftekontakten KO bringes
til at arbejde, hvorved den langsomtvirkende feolsomhedstilpasning og tidsud-
m8lingen af streglangde begynder.

I hvilestilling, d.v.s. uden signal er "arbejdskontakten" i KO
kontaktsettet sluttet og en eventuel positiv spanding (i forhold til stel)pi
kondensatoren C 28 p& den side, der vender mod gitteret af EL 42 (r@r 8), vil
blive udladet gennem modstandene R 18 og R 20 (R 20 er s8 lille i forhold til
R 18 og R 19, at man kan betragte C 29 som vaerende kortsluttet af den nazvnte
relzkontakt). Styregitteret for rer 8 vil folgelig gennem modstandene R 17,

R 18 og R 20 vare forbundet til stel, og da katoden for samme rer, som har ka-
todemodstand fzlles med ror 2 og 3, ligger pd en spanding af ca. - 10 volt 1
forhold til stel, vil rer 8 praktisk talt ingen strem trzkk. Rerene 2 og 3
vil trzkke ca. 3 mA hver, da disse rors styregitre f8r en positiv spanding
(ca. 8 volt) fra en spandingsdeler bestdende af modstanden R 31 og potentio-
meteret R 29. (Den effektive gitterforspanding bliver s8ledes = 2 v.). Mod-
tagerens normale fozlsomhed indstilles ved hjslp af R 29. For en felsomhed af
100 uV andrager anodestremmen i hvert af rerene nr. 2 og 3 ca. 3 mA. Rer 3's
anodestrem, der et m&l for modtagerens gjeblikkelige feolsomhed, kan aflases
p8 apparatets milliamperemeter, nédr den lige under meteret anbragte omskif-
ternsgle trykkes nedad. I hvilestilling (midterstilling) af omskifteren mé-
ler meteret anodestremmen i jevnstremsforstarkerreret E (altsd stremmen gen-
nem rele 1). Trykkes omskifteren opad, kortslutter den kondensatoren C 28's
gitterside til stel og bringer s8ledes gjeblikkelig modtageren op pd fuld
folsomhed, ligegyldig hvilken tilstand den (automatisk)m&tte have varet regu-
leret ind til.

Virkemdden gf den automatiske (langsomme) folsomhedstilpasning er
nu sdledes: ndr der kommer et signal (eller stej) af en s8dan styrke, at ror
5's (E) anodestrem falder s& starkt, at relzet RL 1 tarer sit anker, vil C 28
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langsomt lades op gennem R 18 og R 19 fra en spzndingsdeler bestfende
af R 34 og R 21. Ror 8 vil begynde at trazkke strem, og spendingen pé
katoden af rgrene 2 og 3 stige, hvorved folsomheden falder. Hvis sig-
nalet - eller stsjen - er tilstrzkkelig kraftig til at holde RL 1's
arbejdskontakt &ben, vil katodespsndingen efter ca. 10 minutters for-
lgb have nfet en verdi af + 30 volt i forhold til stel, hvorved appa-
ratets fglsomhed reduceres til ca. 50.000 uV.

I praksis vil apparatets felsomhed dog nzppe blive redu-
ceret s& meget, da stejen - taget i videets betydning, alts8 ogs8 te-
legrafi p& 500 khz - ikke er konstant, men vil bringe RL 1 til at st&
og klapre, og der vil indtrazde en vis ligevagtstilstand mellem ladning
og afladning af C 28. R 18, R 19 og C 29 er valgt med s8danne vardier,
at dersom RL 1 er trukket mindst 3 gange pr. sekund, vil apparatet ar-
bejde med fuld feglsomhed. - Trzkker relzet f.eks. kun een gang pr. se-
kund (d.v.s. at der kun een gang pr. sekund er "hul" i stgjen) vil fel-
somheden reduceres til cae. 2000 uV. Tilsvarende falder apparatets fol-
somhed endnu mere, dersom der er endnu lazngere tid mellem to p& hinan-
den fglgende "huller", hvor relset ndr at trzkke sit anker.

Tidsudmélingen af streglengde foregir pd felgende mide: ved
signal taber RL 1 som nmvnt sit ankers herved sluttes hvilekontakten i
KOy hvorved RL 2 kortsluttes, s8ledes at dette relz taber sit anker og
kontakterne K1 og K2 brydes.

Reret FU stdr i hvilestilling med s8 stor gitterforspznding
at anode-stremmen er nuls ndr X2 trydes, vil kondensatoren C 41 lang-
somt oplades gennem modstanden R 48, anodestremmen i rgret FU langsomt
stige, og ndr den har n8et en vis vardi, trzkker det i anodekredsen
indskudte rels R1 3 med kontakten K3 sit anker; K3 slutter strem til
fremferingsmagneten FM, og summeringsrelzet rykker en tand frem.

Er streglangden lazngere end man gnsker, for at summerings-
relzet skal arbejde, vil anodestrgmmen gennem FU, n&r den har nfet en
endnu sterre verdi, trekke relzet RL 4 med kontakten K4, og herved
sluttes strem til udrykkermagneten UM, s&ledes at summeringsrelset
springer tilbage til sin begyndelsesstilling. Ovre graznse for mellemrum
udméles af mellemrumsroret M i forbindelse med kondensatoren C 40 og
modstanden R 40 samt kontakten K5, idet udm8lingen “egynder, ndr K5
brydes efter afslutningen af en streg. N&r anodestremmen gennem M og
relzet med kontakten K4 er blevet tilstrazkkelig stor, uden at K1 bry-
des (ved at en ny streg begynder), vil K4 sluttes, idet kontakten K16
er sluttes efter afslutnting af ferste streg, og udrykkeren f&r strem
som ved for lange streger, og summeringsrelszet springer tilbage til be-
gyndelsesstilling.
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Modtages der ialt 4 streger med den fastsatte lzngde og med det fast-
satte mellemrum, vil summeringsrelzet ved begyndelsen af den fjerde
streg slutte kontakten K 15 og ved afslutningen af stregen slutte kon-
takten X 13, og derved holde klokkekredslebet sluttet, indtil udrykker-
magneten ved mellemrumsrorets hjzlp rykker summeringsrelszets palvark
tilbage til begyndelsesstilling.

Klokkekredslabet bestdr af klokke pd radiostationen, klok-
ke 1 telegrafistens lukaf og klokke p& broen, terbatteri, blokering o-
ver startomskifter, holderel® med kontakten K 7, udlesningstrykknap 5 og
trykknap 6 for udskydning af klokken p& broen under daglige prever. Sam-
tidig med at klokkekredslebet sluttes, sluttes strom til det nzvnte hol-
derela, og holdekontakten K 7 holder da klokkekredslebet sluttet, ogséd
efter at summeringsrelmet er glet i rostilling. Klokkekredslebet kan ferst
brydes, ndr man trykker trykknap 5 pd selektoren ind. (HolderelmsAuto-
matic E 80, 100 ohm, 1 skiftekontakt).

For at gore tidsudmflingen uafhengig af variationer i net-
spendingen er skzrmgitterspzndingen for rerene M og FU stabiliteret med
neon-stabiliseringsreret 7475.

Til kontrol af modtageren og selektoren er anlazgget forsy-
net med et antal trykknapper, hvormed man trin for trin kan kontrolle-
re de enkelte enheders funktion, ligesom man ved indskydning af et mil-
liamperemeter i de indbyggede mélebesninger, shuntet med henholdsvis,

R 41 og R 49, noejagtig kan kontrollere fremforings- og mellemrumsrere-
nes funktion.

Forstarkeren

For at man kan anvende autoalarmapparatet som vagtmodtager
for 500 khz, ndr radiostationens andre modtagere er optaget af anden
tjeneste, er der i apparatet indbygget et forsterkertrin bestdende af
en pentode EL 42 (rgr nr. 9) med tilherende udgangstransformator og hej-
taler. Forstarkerrerets gitter fodes med lavfrekvensvekselspending'fra
anoden af lavfrekvensforsterkerreret 4 i selve modtageren over et potentio-

meter R 60. Forstarkerens indstilling vil ikke pdvirke selve autoalarm-
apparatets virkem&de eller felsomhed

Lutoalarmapparatet er forsynet med en speciel startomskifter
med 3 stillinger: 1)afbrudt, 2) klar, 3) drift. I stilling "afbrudt" er
~antennens forbindelse til modtageren afbrudt og antennen forbundet +il
jord, lysnetstremmen og klokkestreommen. I stilling "klar" er antennen
stadig afbrvdt og lagt til jord, ligesom klokkestrommen er afbrudt men
lysnetstremmen er sluttet. I stilling "drift" oph=zves jordslutningen af
antennen, der nu forbindes ti. indgangsspolen i modtageren, lysnetstrom-
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men forbliver sluttet og endelig sluttes spandingen fra klokkebatteriet
til klokkekredslebet, s8ledes at klokkerne kan bringes til at ringe, nér
de nedvendige stremslutninger i relzerne finder sted. I stilling "klar"
trekker gleodestremsrelzet RL 6 sit anker og bryder derved kontakten K 6 i
klokkekredslebet. Kontakten st8r alts8 allerede 8ben, ndr omskifteren dre-
jes til "drift" (under forudsztning af, at hovedafbryderen er sluttet og
der er spsnding til stede), hvorved det forhindres, at klokker-

ne giver sig til at ringe ved indkoblingen af klokkebatteriet.

Mekanisk opbygningsModtager, selektor, prevesender og forstar-
ker er bygget pd et falles lodretstlende chassis, der er i forbindelse med
lysnettet, men helt isoleret fra den udvendige beskyttelseskasse og ophang-
ningsramme.

Chassiset er forsynet med 2 tappe, der g8r ned i 2 tilsvarende
huller i et par knaster, der er svejset pd& en vinkel jernsramme, s8ledes at
hele chassiset kan svinges om disse tappe (som en der pd sine hengsler), og
s8ledes er sardeles let tilgengelig for inspektion og eventuel reparation.
Vinkel jernsrammen med tilherende bagkl®dning er atter skruet fast i en for-
krobbet fladjernsramme, der skrues direkte pd skottet. Mellem skottet og for-
krebningen i fladjernsrammen er der ca. 15 mm afstand, beregnet for plads til
kabler.

Kabeltilslutningen foregdr p& et klembrazdt, der er i fast forbin-
delse med vinkel jernsrammen, og hvorfra der gdr bejelige ledninger til selve
chassiset, sf8ledes at man alts8 kan dreje dette frem uden at bryde en eneste
forbindelse. N&r chassiset drejes p& plads, afldses det med et par fingerms-
trikker. Til mekanisk og elektrisk beskyttelse af apparatet findes en kasse,
som haznger pd 4 isolerede stag og fastholdes med 4 fingermetrikker. Beskyttel-
seskassen kan aftages, s8vel ndr chassiset hanger pd plads, som ndr det er
svinget ud. Nir beskyttelseskassen er aftaget, er folgende ting tilgengeligt:
samtlige radiorer, samtlige relszer, ndr disses stev-beskyttelsesknapper afta-
ges, palvaerket, de 4 h8ndtag for indregulering af henholdsvis: felsomhed,
streglangde nedre graznse (3,5 sek.), streglengde evre grznse (6,0 sek.) og
mellemrum (1,5 sek.); endvidere omskifterneglen, den semivariable kondensator
C 2 for indregulering af prevesenderens styrke, m8lebesninger for anodestrem
for fremferings- og udrykkerreret FU, m8lebesninger for anodestrem for mellem-
rumsreret, startomskifteren, styrkeregulator for hejtaleren, samt naturligvis
de 6 trykknapper, som ogs8 er tilgengelige, ndr beskyttelseskassen er pdsat.
N&r beskyttelseskassen er p8sat, er startomskifteren, trykknapperne, omskifter-
ngglen og styrkeregulator for hejtaleren samt besninger for tilslutﬁing af ho-
vedtelefon tilgangelige, og milliamperemetret synligt.

Installation: Strommen til autoalarmen tages fra lysnettet over en
hovedafbryder med sikringer.
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Der opsattes klokker i radiorummet, i telegrafistens lukaf samt
p8 broen eller i styrechuset. Denne sidste klokkes stremtilferelse fores over
en serlig kontakt p& selektoren, s8ledes at man under de daglige prever af an-
lagget kan udkoble '"broklokken'" ved at trykke p8 den navnte kontakts trykknap.

Batteriet for klokkerne er normalt 4,5 volt (terelement).
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The equipment comprises:

1) Receiver, selector, a testing generator (pre tuned to 4
500 kc/sec ) and an a.f. amplifier with loudspeaker ‘
built into a common panel, designed for bulkhead mounting.
The set is mains operated, working on 110 or 220 volts
D.C.

2) Bells, battery for same, main switch with fuses.
Receiver:

The receiver has two stages of r.f. amplification, diode
signal rectifier, diode for automatic gain control (desensitising
the receiver, when strong signals are being received) built integral
with a triode a.f. amplifier. The aerial is inductively coupled
(variable in steps) to the first tuned circuit which, in connection
with the second tuned circuit, forms a narrow band pass filter.
Another narrow band pass filter, consisting of two inductively
coupled tuned circuits, capacitively coupled to the first filter,
is inserted before the first r.f. amplifying valve. Between first
and second r.f. amplifying valve a broad band pass filter has been
inserted. Likewise a broad band pass filter has been inserted
between second r.f. valve and the rectifier. The four filters make
a combination which gives the receiver practically constant sensiti-
vity in the band 492-508 kc¢/sec. Outside this band the sensitivity:
falls quickly: thus the sensitivity at 15 kc off tune (500 kc/sec. )
is 40 db down. The receiver has been tuned from the factory, and
the setting of the screw iron cores should not be touched, unless
a signal generator is used. :

Valves: two radio frequency pentodes EF 41 (filament

current 0,20 amps. filament voltage 6,3 volts) and one duodxodetrlode

EBC 41 (filament current 0,23 amps., fllament voltage 6,5 volts).

The testing generator has a triode-hexode valve as an
oscillator, the hexode working as a radio frequency oscillator on
500 kc/sec., while the triode part is working as an audio frequency

oscillator modulating the radio frequency oscillator with a frequency

of 400kc/sec. The modulated signals, which may be keyed by a push
button, are led from the anode circuit of the hexode through a
transformer and a small coupling condenser C2 (semi variable) to
the aerial circuit of the receiver. The coupling is arranged in
such a manner, that the signal generator will operate the auto
alarm only when an aerial is connected to the set.

The oscillator valve of the testing generator is a triode-
hexode ECH 42 (filament current 0,23 amps., filament voltage 6,3
volts).



The receiver is from the factory adjusted to such sensiti-
vity that a signal (from outside) with a strength of 100 micro-
volts, modulated 50%, led to the receiver through a dummy aerial
having a resistance of 10 ohms and a capacity of 500 pF will just
make the reading of the milliammeter in the anode circuit of the
rectifier mentioned below decrease from about 3-4 mA in the no
signal position to a reading within a red band from zero to
1,6 mA on the meter scale.

The receiver has an internal handle for adjusting its
maximum sensitivity. The handle consists of a 6 mm spindle with
slot for a screwdriver and is labelled "Modtager f@glsomhed".
When the handle is turned right home in the clockwise direction
the sensitivity of the receiver is 3-4 times as great as normal.
The setting of the handle corresponding to normal sensitivity is
indicated by a dot. As shortly mentioned above the receiver is
provided with a quick acting (diode operated) automatic gain
control which prevents overloading of the receiver by strong
signals.

Moreover the receiver is provided with a veryslow acting
desensitising device which, in the presence of atmosferics or
interfering signals, automatically will adjust the sensitivity
of the receiver to such a value that the receiver most readily can
distinguish the alarm signal. The said arrangement will be des-
cribed in detail below. The valve used for this regulating is a
small output pentode, EL 42 (0,2 amps. 6,3 volts).

In the anode circuit of the a.f. amplifying valve mentioned
above a transformer has been inserted, which leads the signals to
the selector (a.f. rectifier). For checking the operation of the
receiver a pair of headphones may be plugged in in parallel with
the primary of the said transformer. To prevent the phones from
affecting the operation of the selector (by shunting effect) they
are connected up through a 100000 ohms resistance, and to prevent
d.c. from reaching the phones blocking condensers C 36 and C 37
have been inserted.

Selector:

This part of the auto alarm serves to pick out a correctly
given alarm signal (with allowed tolerances) from other signals
and atmospheric interference passed on from the receiver.

The selector has three valves, one type EAF 42 (0,2 amps.
6,3 volts,) and two type EF 40 (0,2 amps. 6,3 volts). The three
valves have the following functions: Valve E is working as a
rectifier and a D.C. amplifier; wvalve M is used for measuring
space duration (upper limit 1,5 sec.) between signals and valve
FU is used for measuring dash length (limits 3,5 secs. and 6 secs.
respectively.)
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All valves in receiver, testing generator, selector and
a.f. amplifier are series connected, and connected in series with
a relay with contact K6 (relay: "Automatic" H 13, 3 ohms) which
closes the bell circuit if the filament of a valve burns out or the
voltage {mains) fails.

By 110 volts mains voltage a plug with strappings between
certain contacts is inserted in a normal P-socket in the chassis
thus making the necessary adjustments for this voltage. By 220
volts a ballast lamp (Philips C 8, 0,20 amps., 100-200 volts)
inserted in the said socket cuts in the necessary resistances
for this voltage.

The a.f. signals are transmitted to the selector proper
through a transformer (516), one end of the transformer secondary
is connected to the dicdz of valve E while the opposite end is
connected to the cathode of the same valve through a high resistance
(R 32) and decoupled to the cathode through a 10000 pF condenser.
Grid no. 1 of the sam2 valve is also connected to the "ground end"
of the transformer secondary. With no signals the valve will
draw an anode current of 3 or 4 milliamps., (limited by the
‘cathode resistance R 33). Signals fed to the diode are rectified
and produce a negative voltage across resistance R 32, making
the control grid negativ and consequently making the anode current
decrease. With signals sufficiently strong for making the anode
current decrease to 1,6 m2 or a lower value relay Rl1 1 in the anode
circuit of valve E will release its armature, and the contact
belonging to the slow acting sensitivity control will open, and
the contact belonging to the dash and space length measuring gear
will close.

In the no signai position the left hand contact of KO
(in the drawing AKR 7) is closed, and a positive charge (if any)
relativ to chassis of the side of condenser C 28 which is connected
to the control grid of valve EL 42 (valve no. 8) - through an
1 megohm resistor - will leak away through resistances R 18 and
R 20 (R 20 is so small in proportion to R 18 and R 19, that
condenser C 29 practically is chorted by the said contact of
relay Rl 1}. The control grid of valve no. 8 consequently is
connected to chassis through resistances R 17, R 18 and R 20,
and as the cathode of valve no. 8 [(which has cathode resistance
common with wvalve 2 and 3) is biased 10 volts positive relative
to chassis, valve no. 8 will draw no anode current. Valves nos.
2 and 3 will draw about 3 mA each, as the control grids of these
valves are biased 8 volts positive relative to chassis by means
of a voltage divider consisting of the fixed resistor R 31 and the
variable resistor R 29. (The resulting voltage of the control
grid thus amounts to minus 2 volts). The normal sensitivity -
100 microvolts - of the receiver is adjusted by R 29 which
consequently is labelled "Modtager fglsomhed" ( = sensitivity)
in the auto-alarm. The anode current of valve no. 3,which is
a measure of the momentary sensitivity of the receiver may be
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read on the milliammeter on the front of the auto alarm, when

the switch immediately under the meter is pressed downwards.

In its resting (central) position the said switch connects the
meter to the anode circuit of valve E (no. 5) checking the current
through the coil of relay Rl 1. When the said switch is pressed
upwards it shorts the '"grid side" of condenser C 28 to chassis,
thus immediately bringing the sensitivity of the receiver up to
normal (loo microvolts) no matter how the sensitivity (automati-
cally) might have adjusted itself by the slow acting sensitivity
control.

The slow acting sensitivity control operates in the follow-
ing manner: When a signal (or noise) of sufficient intensity is
applied to the input terminals of the receiver the anode current
of valve no. 5 will decrease to a value below 1,6 mA and the arma-
ture of relay Rl 1 is released, opening the left hand contact of
KO (in the drawing AKR 7); condenser C 28 will start being charged
through resistances R 18 and R 19 from a voltage divider consisting
of resistances R 34 and R 21 and the control grid of valve no. 8
will gradually become more positive. Valve no. 8 will draw anode
current which flows through the cathode resistance R 13 making the
cathodes of valves nos. 2 and 3 more positive, thus decreasing the
h.f. amplification. If the signal (noise) is strong enough for
keeping the armature of relay R1 1 released the cathode voltage
of valves nos. 2 and 3 after 10 minutes will reach a value of
plus 30 volts relative to chassis, and the sensitivity of the
auto alarm will have been reduced to about 50000 microvolts.

Practically the sensitivity very seldom will be reduced
that much as the noise or interfering signals never will be absolu-
tely constant but will make the armature of relay Rl 1 move to and
fro, and a balance between charging and discharging of C 28 will
occur. The time constant of the R-C network has been given such a
value that if R1 1 operates at least 3 times a second the auto alarm
will retain practically normal (100 microvolts) sensitivity. -
If for instance the relays operate once a second (that means that
there is but one "hole" per second in the noise) the sensitivity
will be reduced to about 2000 microvolts.

The measuring of dash length takes place in the following
manner: By incoming signal the relay R1 1 releases its armature
and the right hand contact of KO (in drawing AKR 7) is closed,
shorting the coil of relay Rl 2, the armature of which likewise
is released opening contacts Kl and K2.

Valve FU in its quiescent position is biased well beyond
cut off of anode current. When contact K2 is opened condenser C 41
will be charged slowly through reésistance R 48, the anode current
of valve FU will rise slowly, the armature of the dynamic relay
Rl 3 will move and finally close its contact K3, which closing
should take place 3,5 secs. after closing of the right contact KO.
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When K3 closes, the coil FM of the stepping relay
(so called because it closes its final contact K 15 after 4
steps) operates the relay, which advances one step (notch).

If the duration of the dash is more than 6 secs. the
anode current through the shunted dynamic relay RL 4 will rise
so much that this relay closes its contact K 4. wWhen K 4 closes,
the coil UM of the stepping relay operates the disengaging gear,
and a spring takes the notched armature back to its starting
(resting) position.

The measuring of space between two consecutive dashes
(the upper limit of the space being 1,5 secs.) is accomplished
by means of valve M in combination with condenser C 40, resistance
R 40 and contact K 5. The measuring of space starts, when K 5
opens, which takes place as soon as the armature of FM returns
to its initial position after termination of the dash. When the
anode current of M, which operates relay Rl 4 (as well as the
anode current through FU does) has increased sufficiently and
Kl stays closed (K 1 will stay closed until a new dash starts)
contact K 4 will close, and as K 16 is ailready closed (it closes
when the stepping relay has taken one step i.e. after termination
of the first dash) current is led to coil UM, the disengaging gear
is operated and the spring takes the notched armatur back to its
starting position. The latter operation will take place if the
duration of space is more than 1,5 secs.

If a new dash commences 1 sec. after the termination of
the first dash K 2 opens, thus preventing the anode current of M
from operating Rl 4, and the stepping relay will advance one more _
notch after termination of a dash of a duration of at least 3,5 secs.
but less than 6 secs.

If 4 dashes each of a duration of 4 secs. and with a space
duration of 1 sec. are received the stepping relay when the fourth
dash starts will close contact K 15 and at the end of the dash K 13,
thus closing the bell circuit, until the disengaging gear by means
of the space valve M makes the stepping relay return to its initial
position.

The bell circuit consists of bell in the radio cabin, bell
in the operators cabin and bell on the bridge; further a 4,5 volt
dry battery, a contact and push button no. 6, which breaks the
current to bell on the bridge during daily routine tests (labelled
"Broklokke ud"). When the bell circuit has been closed by the
stepping relay, relay Rl 5 is alsoeergised; contact K 7 which
is in parallel with the series connected contacts K 13 and K 15
of the stepping relay, is closed, and the bell circuit will remain
closed and the bells ring also when the stepping relay has returned
to its resting position. The bell circuit may only be broken and
bells stopped by pressing push button 5 (labelled "Udlgsning klokker").
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In order to make the time measuring operation independent
of the line voltage the screen grid voltage of wvalves M and FU
has been stabilized by a neon stabilizer type 7475.

The whole auto alarm may be tested by pressing the push button
"prgve Modtager" which keys the testing generator. The selector may
be tested alone by pressing push button "Prgve selektoxr", which
operates relay with contact KO directly. Further the operation of
the stepping relay may be checked by pressing the push button
"Fremfgring" which make this relay advance one step each time the
push button is pressed. Pressing the push button "Udrykning"

make the disengaging mechanisme of the stepping relay work,
restoring the stepping relay to its starting position.

The anode current of valves M and FU may be checked by
inserting a milliammeter in the sockets labelled M and FU. The
correct working of valves M and FU may also be checked directly
by observing the movement of the armatures of the dynamic relays
Rl 3 and Rl 4.

2.F.Amplifier:

The auto alarm may also be used as a loudspeaker watch
receiver in the emergency frequency band 492-508 kc/sec. as an
audio frequency amplifier and loudspeaker has been incorporated
in the apparatus. An external volume control adjusts the volume
of the loudspeaker without affecting the performance of the selector.
The A.F.amplifying valve is an EL 2 pentode (0,2 amp. 6,3 volts).

The autoalarm is provided with a special starting switch
with 3 positions:

1) off ("afbrudt)
2) stand by ("klar")
3) on ("drift").

In position "off" the aeriazl is disconnected from the
receiver and grounded; mains and bell circuits are broken.
In position "stand by" the aerial remains disconnected from the
receiver and remains grounded, the bell circuit remains broken
but the mains circuit is closed. 1In position "on" the ground
connection of the aerial is broken and the aerial connected to the
receiver input terminal, the mains circuit remains closed and the
voltage from the bell battery is connected to the bell circuit.
In position "stand by" relay Rl 6 in the filament circuit is
energized and contact K 6 broken. So K 6 is open when the switch
is turned to position "on" and the bells will not ring provided
that the mains voltage is on.

To prevent damage to the receiver from high voltages
induced in the aerial when transmitting on a nearly aerial an
ordinary 25 watts incandescent lamp is inserted in series with
the input coupling coil of the receiver. When cold the resistance
of the lamp is so small that it will not affect the performance
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of the receiver seriously but when heated by current induced in
the aerial its resistance will increase very considerably (up

to 10 times) thus limiting the current in the input coil. 2s

an additional protection a neon valve is connected across the
first tuned circuit of the receiver, limiting the voltage across
the coil to about 100 volts.

Mechanical Construction:

Receiver, selector, testing generator and a.f. amplifier
are built integral on a common vertical chassis, which electrically
has connection with the mains, but is totally insulated from the
external metal cover and the mounting frame.

The chassis is hinged on two pivots the hinges being
welded to a fixed iron frame, so that the chassis may be swung
out for inspection of the rear side. The whole auto alarm is
screwed to another iron frame, which is securely screwed onto
the bulkhead; this latter frame has a gap permitting cables to
run behind the frame.

Cables from outside are connected to a terminal board on
the fixed frame, flexible wires running from the terminal board
to the auto alarm proper, thus permitting operation of the auto
alarm also when swung out. For protection of valves, relays etc.
a metal cover has been fitted, fastened to 4 insulated studs by
knurled nuts. The cover may be removed as well when the chassis
has been swung out as when the latter is locked in its normal
position.

With cover on the following items are accessible. Starting
switch, volume control, meter, switch for checking the anode cur-
rent of d.c. amplifier/r.f. amplifier, six push buttons for testing
the operation of the auto alarm and sockets for a headphone.

With cover off besides items mentioned above the following
items are accessible: BAll valves, all relays including step relay,
the four handles for adjusting: sensitivity (labelled "Modtager
fglsomhed"), lower limit of length of dash (labelled "streglzngde,
3,5 sek.") upper limit of length of dash (labelled "streglangde,

6 sek."), interval between dashes (labelled "mellemrum, 1,5 sek.");
further the semivariable condenser C 2 for adjusting the input to
the aerial circuit from the testing generator, sockets for measuring
the anode current of valve FU and sockets for measuring of the

anode current of valve M.



Installation:

Power to the autoalarm is taken from the ship's mains
(1lo or 220 volts d.c.) through a switch with fuses.

Bells are installed in the radio room, the operators cabin
and on the bridge. Connections for the bell on the bridge are
taken through a contact on the push button "Broklokke ud" on
the auto alarm.

Battery for bells should ke a 4,5 volts type.

Dailx routine tests:

Power must be switched on at least 10 minutes before
checking of normal performance should take place. First see
that the meter reading with the switch immediately under the
meter in its central position is between 3 and 4 milliamp.
(with no incoming signals). Next press the said switch upwards
for a second, then press it downwards and see that the meter
reading is about 3 milliamps.; (this corresponds to a sensitivity
of 100 microvolts). Release the switch, which will return to
central position.

: Press push button "Prgve modtager" and see that the
milliammeter reads a little less than 1,6 m2 (generally about
1,4 mp). If the meter reads more than 1,6 mA with push button
"Prgve modtager" pressed, the sensitivity of the receiver is too
low (provided that the testing generator gives normal output -
and provided that the aerial is connected) and must consequently
be readjusted. By means of a screwdriver turn handle "Modtager
fglsomhed" until meter reads 1,4 mA with the said push button
being pressed.

Now press push button "Prgve Modtager" for 7 seconds.
3,5 seconds after pressing a click should be heard, indicating
that the step relay has advanced one step. Two and one half
second later (i.e. 6 seconds after pressing) another click should
be heard indicating that the disengaging mechanisme of the stepping
relay works. When recleasing the push button another click is heard,
indicating that both armature of the stepping relay returns to
their starting position. 1If the first click is not heard to the
correct time (3,5 sec.) the setting of the handle "3,5 sek." should
be changed a little. Next the handle "6 sek." should be adjusted.

For checking interval give a very short press to push button
"fremfgring" releasing it immediately. The step relay should at
once advance one step, and 1,5 seconds later the disengaging
mechanism should restore the stepping relay to its normal position.
If not: adjust handle "Mellemrum 1,5 sek.".
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Next press push button "Prgve modtager" in accoxdance
with the regulations for sending a normal alarm signal.
(4 secs. down, 1 sec. up, 4 secs. down,l sec. up, 4 secs down,
1 sec. up, 4 secs. down). When releasing the push button after
sending the last of the four dashes, the bells should ring.
The bell on the bridge should be cut out during the daily tests
by pressing push button "Broklokke ud", and be tested only when

the ship is idle.

AKR 7
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