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ARSTRACT
\Y

Tests were conducted on & Model 1001 type 20DA2 photosiscirie control
munafactured by the Photoawitch Diviaim of the Elsctronics Cw'mﬁm of
srsvica, Cadbridge, Mses. The photoswlich was tosted to ¢ its suite
*Mutvmwamm%mmgm m&wwdofmmtdm
or the decruose in luminence of A rotating lichth beacon, Tests conmisied
of the measurersntz of the maximum valua of ,tumnamemt:sepmmm
sperture which _predaced activation of the photomyitch, as a function of oxe
posnre . ThoTs tests m;m mrf@xmd for moversl setiings of photoswtich
senaitivity. In sddition, andurence tosts were conductad to messuyre the
Gurability of the photosltch in simalated Mghthouse opyrstion.

From the resulis of the ahove descrived tests, it wus concludeds:

a3 The pee of the pholnelactric coutrol unit teated under this project
an an alarm device for rotating beacons is fexzibla,

R A filter wonld be reguired at the aperture of the alarm device o
radag} the 1lilominence of tha phototube to a practical Asvel.

‘@) Periodic adjustmenta of the photoswitch sensitivity could be made
to codensates for photocell fatizue. Excessive fatizsuo could he corrected
by replacemont of the Inskpensive phototube. .
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FIKLD TESTING AND DEVELOPMENT UNIT
PROJEST COYD) J1.6/23ed

FHOTORELECTRIC ALARM DEVICE
FOR HOTATING QPTICAL SYSTEMS

I
SR

1. Introdvaticn., This 16 the fourth in o series of roporis of tests of
davioss for indieating lrrsgularitien in the opsxaiion of a zvlabing optisal
systen at & 1ight sindion,

tatonnt To ewlmate e gommsrcial modal of a photo
aloatrm conwol 88 & possi.blva slaym device for & rotating bescon. Ths
cvalmetion consisted of:

2,1 Tho initisl parformance chazecteristics of the device.
Dol & perfosmance over a prolongsd parlod of oporation.
Il

AUTEOKTTY,

3. This %est vas peaformsd by swihozliy of Headounrbers {BTD) Memorandum
o Commanding Of0iger, Field Tosting & Dovelopment Unid 0% 27 Dscembay 1554,
ard 10 Juns 1955, file OO J18/203=4o

Yix
EREVEGUS, JHVESTIGATIONS OF A STHOLAR NATUAT

ho This L the first ropert of teste of o photoslectele clerm devics fow
rotatling bonoons, Tonts of weehaiiorl alnzas wore deseribad in Fleld Testing
é’g Bﬁ@l@g:mm Unddy zoparto dnved 1% Fobzvary 1955, 4 Mareh 1954, end Roposd

103 of 4 Jamary 1956,

Iy
EAISIE, DIVESTICATICH
be Dompmiodion of tha Mabeydel infev Tagh. The dsvice tssted wes g stock dsgue

of & ¢ypo 20LA2, Vodel, lﬁﬂl pwm@l%ta ¢a econdtrol marufaotursd t:r“ the Pholise
cuiteh DAvision, Eztz eobronles fmgmmim ol Arevleay Cawbeidon, Mss. Flguwe
1 {fage 2) 19 a rhologeaph of the dovice.
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Figure 1
Photoswitch Type 20DA2, Model
1001 Photoelectric Control Device

It oonsists essentially of a iight sensitive, gas-filled phototybe (Type
1P40, S-1 response, non-hygroscopic base) and an electroni¢ relay assembl-
ed as a package unit whose overall dimensions are 7-7/16% X 4-15/16" X
9-5/8" high. I% operstes from a 115 or 230 wolt, 50/60 cps, power source.
The wanmufacturer's ratings for the unit are as follows,

Power consumption - 15 watts

Nlumination level for relay operation (adjustable) - 10 to 50
foot-candlss.

Anbient tempersture renge for proper.operation - 320 F to 125° F,

Weight -~ 15 pounds. : )

The unit contains heavy-duty, silver, DPDT contacts rated at 10 amperes at
115 volts, or 5 amperes at 230 wolts,

6. Description of tests conducted.

6.1 Exparimental gset-yp. 7> set-up fr~ the first phase of the tests
is shown by the schemstic of Farrure 2 (Page 3). Light from the steedy-
burning lamp, A, periodierlly i iierrupted by the rotating disc, B, with
aperturs, D, was incident upcr the window, E, of the alarm device F, A
variabic speed motor, G, driviug the diac, provided a means of varying the
flash period. The losd nics of the relay within the device was connected to
a yellow inocandescent lamp, suck that, for a given sensitivity setting on
the alarm unit, a sufficissat ducrease in the illuminance of the phototube
and/or decrease ia speed of votation of the disc caused this lamp to be .
1lighted.

w 2 -
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6.2 falilaatlon of Alssm Davica. Data for cslitmation curves wers
obtained by doterminlag, for ezch of soverul spocds of rolation of tha
dlsc, the maslmum value of flluninsnce, at ibe window, for which the mlram
lamp was opergised. Tits procsdure wes sepoetsd for each of several posie
tions of the ssneitlvity adjusiment oxn the device. This soneitivity
eontrol, vhich apprars extornelily es the slotted hamd of an edjusting
soreu, was modified by FIIU o pormit the addition of & periphoral ecale
in ordexr that it couwld be paaitzv&ﬂ.y retuined to any selected setting
The anmbient level of iiluminaticn of the room was determined, and held
constant while cbtaining the experimental datas

6.3 Endurtnce Teshk. Upon complstion of the calibrution, the equips
mont was alloved to run without interzuptlon unidl fallure. For this tecd,
ths conditions of llwmivance and diss sposd vere sel to the walues i
dicated by point (X) on Figure 3. Iis peint was solectod as e conveniond
on% in the "knee® of Curws 15, with the illumivance at 8 foot-candles and
the perled of dise rctation at 2.7 susonds. With thiz seiting, a decreass
in Llumizance to akout 5 footw~candlex. or an fncronse in ths pevied of
rotation to about 2.9 seconds, weuld trigger the »lerm,

gt Bamaltn.

7.1 Giibtwetion Gurveg. The salibration ouxves for the alara devies
exrs shoun in Flgure 3 (Page 5), The pareawsbers on the curves awve the
exrbitrary refoyencs mubsrs on the a2cale vhich FIDU uddad to ihe senultis
vity adjuestuent ggrev.

7«2 Ioduropoe Tegh. The ecndwmnco test uwas begun on 20 Mazoh 1955,
During the cowrse of tho test, fregquent chonke were pade to fngure that
the slexs devieo still funstiownsd pmzseaz'lya Those ¢heslo uswlly copsinte
ed of reducing the light finx ircldent on the photocell, althoush on
cotasioral slowdown of tae svtativg dise prodused an awbometic Sest of the
alarmm devica. The alazn davies funsblonsd pxopesly for four monbhn, wnbdld
the veskond of 20 » 23 July 1956, at which tduwe it falled completely. Ree
duoing the 1llwairaiion %o serc falled %o operats tho alarm, The devige
was then returned to the fackory for Ansposticn. The leiluwe was fousnd %o
be tha resuli of 8 burnedovh p@tentimm@ue*e Exelosura 1 Lo & copy of ga
engincoring voport desexdidng the fallwre, A now pa‘uczx’c.ﬁ.ma@mr vag ige
gtalledy apd the revosied unit wag agale ploced on tosh gv 30 Septexkar 1957,

7.3 Ssoord Frduramea Toad, Fax’ tzz@ zgecond enduvense testy the steadye
twendng lanp and votating diss were veplacaed by e 115 vois, 15 witd lemp
actvated b;r o TimosOatmtic duor equipﬁeé vath 6 cam c:ut for & Jight to dexk
rablo of 135, the tiser was set for a flash pericd of 4 sesonds. The
Diuweimnes at tho window of the alern devies was set a*& £ive footeeanglos,
The tezt cod-up 1e 1llustrabed in Mgure L (Poge 6).
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Figure 4
Test Set-up for Second Endurance
Test of the Photoelectric Alarm Device

The scale originally edded to the sensitivity adjustment was removed when
the alarm device was returned to the factory for repair. The arbitrary
sensitivity settings ured in the calibration shown by Figure 3 could no
longer t@ repeated. At the start of the second endurance test, the
sensitivity adjustment was set to an sarbitrary position neer the mid point
of ths range of adjustment. The secord endurance test was begun on 30
Septesaber 1957. Periodic checks were made, in the menner of the first en-
durence test, to insure that the device was functioning correcily. On 2
January 1958, the photoelectric alarm unit was still opersating properly
vith the originel sensitivity setting, flasher characteristic, and
il1luminance. Subsequent ‘o that date, it became necessary to increase,
periodically, the sencitivity of the control device, by means of the slot-
ted screw adjustment, to maintain satisfactory operstion. After reaciiing
the point of mexirum sensitivity it was further necessary to increase,
periodically, the illuminance of the yindow af the alarm unit. By mid-
Jeptember 1958, with the devics set for msximum sensitivity, and with a
vindow illuminance of 25 foot-ocandles, the ocondition of the device was such
that the alarm lsmps were energized near the end of the dark period of e&ch
¢ycle. The apparetus was allowed to run in this condition until 1 October
1923, On this date the apparatus was turned off. It was noted, howaswver,
that at this time the period of the one second duration flashing source lamp
hed Incremsad to & ssconds, On § Colober 1558, the tesi apparsatus ves sgein
plmced in operstion. The flash period and window {1lumimrce were reset to

ﬁés



“he origiml wlves of fowr seconds end 5§ Soodesundles respectively.
Undor thoss conditlons, the alam dovice opsroted estisfnctorily with the
sengdtivity set soxawhat below the nmardmrs svauilable.

8. Piscuasion.of Rasulis.

8.1 The mlibmtion curves of Figure 3 indicate, in genorel, itho
range of 1llumlnancs and flazh perlods over which the tested slarm deovice
opevates satisfactoriiy An & nay condition. It ahould be noted, however,
that these curves apply to & specifia 1ight to daxk raitdo, whieh vas not
recorded when the data wore taken,

8.2 Tha results of the secoid enduvance tost are such that 1t osn
2ot bo aocrately determines how much of the apparent fatigus of the
phwtocall In the devicoe waa astual fatigue, and how rmich wes due to the
slowdoun of the flashez. The faod thet the Jdevice operatsd properly, when,
at the end of thie test, the illunimancse and flesh perlod were restorsd to
origira) values leeds to the conclusion that much of the apparecat fatigue
was cauged by flapher slowdowms In eonsidering this conclusion, however, it
ehould be noted thats

{n) In the second endurance test thore was no ecalo povided on
the senedbivity adjustusst, and the dlffercnce batween the inltiel and £imml
sensitivity seotbings are not kuown, and

(b) The photosell s not in oparation for Tive doys prior %o the
restoretion of the iniitisl 1luvwimboo condition avd flasher charestesdotlc,
and nay have recovered ho goma cxivat fiom whatevar fatigue it mey have
prﬂrimeéa

v
CONCLUSTONS

%.1 Theo use of the photolecteric contxol unid tosted wnder this project
ao an alarm davico for yotating bonsenc iz Zoocillic.

Qe A L£ilter vould bo roquired at thy tindow of tho alnan dovlec to vo-
dirgo the Nlusdnarse of tha phobotitns to 8 practicel lovel,

8,3 Poriodie edjusiszuto of tho ponsizivity of tha dovleo could bo mede

o orpaacate for pholoeddl fidirva. Exosoadve fotlgus cowld to eoszosted by
replrgorout off tho dnsxpconolve phototuby,
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Septeraber ., 195

Subject: 20DAZL Coniral for U, S, Coast Guard

v

The 20DAZ vatrol was received from U, >, ('onst Cruard ard tested,

These are tYie results:

1,

The u:it hias bheen reworked and suipped back to Mr. Edward M, Frost, Jre,

The eapacitor acress the relay ccil was found to he physically
dumaged (the paper shell was punctared by tfansformer lamiation
screw and, thercfore, the capacitor was elect ‘ically shwrted.)
TlLis could happen only by removing tue wiit from tne housing, aad
compressin; the chassis so that the transforrmier screw penetrated
the capacitor shell. Tt seerus taat this was aut the cause of failure
at the ) ife west, but was dune during the visusal inspuction at the
Coast Guard after the )ife teat, Tiwe engineering chan os are
m-ade ¢nanriny the transforiner serew asdembly in order tu
prevent this surt of damage of the compunents in the future,

The time delay patcntiometer was for.. . . ve opoa,

A 4
The opening of the ‘me delay poutentiometer was detectea 2n some
othexr units some tita® ugo, Ine test siws that this was due to
over loaginy the pswstiometer at the luw end of time delay range.
The tiine delay e cuit was rédesi ned and 18 already in effect
for new production’onits. Also in the new circuit the time delav

I8 stubilized for tempeoratucs Tuanges,

in Baltimore,

»
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