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Field of the invention.

[0003] This invention relates to aircraft retractable landing lights.

15 Specifically, the invention is directed to an aircraft retractable landing light
having electronic position control and switching with manual lighthead
retraction capability.

Description of the related art.

[0004] Landing lights are mounted to aircraft to illuminate the area

20 forward of the aircraft during night operations on taxiways and runways.
A “retractable landing light” is a remotely controlled, articulating light that
can be stowed flush with the outside surface of the aircraft when not in
use, reducing aerodynamic drag on the aircraft. The retractable landing
light’s lamp is housed in a lighthead. The lighthead is in turn hingedly

25 affixed to a housing assembly, which is mounted to the airframe. The
lighthead is extended for use and retracted to a stowed position by means
of an unsealed torque-amplifying transmission mechanism driven by an
electric motor. The lighthead is held in place by an electromechanical
brake. When the flight crew actuates a remote control to an “Extend”

30 position, the brake is released by applying electrical power to the brake's
coil. Electrical power is simultaneously applied to the motor, causing the
motor’s output shaft to turn, driving the transmission. The lighthead then

extends to a predetermined position, aiming the lamp to illuminate the



brake. Wen the flight crew actuates a renote control to an "Extend" 30
position, the brake is rel eased by applying electrical power to the brake's
coi | . El ewporoBosdoopower is sinmultaneously applied to the nmpCorisorausi ng the
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is extended and then switched off when the |lighthead is, retracted.
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and then switched off when the lighthead is retracted. Alternatively, the

15 lamp may be manually controlled by a switch in the cockpit.

[0005] Prior retractable landing lights suffer from a number of
shortcomings. In particular, prior retractable landing lights utilize
electromechanical limit switches to detect the lighthead’s position, and
electromechanical relays for control of the motor, brake, and lamp.

20 Electromechanical switches and relays have limited operational life due to
mechanical wear. In addition, these switches and relays generate
electromagnetic interference due to arcing at their electrical contacts.
Electromechanical switches also hinder the ability to change the
operational characteristics of the retractable landing light. It is desirable to

25 change such operational characteristics as the extension angle of the
lighthead and the switching sequence of the lamp, brake, and motor in
order to meet the particular needs of various models of aircraft.

[0006] Another drawback of electromechanical switches is that they
do not lend themselves to precise position control due to the limited

30 resolution of actuators. Precise position control is desirable to aim the

lamp at the proper angle. If the lighthead is extended to a smaller angle



el ectromagnetic interference due to arcing at their electrical contacts.
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places significant stress on the relay contacts, motor, brake, and lamp,

15 causing these components to suffer reduced service life. “Soft” starting
of the motor, brake, and lamp is desirable to limit electromagnetic
emissions and maximize the life of these components.
[0008] A retractable landing light may be installed into more than
one model of aircraft. However, design differences between models of

20 aircraft usually necessitate a change in the extension angle setting of the
lighthead so that the lamp is properly aimed for a particular aircraft. This
involves a time-consuming manual adjustment of position-control limit
switches and repeated cycling of the retractable landing light. Means for
pre-setting selectable extension angles for different models of aircraft is

25 desired in order to reduce the amount of maintenance work required to
install the retractable landing light into two or more models of aircraft.
[0009] Prior retractable landing lights utilize an open gearbox. Over
time, exposure to the elements when the lighthead is extended causes a
loss of gearbox lubrication. Low viscosity grease is used to counter this

30 loss, but at the expense of gearbox efficiency, particularly at low

temperature extremes.



enm ssions and nexinize the life of these conponents. [0008] A retractable
landing light may be installed into nore than one nodel of aircraft.
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[0011] Sone i WF@WIHaHﬂItbﬁmteﬁélwa@hés ché aserd Eoteotiafrtetéisgd\sng Maipirey e
been nade, such as Hamlton et al. U S. Patent No. 6, 315,435 B1. Hcgwever
Hamil ton et al . eleserriedn coataglewdh Hersistivoremand. HRERYOMEigare subject

to wear-out, limiting the service life of the aircraft light. Further, Hamilton
does not teach how to preconfigure the operating envelope of an

15 articulating light for different aircraft models, since the preset positions
disclosed in Hamilton define only the operating envelope limits for the
lighthead. Changes in the operating envelope to accommodate different
aircraft models must be made by trial-and-error upon installation of the
light into the aircraft. Also, Hamilton does not disclose how to reduce

20 electromagnetic emissions and extend the service life of the motor brake
and motor. In Metz et al., U.S. Patent No. 5,355,131, an aircraft landing
light utilizing contactless position sensing is taught. However, the
position sensing disclosed in Metz does not accommodate reconfiguration
of the operating envelope for different aircraft models, necessitating trial-

25 and-error adjustment.
[0012] There is a need to limit inrush currents and eliminate the low-
reliability relays and switches associated with retractable landing lights.
There is also a need to provide a more reliable, precise, and easily
reconfigurable means of controlling the position of the retractable landing

30 light's lighthead. There is a further need to protect the gearbox from the

elements. Finally, there is a need to provide capability for aircraft with



el enments in contact wwth a resistive elenment. Potentioneters are subject
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lighthead. The power supply is used to convert the power supplied by the aircraft to a

level compatible with the retractable landing light. A power stage utilizes
15 solid state switches with “soft-switching” capability to limit electrical
stress on the solid-state switches when turning the brake, motor, and
lamp on and off. This soft-switching capability reduces electromagnetic
emissions from the brake, motor, and lamp, and extends the service life of
these components. A control unit monitors mode and position command
20 signals and lighthead position pre-sets. The control unit actuates the
brake, motor, and lamp to move the lighthead to the commanded position,
hold thé lighthead in place, and turn the lamp on and off, depending on
the mode selected. The control unit also provides proper, synchronized
timing of the actuation of the brake, motor, and lamp to eliminate
25 overlapping actuation of these devices for reduced electromagnetic
emissions and to minimize the generation of switching transients on the
aircraft electrical bus.
[0015] The present invention comprises an electronically controlied
retractable light, comprising: means for mounting the retractable light; an
30 electrical motor connected with said mounting means, said motor

including a brake; means for reducing speed and ampiifying torque



retractable landing Iight also incorporates electronic control of the
brake, notor, and |anp. An inproved neans of nmanually retracting the
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anpl i fyi ng Meangerence to the following description, appended claims, and

accompanying drawings.

15 BRIEF DESCRIPTION OF THE DRAWINGS
[0017] Figure 1 shows the retractable landing light;
Figure 2 is an electrical block diagram of the retractable landing
light; and
Figure 3 is a detail of the manual retraction means.
20 DETAILED DESCRIPTION OF THE INVENTION
[0018] A retractable landing light 100 is shown in Figure 1. A

baseplate or mounting means 102 is a chassis and also facilitates
mounting of the retractable landing light 100 into an aircraft. Power from
the aircraft is converted to a level compatible with a lamp 112 by a

25 transformer 104. A controller 106 monitors the position of a lighthead
108. The controller 106 also provides “soft start” solid-state power
switching of a motor 110, a brake 111, and the lamp 112 to extend the
life of the motor 110, brake 111, and lamp 112 and reduce

electromagnetic emissions. In addition, the controller 106 may provide



bei ng environnentally seal ed; a |ighthead connected novably with said
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description, appended cl ainms, and acconpanyi ng draw ngs. 15 BRI EF
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light; Figure 2 is an electrical block diagramof the retractabl e | andi ng
i ght; and Fi gutentdoliss 1OGleiai bptibndlheinciudeameres facteguanye dashing0thBETAI LED
DESCRI PTI ON OF THE | NVENTI ON [:0018] A retractable landing light 100 is

shown i n Fi gur galnn A zg?"r?%%%tf?op"fro'ﬁﬁ"érﬂnbﬂgr UBREAge 103 Ibvet VolRYRi o @iFhl SO

facilitates m)untlng retractab | andi ng Ilght 100 into an
aircraft. Power_from the aircraf.t conv rted vel bl.e, wi

a lanp 1 12 by tg‘ez%tt?'?%‘?&f)gf’%‘?r *lfﬁfa OF&‘HH P éltf‘e i’ffém nfetdg’FréWQ¥1 e hgk Otfl on
of a'lighthead 108. The controller 106 al so provides "soft start”

sol i d-state powenwayincein$iogs.of a notor 110, a brake 111, and the lanp 1 12
to extend the life of the notor 110, brake 1 1 1, and lanp 1 12 and
reduce el ectromorggti c ehesvibamentaidddédlepeathiex oootiial heand B6r nay

provi de |

10 reducing speed and amplifying torque 114 converts the high-speed, low-
torque output of the motor 110 to a low-speed, high-torque rotational
mechanical drive. The output of gearbox 114 is coupled to means for
driving and linking, such as a pair of drive arms 116 and connecting links
118, which provide leverage to move the lighthead 108 against the force

15 of the airstream encountered by an aircraft in flight.
[0020] Vibration-damping gasketing 120 is placed between the lamp
112 ana a lamp retainer 122. The vibration-damping gasketing 120
equally distributes the retaining force applied to the lamp 112 by lamp
retainer 122, reducing the risk of failure of lamp 112 due to cracking of

20  the glass envelope of lamp 112. Further, the vibration-damping gasketing
120 reduces mechanical stress on the filament of lamp 112 due to
vibration, aiding to extend the service life of the lamp 112.

[0021] A block diagram of the electrical portion of the retractable

landing light 100 is shown in Figure 2. A set of filters 202 and 204



WO 03/ 050002 PCT/ US02/ 37472 -7 protection fromfault conditions such as
excessive current or over- tenperature conditions, a stalled notor 110, and
bl ockageswomswhmwo2 | i ght head 108. Further, the controller POG/uSaz3l4y2
facilitates changes to the setpoint of theglighthead 108 and the addition
of new functions. The 5 controller 106 nay optionally include neans for
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| ower voltage to attract the attention of other aircraft operating in the
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| everage to nove the |ighthead 108 against the force 15 of the airstream
encount er edsby &ine giositicaf ¢f the lightghad TARDBOjensedrat pobsalpe mpsitak sensy
120 is placed between the lanp 1 12 and a | anp retainer 122. The
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Further, the vi anpling gas reduc mechani cal 'stress on

the filanment of Iang 1 12 due to vibration, aidi ng to extend the servjce
life of the |angrtuationafoerestpbike Hi hgndmeton hEOesiting; e diRtfiQbAT of

the retractable landing Iight 100 is shown in Figure 2. A set of filters
202 and 204 WO 3406000 2hEGTo1dB02VR 7Tahtlresofution of the position of the lighthead

10 108. The power stage 208 provides “soft start” electrical drive for the
brake 111, motor 110, and the lamp 112 to reduce electrical stress on
brake 111, motor 110, and lamp 112 and to reduce electromagnetic
emissions from the brake 111, motor 110, and lamp 112. The control
unit 106 may also monitor for fault conditions, such as excessive current

15 or over-temperature conditions, a stalled motor 110, and blockages to the
lighthead 108. If a fault is detected, control unit 106 will disable power
stage 208 until the fault is cleared.

[0022] The extend angle setting switch 214 is set to the desired
position for a particular aircraft when the retractable landing light 100 is

20 installed into the aircraft. The extend angle setting switch 214 provides
selectable preset position commands to the control unit 210 for
positioning the lighthead 108 to one or more predetermined extension
angles, eliminating the time-consuming step of manually calibrating the

extension angle of lighthead 108 for a particular aircraft. Extend angle



i sol ate electrical noise, such as electromagnetic interference, between the
aircraft and a power supply 206, a power stage 208, and a control unit

210. The wowans®oupply 206 converts el ectrical power from Pog/worenait to a
| evel conpatible with the control unit 210 %d t he power stage 208. 5 The
position of the lighthead 108 is sensed by & absol ute position sensor

212. Means for gefitfgbWited Z14EMmaAsutiiies 6aator shorenbits 31 digitabVogies oc omiy bé
functions, such as for exanple, turning the lanp 1 12 on and off,

actuation of power_t Qm : t{d il pr [ of
rotation.of the\gﬁma{nc??ogg%g!fgg%éévrejé’so u ?%Eggyé%ﬁgr%%s??lip%né gﬁltgjéhe@%dﬁ?head
10 108. The power stage 208 provi des "soft start"del egritgal dritv§$2f1o t he
brake 111, not oMeeNs, FOA ORI NGHE Btats qf Jheeierd 8nata 77100 YYIER<LS
brake 111, notor 110, and lanp 1 12 and to reduce el ectromagnetic

eni ssi ons from sheh asacmtdal Linitnd1 Or isldo)figurdd sasp thap therseategtexienduni t
106 may al so nonitor for fault conditions, such as excessive current 15 or

over - t enper at ur gngrRéittihgvitéh 2Nal lepdedBriton drbdetantnéd estkeagton baglehfor
| i ghthead 108. If a fault is detected, control unit 106 will disable power

stage 208 until .the fau i 5,cleared.. 2, i [
swtch 214 is s39“&’§a?hiaé%'e§ﬂ°é‘d?e°§§§?%%gn%'}) (;“r-m(g %gﬁﬁﬁ%ﬁjﬁ?kgﬁ”ﬁ@tﬁg??g\m(an
the retractable landing light 100 is 20 install egq intg the aircraft. The
extend angl e se€entigl yitiZHD Ml pestiiangite lightheed d %abﬁ&éf‘teﬁﬁéﬂq pRgle
commands to the control unit 210 for positioning the |ighthead 108 to one
or nore predet erepresehtextmnshostatandlecendlngiensatiting svhigch i2det.consuni ng
step of manually calibrating the extension angle of |ighthead 108 for a

particul ar aircighiz) Ext epdnenidleds R0 PHORQA BT, UBR3IRE4/Ritior 23@t t i ng
switch 214 may util1ze one or nore bits of digital logic, or my be an
anal og voltage Levelys SHIN Hac? $o1ar§Dasiifn Benedr! R9Eo ¥k 46" 1rRSIgMRAEad
108 and provides the control unit 210 with continuous information on the
angular extension position of the lighthead 108 so that the control unit
210 can contro! actuation of the brake 111, actuation of the motor 110,
the direction of rotation of the motor 110, and illumination of the lamp
15 112 by appropriate synchronivzation of the on-off control of the power
stage 208. Incremental-type position encoders may alternatively be used,
but absolute-type position encoders are preferred because absolute-type
position encoders do not require periodic calibration to an index position.
[0024] The ret-ractable landing light 100 is commanded to extend or
20 retract, and to switch the lamp 112 on and off, by means of control
signals supplied to the control unit 210. To command the lighthead 108
to a stowed position when the retractable light 100 is not in use, an

electrical control signal is applied to a “Retract” input terminal 216,

causing the lighthead 108 to move to a predetermined stow position,



Means for nonitoring the state of the extend angle setting switch 214,
such as control unit 210, is configured such that the state of extend 5
angl e setwpng/osmwz ch 214 represents a predeterm ned extencaorusangise f or

l'i ght head 108. Upon receiving an "Extend" c nd at termnal 218, control
unit 210 will position the |ighthead 108 at the extension angle
represented by phefesthdy eubbf ¢re @irdtreagl to suniming astidvrianpcAdragoupd)e

Cont actl ess neans for nonitoring absolute position 212, 10 such as a

Hal | - ef f ect r ot @yraPOSThi EABAEONE lighthesPl1es toekiead aghdlaemidal £68trand
provi des -t he control unit 210 with continuous information on the angul ar

ext ensi on position ht he nt an
control actuati 8'9”8 %fgbq'g R "Hl] ﬁgtle% Cﬁﬁu{fl%hn ﬁ%\?ﬁ@ nT;({)gﬁrHﬁ%thgﬁﬂﬁ
direction of rotation of the notor 110, and |IIumn iron of ,the |a éS 112
by appropriate §)}Rcﬁf‘cﬁi?%’feﬁ@?bﬁowokiﬁﬁn@ﬂ—scﬁm iedierdl %T‘ptcﬁ'é b%'\%'mpgtz

208. Increnental -type position encoders may alternatively be used, but
absol ut e-type pdhétdoonrotunid2t@ raaye optiehalty pcb\béearmsaf@sohdn@étlﬂgﬁe the
position encoders do not require periodic calibration to an index position.

[0024] The retraehaklew ﬁﬁ@“tHSnb?a#Hadl@@sI@ WQHTB%&Q@@led poeiopndueh 0a

retract, and to swtch the 12 on and of by means of control

signals supplied to_th control unit n th o]
a stowed positi BWtH?lé’H%?Wes'%?lr\é{@ta )éep 8%%@8%%@ Tl ,Fﬂa\ Iz%ge ?ﬂg otftfur !
electrical control signal is applied to a "Retract" input termnal 216,
causi ng the |i ghighehdresest eb terpvieak 424 ipreisred &9 ﬁﬂrﬁ?d’f@@rd%ep'ﬂgi“ﬁttﬂ‘i‘ MEENS
03/ 050002 PCT/ US02/ 37472 -10 preferably out of the airstreamto mnimze

aerodynani ¢ dr ag e &ébékpigisuehadd an Tiedicaromigt he tdgidrhead viading ext end,
an electrical control signal is applied to an "Extend" input term nal 218.

To turn on phe Lagp, d127h 20 0RLEEIET A re SR StiheSTEIABhIES IRRBAISY thAnal
Lanmp On t'8r mi Ral ﬂ%l
224 may be fixed at a level compatible with the associated cockpit
indication means by connecting an appropriate voltage source to an
“Indicator Supply” input terminal 222.
[0025] If the lighthead 108 cannot be stowed due to a failure
15 condition, the aircraft may not be permitted to dispatch due to operating
>Iimitations for the aircraft. The retractable landing light 100 may
optionally include means for disengaging the lighthead 108 to manually
stow the lighthead 108 as shown in Figure 3 to overcome this limitation.
The manual retraction means will allow the aircraft to dispatch under
20 conditions where the lighthead 108 must be stowed but operation of the
retractable landing light 100 is not required, such as daylight operations.
To manually stow the lighthead 108, one or more release bolts 302 are

removed. This disengages the drive arms 116 from the gearbox 114,

allowing the lighthead 108 to be pivoted to the stowed position by



5 The control unit 210 nmay optionally provide neans for indicating to the
flight crewthat the lighthead 108 is in an extended position, such as a
st at us ouwpuws/osiognal via a "Extended Indicator” term nal 2PE4/USIHB7T40UL put
signal present at termnal 224 is wired to appropriate indication neans
in the cockpit, such as an indicator light br a caution and warning 10
conputer. The vpltkigg theviihtinsas @08 @itiltthe TyExheatd @08l indiusht with ther ni nal
224 may be fixed at a | evel conpatible with the associated cockpi't

i ndi cation mean 15RNegL i bORS Al thetPld-AEealfRUVIRletifol@ing th
"I ndi cat or SuppP?/Qé/Ff nput terﬁgena e%%g. [0025] If the ?i ght head 108gcar?not

b dd fai,l . diti h ' s
Lo di spatch duc98nead 1 iyBiaenerarintld Bofiiaecon FEYod Yol

| andi ng |ight 100 may optionallg i ncl ude neans for disengaging the
| i ght head 108 t hamhigasfitynaygtien bralisnajabidad 108 as shown in Figure 3 to
overcone this limtation. The manual retraction neans wll allow the

aircraft tosdi sppozél undeln @feradinel tho mdvielight MO0l mghtieeactuaddd bysindoef
stowed but operation of the retractable landing Iight 100 is not required,

such as dayligh agﬂjgggﬁb%?omaﬁg rﬁg | EY%, ﬁ'lfa‘?mai Bgeilait%t, headlidRBcreate

or
nore rel ease bo are renoved. This sengages the drive arns 1 16

fromthe gearbox 114,  allowi ng the |lighthead 108 t e pivot t he

st owed positi on%?‘“\?@%?%@%%%d%'%%g%%?tr@%iglﬁagﬁﬁw lﬂgﬁ‘g ?&&tﬁyhead
108 until the lighthead 108 is flush with the baseplate 102. The rel ease
bol ts are then meanssifa tedtrahswichakediatglyt meuntddyin teacoalast.i Alaraaidvely,
securing the lighthead 108 in the stowed position. The aircraft may then

be di spat ched. fhd B8ARhardsiQREI Ay gbh6ratémdltgmbiigdity, AEhn@y fioen aet uat ed
by one of manual and automatic neans. - For manual operation, the flight
crew 10 “air-ground” switch that senses whether or not the aircraft is in flight.
When the controller 106 receives a command signal, the controller 106
compares the commanded position to the actual position of lighthead
108, using absolute position eﬁcoder 212. The controller 106 first
actuates the brake 111 and then the motor 110, which in turn drives a
15 speed reduction and torque amplification tranémission means 114, such
as a gearbox. The gearbox 114, which is sealed from exposure to the
elements, converts the high-speed, low-torque output of the motor 110
into a low-speed, high-torque mechanical drive capable of extending the
lighthead 108 against the force of the windstream encountered by an
20  aircraft in flight. The gearbox 114 moves a drive arm 116, attached to
the lighthead 108 by a set of connecting links 118, causing the lighthead
108 to extend or retract as needed until the proper position for the

lighthead 108 is reached. The controller 106 controls power to the lamp

112, switching the lamp 112 on when the lighthead 108 is in an



commands the desired position for the retractable landing |ight 100 by
means of a control switch renotely nounted in the cockpit. Alternatively,

t he conmewo osiogmeet may be generated automatical ly, such a®cCfrusnr/an720
"air-ground” switch that senses whether or not the aircraft is in flight.
When the controller 106 receives a corrrrand'k%‘gnal, the controller 106
conpares the coggAded peeaidi ad switdMn@ehe Bimpasliz bffnwbienlthghighthead 108,
usi ng absol ute position encoder 212. The controller 106 first actuates the
brake 1 11 and @gqglﬁ N&tBRkQ Jﬁﬁon%hcehcéﬁ}r(BI}érrrﬂG’éEY&ﬁd@s B> sotesthrt”
reducti on and t!) u arrpsh |caQ|on transm ssion neans 114, such as a

gear box. The gearbox 114, which_ i s seal ed tronbtra?@posurehto thet eI.emep\ts,
converts the hihiospeatitia BRR dlquly SoHHne iyushirRpotherehy eXiggng the

| ow- speed, high-torque nechanical drive capable of extending the |1ighthead
108 agai nst t heifeasfcenedrighé12i nitse ligatheadc B fertber didsan iporegsecthefliteiaf
flight. The gearbox 1 14 noves a drive arm 116, attached to the Iighthead
108 by a sef ofjq ﬁ"?QWh?Suﬂzﬂﬂ'féu%é%f \ﬁ@f%?éiioﬁ&iéd‘ilﬁinbigﬁd%ﬂ(bﬁﬁg 1208otredeud end
or retract as needed until the proper position for the |I|ighthead 108 is
reached. The contrpller, 106 caontrfol 0. to the lanp 112, switching the
lanp 1 12 on m’é‘ﬁcﬁﬁ%‘cr’ﬂ\ PHhERRan t&gégﬁng f\ﬁé'an WO 03/ 050002 PCT/ US02/ 37472
-12 extended position and switching the lanp 1 12 off when the |ighthead
108 is in a stowed position. The controller 106 provides a "soft start”
turn-on of the lanp 1 12 by limting inrush current, thereby extending the
life of the lanp 112. The lighthead 108 further aids to increase the life
of 5 lanmp 1 12 through the use of vibration-danping gasketing 120 to reduce
mechani cal stress on the lanp 112. WD 03/ 050002 PCT/ US02/ 37472 -13-



WHAT IS CLAIMED IS: 1. An electronically controlled retractable |ight
(100), conprising: neans for mounting (102) the retractable |light; an

el ectri cawomotosrot 110) connected with said nounting nmeans PCI/USO2M72 sai d
notor including a brake (111); neans for reducing speed and anplifying
torque (114) coupled to said notor (11Q),3-said speed reducing and torque

anpl i fying rre%'&%%%c%g%ﬁ%dsnw ronnentally sealed; a |lighthead (108)

connect ed novabl'y W hting means 10 (102) and connected with

sai d speed reduci ng1 anth eRICUHiGHIR dtrdlkd fRARSakI Mhht (5800 ddAPLSRRY
(108) including at least one lanp (112); contactless nmeans (212) for _
moni t ori ng absol ut emgess tfoomavitisgi (d 02)ithhtratradtabl®8yht;at | east one solid

t at itch (210), wherei.n said sqglid state 15 .switch slowWy activates
an Sez\(/:\nti \C/at (es; fam%lq 8%83%‘@6?01%(81@?(96’}‘”86%%‘ a?"‘l'%é“%'ﬂtl'f‘gﬁ?ec?”ﬁosi tion

itori ; or RN t ht{.on of said |lighthead (108);
g?(r)]i/i g(ral n'?f ne”‘é(ﬁ%)éﬁ%@énﬁbg?r @g!ygqﬁ zaaktgrgﬁﬁ;l?”rmt or (110), and lanp (112)

to prevent sinultameans factadaiciranspéeds ahd daglkQinglibtyue P19 co6dpRY tand
lanp 20 (112); and to position said |ighthead (108) at a predeterm ned
angl e. 2. The ¥&oHildA0Iysaidspeed reducing ranet tevpee apyifyingonpans (t14l m 1,

further corrpriééinge%g{rg?hfe%g%lﬁg%iﬁeﬁetti ng switch (214) to set at | east

one extension setpoln ght head (108). 3. The electronically

control |l ed retract ablighttealit(108)@ondbctdRimdvably Rothf $Hidl Re6uSPIP ey neans
(210) to nonitor the state of said extend angle setting switch. 4. The

el ect roni ¢&l | 16Zhtang cenacsed adthaishig $peas reduodg afd comjue dmplifyimg her
conprising t hemrergr?sn% “H sra?éjHSf;\trP\%a%p(ei%%)aquguglrrT\%l aiitf eiaQ o;twgrla US (112);
contactless means (212) for monitoring absolute position of said
lighthead (108);
at least one solid state switch (210), wherein said solid state
15 switch slowly activates and deactivates; and
a control unit (106) communicating with said position monitoring
means (212) to: monitor the position of said lighthead (108); provide
timed actuation of said brake (111), motor (110), and lamp (112) to
prevent simultaneous actuation of said brake (111), motor (110) and lamp

20 (112); and to position said lighthead (108) at a predetermined angle.

2. The electronically controlled retractable light (100) of claim 1,
further comprising an extend angle setting switch (214) to set at least

one extension setpoint for said lighthead (108).

3. The electronically controlled retractable light (100) of claim 2,
25 further comprising means (210) to monitor the state of said extend angle

setting switch.

4. The electronically controlled retractable light (100) of claim 1,
further comprising the means for reducing speed and amplifying torque
(114) including means (116, 118) for driving and linking, and said

30 retractable light (100) further comprising means (302) for disengaging



(114) including neans (116, 118) for driving and |inking, and said 30
retractable |ight (100) further conprising neans (302) for disengaging WO
03/ 050002WB@3h&B02/ 37472 -14 said nmeans for driving and IPCmRiSay374146, 118)
fromsaid neans for reducing speed and anplifying torque to nmanually stow
said lighthead (108). 5. The electronioaMly controlled retractable |ight

100) of cl 5 wh | ud | t aj
(122) and vi br ¢ SRedBites dinBa dng MRNTToRe™ 238 bien S8 mRand TBe s o™l o
(112) and sai dreduaimy §§éé¥i Bed am;aa)/.ng&oralh@ t8InesA My 8l ¥a|aq@rftﬁéé&d

retractable light (100) of claim1l, wherein said control unit
provi des nmeans(Q84) for indicating to the 10 crew when said | | ght head
(108) is not in a stowed position. 7. The electronically controlled

retractable light (A0 of, claim wher ein r ht (112)
is activated by onegogﬁ%ﬁlﬁﬁhogfﬁ?ﬁyaclﬂnéﬁ’é[tefjc'e ﬂ%bl i@@ﬁ ?@6) 9’{1@% 1(

el ectroni cal | ywerdih Gaic fgh@icaact aig) %élbgm@é a(l&&%) re‘?&lnﬁ} &1 7)land Yrktibhher
i ncluding neans to regularly flash said to attract attention.

9. The el ect r otdairg/gasketingl 01étﬂ)rm131mm$bbetv1/eeghsandjlamp Oif1 2| aridrsdid
wherein said clontrol uni t ééiLO) additionally nonitors for over-current
faults, over-t @rperede(ies stall of said mptor (112), and bl ockages
of 20 said Ilght head (108) and wherein said control unit (210) disabl es

said solid state sgitme él%éﬂbn%‘il&|co$ﬁicfl’lefﬁ‘é{rta§¥aﬂﬂ@ﬁ Qﬁt ﬂ@d))l of @I@l% 1,
bl ockages are no |onger present process ftor ovi di
el ectroni cal | ywdnemlncslaidadpntret vait (2D providgéd mefafm:ﬂa'aal) 1]o]4 mdncatung to the

10 crew when said lighthead (108) is not in a stowed position.

7. The electronically controlled retractable light (100) of claim 1,

wherein said retractable light (112) is activated by one of manual and

automatic means (106).

8. The electronically controlled retractable light (100) of claim 1,
15 further including means to regularly flash said lamp (112) to attract

attention.

9. The electronically controlled retractable light (100) of claim 1,
wherein said control unit (210) additionally monitors for over-current
faults, over-temperature faults, stall of said motor (112), and blockages of

20 said lighthead (108) and wherein said control unit (210) disables said solid
state switch (210) until said faults, motor stall, and blockages are no

longer present.

10. A process for providing an electronically controlled, retractable
light, comprising:
25 providing means for mounting (102) the retractable light {100);
placing at said mounting means (102) an electrical motor (110),

said motor (110) including a brake (111);



25 providing neans for nounting (102) the retractable Iight (100); placing
at said nounting neans (102) an electrical notor (110), said notor (110)

i ncl udi ngwe drnadoe2 (111) ; WO 03/ 050002 PCT/ US02/ 37472 - 15 pommisonBTag2
environmental | y seal ed means (114) for reducing the speed and anplifying
the torque of said notor (110); rmvabl y cdinecting a lighthead (108) to

h d
veans for speed o r B Ry TGS PRl dipe 9|l 1 or i °°
l'i ght head (1083pdeirhidiafthliffing |t$f’é5tfor8@@olf%€w fnbén (1 EPP! yi ng el ectri cal

power to said brake (111), pnotor (11 and lamp (112) such that power to
said brake (111), nmomabtﬂqm)necamg $agbth€(aﬁ1(2)08jansimdm<mxntmga0'teamat ed and

R T L
I f :
oL 2 ARl B L8 ORAPSRRI 4]l el 1l

order to: 15 ableiasbonehampddil2)pn of said Ilght head (108); provide tined

actuation of said brake (111), notor (110), and lanp (112) to prevent
si mul t aneous  act uat ¥RV %%‘FW'C@F ERlé’e('MJ?a)d bfﬁﬁeo(ﬂ 1(1111030"05%1 Bbﬁ'pd(llz);

and stowing_saisthd {SENeath (Ao 0k ROSh 92091 33| Irbl@ e oMot 2

predeterm ned an ext ensi roc cI arm rther
conpri si ng t he(1stBpcaf be gfowlydidtiysaéd lagdsd e otie aged; enSI on setpoint for said
| i ght head §108) 12. The process of claim11, further conprising the step
of monitdPing sai dARMYEGSiosAUS & saichlighthead (108) by way of said means for

speed reducing and torque amplifying (114);

providing contactless means for monitoring absolute position (212)
of said lighthead(108);

providing means for controlling (106) said lighthead in order to:

15 monitor the position of said lighthead (108); provide timed actuation of
said brake (111), motor (110), and lamp (112) to prevent simultaneous
actuation of said brake (111), motor (110), and lamp (112); and

stowing said lighthead (108) or positioning said lighthead (108) at a

predetermined angle of extension.

20 11. The process of claim 10, further comprising the step of

providing at least one extension setpoint for said lighthead (108).

12. The process of claim 11, further comprising the step of

monitoring said extension setpoint.

13. The process of claim 10, further comprising the steps of
25 providing said means for speed reducing and torque amplifying (114) with
means for driving and linking (116, 118), and providing means for
disengaging (302) said means for driving and linking (116, 118) from said
means for speed reducing and torque amplifying (114) to manually stow
said lighthead (108).



13. The process of claim 10, further conprising the steps of 25 providing
sai d neans for speed reducing and torque anplifying (114) with neans for
driving awo oBiosdodng (116, 118), and providi ng neans for acsarsgagisny (302)
said neans for driving and |linking (116, 118) fromsaid neans for speed
reduci ng and torque anplifying (114) to m@ual ly stow said |ighthead
(108). WD 03/050002 Us02/ 3747 -16_14. e rocess of claim 10,
further conprising 1 EC—[@TEEBEOC&FS i(ﬁi @ If‘a\r ef ?@Pﬁéwg(tff’zﬁtef)ﬁ ai d

| i ght head (108 r ( sai d
| amp. (112)  ang Sang TR f%f‘é‘.eﬁe‘?‘”?% S‘gﬁ‘*‘é@meg*‘ £55) 384 placlho HoHTRh;
further conpridamgirtghgasketingoffl Zmrbntmcbengsammm(dm 2i) addcsaid hmp 28t8inéro t he
crew when sald | ighthead (108) is not in a stowed position. 16. The
process of cl ai'™4le, further conprising the step of regularly flashing
said lamp (112) to attract attention. 10 17. The process of claim 10,
further cogprising e g I
over - tenperggture faL?t ﬁﬁeﬁ?al I S(S)ttg?g{elu5 190f%r(r% %{%ﬁgﬁﬁe{i{% a%st of said
|'i ght head (108provididg eheaty fargnd@atingnad) t6 lh@k,rehr@hen(sbﬂ)lgthl anp
(112) until sa(l d faults, notor stall, and bl ockages are no | onger present.

108) is not'in a stowed position.
16. The process of claim 10, further comprising the step of

regularly flashing said lamp (112) to attract attention.

10 17. The process of claim 10, further comprising the step of
monitoring for over-current faults, over-temperature faults, stall of said
motor {110), and blockages of said lighthead (108}, and disabling said
motor (110), brake (111), and lamp (112) until said faults, motor stall,

and blockages are no longer present.



