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1 
This inWeintion Irelates tio 1mechanism for auto 

11atically Changinglampsilm an electricallighting 
UInit). 
The inVentiola has as an object, a, mechanistm 

of the type Ireferred to prowided with a plu 
1ality, Or Series, of lamps, and being operable 
automatically to Successively move the lamps 
intio the focal aXis of the lighting unit when 
the light output of the lamp in the focal atis 
IreaChes a, predietermined Iminirinum, thus assti 
ing an eficient Operation of the unit at all times, 
The inWeintion has as a, fulther object, lamp 

Chainging inechainism incorporating a, structure 
by Which high intensity 13mmps Imay be used, 
1that is, 1amps of Smal dimension With excep 
tionally high Wattage, such as Small high Wattage 
imerCUIty Wapor lamps, the 1mechamism embody 
ing a, Structure operable to efectively cool such 
1amps While they are being burned in operative 
IpOSition. 
The inWention has as a, further object, a, 1amp 

Changing Irinechanism embodying a, Structure 
operable to move a, 1mew lamp into operative 
poSition after the light output of the preceding 
lamp has Ireached a, predetermined minimum for 
a, period of time, and which is operable to efect 
the Substitultion of a, Successive 1amp only after 
the larinip poSitioned in the focal axis of the Unit 
has been Sopositioned fora, 1predetermined leingth 
of time. This arrangement is efective to pre 
Vent a, 1amp being moved out of operative posi 
tion and a, 1mew 1amp substituted in the eWeint 
of a, 1momentary drop in the light output of the 
lamp caused by a, voltage drop in the line, or 
a, temporary poWer interruption. It also pre 
Vents the Tapid SubstitUItion of a, Series of laimpS, 
the fiashing of Which Imight be Confused With a 
Code Signal Custormarily used on Certain airWay 
beaCOIns. 
The i1Vention Consists in the Inovel feature3 

and in the combinations and Constructions here 
iinalifter Set forth and Claimed. 
In desCribing this invention, 1reference is hald 

to the accompanying draWings in Which ike 
Characters designate CorreSpoinding parts in all 
the WieWS. 
Figure 1 is a, Side eleWational Wiew of a, laimp) 

changing Imechanism embodying Imy inWeintion 
With Contigulous parts of the lighting unit ShoWin 
in Section. 

Figure 2 is a, front eleWational WieW, 100king 
to the Iright, FigUIre 1, of the laimp Cartier and 
contigulous parts of the associated meChaniSri1. 

IFigure 3-is an enlarged Side eleWational WieW 
of the strticttlreshoWIn in Eigul re.2. 
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Figulte 4 is an enlaged front elevational VieW, 
looking to theright, Figulte 1, of the 11echainiSrm 
for efecting movement of the 1amp carrier. 
Figure 5 is a, Side eleWational Wiew of the StrulC 

tule Shown in Figure 4. - 
Figuire 6 is Bin across the line SChermatic Wiring 

diagram of the circuit employed in Connection 
With the mechanism Shown in FiglIIeS 1 to 5 
inc11SiWe. 

In Figure 1, the lamp Chainging IriechainiS 
is ShoWin rmounted in Blightinguinit of the Seatch 
light or beacon type, Comprising a, Cyindrical 
Casing having a, transparent le:Ins · f and a 
1tefiector 2. "The lamp Chaingilig HilechainiSH11 
comprises a larap carrier 13 minovably imoiIntied 
upon a, Support I4 Secuted to a bracket CO1 
prising a, casting 15 supported On a Stei 6 
Which, in turn, is carried by an atin IT Secured 
to the Casing ||0 of the lighting unit. The Steml 
6 is connected to the arm by any Suitable 

1means, as i8, Wheteby the Suppott f, 11ay be 
adjusted universally to accultatiely pOSition One 
of the lamps, as 20, in the focal axis of the Ulinit. 
As There ShoWin, the meChainiSrin is intelded 

1particularly for using mercury Wapor lainips 
Which are of Irelatively Smal dialeinsiol, but 
Which have an output in the 11eighbothood Of 
900 Watts. These lamps Consist of a, Staliall titalas 
1parent tube 2 provided with a metallic fertule 
22 on each end, aind the Carrier i3 is proWided 
with a, plurality of pairs of Clip tietIninals 23. 
"The Carriel is of gelleral U iforilation, )eing 
formed With Side plates 24, 25, SeCUITed to a, 
back plate 26, as by SCiteWS 2. The back platie 
26 is forrhed With a, 10ail of Spaced apart in 
wardly extending lugs 28 apertuted to receive 
a, 1pivot pin 29 also exteinding thitough a, pai) 
of 1ugs 30 extending from a head piece 31 car 
Iried on the end of the Suppott) , Whereby 
the Carrier is ImoWable about the piVot 29. The 
clips 23 are mounted on the Side plates 2, 25, 
on a, Iradius struck fitoin the axis of the piVot, 
all Whereby the lamps2, 3", 32 3rad 33 11OWe 
in an arc about the piVot aind, aS IpiteWioulSily 
stated, the lamp 20 is illustrated 35 being 008 
tioned in the focal axis of the linit. Wheathe 
1ight output from this laimp Ireaches a, 101ede 
termined minimulin, the Catriel is IllOVed ab0tit 
the pivot 29, bringing the Inext Succeeding lai10 
3 a of the Series intio Operative pOSition, That 
is, intermittent Imovement of the carriet l3 apollit 
the pivot 29 sticcessively pOSitions the laimipS 
of the series in the foCal axis of the 1refiectior 
2. The Carrier imay be COInStrulCted to take 
any number of lamps, ?owever, in ordinary 
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Ulse, four have been found to be entirely Suificient). 
The Spring ClipS 23 are formed With strapS 

34 OWerlying the outer Sides of the plates 24, 25, 
and being Secured theretio, as by screws 35. The 
plate 25 is forimed of Inetal. The plate 2 hoW 
eVer, is forined Of inStlating Imaterial aild piro 
WiSiOn is 1made to proWide Current to elleigize 
the 1amp in operatiWe position. The head piece 
3 is formed With a, Centrally artanged arrin 38 
to Which is Secured a, bracket 33, as by ScreWS 
4), and Which eXtends laterally beyorld the plate 
24, and to the outer end of Which is Secured a 
Sttip 42 of instlating Imaterial, as by ScreWS 3. 
A Strip Of CondUICting 11aterial is SeCUlted tiO 
the Opposite end of the insulating Stlip 42, BS 
by SCTeWS 45, One O1 both of WhiCll, 1mmay SerVe 
as terminals to Which one of the poWer WireS 
is Secured. The upper end of the Strip is 
prowided with a brush 46 extending inwardly 
betWeen the SciteWS 35 and Contacting the Straps 
34, the brush 46 being So positioned as to Contact 
the Strap of the terminal, OI Clip, of the lamp 
in operatiWe position. 
The lamp Carrier is cominectied to B, link 3 

eXtending 1tearWardly aild being piVOtally COIl 
11ectied to one end of a, CroSS 11embet 3, the 
opposite end of Which is Secured to a CulaClail 
50 mouInted upon a, piVot pin Carried by B 
pair of upstanding bosses 2 forming pairt Cf 
he casting I5, Which is also fornaed With a 
trough Shaped portion 53 eXteinding in aingulail 
1relation to the stem 6 and in Which the SUp 
port I4 is secured, as by being Welded theretio. 
The Culadrant 5 is urged in a, Countiel-Clock 

wise direction, Figure 5, by a torsion Spring 
and tends to likewise urge the lamp Caliet 13 
in a, Counter-ClockWise ditection, Figres 1 Bild 
3. The loWer arculate Surface of the Culaditaint 
is formed With teeth-like projections: 55 Whicll 
are engaged by a, Irestraining merimber 56 piVOtally 
Imounted at 5. There is one of the 010ject 
ing teeth 55 for each lamp in the Seities Calittied 
by the lamp Carriet. It Will be understiood that 
the arrangerment of the teeth 55 is CO111pletaletatal 
to the arrangement of the lamps Cartied by the 
Carrier I 3. 

Usually lamp Chainging 11echaniSils aire Op 
erable after the laimp ill Operated 00SitiOIn Illas 
burned out. This is brought ab0ut by ImeCha 
Inism operable upon Current failute 1Tesulting 
from the burined out filament in the lai10. It 
is desitable, in Imany instainces, that the light 
ing unit Imaintain a desired eficiellC37, Or light 
oultput, aind We ha We inCO:001ated in oui IlleCla 
ImiS11 11earis Whereby the IreplaCerileint of a, lailip, 
Whern it reaches the pitedetermined IllininuIll 
eficiency, is 110Ved Out of OperatiWe p0Sition, 
and a, IneW 1aimp SubstitUlted for it. For eXaimple, 
the ImeChaiSim Imay Operate tio Shift a, 11eW lailip 
in Operative p0Sition Whein the light Outiptit Of 
the preWious lai10 has dropped tio fOtty Or ifty 
percent. Thete is arranged in the Casing, arld 
UInder the initlei1Ce Of the light OutpUIt Of the 
operative lamp, a light actuated SWitich 60, the 
Contacts of Which, 1termain ClOSed While the ligitat 
oultput of the OpeltatiWe laimp is abOWe a, piredetei 
Imained minimum1. IHoweVer, When the light out 
Iput of the lamp) 1reaClles the predeterimined 
iminimum, the contacts of the switch, 60 opern, 
and the operning of this SWitCll efeCS Opera)- 
tion of IneChaniSrin tio 1m OVe the IreStialitaing Ilier1 
ber 56 OUIt of eingagerient With the p:OjectiOIn 
55 With Which it is in engagement at the tile, 
aind thus permitting the Spring i4 to efect m0Ve 
Imaelint of the lamp Carrier aboult its piVot 29 tiO 
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4 
biting the Inext SUCCeeding lailip of the Selies 
iinto OperatiVe position. The light actillated 
SWitch, 1teferred to inay be of the type Sold by 
the MIerCoid Corpoiration, ChiCago, Illi10iS, UIl 
der the traide inanne ‘Visafiame.’ SWitChes O 
this type aire referred to in Patents INo. 2,159,392 
and INo. 2,171,861, issued to I. IE. McCabe, IMay 
23, 1939 and September 5, 1939, , 1reSpectiVely. 
These SWitch Units ate adjuStable to Operate at 
WairioUS Iglt intenSities aild al CCOICingly the 12ID 
Stifting IrimeChaliaiSil Cail be Set to Opetate at ally 
desired eficieincy of light outout). 

IReferring to Figure 6, power is Supplied fron 
the Conductiot 62 to a, 10Vable C01nt3Ct, 63 of a 
1atch 1Telay, the contact) 63 of Which is in eth 
gageiliert With COIntaC 64 Collilected to the Hileatel 
85 of a, time delay Irelay by Colindulctor 63. The 
opposite Side of the heater 35 is Cominected to the 
Corilmon IretUIria 1eg 6 Cf the Citctit throtigh 
Conductor 83. The heater 65 is constructed, o1) 
adjusted, to Ireguire approximately Oline iminute to 
close its Contacts 69, ?). The ConductO: 66 also 
1fullistles CLITreint to the operating COil II of the 
laticil Irelay, thle OppOSite eind Of the COil being 
Colimilected to COIntact) 69 thirolligh COInd CitiO: T2. 
Thus, When the contacts 69, 70, Close, the Cir 
CUIit to the COilhInnoin COtaductio1 8 S COImpleted 
by conductioIS T3, 68. 
Whera the coil Tf isenergized, the movable con 

t3ct) 33 is moVed upWardly intio eingageineint With 
the COInt)3C 38ild is held in this 0OSition by a 
13tich 6. Coliata Ct T5 is COIaInected to a, Solerloid 

FiloulInted Cin the bracket, 15 aind linaViling a, 
plunger T3 adapted, Whern the coil TT is energized, 
to eingage the 1eStraitaing I11ember 36 aind I11OVe 
it Counter-ClockWise about the pivot 5T, thereby 
TeleBSing it form eingagehaent With the teeth 55 
of the Culaditaint, ). This Colimilection is effected 
thirough a, CondUICOI: 8, the Opposite Side of the 
Soleiaoid COil beiling COnlineCted to a, COIntact 82. 
PCWei is alSo fulITIniShed firom COIntaC 5 to a 
Coil 83 Which, Whein einergized, InOVes the latich 
T3 out of latichillig eingagemilent With the C0htact 
83, perimitting it to ditop into eingagerment With 
COInta Ct, 6. The Op0OSite Side Of the COil 83 iS 
alSo Cominectied to the COlintact) 82 through Wite 84. 
?Thae COIndlictiO: 8) alSo furnishes a, feed to the 
Hileater 86 of a tile delay1elay8T, the oppOSiteside 
of tle heater being COImilected to the COI11Orn Side 
of the line 6 thIrotligh B, COldUICitiO1 88 and if High 
Volage is ulSed OIn the Circuit), a, 1teSiSt01: 89 inaly 
be employed, The imoWable Contact g of this 
ti11e delay Irelay iS 1101:1Blly Ott Of etagagerale:Int 
With the COIntact) 82 aind acCordingly, thele iS 
ino IretUIrin 01:OVided fol the SOle:10id I aild 
latch coil 33. "The Conductor 8), ftom contact 
5, is alSO Cominectied to the SWitch 6, the other 

Side of tile SWitich being COIninected to line 8T, 
or to the IreSiStor 39, if USed. 
With this arraingemeint, it Will be observed that 

the SWitClin, 63 iS COillected irl Shitint With the 
heater coil 86 and theteby Short-circuits the 
Same While the COIntactS Of the SWitiChi 63 aire 
Closed, and that SitUlatiOIl pieVails, as piteViously 
Stated, While the ottp:It of the operative lamp is 
aboWe the predeteriamilined IThinir1UI11. Winern the 
light oultput of the Operative lamp falls to the 
predeterrinined imilinum, the contacts of the 
SWitich 6 Opein and CU1rent accoltdingly foWS 
thirolligh the heater COil 88, CalSing the Contacts 
82,50, to close. When this takes place, the Cir 
Culit throtigh the Solenoid TT is Completed, ef 
fecting Irelease of the IreStrainig menber 56 
TeSulting in the ImoWeiment of the Carier I3 to 
bilig the IlleXt SUICCeeding lamp in the Series 
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iritio Operative position aind Simultaneously, the 
CirCitit is Completed through the latich COil 83, 
CaliSing Contact) 63 t0 1move ott of eingagement 
With Colintact T5 and into engageimient Witil Colin 
tact, 6. The time delay 1relay8 is likewiSead… 
justed for approximately one minute operation. 
In Other WordS, the light Ottput of the efective 
lamphas to drop t0 the predeterimiled inillim 
and rermain there for the period rectited for 
the relay 87 to close its contacts 82,90. This 
prevents the substitution of a, 1new larap in case 
of a momentary voltage drop, ot power inter 
1uption. ILikeWise, the time delay Irelay 65 iS 
efective tio prevent a, Suceeding Substitutioil t0 
take place immediately in Wiew of the fact that 
the Control Circtit for the Sole:Inoid I doeS 11ot 
becoline energized until the Contacts 69, , Of 
1relay 65 close. This arratingement prevents the 
possibility of the Inew lamp fashing orl and failing 
immediately followed by the Substitution of the 
next lamp Within a, Shott Space of time. Suich 
a, Situation Imight indicate an ertoneol1S Code 
signal to an aiplane pilot and lead to a diS 
aStrouS 1reSUlt). 
Asillustrated in the draWingS, the SUpport 

4 Consists of a, tubula1. 11eininber, aind the heBld 
3|| connected thereto is prowided With dischairge 
Inozzles 200 artanged in proxinity to the lamp 
positioned in the focal axis of the Ultit. The 
mozzles directing strearins of a gaSeouS Cooing 
Imedium, Stich as CompteSSed air, On the lai1) 
to maintain the Saine at operating ter10eratute. 
The rear end of the 1mermber is CoraInected to 
a pipe 20 supplied With a gas Ulindei preSSlite 
as by a, conventional air CompreSSOT. 
What We Clain iS: 
1. A 1amp Changing inechanist for lightii 

units comprising a, tubulat Stpport airtainged i1 
the unit and being Coinnected at Che end to al 
supply of Cooling ineditim aild terilating B 
its inner end in juxtaposition to the foCal aXS 
of the unit, a lamp carriet ImaOVably inotInted 
on the innet end of Said Suppott and being 
adapted to Carry a, Series of at least thiree larinipS 
aind being movable to StICCeSSiWely pCSitioia the 
lamps of Said series in the focal axis of the Unit, 
a, 1mozzle sectured to the inmer eind of Said tulbula: 
support and atranged to discharge the Cooling 
medium on the lamp positioned in Said foCal 
axis, and means operable When the light Olittit 
of the lamp positioned in Said focal aXis ditops 
to a predietermined intermediate Ipeicentage to 
efect movement of Said Carrier to position the 
inext succeeding lamp in Said foCal aXiS. 

2. A 1amp changing InnechainiSta for lighting 
units comprising a, Suppott arrataged in the Unit, 
a lamp carrier mounted oin the stipportaild being 
adapted to carry a, Series of at least three larnips 
and being movable on the Support to SUICCeSSive 
positions for sticcessively positioning the larapS 
of said series in the focal axis of the Unit, 11eatiS 
urging said carrier to Said StICCeSSiWe pOSitionS, 
a, 1restraining membet operable to iOld Said 
carrier against Such Innoverineint, al electitO-1e 
sponsive device operabie When einergized to 1e 
Iease Said 1restraining ineramber, a pOWei CitClit, 
a, relay, Said electro-tespoinsive device being Con 
nected in the power circuit through Inotinally 
open contacts of Said Irelay, a branch Circuit 
including the coil of Said 1telay, a light actillated 
SWitch connected in ShUInt With Said COil Bild 
being arranged under the infitence of the light 
output of the lamp in the focal a3xis of the Unit, 
said switch being operable to Imaintain itiS COn 
tacts closed and thereby Short Circulit Said Coil 
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While the light output of Said lamp is above a 
predetietrimined minimum, and to Cause Said Con 
tacts to Open Whein Said light ottput, 1reacheS 
Said pitedeterrilined Iminimum, aild imeanS Ope1 
able to einergize Said CitculitS a predetelianined 
tine after Said lainp has been IpoSitioned in the 
foCal aXis of the ulit). - - 

3. A aTimp Chainging I11echatiSrin for lighting 
linits CompitiSing a Suppolt a11ainged in the UInit, 
a, 1airap Cartier mourited oin the SUpport, a, Seities 
of at least thiree lamps mounted on Said cartiet 
aild Said Cartiel being T10Walble oin the Supp01't 
to Successively position Said larnipS in the foCal 
axis of the uinit, Carriel 1TeStrairaing TineanS Op 
etable to hold Said Carrier in any Selected Ohe 
of stich Suiccessive positions, a, 1teleaSing imembel 
opetable when energized to 1telease Said 1testrain 
ing ineans, and 11eathS Operable to efect Imove 
metnt of Said cartiel upon Sulch IreleaSe to the 
next, Successive position, a light actulated SWitich 
mounted in the unit undet the initlence of the 
light output of the laimp pOSitioiled in Said iOCal 
axis and being Cooperable When the light Out 
put of said 1amp drops to a, ptedetermained inin 
inum percentage to effect einergization of Said 
Itestrairing meanS, arld tile delay 11eamS Oper 
3ble to itender Said Iight acttlated SWitich irlef 
fective until the elapse of a pledeteitinined tinle 
Bifter the positioning of each lamp. 

4. ainip Clialiging HieciaiSEl Ot liginting 
trits comprising a, Support airainged in the lit, 
g, 2p cartiet lanoll Inted on the Suppolt, Said 
(:ier being adapted to cality a Series Of at least 
tee latraps and eing 11ovable oin the Stippott 
to successively positioin Said lailipS in the foCal 
33:is of the lillit, 6lectit0-reSpoiSiWe i11ealS ?p61 
3:le Whein emergized to efect movement of Said 
catrier o position the hext SUICeeding lanip in 
said series in the focal axis of the Unit, a light 
actuatei SWitch imounted in the UInit UInder the 
infiteince of the light Ottpul of the Harinip poSi 
iored in Said focal axis aild being Coopetable 
When the light oultpult O Said lairap ditopS t03 
predeternined iminithulin Icercentage Shot of 
tomplete eXtinglishinetat to efect einergi2ation 
of Said electito-responsive ine3Z1S, aild tile delay 
aeans operable to prevent Such einergization UIntil 
the elapse of a, predeteinited tine after the light 
ottptit of Said lamp drops to Said predeteltinied 
Iraititaii percentage. 

5. A lamp changing 11echainiST1 for Iighting 
units comprising a, n02zle fixedly mounted in 
?he tinit in juxtaposition to the focal axis thereof, 
8 catriet inovably motllited in the UInt aild being 
adapted to carry a, Seties of at least three lannips 
and being Imovable successively to position Said 
lams of Said series in the focal 33xis of the Unit 
and iia Iregistration With Said in022le, Said inO22le 
being operable to dischairge a, Cooling Iriedium 
oa the lamp positioned in Said foCal axis, electro 
Itespoinsive mean8 Operable Whela einergized to ef 
ect, 1aoyerident of Said 1aing Cartier thlough Said 
sticcessive positioTas, a light acttated SWitch 
oultated in the Itait linder the infilleince of the 

ight output of the lailip poSitioied in Said focal 
33:is aradi being Coopetable Whel the light Outpti? 
of Said Harip dropSto a pitedieteltriled Illinintlm 
pecentage short o complete eXtinguishiment to 
effec etheigizatiol of SBid eleCtto-1 eSpCiSiWe 
i83IS, 

3. A. 1ainip Chairging In:leClailaiSH1 for lighting 
tlints Cor:1ptiSilig 3, SU:00O't eXteriding trainSVerse 
37 Of the foCal axis Cf the Unit, a, InO221e SeCU1ed 
to the iniaer eild of 8aid Stoport in juxtaposition 
t0 the focal axiS Of the lnit and aTranged to 
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tischarge a, cooling gas on a lamp positioned in 
8aid focal axis, a, lamp carrier imovably Imounted 
011 the innel end of Said Support and being 
adapted to Carry a, Series of at least three lampS 
and being movable to Successively position the 
lainps of Said Seties in the foCal axis Of the UInit, 
electro-reSponsive Ineans operable Whern energized 
to efect IiOVerment of Said Carrier to pOSition the 
11ext Succeeding lamp ill Said focal axiS, a light 
actuated SWitch Imouliated in the uinit aild ai 
1ainged under the iniuleince of the light 011tptit 
Of the lamp pOSitioned il Said foCal axis ald 
being Cooperable When the light Outpult of Said 
lamp ditops to a predetermined rainimulial per 
centage short of complete extinguishment to ef 
fect enegi2 tiorl Of SBid electro-IIeSOOnSiWe imea S. 

ROYAl? ?. CRC)SSI?EY. 
HARILOW MI. PATI"TAT. 

5 

H5 

8 
REIFERENCES CITED) 

The foloWing refereinces aire of record in the 
file of this patent: 

UNITED) SIATES IPATENTS 
INUlimbe1 Nanne IDate 
1.266,678 GiroinalI11 ----------, May 21, 1918 
1,462,057 Wold -------------- Jily 17, 1923 
1,700,226 House ------------- Jan. 29, 1929 
1,864,436 House ------------- June 21, 1932 
2.091,820 ?lefer ------------- Allig. 31, 1937 
2,113.273 ILeacin -------------- Apr. 5, 1938 


