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This invention relates to retractable lamps, 
and particularly to improved retractable lamps 
for aircraft use. 

It is a principal object of the invention to pro 
vide a retractable lamp having improved means 
for adjusting the extension and retraction range 
over which the lamp operates. 

It‘is an object of the invention to provide an 
improved retractable landing lamp in which ad 
justment of the extended and retracted positions 
may be made without removing the lamp from 
the wing or other structure to which it is secured. 

It is another object of the invention to provide 
a retractable lamp in which the retracted and 
extended positions are established by stop means ' 
which are adjustable without requiring disas 
sembly or dismounting of the lamp. 

It is an object of the invention to provide a 
retractable lamp having improved switch means. 

It is a further object of the invention to pro 
vide a retractable lamp having limit switch means 
which are completely protected against gaseous 
vapors, moisture, and dirt. 
The invention has particular application to re~ 

tractable lamps such as are mounted in the wings 
of aircraft to serve as landing lamps. Such lamps 
comprise a casing or housing secured within the 
wing of the aircraft; said housing pivotally 
mounts an electric lamp which, usually by means 
of an electric motor, may be rotated from an in 
operative position wherein the lens of the lamp 
is flush with the under surface of the wing, to a 
position wherein the lamp extends downwardly to 
project a forward beam at any desired vertical 
angle. Such lamps are automatic in their pro 
jection and retraction in that under the control of 
a main pilot~operated switch the motor starts and 
continues to rotate the lamp until a preset limit 
point is reached, whereupon a switch actuated by 
stop means opens the motor circuit. Operation 
of the manual switch to retract the lamp re 
verses the motor rotation and withdraws the 
lamp into the shell, until a second automatic 
switch again opens the motor circuit upon the 
complete retraction of the lamp. In the ñeld, it 
has been found that it is most desirable to be 
able to adjust the motor cut-oil point for the re 
tracted position and the extended position of the 
lamp. Government speciiications, for example, 
require a range of adjustment for the projected 
position of the lamps over an arc of from 55 to 80 
degrees of lamp rotation from its retracted posi 
tion. - 

Previously, it has been necessary to remove the 
lamp assembly from the wing and to remove a 
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cover plate enclosing the switch housing to ad 
just the respective projection andV retraction 
stops. This is obviously time consuming andin 
troduces the possibility of accidentall damage ̀to 
the lamp structure or to the connectionsÁ thereof. 
The present invention provides Vmeans'whereby 

all necessary adjustments may be accomplished 
without removal of the lamp from its supporting 
structure, and without requiring the opening ̀>or 
removing of any cover plate or associated lamp 
parts. It is only necessary to project theV lamp 
to a suitable extent, whereuponthe adjustment 
means are rendered accessible from without. Ad 
justment may be accomplished by simply screw 
ing or unscrewing certain screw-threaded ele 
ments. '  

An additional feature of the present invention 
resides in the completely housed, and correspond 
ingly vapor and corrosion proof, lcircuit switches 
which automatically openV circuit at the e end 
of the retraction or projection movement. Again 
using aircraft installation as typical of a wide 
use of the present invention, it is obvious that a 
leak in a wing tank or a gas line therefrom may 
release explosive vapors inthe immediate vicinity 
of the motor switch means. Also, and particu 
larly with sea planes, salt spray may be deflected 
upwardly into the lamp housing during landing 
operations. The sparking of the open-contact 
switches previously used with landing lamps may 
ignite the explosive vapors; salt spray or water 
vapor within the switch chamber may corrode 
the switch contacts and imp-air the operation of 
the structure, and sand or grit raised during the 
landing and takeoff of land planes may foul the 
contacts. 
The retractable lamp of the present inven 

tion utilizes an improved completely enclosed 
switch which is protected against explosive, or 
corrosive vapors or dirt, thereby eliminatingl the 
explosion hazard and the operational deficiencies 
of the open switch types. ' 
Other features and advantages will hereinafter 

be described. 
In the accompanymg drawings: 
Fig. 1 is a partial side elevation, in section, of 

a landing lamp embodying one form of the pres 
ent invention; . 

Fig. 2 is a plan section taken on lines 2-2 of 
Fig. 1;. 

Fig. 3 is a side elevation of the arcuate gear 
segment of the lamp, provided with a second 
form of projection and retraction> adjustment 
means; ; f 
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Fig. 4 is a section taken on lines 4-4 of the 
structure of Fig. 3; 

Fig. 5 is a plan view, in section, of a preferred 
form of vapor proof switch; 

Fig. 6 is a vertical elevation in section of the 
said switch; 

Fig. 7 is an elevational view showing another 
form of lamp adjustment device; 

Fig. 8 is a front elevation of a form of circuit 
switch; and l 

Fig. 9 is a schematic wiring diagram of the mo 
tor circuit. ' 

Referring to the drawings, Fig. 1 shows as much, 
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' struck tabs 34 of which ride within the slot 21 
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of index 26 to guide the movement of plate 33. A 
screw 35 engages a nut (not shown) slidably dis 
posed behind the index plate 26 and añords means 
whereby the plate 33 may be locked against move 
ment with respect to the index 26. The gradua 
tions 28 are read against forward edge of plate 
33 and show the angular adjustment of the plate 
33. At the rear end of plate 33 there is a lug 36 
which engages with the operating member of 
switch 24 to open the motor circuit and halt fur 

' ther projection of the lamp. 

of a retractable lamp as is necessary for under. > 
standing the present invention. A casing or 
housing I0, suitably shaped to accommodate the 
reflector portion II of a landing lamp I2, is pro 
vided with a peripheral flange I4 by means of 
which the housing may be añixed within a wing 
surface or other structural part of an airplane. 
Rigidly secured to said casing I0 is a switch hous~ 
ing I5, mounted on the further side wall of which 
is an electric motor (not shown). A gear train 
driven by the said motor terminates in a pinion 
I6 which engages with an arcuate rack I1 carried 
by or formed on the lamp pivot bracket I8 se 
cured to lamp reñector I I and pivotally mounted 
for rotation about a ñxed pivot 20. Bracket I8 
passies freely through an opening I9 provided in 
the wall of the casing adjacent the periphery 
thereof. 

Fig. 1 shows the lamp I2 in a projected position 
whereby its light beam will be directed forwardly 
and downwardly of the wing of the aircraft. A 
clockwise rotation of the pinion I6 will rotate the 
lamp structure counterclockwise about its pivot 
20, and the lamp I 2 may thus be completely with 
drawn into its casing I0. The motor is prefer 
ably of the well-known reversible ñeld-winding 
type pursuant to which the motor may be driven 
in one direction for projection of the lamp and in 
reverse direction for the retraction thereof. 
A typical wiring diagram is schematically 

shown in Fig. 9. The motor is illustrated at 2| 
and the switch for controlling the direction of 
rotation is schematically shown as a single pole 
double throw switch 22. The main control switch 
circuit contains the series switches 23, 24, which 
are fixedly mounted within the switch housing 
I5. The said switches are normally closed. 
'Switch 24 is in the projection circuit, and when 
the pilot operates switch 22 to project the lamp 
from its casing, the current path is through the 
appropriate position of switch 22, thence through 
normally closed switch 24 to the ñeld coil which 
effects rotation of the motor in the desired direc 
tion. Switch 23 will go to closed position after 
the Vlamp begins its rotation, as later explained, 
but will not aiIect the operation of the motor 
because the pilot operated switch will be open in 
the reverse-rotation circuit. 
Fixed upon the pivot bracket I8 is an arcuate 

index plate 26 having an elongate slot 21 therein; 
and inscribed on the face of said plate are gradu 
ations 28 establishing a means of arcuate meas 
urement over a range of from, say, 50 to 85 de 
grees of rotation of the lamp I I. One end of said 
plate 26 has an ear 3U fixed to which is a stop 
nut S'I such as is known in the trade as an “elastic 
stop nut.” Cooperating with the stop nut 3| is 
a machine screw 32 which engages a switch mem 
ber at the desired retraction position to open the 
motor circuit. V 

Fixed to the index 26 for slidable adjustment 
therealong is an arcuate plate 33, downwardly 
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In Figs. 5 and 6 are shown detailed views of the 
switches 23 and 24, it being understood that the 
respective switches are identical in operation. 
Each switch includes a frame portion 40 to be 
fixed to the housing, 'I'he frame carries on a 
bracket 4|, and in gas and vapor-proof engage 
ment, an imperforate cylindrical housing 42 with 
in which is supported a contact spring member 
43, suitably insulated from the bracket. At the 
opposite end of housing 42 there is secured a 
tubular metallic bellows 45 in gas and fluid-tight 
relationship therewith. Soldered to the bellows 
and pivotally carried upon the frame 40 is a 
switch actuating arm 46 insulatedly carrying a 
contact bar 41 which extends into the chamber 
44. The bar 41 and the spring contact 43 are 
preferably provided with silver or other suitable 
contacts which are of adequate current carrying 
capacity. ' 

A soldering lug 48 is electrically connected to 
the contact post 41. Spring means 50, carried by 
the frame 40 and bearing against the lever 46, 
urges the said lever clockwise about its said pivot, 
whereupon the respective contacting elements of 
the contact means 43 and 41 are brought into 
engagement, the spring contact 43 yielding under 
the pressure exerted by the contact rod 41 and 
wiping across the contact element of the rod 41 as 
the circuit is made or broken. 
The bellows 45 provides an impervious iiexible 

neck or joint which permits free movement of 
rod 41 without exposing the interior contacts to 
external atmospheric conditions. The housing 
42 may be charged with a suitable pressure of 
nitrogen or other inert gas, or evacuated to a 
suitable sub-atmospheric pressure. 
The switch actuator 46 terminates in an arm 

5|; as shown in Fig. 1 the arm 5| of switch 23 
is in the path of rotation of the screw 32, whereas 
in switch 24 it is in the path of rotation of the 
abutment 36. In Fig. 1, the lamp I2 has been 
projected sufliciently for the lug 36 to rotate the 
switch actuator 46 sufficiently against the bias of 
spring 56 to disengage Vthe contact members 41 
and 43, thereby opening the motor circuit and. 
stopping the drive thereof. _ 
When the pilot actuates his control switch to 

withdraw the lamp into the casing I0, the motor 
will continue operation until the tip of the screw 
32 strikes the arm 5I and rotates the actuator 
46 sufficiently to break the circuit within the en 
closure of the switch 23. 
Arm 5| of switch 24 acts as a safety stop to 

prevent bracket I8 from being rotated so far that 
its rack I1 would disengage from or bind upon 
the pinion I6, as might occur if the motor were 
removed and the lamp I2 permitted freely to ro 
tate about pivot 20 by reason of its own weight. 
In making adjustments of the Fig. 1 embodi 

ment, the lamp may be actuated to bring it into 
approximately the projected position shown. .The 
opening I9 provided in the casing |0 is adequate to 
permit the mechanic to insert a screw driver and 
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to turn the screw 32 in whichever direction is 
appropriate to the desired adjustment. The 
screw 35 is likewise conveniently accessible for 
a screw driver, wrench or the like, and upon 
loosening tl`e said screw, the plate 33 may be 
manipulated. uren the index plate 253 until the 
desired angular position is attained, as indicated 
by the -graduations 28. Adjustment range pro 
vided by the screw 32 is a matter of a few de 
grees only because the retracted position of the 
’lamp does not permit the wide limit of adjust 
ment desirable and attainable with plate 33. 

In the embodiment of Fig. 3, the pivot bracket 
I8 and arcuate index plate 26 may be identical 
with those described with respect to Fig, l. The 
said plate 26 carries the stop nut and therewith 
associated screw 32, also as previously described. 
The index plate 26 carries, for adjustment along 

the surface thereof, a plate 33', the forward edge 
of said plate serving to register with the gradua 
tions 28 provided en the member 2t. A screw 
35 serves to retain plate 33’ in its adjusted posi 
tion. 

Plate 33’ has, intermediate its end, a lug @El 
within which is rotatably carried a screw 6I. A 
stop plate 52 is mounted for guided slidable move 
ment upon the plate 33', and has an ear 63 to 
which is aflixed a nut G4 for cooperation with the 
screw 6I. A lug 65 is the counterpart of the lug 
36 of the Fig. l embodiment, and engages with the 
arm 5I of the switch 24 when the lamp ap 
proaches its fully extended position. 
The advantage of the Fig. 3 embodiment is that 

a micrometric adjustment of the position of the 
lug 65 is afforded, and such adjustment requires 
the use only of a screw driver. When it is de 
sired to adjust the eiiective position of lug 6E, 
the lamp is rotated so that it is brought to sub 
stantially fully open position, whereupon the 
screw El will be available, within the conñnes of 
the casing i0, for manipulation by the mechanic, 
The plate 33’ is presumed to have been set at the 
approximate point desired, say sixty degrees, 
whereupon adjustment of lug 56 may be made 
plus or minus a one er two degree range. In 
order for the mechanic to gauge the extent of 
his adjustment, the member 52 has a forwardly 
extending index arm t5 the end of which overlies 
the graduations 28 and thus shows the effective 
angular operating position of the lug 63, The 
presence of the screw 6i and its associated struc 
ture does not prevent access to or adjustment of 
the screw 32, the head of which may be reached 
through opening 52 as previously noted. 

Fig. 7 shows yet another form of adjustment 
for the extension range of the lamp. It is con 
venient to mount the graduated plate 25 on the 
bracket i8 although the side wall of the bracket 
may be graduated, if desired. When plate Zâ is 
used, it is preferable to use it as a means of slid 
ably securing a plate 'Hl which carries at one end 
the lug 1I which is engageable with the switch 2t. 
The plate ‘i0 is provided with rack teeth l2, coop 
erating with which is a worm 13, mounted for ro 
tation on the bracket I8, and having a head T4 
provided with a screw driver slot. In this em 
bodiment, movement of the lamp to its `projected 
or Fig. 1 position will bring the head of the worm 
‘i3 into easily accessible position, and the me 
chanic by suitable rotation of the worm causes 
the member 'lil to move with respect to bracket 
I8 to the desired angular position. 
In apparatus embodying the Fig. '7 adjustment 

means, the arm 5l may be conñgurated as neces 
sary to clear the worm 13, as suggested in Fig. 8. 
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It is apparent from the above, therefore, that 

the present invention provides for an adjustable 
retractable lamp having improved adjustment fa 
cilities and eiñcient control switch means. 

It is to be understood that the invention is ap 
plicable to many uses other than as an airplane 
landing lamp and the specification therefore is 
not to be interpreted in limiting sense. Also, 
it should be borne in mind that switch housing is 
intended to be merely generally descriptive of any 
fixed casing or housing within which the motor 
ewitches and associated mechanism are located. 
Whereas it is Vobvious that among others the 

several objects of the invention as speciñcally 
afore noted are achieved, it is apparent that nu 
merous changes in construction and rearrange 
ments of the parts might be resorted to without 
departing from the spirit of the invention as de 
fined by the claims. 

I claim: 
1. In a retractable lamp having a casing pro 

vided with a relatively large opening in its wall 
adjacent a marginal edge thereof, a housing se 
cured thereto, a lamp normally within said cas 
ing, a lamp-supporting bracket rotatably mount 
ed upon said housing and securing said lamp, said 
bracket extending through the opening of said 
casing and affording means whereby said lamp 
may be rotated to be projected from and re 
tracted into said casing, and means including an 
electric circuit for eiîecting desired rotation of 
said bracket: a pair of switches in said circuit 
and fixedly disposed within said housing respec 
tively at the opposite extremes of rotation of said 
bracket; actuator means for each said switch for 
operating the same to open or closed circuit 
status; screw means fixed to said bracket and 
arranged to engage with one of said switch actu 
ator means upon rotation of the bracket in one 
direction; a relatively long plate mounted on said 
bracket for movement therealong, said plate and 
said bracket being adjust-ably secured to each 
other at the end of said plate adjacent said cas 
ing, said plate having at its opposite end means 
for engaging the other of said switch actuator 
means upon rotation of the bracket in the oppo 
site direction; said screw means and said plate 
sccurement means each being Vaccessiìole for ad 
justment through said casing opening. 

2. Apparatus according to claim l, in which the 
second-named bracket-carried means comprises a 
pair of mutually adjustable members, one of 
which is provided with the switch actuator en 
gaging means. 

3. Apparatus according to claim 1, in which the 
second-named bracket-carried means is provided 
with gear teeth and said bracket carries a Worm 
gear in engagement with said teeth for adjusting 
said means with respect to said bracket. 

4. In a retractable lamp having a casing pro 
vided with an opening in its wall, lamp means 
pivotally mounted for projection from and re 
traction within said casing and electric motor 
means for rotating the lamp about its pivot: a 
switch housing fixed to said lamp casing; a plu 
rality of switch means secured within said hous 
ing and electrically in circuit with said motor 
means; switch actuator means comprising an arm 
individual to each switch means for operating 
the same to open or closed circuit status; a mem 
ber secured to said lamp means for rotation 
therewith; screw-threaded means secured to said 
member and adjustable with respect thereto for 
engagement with one switch arm for operation of 
said switch at a point approaching one extreme 
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of- movement of said lamp; and an assembly sup 
ported upon said member for operating another 
of said switch means at a point approaching the 
other extreme of movement of said lamp, m011161 
ing a switch operator for engagement with the 
arm of said other switch; a mounting for said op 
erator; means carried by said mounting for ad 
justably positioning said operator for relatively 
line-scale adjustment with respect to its asso 
ciated switch arm; and means for adjustably po 
sitioning said assembly on said member for rela 
tively coarse adjustment of said switch operator 
with respect to said switch arm; each said switch 
arm engagement means and said assembly being 
accessible for adjustment through the opening in 
said casing. 

5. In a retractable lamp having a casing pro 
vided wîth an opening through the wall thereof 
adjacent its periphery, a lamp pivotally mounted 
for projection from and retraction into said cas 
ing, and electro-motor means for rotating the 
lamp about its pivot: a structure ñxed to said cas 
ing; a pair of switch means secured to said struc 
ture and electrically in circuit with said motor 
means, each switch means having an actuator 
arm for operating the switch to open or closed 
circuit status; a bracket member secured to said 
lamp means'for rotation therewith; a screw se 
cured to said member for adjustable engagement 
with one switch arm for switch actuation at a 
point approaching the desired retracted position 
of the lamp; a second switch actuating means in 
cluding a lug for operating engagement with the 
arm of the second of said switches at a point ap» 
proaching the desired projected position of the 
lamp; a carrier plate for said lug, said plate being 
mounted on said bracket member for movement 
therealong; means for adjusting the position of 
said lug relative to said switch for ñne-scale ad 
justment with respect thereto; and means for ad 
justably positioning said carrier plate along said 
bracket member for relatively coarse adjustment 
of said lug’with respect to said switch, each said 
switch arm engaging means being accessible for 
adjustment through said casing wall opening. 

6. In a retractable lamp having a casing, a 
lamp pivotally mounted for projection from and 
retraction into said casing and electro-motor 
means for rotating the lamp about its pivot: an 

8 
arcuate member secured to said lamp means for 
rotation therewith; a pair of switch means in 
circuit with said electro-motor for controlling 
the operation thereof at the desired limitation of 
projection or retraction of said lamp, said switch 
means having actuator arms; means carried by 
and adjustable With respect to said arcuate mem 
ber for engagement with one switch arm for 

` switch actuation at a point approaching one de 
l0 
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sired eXtreme of movement of the lamp; a plate 
secured to and guided for movement along said 
arcuate member, said plate having gear teeth pro 
vided thereon; a cooperating gear structure ñxed 
to said arcuate member and engageable with the 
gear teeth of said plate for shifting the latter 
with respect to said arcuate member; and means 
on said plate for actuating the switch arm of an 
other of said switches upon rotation of said ar 
cuate member for a distance approaching the 
other desired extreme of movement of said lamp. 

'7. In a retractable lamp having a casing pro 
vided with a wall opening adjacent a marginal 
edge, a housing secured thereto, a lamp, an ar 
cuate bracket pivotally mounted on said housing 
and fixed to said lamp, said bracket extending 
through said casing opening and providing means 
whereby said lamp may be retracted into or pro 
jected from said casing, and reversible electric 
motor means within said casing for rotating said 
bracket in clockwise or counter-clockwise direc 
tion: a pair of switches fixed within said housing 
and respectively controlling forward or reverse 
movement of said motor, means on said bracket 
for operating a switch to open or closed circuit 
position; an adjustment device for said switch 
operator, and accessible through the opening in 
said casing wall when said lamp is in projected 
position; and a second switch operator for the 
other of said switches, said second switch opera. 
tor including an elongate member slidably 
mounted on said arcuate bracket, said elongate 
member being accessible through said wall open 
ing for manually moving said member into de 
sired position on said bracket, and means acces 
sible through said opening with said lamp in pro 
jected position to secure said member to said 
bracket in iixed position relative thereto. 

SIDNEY UNGER. 


