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The present invention relates generally to luminaires for outdoor lighting and 

more particularly relates to a roadway Iuminaire wruch is easy to mount to a mast arm 

5 ancl easy to maintain due to a mounting arm assembly, a twist-Jock feature, a fool­

proof power plug and a plug-in replacement Iuminmre. 

BACKGROUNDOEIHEJX..VENTION 

Poles for supporting 1um.i.naires for the illumination cf roadways, parking lots 

and the like differ n-0t only in that they have either a vertical end vii.th a mast arm or an 

10 inclined end, but also in that the diameters of the poles vary. For example, some poles 

have approximately a horizontal end, the end often being at an angle of 5 ° to about 

1S 0 to the horizontal. This variety of pole construci:ion results in that lu:minaires are 

commonly manufactured and warehoused in a corresponding variety of constructions. 

Accordingly, it would be advantageous to have a u.miversi! mounting device for 

15 mo1.mti.ng a luminaire to a pole or mast rum. 

Additionally, current maintenance costs associated with roadway luminaires is 

extremely high. Particularly, maintenance is usually performed by licensed electricians 

to replace capacitors. ballasts, photoelectric controls, starters and complete luminaires. 

The average cost to replacefmstall a luminaire is approximately three times the cost of 

20 the lwninaire itself, e.g. the cost of three men, two \!:rucks and a trailer. There havte 

been efforts in the past to overcome some of the ma.intenance problems associated with 

roadway illumination. For example, U.S. Patent No. 4,937,718 discloses a roadway 

lumina.ire having the electrical components employed in the la.mp ballasting circuitry 

mounted to a door member by means of a universal mounting bracket M.ving a 

25 deformable planer construction. In this way, a variety of different sized components 

can be mounted using the disclosed bracket. Additionally, U.S. Patent No. 4,538,217 

discloses a flood light lumi.naire having all the electrical components mounted on a 
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removable door casting to allow for servicing and maintenance. U.S. Patent No. 

4,791,539 discloses a luminaire having quick-disconnect components which are 

mounted on an electrical plate detachably secured to a support plate of the lumiru.Ure. 

The plate includes a quick disconnect for detaching the electrical plate from the 

5 support plate. However, maintenance of the luminairn is still costly and replacement of 

components of the ballasting circuitry is difficult and time consuming. 

Another disadvantage of known roadway lumin&ires includes the possibility of 

replacing a luminaire with one of a different voltage. Currently, roadway lighting may 

be operated at voltages of 120, 208, 220, 230, 240, 277, 347 and 480 volts throughout 

10 the world. Accordingly, it is qu.ite possible when repfacing or repairing 1uminaires to 

use replacement parts rated for a different voltage. Thus, it would be advantageous to 

provide a lumina.ire which includes a means for keying the luminaire so that it can only 

be replaced by a luminaire which operates at the same voltage. 

Yet another disadvantage of known roadway luminaires is the "h-0t wiring" of 

15 the !mninaire, thus making replacement difficult and dangerous. In mo.st cases, rather 

than shutting off the power to the roadway lighting, the lighting is repaired with power 

being supplied to the luminaire. Accordingly, only licensed electricians with proper 

protective gear generally perform replacements of lummaires. Thus it would be 

advantageous to have a luminaire which can be safely and easily replaced even with 

20 power bcing supplied to the luminaire. 

In view· of the present disadvantages of currently available roadway lighting 

devices, it is desirable to redesign the lwninaire to be el.l..sy to install and maintain. 

provide a fool-proof replacement system which permit~ only luminaires of same 

voltage to replace a damaged !uminaire and to make installation and maintenance more 

25 cost effective. 
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It is an object of the present invention to allow safe and easy installation and 

maintenance of roadway !urrunaires. 

It is a further object of the present invention to provide an improved mounting 

S system for a luminaire to a mast a.'11'1. 

10 

It is yet a further object of the present invention to provide a keyed power plug 

receptacle for connecting the luminaire to the power supply. 

It is yet another object of the present invention to provide a lumimrire which 

can be mounted to a mast arm assembly utilizing a simple twist-lock feature. 

It is still a further object of the present invention to provide a luminaire having 

a plug-in starter module located externally on the lu:minaiire housing for ease of 

replacement. 

It is yet a further object of the present invention to provide a luminaire 

including an internal leveling device for proper positioning of the luminaire. 

l S In accordance with the present invention, a luminaire for mounting on a pole, 

and more specifically, a roadway luminaire includes w. mast mount docking station 

having a clamp for attaching to the pole at one end ~f the docking station and a keyed 

coupling means provided at an opposite end of the docking station and the luminaire 

having a coanecting plate provided with keyways such that the lumina.ire is removably 

20 coupled to the mast moum docking station by a twist-lock mating between the keys 

and keyways of the coupling means and connector plate. The ma.st mount docking 

station further includes an electrical plug connector located at the coupling end of the 

docking station and, the lumllm.ire includes a mating electrical plug connector for 

electrically connecting the mast mount docking statiorii to the lumimrire. Specifically, 
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the supply voltage is coupled to the electrical plug cmmector in the mast mount 

docking station and the mating electrical plug connector in the luminaire provides the 

supply voltage to the ballast cirC'.iitry and ultimately the lamp. 

For ease of attachment of the mast mount dock.mg station to the pole, the 

5 docking station includes a plurality of knock-outs for adapting to mast diameters of 

varying sizes. In this way, the ma.st mount docking station can be specifically adapted 

such that little space is left between the mast and the docking station to prevent 

animals and the like from entering the docking station. The docking station more 

specifically includes an upper mast assembly and a lower mast assembly. The upper 

10 mast assembly includes the clamp for attaching the docking station to the pole. The 

upper and lower mast assemblies are secured together by bolts such that the electrical 

plug coruiector mentioned above is secured therebetwoon. Additionally, the docking 

station may include a series of inclined steps located in the upper mast assembly to 

permit angles of tilt for leveling the lum.inaire. 

15 With respect to the twist-lock feature, the luminaire may be coupled to the 

mast mount docking station by a 15" to about 30° rotational movement of the 

lumina.ire with respect to the docking station. This rotf!tional movement provides both 

electrical and mechanical connection. More specifically, upon rotation, the power 

plugs of the mast mount docking station and luminaire, respectively, are electrically 

20 connected and the keys of the docking station are mecha.nica.Uy connected to the 

connector plate of the luminaire in the same motion. The luminaire also preferably 

includes a molded photoelectric control recept!!Cle exte.'1ding above a top portion of 

the luminaire and a molded capacitor compartment which e>.1ends below a bottom 
portion of the luminaire to provide hand holds for performing the twistDlock mounting .· 

25 of the luminaire to the docking station. 

With respect to the electrical connectors, each of the connectors is provided 

with a series of crenulations, each crenulation being identified "With a specific voltage 

rating to cover the spectrum of al.I available intemationru voltages. The twist-lock 



W097133125 PCT/US97/03892 

5 

feature for mating the conne<:tors is provided with keyways which ensure that only 

corresponding voltage rated connectors are operatively coupled together . 

. The roadway luminaire of the present invention also includes a lower housing 

in which the baJlast circuitry is mounted to a surface thereof such that the starter 

5 receptacle opens e,_1ernaliy to M assembled upper and lower housing assembly and the 

starter module includes a plug~in connector to electrically couple the starter to the 

receptacle without the use of tools. Likewise, the upper housing is provided with a 

photoelectric control cell receptacle integrally molded to a top surface thereof The 

luminaire includes a plug-in photoelectric cell which can be selectively inserted into the 

l 0 receptacle and replaceable without the use of tools. Lastly, the lower housing includes 

a cavity for receiving a capacitor of the ballast circuitry. The capacitor is press-fit into 

the cavity for insertion and/or rem.oval without the use of tools. Accordingly, 

maintenance of the luminaire is simple and fast. 

Also disclosed is a method of installing or removing a roadway lumioaire, the 

15 luminaire including a mast mount docking station for attachment to a pole mast. The 

luminaire and docking station having mating twist-lock connectors, the method 

comprising the step of twisting the lum.inaire with respect to the docking station to 

thereby mechanically couple and/or release the mating twist-lock connectors. The 

method is further defined such that the luminaire and mast mount docking station 

20 include mating power plug connectors and wherein the step of twisting the luminaire 

idso electrically connects and/or disconnects the mating power plug connectors. 

Additionally, a method of manufacturing a housing for a luminaire is disclosed. 

SpecifiCl!lly. the method includes the steps of molding a composite to form the housing 

including a dome section surrounding an area of the lamp; coating an inner surface of 

25 the dome section with urethane or enamel coating; vacuum metalizing the inner surface 

of the dome section with aluminum; and coating the hmer surface of the dome section 

with acrylic or urethane to form a reflective surface. 
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The luminaire of the present invention also im:ludes a mast mounting assembly 

including mearis for mounting the mast mounting assembly to a pole at one end of the 

assembly and a coupling means at the opposite end of the assembly. The lurninaire 

includes a housing for mounting a lamp, the housing including a mounting means for 

5 mechanically coupling the lwnhwre to the mast mounting assembly. Additionally, the 

mast mounting assembly coupling means and lurninai:re mounting means preferably 

include cooperating telescoping alignment means for ease of assembling the luminaire 

to the mast mounting assembly. More particularly, the cooperating telescoping 

alignment means may indude an alignment flange on ~he luminaire and the mast 

10 mounting assembly may be dimensioned at its coupling means end to be slidingly fitted 

into the alignment flange of the lum.inaire. 

Furthermore, the mast mounting assembly may include a first power plug 

electrically coupled to a supply voltage and tbe Ium.in~.ire may include a second power 

plug electrically coupled to a lamp socket The coopera.ting telescoping alignment 

15 means may include the first and second power plugs lMllving cooperating telescoping 

portions for aligning the mast mounting assembly and lwninaire upon mechanically 

mating together. 

The combination luminaire and mast mounting assembly may also include 

cooperating interlocking engagement means to positively latch the luminaire to the 

20 mast mounting assembly upon mechanically coupling two components. The 

cooperating interlocking engagement means may include a spring latch mounted on the 

mast mounting 12.Ssembly and a cammed receiving sloi on the luminaire whereby upon 

twist-locking the cooperative mounting means on said luminaire and mast mounting 

assembly. the spring latch follows the cammed receiving slot into a locking rer...ess 

25 thereby positively latching the luminaire and mast mm.m.ting assembly. Furthermore, 

the canuned receiving slot preferably includes a ledgi;:: portion whereby moving the 

spring latch onto the ledge portion disengages the cooperating interlocking 

engagement means so that the luminaire may be removed from the mast mounting 
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assembly. Preferably, upon disassembling the luminaire from the ma.st mounting 

assembly, the spring latch automatically resets to a proper installation position. 

The combination mast mounting assembly and luminaire of the present 

invention including cooperative engagement means for mechanically coupling the 

5 luminaire to the mast mounting assembly may fi.nther include a seal therebetween. 

More specifically. the luminaire preferably includes a flange having upstanding walls 

for receiving the ·seal. The seal inciudes a cross-section such that a rear portion is 

substantially square and a front portion is substanfa!.lly frusto-conically shaped. The 

square cross-section portion is received in the walls of the flange and the frusto-conical 

1 O shaped portion is compressed upon mechanically ooupling the luminaire to the mast 

mounting assembly. The seal further includes at !east one projection thereon for 

providing an interference fit relationship with the upstanding walls of the flange. 

Accordingly, the seal is easily positioned within the flange and can be easily removed 

for replacement by a new seal when necessary due to maintenance. 

15 The roadway luminaire of the present invention is also disclosed as including an 

upper housing including a reflector and a !amp socket and a lower housing including a 

lens. The lower housing includes a recessed area therein for mounting a ballast to a 

pair of threaded bosses extending from a lower surface of the lower housing. The 

recessed £1..rea provides air flow completely around the ballast for cooling the ballast so 

20 that the ballast may operate at a lower temperature prolonging a useful life thereof 

Additionally, the lower housing acts directly as a he«!t sink for heat generated witllin 

the enclosure fonned between the upper and lower hou.sings. Specifically, wind and 

ambient air tempernture helps to directly cool the upper and lower housings of the 

luminaire. 

25 Also disclosed is a method of manufacturing a roadway lumirutlre comprising 

the steps of molding an uppe-r housing from a composite material, the upper housing 

including a dome portion such that an inner surface of the dome portion is molded 

having a reflector geometry, and applymg a reflective substance directly ~o said inner 
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surface of said dome portion to create the reflector. The step of applying a. reflective 

substance may further include the step of using a vacuum metalization process to apply 

the reflective substance. The step of molding the upper housing may include the step 

of molding first and second upper housing sections, the first section including the dome 

5 portion, and following the applying step, further includes the step of mechanically 

coupling the first and second upper housing sections. Accordingly, only the first upper 

housing section including the dome portion is provided to the manufacturing process 

including applying the reflective substance to the housing. Reducing the size of the 

oomponent part to enter the manufacturing process allows more component parts to be 

10 processed and. accordingly, reduces the manufacturing cost associated with the 

process of applying the reflective substance to the housing. The first and second 

sections of the upper housing may be joined using a lap joint and a series of threaded 

scrnws. 

Also disclosed in the present invention is a reflector. for use in the luminaire 

15 whlch includes a plurality ofaiming bands arranged within the reflector. Each aiming 

band is angularly displaced along its surface in both a horizontal and vertical axis with 

respect to the reflector. Furthermore. each of the successive aiming bands of the 

reflector are vertically stacked to fonn the reflector. Preferably, the reflector is fonned 

directly on an inner surface of a dome portion of the lumirutire. The reflector also 

20 includes six reflective sections including a house side section, a street side section, a 

right and left side section, and a top right and top left side reflector section. The 

reflective surface is most efficiently applied to the upper housing using a vacuum 

metalization process. 

The luminaire of the present invention may also include an upper housing and a , 
25 lower housing which may be coupled to form the lu.m.uw.ire. The upper housing 

includes a reflector and a flange substantially surrounding the reflector. The flange 

may further include an upstanding wall substantially circumscribing a central section of 

the flange. The lower housing includes a lens in substantial alignment with the 

reflector of the upper housing. The lower housing also includes a gasket substantially 
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surrounding the lens such that upon coupling the lower housing to the upper housing, 

the gasket is received in the upper housing flange mid said upstanding wall engages the 

gasket thereby fonning an effective seal therebetween. The upper housing may also 

include a photoelectric control cell receptacle integrally molded in a top surface of the 

S housing for selective mounting therein of a plug-in photoelectric control cell without 

the use of tools. 

The present invention is also directed to a method of mounting a lens in a 

luminaire comprising the steps of providing a housmg including an opening 

therethrough and a rim around said opening providing an edge portion for supporting a 

10 lens thereon. and adhering a gasket to the housing md lens such that an edge portion 

of the lens and the edge portion of the housing are trapped beneath the gasket thereby 

holding the lens to the housing. 

A preferred form of the luminaire, as well as other embodiments, objects, 

featwes and advantages of this invention. will be apparent from the following detailed 

15 description of illustrative embodiments thereof which is to be read in connection with 

the accompanying drawings. 

BBJ,EF DEScru:nWN OF THE DRAWINGS 

Figure l is a perspective view of the lwninairn assembly including the mast 

mounting assembly with the lower door of the luminaire in i'l.1l open position formed in 

20 accordance with the present invention. 

Figure 1 A is a side etevational view of a lummaire having a flat lens formed in 

accordance with the present invention. 

Figure lB is a side eJevationfil view of a luminaire having a. globe J.ens fonned 

in accordance with the present invention. 
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Figure 2 is an exploded perspective view of the Iuminaire assembly formed in 

accordance with the present invention. 

Figure 3 is an exploded perspective view of the mast mounting assembly 

including the female power plug of the luminaire formed in accordance with the 

5 present invention. 

10 

Figure 4 is an end view of the female power plug fonned in accordance with 

t'1e present invention. 

Figure 5 is an end view of the male power plug formed in accordance with the 

present invention. 

Figure 6A is a perspective view of an altemaiti:ve lock8 plate. 

Figure 6B is a side view of the lock-plate of Figure 6A 

Figure 6C is a cross-sectional view of a connecting end of an upper housing 

formed in accordance with the present invention. 

15 Figure 7 is a partial cross~sectional view of the lower housing wherein the lens 

20 

is trapped under the gasket. 

Figure 8 is a longitudinal cross-sectional viev:v of the upper housing. 

Figure 9A is a front view of a toggle4ype latch. 

Figure 9B is a side view of the latch ofFiguriG 9A. 

Figure 9C is a cross-sectional view illustrating an intermediate latch formed in 

accordance with the present invention. 
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Figure 10 is a bottom view of the upper housing illustrating the geometry of 

the reflective surface. 

Figure 11 is a cross-sectional view of the upper housing taken along lines A-A 

of Figure 10. 

Figure 12 is an exploded view ofsection B of Figure 11. 

Figure 13 is a top plan view of M 0-ri:ng seal formed in accordance with the 

present invention. 

Figure 14 is a cross-sectional view of the 0-ring seal shown in Figure 13 taken 

along lines 14-14. 

Figure ISA is a top plan view of & lamp socket bracket for use in a luminaire 

formed in accordance with the present invention. 

Figure I SB is a side elevational view of a starter for use in a lumi.naire formed 

in accordance with the present invention. 

Figure 15C is a top plan vi~w of a lower housing hinge assembly. 

Figure I SD is a side elevational view of the lower housing hinge assembly 

shown in Figure 1 SB. 

Figure 1 SE is a cross-sectiollal view taken through the upper housing hook and 

lower housing '.hinge assembly of a Jumimilie formed in accordance with the present 

invention. 

Figure 16 is a top perspective view of the lower mast assemb!y formed in 

accordance with the present invention. 
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Figure 17 is a top perspective view of the upper mast assembly formed in 

~ccordam:e with the present invention. 

Figure 18 is a side elevational view of a fem.ale plug receptacle fonned in 

accordance with the present invention. 

Figure 19 is a cross-sectional view of a male plug for use in a lumina.ire formed 

in accordance with the present invention. 

Figure 19A is a cross-sectional view of an alternative male plug and mating 

female plug receptacle for use in a luminaire formed m accordance with the present 

invention. 

Figure 20 is an alternative embodiment of a mast mounting assembly and 

lumina.ire formed in accordance with the present invention. 

Figure 21 is a top plan view of the reflector of a luminaire formed in 

accordance \\~th the present invention. 

Figure 22 is a cross~sectional view of the aiming band closest to the reflector 

15 opening taken through the center of tile aiming band. 

Figure 23 is a chart illustrating the light flux emanating from the aiming band 

closest to the reflector opening as illustrated in Figures 21 and 22. 

Figure 24 illustrates an alternative embodiment of a roadway l.umimtlre formed , 
in accordance with the present invention. 
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Dm!LED...llES..ournON QF llf,E PREFERRED EMUQDIMEN.TS 

Figure l illustrates a roadway illumination Iumina.ire 1 O which includes an 

upper housing 2, a !ewer housing 4 and a mast mounting docking station 6. The upper 

housing 2 includes two sections. The first section is the dome section 8 which includes 

5 a lamp l 2, lamp socket 14 and a reflective iMer rurface 16. The second section is the 

protective housing 18 for the electronic circuitry and electrical components of the 

luminaire. 

As illustrated in Figures 8 and 10, dome section 8 is fonned separately from the 

protective housing l 8 and joined together using a lap joint construction 3. This two-

10 piece construction facilitates greater utilization of the metallizing process used to form 

the reflective inner surface 16. More specifically, the smaller tl'le component pa.rt 

placed into the metalization machinery, the greater the capacity for the metallizing 

process thus reducing manufacturing costs. Since the protective housing 18 does not 

require the metallizing process, it may be formed .separately from the dome section 8. 

15 To assist in alignment of the dome section 8 and protective housing 18, the protective 

housing includes at least one peg which is received in mating holes or recesses formed 

in the dome section 8. Furthermore, the two sections are bonded along the lap-joint 

and joined by screws to mechanically mate the sections. 

Preferably, the upper housing 2 is fonned of a Jong-life, weather and corrosion 

20 resistant fiber reinforced polymer construction. Known luminaires usually include 

separate reflectors that are typically stamped of alumin.um and are supported in the 

dome portion of the lwni.naire housing. In the present invention., the reflector 16 is 

integrated into the upper housing 2. More specifically, the upper housing is preferably 

a compression molded composite with the reflective stuface geometry 51 being formed 

25 during the molding process. 

The preferred embodiments of the upper housing 2 and reflective surface 

include either a natural housing finish or a simulated metal finish. In a preferred 
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embodiment of the upper housing 2, the interior reflei::tive surface 16 is formed directly 

on the molded housing by applying base coating with ~ urethane or enamel coating, 

then vacuum metalized with aluminum and top cootoo with an acrylic or urethane . 

Thus, a reflective surface is provided diret:tiy on the interior of the dome portion only 

5 and all other surfaces are unfinished. Furthermore, the upper housing 2 may be 

pigrmmted grey during the molding process to achieve the simulated meta.I finish 

discussed above. 

TI1e upper housing 2 also includes a photoelectric control cell socket for 

receiving a plug-in photoelectric controller 24. The photoelectric control cell socket 

10 22 is integrally fanned during the molding process in a top section of the upper 

housing to provide for an unobstructed line--of-sight for the photoelectric control cell 

24. The socket is preferably a standard three term.inal, polarized, locking-type socket. 

As shown in Figure 1, the luminaire also includes a lower housing or door 

assembly 4 which is removably coupled the upper housing 2 via hooks 26 (Fig. 2) and 

15 detents 28 of the lower housing 4 which allows the lower housing or door to swing 

open exposing the inner portion of the upper housing a.."ld an inner surface of the lowe1 

housing. The lower housing 4 includes mounted thereon the ballast circuitry to 

electrically power the luminaire. The lower housing is capable of swinging to a. closed 

position enclosing the luminaire and is held closed via a latch 32. Preferably, the latch 
20 32 can be released without the use of tools to open the ~mninaire for repair imd 

maintenance. 

Also shown in Figur~ 1 is a lock-plate 46 which is fitted into the upper housing 

at its mounting end. More specifically, in a first embodiment, the Jock-plate 46 is held 

by a. pair of triangular-shaped bosses 45 attached to the side walls of the upper housing 

25 to provide a slot between the bosses 45 and a rear wall 47 of the upper housing 2. The 

lock-plate 46 is then slidingly fitted in the receiving slot of the upper housing. The 

lock-plate 46 includes a central opening and a series of keyv1ays 43 associated with the 

central opening for receiving the keys of mast mount docking station therein. The 
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interrelationship of the lock-plate 46 with the mast mount docking station 6 will be 

described later in greater detrul. 

In a second embodiment, the lock-plate 46, as shown in Figures 6A, 6B and 8, 

includes a series of tabs 49 extending perpendicular to a surface of the lock-plate for 

5 mating connection with a power plug 36. The power plug 36 is held to the lock-plate 

tabs 49 using any known attachment means, such as a spring clip 600 as illustrated in 

Figure 6C. The power plug 36 may be adjusted to accommodate different voltage 

requirements, as \Vi.ll be discussed later in greater detail, by releasing the spring clip 

and rotating the po·wer plug to the appropriate setting. More specifically, as illustrated 

10 in Figure 6C which is a crossesectional view of the connection end of the luminaire, the 

spring clip 600 includes first and second ends which extend through tabs 49 on 

opposite sides of the lock-plate 46, at least one of the ends of the spring clip being 

positioned between two raised walls 602, 604 which identify a voltage rating. The 

spring clip 600 further includes an alignment loop 606 which is inserted through a tab 

15 49 which identifies the voltage rating of the male plug 36 and ultimately, the power 

supply voltage to the Iuminaire. Accordingly, the des.ired voltage rating is placed in 

alignment vtith the spring clip alignment loop 606 to positively identify the h.uninaire 

voltage rating. The spring clip 600 may be disengaged from the locking plate vlithout 

the use of tools to change the voltage rating of the plug to match the power Si.lpply 

20 voltage. In this embodiment, the lock-plate 46 is adhesively bonded and screwed to 

the upper housing at its mounting end. The lock-plate 46 of the second embodiment 

sinillarly includes a central opening and a series ofkeyv,.rays 43 associated therewith, 

the function of which is the same as the first embodiment, i.e., receiving the mast 

momit docking statimt 

25 Referring to Figure 2, the luminaire 10 is illustrated in an e.~loded v:iew 

showing each of the components in the luminaire. Specifically, Figure 2 illustrates the 

upper housing 2 having the integrally formed photoelectric control cell socket 22 and 

hooks 26 for engagement with the detents 28 of the lower housing 4. The upper 

.housing 2 also includes a flange 35 surrounding the dome sectior. in which an 
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adhesive--backed felt or Dacron-polyester gasket 34 can be fitted. The flange 35 also 

provides a rain lip for preventing rain from entering ihe endosed portion of the 

luminW.re. The gasket 34 provides a "breathing seal" gasketing between the lens 35 of 

the lower housing 4 and the lamp compartment 8 of th~ upper housing 4 to allow 

5 superior filtration. 

In an alternate embodiment, the gasket 34 is fitted to the lower housing as 

illustrated in Figure 7. Specifically, the gasket 34 is positioned such that the lens and 

the edge portion of the lower housing are trapped beneath the gasket As illustrated in 

Figure 10, the upper housing 2 includes a raceway 100 for receiving the 'Wires 

10 associated with the light socket mounted therein. The outer edge of the raceway 

provides a rib 102 which extends into the center of the gasket 34 thus forming an 

effective seal between the upper housing and lower housing to keep the interior space 

deaner, improving component life. The gasket 34 is preferably an adhesive backed feh 

gasket allovling the gasket to be attached directly to the lens. 

15 The upper housing 2 also provides a mounting surface for a power plug 3 6. In 

the embodiment shown in Figure 2, the power plug 36 fa a male plug which is held in 

position within the upper housing by means of au-shaped clamp 38 . ..AJtematively, the 

power plug is matingly coupled to the series of tabs 49 provided 0111 the lock~plate 46 

illustrated in Figure 6 via a spring clip as earlier described. Thus, the clamp 38 can be 

20 omitted reducing the number of parts and enhancing the maintainability of the 

lumirurire. The power plug 36 provides a connection means from the line voltage to 

the luminaire ballast circuitry. The terminals 37 of the male power plug 36 are keyed, 

the purpose of which will be described later in greater detail. 

The upper housing 2 is further provided at its plug connection end with a 

25 groove for receiving an o-ring type seal 42. The groove is designed to include 

interference flanges 44 so that the seal 42 can be fixedly press-fit into the housing 

without the use of a bonding agent. The o-ring seal 42 provides for a water-tight seal 
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between the luminaire and the mast mount docking station 6. In the preferred 

embodiment, the seal 42 is a specially designed seal~ illustrated in Figures 13 and 14. 

As shown in Figure 13, the seal 42 in the shape of an 0, includes a series of 

projections or cylinders 104 on the inner and outer edges for engagement with the 

5 interference flanges 44 of the groove in the upper housing receiving end. Figure 14 is 

a cross-sectional view of the seal illustrated in Figure 13 taken along lines 14-14. The 

seal 42 includes a substantially flat rear surface 106 for engaging the bottom surface of 

the receiving groove. The opposing edge of the sew 108 is substantially 

frustocon.ically shaped. This seal 42 provides an environmental seal between the upper 

10 housing 2 and the mast mount docking assembly 6 upon interconnection therebetween. 

Furthennore, the seal 42 absorbs shock by causing a varying natural frequency to 

prevent harmonics which may be transmitted to a lum.inaire from the pole thus 

prolonging component life. 

As previously discussed, the lower housing 4 is maintained in a closed position 

15 with respect to the upper·housing by means ofa latch 32. As sho\\rn in Figure 2, the 

latch comprises a latching device 39 at one end and lances 41 at the opposite end. The 

lances of the latch allow the latch to be lockingly engaged into a corresponding 

integrally molded receptacle {not shown) in the upper housing, thereby eliminating the 

need for additional hardware to mount the latch. 

20 Alternatively, the latch 32 may be an extern.al toggle-type latch. similar to 

latches commonly used on a lunch box. Such a latch is illustrated in Figures 9A and 

9B. The latch connection boss of the upper housing is illustrated in Figure 8. 

Accordingly, no tools would be required to open the housing assembly to access the 

lamp or ballast circuitry. The toggle-type latch provides for a positive locking means 

25 closing the upper and lower housing interface while being simple to manufacture and 

operate. Furthermore, the toggle-type latch allows the latch to be opened yet still hold 

the door from swinging completely open until the latch is disengaged from the door 

edge. 
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Figure 2 also illustrates that the lamp socket 14 is connected to the upper 

housing 2 via a socket bracket 48. The socket bracket 48 preferably includes three 

sets of mounting holes 47 thereby making the relationship of the light bulb with the 

reflector adjustable for different roadway types, i.e., narrow road or wide road. A 

5 preferred form of the socket bracket 48 is illustrated in Figure 1 SA. The bracket 48 

includes a first slotted portion 110 for receiving a first bolt and a second three-position 

slotted portion 112 for adjustably securing the bracket to the upper housing. The 

bracket 48 is designed to hold the socket tilted 'With i'espect to a horizontal plane of the 

luminaire. The electrical wiring from the socket 14 to the ballast circuitry is trapped 

10 between the upper housing flange 3 S and the gasket 34 thereby protecting the wiring 

within the luminaire. Alternatively, when the gasket 34 is positioned on the lower 

housing as previously described, the upper housing flange 35 preferably includes 

interference ribs or a raceway 100 therein such that the socket wiring is wedged within 

the raceway between the ribs thereby holding them securely in place. 

15 The lamp socket 14 is preferably positioned between approximately a 15-25 

degree angle with respect to a horizontal plane taken through the center-line of the 

upper housing 2. The adjustably position bracket 48 and angled socket in combination 

with the geometric design S 1 of the lumins.ire reflective surface 16 produces enhanced 

photometric performance. More spe<:ifically, the luminaire has true horizontal cutoff 

20 performance in photometrics. The geometric design of the reflector 51, as illustrated 

in Figures 10, 11 and 12, is designed to have more uniform light distributicm over a 

wider area. The geometric design includes a series of substantially triangular-shaped 

sections or corrugated reflector top section 114 to elbninate hot spots directly under 

the fixture on the roadway while utilizing all energy. Furthermore, the geometric 

25 design of the reflector is generally formed from a series of irregular tangent.i.ally mating 

curved bands 120 on the sides of the reflector having varying angles with respect to the 

horizonta1 and vertical planes of the lumim!.ire to provide optimum light distribution to 

tbe target area. The reflector design of the present imrention also prevenas uplighting 

or light above the horizontal. plane of the reflector openi.ng. Accordingly, light 

30 pollution is decreased Md driver safety increased especially under wet conditions. 
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Additionally, unlike many known lumirurires which include globe-style lenses having 

refractors, the lens 35 of the present invention is flat, providing a sleek appearance to 

the luminaire, as well as reducing the surface area exposed to the \vtnd and reducing 

light pollution. However, due to the design of the present invention. a globe lens may 

5 also be used with the same advantageous results. 

The lower housing or door 4 as shov.rn in Figure 2 includes molded recesses 

57, 58 therein for receiving components of the ballast circuitry, namely a ballast 52 and 

a capacitor 54. The ballast 52 is fixedly attached io the lower housing by means of 

bolts which are received in bosses 56 extending upwardly from a base of the lower 

10 housing 4. The molded recess 57 allows air to flow around the ballast 52 for cooling 

allowing the ballast to operate at a lower tempera:rure to improve effkiency. The 

recess or cavity S8 for receiving the capacitor is dimensioned so that the capacitor 54 

is press-fit into the cavity thereby eliminating the need for any hardware to hold the 

capacitor in place. The capacitor cavity 58 may include molded ribs 62 which deflect 

15 to permit insertion and withdrawal of the capacitor, yet provide a fit snug enough to 

hold the capacitor m place. Alternatively, the capacitor may be held within the cavity 

using a clip. The ballast 52 and capacitor 54 are closely fitted in the lower housing 

allowing the overall size of the Juminaire to be smaller than known lmninaires and, 

accordingly, the lower housing 4 preferably includ~s a heat shield (not shown) between 

20 the ballast and the capacitor. The heat shield allow§ for reduced internal distances 

between the components thereby reducing the size and cost of the fixture. 

In some instances, it will be necessary to utilize large ballasts to accommodate 

the voltage requirements of the luminaire. Such lm-ge ballasts may weigh more than 

ten ~ounds and place significant stress on the loweli' housing to which they are 

25 mounted. To resist against flexing of the door in the area of a heavy ballast, the 

present invention may include an intermediate locking means to work in conjunction 

with the toggle latch to maintain the lower housing in closed relationship with the 

upper housing. The intermediate latch 900 is preferably positioned between the lens 

3 5 and the recess for the ballast 57 as shown in Figw-e 9C. Figure 9C is a cross-
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.sectional view taken through the intermediate latch 900 'With the lower 4 and upper 2 

housing in the closed position. The intermediate latch 900 includes a lower end having 

a first portion biased against the lower housing and a second portion 920 a'tencling 

do\>\'nwa.rdly from the lower housing. The upper end of the intermediate latch e>.'tends 

5 th.rough a slot formed in the lower housing and has a bent end section 930, which, 

when the lower housing 4 is closed onto the upper housing 2, rides along the outside 

of the gasket receiving flange 940 thereby positively Jocking the upper 2 and lower 4 

housings. To disengage the intermediate latch 900, the second end portion of the 

lower end of the latch is manipulated to unlatch the bent end section 930 from the 

l O fl2111ge 940. Once unlatched, the door may be opened to perform maintenance and 

repair. 

Referring to Figures IA and IB, the Juminaire of the present invention is shown 

in a side plan view. Figure IA illustrates a Iumimlire having the door 4 in the closed 

position 'With respect to the upper housing 2 and utilizing a flat lens. The door 4 is 

15 maintained in a. closed, locked position by the toggle latch 32. Also illustrated in 

Figure lA are the molded receptacles 57, 58 for receiving the ballast and capacitor, 

respectively. The receptacles extend below a bottom plane of the lower housing 4. 

The alignment flange 162 is also illustrated in Figure IA. Figure lB is identical to 

Figure 1 A, except the Juminaire is shown using a globe-style lens 3 5 '. Figure 24 is a 

20 side perspective view of the luminaire illustrated in Figures lA and 1B with like 

component parts numbered the same. 

The lower housing 4 further includes a starter receptacle 61 integrated therein. 

Preferably, the starter receptacle is molded directly into the lower housing 4 and the 

contacts for the receptacles are slidingly fitted therein. The starter 63 is part of the 

25 ballast circuitry of the luminaire. A common failure mode among luminaires using the 

circuitry of the present invention is starter failure. In kno'\Jm luminaires, the starter is 

generally bolted to the inside of the luminaire requiring the lumi"1a.ire to be 

disassembled to replace the starter. In order to make maintenance of the lum.ir..aire of 

the present invention simple and fast, the starter 63 plugs into the starter receptacle 61 
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from outside the luminaire housing. The starter 63 includes male terminals 65, 

preferably three 114" faston terminals, which are received in the mating female starter 

receptacle 61. In order to further protect the starter 63 from the elements, the starter 

63 is positioned within a molded starter case 67. The starter case 67 and receptacle 61 

5 preferably also include a snap-lock feature to ensure good mating contact between the 

male terminals on the starter 63 and female receptacle. A:s illustrated in Figure l SB, 

the snap-lock feature is achieved by molding snap-lock receptacles or slotted openings 

into the lower housing during manu.facture and molding on the starter case 67 

corresponding mating snap-iock connectors 69 or cantilevered fingers having 

10 project.ions 71 at the distal ends thereof for engaging the slotted openings in the starter 

receptacle. In the preferred embodiment of figure 2, the starter 63, which includes a 

printed circuit board potted in epoxy to reduce damage from water, dirt, vibration and 

heat molded within the starter case 67, extends dovmward from the bottom of the 

lower housing 4 when the lower housing is in a closed position with respect to the 

l Si upper housing 2. Accordingly, the starter 63 is protected by the iumina.ire from direct 

contact with the elements, yet is easily and readily accessible for maintenance purposes 

(inspection and/or replacement). Additionally, no tools a.re necessary when changing 

the starter due to the snap-lock feature which eliminates any hardware for mounting 

the starter to the luminaire. Advantageously, the starter may be made to include a 

20 printed circuit boa.rd positioned v.iithin the starter case which is surrounded by a 

potting material to reduce the occurrence of temperature, moisture and vibration 

fa.ilw-e. 

The ballast circuitry in the iower housing 4 is electrically connected to the 

upper housing 2, i.e. the lamp socket, via a multiple pin connector (not shown). Most 

2.S known lurninaires have the ballast circuitry mounted in the upper housing whereas the 

present invention mounts all the components of the ballast circuit m the lower housing. 

This design allows for easy maintenance when the [ower housing or door 4 is swung 

open. Furthermore, the entire lower housing assembly including the ballast circuit may 

b~ replaced simply by unplugging the multiple pin connector and lifting the lower 

30 housing off the upper housing hooks 26. Altemafrvely, the type ofluminaire can be 
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changed by replacing the lower housing with one having a different ballast circuit. 

Accordingly, the maintenance procedure for the luminaire of the present invention is 

grf'..atly simplified. To repair a failed luminaire, the maintenance worker would check 

the lamp, the photoelectric control cell and the starter. If none of these appear to be 

S the problem., the ballast or capacitor may be replaced or the entire lower housing 4 can 

be replaced. Alternatively, the entire luminai.re can be replaced by twisting the 

!umin.alre 10 off the mast mount docking station 6 and twisting on a new one. The 

twist-lock feature of the present invention will be described in greater detail below. 

Referring to Figures l SC and 1 SD, the mating hinge l SO of the lower housing 

10 4 is shown in detail. This hinge design is an alternative design to that shown in Figure 

2. More specifically, the hinge 150 includes a cammiilg rib 152 and hinge engagement 

ribs 154. The hinge includes a central rod 156 which is seated within the upper 

housing hook 26 when assembled. To improve operability of the lower housing hinge 

150 when opening the luminaire on a table top, the camming rib 152 zi.Uows the lower 

1 S housing or door to be opened without binding even though being inverted. The slotted 

portion 158 next to the cam.ming n'b 152 is seated with.in a lower ledge of the upper 

housing. The upper housing ledge. upon opening of the door 4 rides along the 

rmmdoo crunming rib l 52 to prevent binding. The hinge engagement ribs 154 e:%"tend 

to engage the rounded surface of the upper housing hook 26 preveilting the door from 

20 being removed until the door is opened more than approximately t 3 5 ° from the closed 

position. Once the hooks 26 clear the hinge engagement ribs 154, the door 4 is free to 

be !i:fted away from the upper housing for repair or replacement. The hinge 

engagement ribs 154 provide a mechamcal means for maintaining engagement of the 

upper ~.m:i lower housing until such disengagement is desired. 

25 As a further safety feature to maintain engagement of the hook 26 and hlnge 

150 of the present invention, a hinge clip 155 may be snapped over th~ hook 26 as 

shown in Figure lSE. The hinge clip 155 includes a rounded section 157 substantially 

conformirig to the shape of the hook and an upper portion 159 forming a substantially 

U-shaped portion having one leg of the U eictending across a top portion of the hook 
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26 holding the hinge rod positioned in the hook preventing disengagement 

therebetween. Upon opening of the lower housing, the h.inge clip 15 5 prevents the 

lower door 4 from being disengaged from the upper housing 2. To remove the lower 

housing 4 from the lmninaire, the hinge clip 155 must first be removed. 

Figure 3 illustrates an exploded view of the mast mount docking station 6 

formed in accordance with the present invention. The mast mount docking station 6 

includes an upper mast assembly 64 and a lower mast assembly 66. The mast mount 

docking station 6 is preferably formed of precision die cast aluminum. The upper mast 

assembly 64 is secured to the pole mast by a fitter damp 68 which is attached to the 

10 upper mast assembly by a pair of bolts {not shown). Preferably, the fitter clamp 68 

includes a gripper portion 79 having a roughened surface for better gripping a pole or 

mast and to prevent over-rotation of the luminaire to the mast mount docking station 

upon installation. The mast mount docking station 6 is capable of receiving 1 114" 

through 2 11 pipe without rearrangement of the damp 68 or bolts. The upper mast 

15 assembly 64 also mctudes a series of inclined steps 70 for receiving the end of the pole 

mast. The inclined steps 70 are provided to allow angles of tilt for leveling the 

luminaire IO with respect to a horizontal plane to produce maximum Jight to the 

surface below. In the preferred embodiment. the indined steps 70 perm.it the greatest 

leveling adjustment presently available, i.e., +/-6° with respect to the horizontal plane. 

20 Furthennore, the upper and lower mast assemblies 64, 66, :respectively, are 

provided at one end with a thin wall section 72 which may be removed, similar to a 

"knock-out" in a junction box, thereby allowing the mast mount docking station 6 to 

receive mast arms of different dimensions and to provide a relat.i'vely close fit therewith 

to pr~vent animals from entering the mast mowit docking station. The upper and 

25 lower nmm assemblies are provided at the opposite end with a keyed connector 73, 75, 

res~ively, for mating connection with the keyed op~ngs 43 of the twist~lock plate 

46 sho,nn in Figures l and 2. The keyed connector 73, 75 includes a chamfered 

undersurfa.ce 81 to provide a camming action at the joint betwet'ln the lum.inaire I 0 and 
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mast mount docking station 6 compressing the seal 42 to produce a tight fit 

therebetween. 

Figure 3 also illustrates a power plug connector 74 for receiving the electrical 

power conductors to operate the luminaire. The power plug connector 74 is a. female 

5 connector and includes three snap-in receptacle terminals 77 which receive the power 

conductors and are secured thereto by a screw on the side of the terminal Figure 4 is 

an end view of the female power plug connector 74. The plug serves as :a receptacle 

for the male plug connector 36 of the luminaire (Figs. l and 2). The outer 

circumferential edge of the female power plug is provided vlith a series of crenuiations 

10 76, ea.ch identified with a different voltage rating. The plug is designed so that the 

intended voltage rating of the power supply is oriented in, for example, a vertical 

position (along center line 75) to Li.ereby identify the proper voltage for the particular 

luminaire to be coupled thereto. The female receptacle 74 indudes three :receiving 

slots 78 which are generally circular or arcuate in shape and have a radially extending 

15 portion of the slot for receiving the terminals of the corresponding male plug 

positioned in the lum.irutlre. The male plug 36, shown in Figure 5, includes a 

corresponding set of crenuiations 82 and voltages associated therewith. Thus, it will 

be reM!ily apparent that the luminaire is designed for a specific voltage supply and wiH 

be connectable only to a corresponding voltage female plug connector. Accordingly, if 

20 the female receptacle is coupled to a 480V power suppiy, a luminaire designed for a 

different voltage rating will not be able to be connect~d to the receptacle. Trus safety 

feature permits the luminaire to be a universal fixture which may be designed to 

operate at different voltages, yet prevents a mismatch of a power supply and luminaire 

from being connected together. 

25 The twist~lock feature of the present invention is provided by the interface 

between the mast mount docking station 6 and the luminrure 10, such that the male and 

fem.ale plugs 37, 74, respectively, are electrically connected upon the mechanical 

connection of the luminaire 10 to the mast mount docking station 6. Preferably, the 

t\.vist-lock is accomplished by a rotational movement of the luminaire with respect to 
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the mast mount docking station ranging from about 15" to about 30"'. The twist-lock 

feature provides both electrical connection bet'\Veen the male and fem.ale plugs as well 

as mechanical connection of the luminaire 10 to the mast mount docking station 6. 

Furthermore, the twist~lock feature provides for fool·proofvoltage matching between 

S the power source and ti"le lumirulire attached thereto. Specifically, the key/keyways of 

the mast mount docking station 6 and locking plate 46 of the lurnirutlre, respectively, in 

conjunction with the keyed plug and receptacle m-e designed so that oruy 

cm•esponding voltage male and female plugs may be electrically connected. 

Additionally, mechanical stops are provided at the key/keyway interface for providing 

10 a stop against over mechanical rotation. 

In an alternative embodiment illustrated in Figures 16 and 17, the upper and 

lower mast assemblies 64, 66 respectively, are designed to provide a telescoping 

feature for mounting a lmninaire 10 onto the mast mount docking station 6. More 

specifically, the lower ma.st assembly 66 includes &it its keyed end a contoured arcuate 

15 portion 160. The upper mast assembly 64 has a substantially arcuate center surface 

170, which upon connection to the lower mast assembly 66 forms a substantially 

circular-shaped end portion 160, 170 which is received in an intercoanection end of the 

luminaire. As illustrated in Figures 8 and 10, the infterconnection end of the Jum.inaire 

includes an outwardly extending flange 162. Acr ... cm:lingly, upon coupling oft.he 

20 lumin.aire 10 to the mast mount docking station 6, the circular end portion 160, 170 of 

the mast mount decking station telescopes into the flange 162 ofthe lumi.naire as a. 

guide to aid in the installation of the lum.inaire. This telescoping feature also serves to 

protect the seal 42 from ultraviolet ray exposure and rain, prolonging seal life. 

A$ illustrated in Figures l 0 and 16, a locking means is provided for Iockingly 

25 coupling the !uminaire 10 to the mast mount docking station 6 upon completion of 

twist~lock.ing the components together. More specifically, as illustrated in Figure 16, 

the mast mount docking station lower mast assernbly 66 includes a substantially 

triangular opening 164 in which is :mounted a torsion spring 166 having a first end 163 

projecting upwardly at a point closest to the keyed end of the lower w:m assembly 66 
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and a second end I 65 extending through a hole distally located with respect to the 

triangular opening 164. 

The torsion spring includes a spiral looped portion between the first and second 

ends to bias the first end toward the keyed end of the lower mast assembly. A!1. shown 
5 in Figure 10, the luminaire flange 170 includes at a lower surface a cutout I 72 having a 

cam pattern to create a locking means with the torsiolll spring 166 of the tower mast 

assembly. The flange 170 includes indicia 174 indicating the proper orientation of the 

torsion spring 166 therein for installation and removal of the luminaire. 

Specifically, upon installation of the luminaire 10 onto the mast mount docking 

10 station 6, the torsion spring 166 is first aligned with the cutout 172 and deflected 

rearwardly from its rest position by the first cam section 175 of the cutout 172. Upon 

rotation of the luminaire with respect to the ma.st mount docking station, the spring 

tlfavels along the first cam section 175 until it springs forward read:ring its locked 

position within the second cam section 176. In this position, the Iuminai.re is fully 

15 locked in place with respect to the mast mount docking station. Tc remove the 

luminaire, the torsion spring 166 is moved to rest on the third cam section 177 of the 

cutout 170. With the spring 166 resting on the third cam section I 77, the luminaire 

may be twisted off the docking station. The triangular opening 164 allows the spring 

166 to guidingly move to rest on the third cam section 177 thereby unlocking the 

20 locking means and facilitating removal of the lumi.naire 10 from the docking station 6. 

25 

Smee the torsion spring 166 is biased to its resting position, the spring automatically 

resets to prevent the next fixture from being installed without locking_ The torsion 

spring also acts as an alignment guide for initial positioning of the iuminaire l 0 onto 

the docking station 6 for installation. 

To further facilitate mounting of the luminaire 10 onto the mast mount docking 

station 6, the male plug 36 and fenmle receptacle 74 ru-~ designed to include ma.tingly 

telescoping portions to aid in alignment for installation. More specifically, as 

illuminated in Figure 18, the female receptacle 74 includes a first substantially 
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cylindrical projection l SO located centrally on the •eceptacle and being surrounded by 

the female electrical receptacles. The second step portion 182 is also substantially 

cylindrically shaped and a third step portion 184 is fitted whhin a mounting groove 173 

formed in part in both the upper and lower mast assemblies 64. 66 respectively. 

5 Accordingly, when the upper and lower mast assemblies 64, 66 are coupled together, 

the female receptacle 74 is rewningly mounted in the mounting groove 173. As 

shown in Figures 17 and 18, the upper mast assembly 64 includes a projection 174 

which matingly engages a slot 185 formed in the third step portion of the female 

receptacle to maintain the proper orientation of the receptacle in the mast mount 

l O docking station. As previously noted, the female receptacle may be rotated to indicate 

the voltage of the power supply connected thereto. The mating projection 174 and 

slot 185 on the receptacle ensure against Wlwa.nted rotation after the supply voltage is 

.set. 

Figure 19 is a cross-sectional view of the male plug 36 which is mounted to the 

15 locking plate of the luminaire. The male plug 36 is formed with three stepped recesses 

which ma.tingly receive the stepped projections of the female receptacle 7 4. More 

specifically, the male plug 36 includes a central axial bore 190, a first stepped recess 

192 and a second stepped recess 194. Upon mating of the luminaire 10 to the docking 

station 6, the projection 180 of the female receptacle is :received in the central axial 

20 bore 190 of the male plug. The second step portion 182 of the female receptacle is 

received by the first stepped recess 192. The third stepped recess I 94 provides a 

receiving space behind the locking plate to receive the keyed projections formed on the 

nmst moi..mt docking station 6. Accordingly, upon insertion of the luminaire 10 onto 

the mast mount docking station, the plug assembly provides a three-step telescoping 

25 alignment means to properly orient the luminaire for installation on the docking station. 

Furthermore, as earlier discussed, the locking means oomprising the torsion spring 166 

and flange cutout 172 provide further alignment means of the tum.in.a.ire for mounting 

onto the docking station. 



W097/Jl125 PCT/US97/03892 

28 

Figure l 9A illustrates a modified plug/receptacle combination similar to that 

shown in Figures 18 and 19. In Figure 19A, the male plug 36 is illustrated in cross­

section and includes a male ground pin 196 having a termination end coupled to a 

system ground. The female plug receptacle 74 is shown in partial cross-section and 

5 ii."lcludes a mating female ground pin receptacle 198. The female ground pin receptacle 

198 has a termination end coupled to the housing of the luminaire to create an 

effectively grounded device upon intercorui.ection ofthe male plug 36 with the female 

plug receptade 74. 

Referring now to Figure 20, a further alternative embodiment of the present 

10 invention is illustrated. The fixture would again include a luminaire and a mast mount 

docking station 6' compmed of upper and lower portions 64', 66'. However, the 

mechanical and electrical connection between the docking station 6' and the luminaire 

10' are modified from earlier embodiments. More specifically, the electrical 

connection is made by mating a male connector 200 having contact blades 21 O which 

15 may be located at the ooxmection end of the luminairn 10' "With a docking station 6' 

female connector 220 for receiving the male connector 200. The male and female 

connectors 200, 210 may be adjusted to accommodate different supply !Lid luminaire 

voltages by placing the connectors in appropriate mounting holes 222. Accordingly, 

electrical connection may be ma.de only if the male and female connectors 200, 210 are 

20 in alignment so that mismatching of voltages may be avoided. 

To mechanically couple the luminaire 10' to the docking station 6', the 

lmninaire may include a tab-shaped projection 212 on its undersurface and a latching 

finger 214 extending from a top portion of the lum.inaire 10'. The docking station 6' 

may preferably include an elongate recess 224 in the upper portion 64' for receiving 

25 the latching finger 214 of the luminaire and a latch 226 for latching engagement with 

the tab-shaped projection 212. Accordingly, upon mechanical coupling of the 

!urru:m!.ire 10' to the docking station 6' by the latch means described above, the male 

and female electrical cormectors 210, 200 become electrically connected. Either the 

docking station or luminaire may include a gasket 216 therearound to sealing mate the 
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two components upon mechanical coupling together. Furthermore, as earlier 

discussed with respect to other embodiments, it is possible to include telescoping 

component portions to enhance alignment and provide greater mechanical strength to 

the coupling of the luminaire to the docking station. 

As previously noted, the luminaire of the present invention provides improved 

photometrics over known luminaires. Several factors contribute to this improvement, 

th~ most significant of which is the luminaire reflector. The reflector 16 formed in 

a.ccordance with the present invention is best illustrated in Figures 8, 10, 11 and 21. 

Referring to Figures 10 and 21, the reflector 16 is illustrated in a top plan view. 

l O The reflector geometry 51 is comprised of a plurality or horizontally arranged bands 

120 specifically designed to control both the horizontal and vertical flux emanating 

from the reflector. Specifically, the shape or contour of these bands are curved to 

control the flux horizontally and vertical flux control is achieved by varying the vertical 

angle of the bands as they curve horizontally. The bands 120 are arranged vertically 

15 coupled together with the edges of successive bands being tangent. In the preferred 

embodiment., each band is approximately oneMhalf inch in height. Each band is curved 

so that they are irregular with respect to the horizontal and vertical axes as they 

progress around the reflector. Since each band is cui'Ved, no flat surfaces exist, and 

undesirable flux concentrations known as "hot spots" are avoided. 

20 Referring to Figure 21, the reflector 16 can be divided into six main surfaces 

which control the distribution of light therefrom. The six sections a.re defined as 

follows: house side reflector section 230 which reflects the light towards the house 

side of the street; street side reflector section 232 which reflects light across from the 

mounting pole and up and down the road; right side reflector section 234 which 

25 reflects light up the road to the left of the fixture; left side reflector section which 

reflects light down the road to the right of the fixture; top right side reflector section 

238 which reflects light up the road to the left of the fixture; and top left side reflector 

section 240 which reflects light up the road to the left of the fixture. The house side 
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and street side reflector sections 230, 232 generally emit minimal light with the street 

side reflector section emitting more th.an the house side section. The right side section 

234 and left side section 236 emit the main portion of!ighting, providing the high 

candle-power required for fixtures mounted high aoove a roadV1ray. 

The reflector 16 having the geometry illustrated in Figures l 0 and 21 is most 

effectively formed by a vacuum metalization proces~ over the molded composite 

housing as earlier discussed. This process is more ~ccurately repeatable than 

hydroformed aluminum disks commonly used in roadway !uminaires. Specifically, the 

molded composite housing forms the bands and a high purity metal having 85-90% 

1 O reflectivity is applied directly to the molded fonn to create the reflector. Hydroformed 

reflectors are known not to be accurate and therefore use refractors to mask those 

inaccuracies. The present invention overcomes these disadvantages. Additionally, 

since the composite housing is an insulator, there is no need for grounding the fixture. 

Another advantage of a hlghly accurate reflector is that a smooth flat lens may 

1.5 be utilized as opposed to a lens requiring a prismatic refractor. A smooth refractor or 

!ens is more efficient since the control is closer to the energy source. Accordh1gly, 

there is no uplighting or Jight above the horizontal pia..ne of the reflector opening due 

to a prismatic refractor. The highly accurate reflector of the present invention may be 

uired in conjunction with either a smooth flat or sag Jem; having no re:fractor. 

20 Also shown in Figure 21 is a preferred distribution of the aiming bands forming 

the reflector. Each aiming band is angularly displaced along its contoured length with 

respect to the horizontal and vertical axes. More specifically, each aiming band may be 

defined by a series of parabolic aiming sectors which direct light to a s~dfic location 

on the ground as iJlustrated in Figure 21. Referring to Figure 23, the light distribution 

25 p!lttem for the right side reflector section aiming bMd closest to the reflector opening 

is illustrated. The light pattern from the aiming band is shown in graphical fom1 such 

that the y-axis is at 0° with respect to a horizontal ms of the luminaire md is 

perpendicular to the curb line. The x-axis is illustrmted as being along the curb line, 
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90" with respect to the horizontal axis. The grid i11 Figure 23 is made up of mounting 

heights, i.e., one wili is equal to the mounting heigh~ ofihe Iuminaire above the 

ground. The light pattern illustrated in Figure 23 oorresponds to the Iight reflected by 

each aiming band sector of the aiming band closest fto the reflector opening as shown 

5 in Figure 21. In vie;.v of the desired light pattern, each aiming sector varies in arc 

length around the reflector. As. m example, to achieve l!. pattern of the light being 

reflected by the lowest aiming band in the reflector ~o 90" with respect to the 

horizontal a.xis, the aiming band sector must be at ~ 1 l 0 angle with respect to the 

vertical axis. i.e., the ex.it angle of the reflected light Each aiming band sector varies in 

l 0 both the horizontal and vertical axes angles to achh~ve the desired light distribution. 

Referring now to Figure 22, which is a cross-sectional view of the right side 

reflector section through a center of each of the aiming sectors illustrated in Figure 21, 

the angular variations of the aiming band with respect to the horizontal and vertical 

planes of the reflector over its length are shown. A<J. shown in Figure 22, the angular 

15 displacement of e.ach aiming band sector with respe~ &o a horizontru plane varies to 

achieve the desired light pattem For example, the aiming band sector which directs 

light to a 95 ° from the horizontal axis (5" behind the curb line with respect to a 

lum.inaire mounted at the curb line) has an angular horizontal displacement of 93" 31' 

32" and the exit angle of the light is 71.067°. Thus, in order to achieve the desired 

20 light distribution pattern, each aiming band sector is specifically designed to be at a 

cer..ain angle, both horizontally and vertically, with irespect to thg light source. It will 

be appreciated by those skilled in the art that the cross-sectional view comprises a 

series of flats associ21.ted with each aiming band joined together to form the reflector 

surf~. even though the cross-section appears to be a curved surface. 

25 Using flat aiming bands eliminates the probability of concentrated flux whlch 

may occur in known reflectors due to manufacturing tolerances or misalignment of the 

I.amp within the refleictor. Thus, the aiming bands ofthe present invention produce a 

morn uniform light distribution even ifmisaligmnem occurs. Furthennore, by molding 

the reflector geometry directly onto the inner surface of the upper housing and coating 
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with a reflective paint or the like, reflector geometries including undercuts, such as 

those in the top right and top left reflector sections, are possible. Additionally, 

molding the reflector geometry directly in the upper housing makes it possible to 

generate the specific aiming angles to achieve a desired light pattern. As will be 

5 appreciated by those skilled in the art, the angular displacement of the aiming bands 

fomiing the reflector may be optimally designed to achieve a desired light distribution 

taking into account the size of the reflector with respect to the light source, the type of 

light source, the location of the light source within the reflector, the height of the 

:fixture above the surface to be lighted and the type of light distribution pattern to be 

10 achieved. 

The reflector design of the present invention also provides a thermal advantage 

to the light fixture. More specifically, since the reflector is formed by metallizing 

directly onto the interior surface of the molded composite housing. the housing acts as 

a heat sink to dissipate heat generated by the lamp. Accordingly, wind and outside air 

1.5 cool tli.e housing to dissipate heat generated by the tamp. In conventional designs 

using hydrofonned refl.ectors, there is generally an air space between the reflector and 

the lumiru1ire housing. This air space acts as an insulator, similar to a double pane 

window, preventing heat from being dissipated and effectively trapping the heat ·within 

the lummaire housing. 

20 Another design feature of the present invention which permits improved 

photometrics is related to the light source being mounted at a front end of t..'1.e 

lum.inaire opposite to the connection end to the pole. More specificaUy, the lamp, 

which m most instances is a high pressure gaseous discharge la.mp producing the 

greatest amount of light at an angle perpendicular to the arc tube, is mounted in the 

25 reflector with its base (threaded screw portion) pointed to the street and tilted at angle 

of approximately 25 ° above a horizontal plane. Tilting the la.mp takes advantage of 

the natural lumen distribution of a linear light source, such as a high pressure gaseous 

discharge hu11p. Specifically, tilting the lamp a.tlows more light to be directly aimed at 

the roadway from the lamp without having to redirect such light. Furthermore, since 
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the socket blocks a portion of the light, by placing the soc:ket within the house side 

reflector section. tbe light being blocked is that directed to the house side of the street 

which is the least important portion of reflected light coming from the luminaire. The 

design of the present invention places the light socket higher within the reflector cavity 

5 so that the tilted lamp makes it possible to get more light beneath the socket for 

:redirecting to the roadway, virtually eliminating dark spots. Naturally, the tilt or angle 

of the lamp will be optimally chosen to allow the lamp to be as close to the opening of 

the reflector as possible based upon the specific shape of the lamp to be used. 

Lastly, the reflector design of the present invention provides improved roadway 

10 safety. The specific reflector design including a series of aiming bands curved in the 

horizontal plane reflects light to be distributed at a greater angle with respect to the 

horizontal plane from the fixture to produce less glare and light pollution. The 

reflector design directs light so accurately that the need for a prismatic refractor was 

eliminated. Furthermore, the light distribution achieved by the lumi11aire of the present 

l S invention is unifomtly even, with no concentrated flux or bot spots. Since the reflector 

design of the present invention forms a wider arch on the roadway surface than 

traditional fixtures, fewer fixtures are needed to light each road mile. To further 

optimize reflected light, the lower housing surrounding the Jens in beveled to be in 

alignment with the reflected light so that inteiference therewith is kept to a minimum. 

20 The beveled cross-section also provides maximum strength to the door assembly. 

Accordingly, the luminaire of the present invention is simple to install due to 

the two piece design, i.e., the mast mount docking station 6 and the luminaire fixture 

10, which are electrically and mechanically connected via a. twist-lock feature. Also, 

once the mast mount docking station is installed, repair and/or replacement of the 

25 Juminaire is simplified and can be done "hot" since the power is connected to the 

lum.inaire by means of the mating power plugs. Furthermore, general maintenance of 

the luminaire has ahio been simplified by eliminating all unnecessary hardware, e.g. 

pro\iiding a plug-in photoelectric control cell, a plug~in starter, and a lower housing 

door latch wh.ich requires no tools to open. Additionally, the design of the lower 
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housing which includes the ballast circuitry can easily be electricatly disconnected form 

the upper housing by unplugging a connector and being lifted off the hooks of the 

upper housing for simple replacement. In the alternative, the entire lum.inaire can be 

quickly and easily replaced simply by twisting off the; old luminaire and twisting on a 

5 new one. The lumirWre of the present invention also provides power plugs capable of 

being adapted to all presently available international voltages and a fool-proof keying 

system to allow only corresponding voltage luminaries to be coupled to the mast 

mount docking station. 

Various changes to the foregoing de.scribed and shown structures would now 

10 be evident to those skilled in the art. Accordingly, the particularly disclosed scope of 

the invention is set forth in the following claims. 
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l . A luminaire for mounting on a pole which comprises: 

a mast moum docking station including a clamp for attaching to tlre pole at one 

end of the docking station and a keyed coupling means at an opposite end of the 

docking station; and 

a luminaire including a connector plate having keyways therein such that the 

luminaire is removab1y coupled to the mast mount docking station by a nvist-Iock 
mating between the keys and keyways of the coupling means and connector plate. 

2. A luminaire as defined by Churn I, wherein the mast mount docking 

station further includes an electrical plug connecto;r at the coupling means end of the 

docking station and the luminaire includes a mating electrical plug connector for 

electrically connecting the mast mount docking station to the luminaire. 

3. A luminaire as defined by Claim I, wherein the mast mount docking 

station includes a plurality of knock-outs for adapting to mast diameters of varying 

sh'.es. 

4. A luminaire as defined by Claim 2, wherein the mast mount docking 

station comprises an upper mast assembly and a lower mast assembly, the upper mast 
assembly including the clamp for attaching the docking station to the po!e, the upper 

mast assembly being removabiy secured to the lower mast assembly to thereby secure 
5 the electrical plug connector therein. 

5. A lumin!llre as defined by Claim l, wherein the mast mount docking 

station includes a series of inclined steps at the mast mounting end to allow angles of 

tilt for leveling the luminaire. 
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6. A luminaire as defined by Claim 1, wherein the luminaire is twist-lock 

coupled to the mast mount docking station by about a 15° to about a 30° rotational 

movement of the luminaire with respect to the docking station. 

7. A lum.inaire as defined by Claim 2, wherein the electrical connector of 

the docking station receives the power conductors e,,.'iending in the pole, the electrical 

connector being provided with a series of crenulations, such that each crenul:atic:m is 

identified with a different voltage rating to accommodate all intem~tio.nal voltages. 

8. A luminaire as defined in Claim 1, wherein the luminaire further 

includes a molded photoelectric control receptacle e%tending above a top portion of 

the luminaire and a molded capacitor compartment extending below a bottom portion 

of the luminaire to provide hand holds to perform th(i;: twist-lock mounting of the 

5 luminaire to the docking station. 

s 

9. A method of installing or removing a roadway lumina.ire, the lum.ina.ire 
including a mast mount docking station for attachment ~o a pole mast, the luminaire 

and docking station including mating twist0 lock comiectors, the method comprising the 

step of: 

twisting the luminaire with respect to the docking station to thereby 

mechanically couple and/or release the mating twist-tock connectors. 

l O. A method as defined by Claim 9, wherein the lum.inaire and mast mount 

docking station further include mating power plug com1ectors and wherein the step of 
twisting the !uminaire also electrically connects and/or disconnects the mating power 

plug connectors. 
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11. A roadway luminaire comprising: 

a housing having a central cavity enclosing an illumirurting la.mp and 

ballast circuitry, the housing further including a fi:rnt power plug~ a."'l.d 

a mating second power plug being electrically connected to a power 

5 supply for the Iumir.iaire, wherein the first and second power plugs include end faces 

having a plurality of voltages identified thereon, the voltage of the power supply 

corresponding to the voltage identified on the second power plug oriented in a specific 

position, the voltage rating of the first power plug being identified on the power plug 

oriented in a specific position so that connection of the first power plug to a 

10 corresponding supply voltage of the second power plug is easily recognized. 

12. A roadway luminaire as defined by Claim 11, further comprising a mast 

mount assembly having a first end coupled to a mast and a second end housing the 

second power plug, the mast mount assembly and housing including mating keys and 

keyways for mechanically coupling the housing to the mast mount assembly and 

S wherein the mating keys and keys ensure that only ~orresponding voltage first and 

second power plugs c:a.n be electrically connected. 

l 3. A roadway luminai.re as defined by Claim 12, wherein electrical and 

mechanical connection of the first and second power plugs and the mast mount 

assembly and housing, respectively, is effected by rotational movement of the housing 

with respect to the ma.st mount assembly. 

14. A roadway luminaire as defined by Claim 11, wherein the first power 

plug receptacle is a male receptacle electrically connected to the ba11ast circuitry and 

the second power plug is a female receptacle electrically connected to power 

conductors providing a supply voltage to the roadw~y luminaire. 

15. A roadway luminaire as defined by Claim 12, wherein the mast mount 

assembly includes inclined steps therein to allow angles of tilt for leveling a Iuminaire 

attached thereto. 
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16. A roadway Iuminaire as defined by Claim 12, wherein the mast mount 

assembly includes a thin wall section at a mast receiving end thereof: the thin wall 

section being capable of being removed to accommodate masts ofvarymg dimensions 

and for providing a relatively close fit therewith. 

11. A method of manufacturing a housing for a luminaire, comprising the 

steps of 

molding a composite to form the housing including a dome section surrounding 

an area of a lamp; 

coating an inner surface of the dome section w:ith urethane; 

vacuum metalizing the inner surface of the dome section with aluminum; and 

coating the inner surface of the dome sectiol111 ·!i'Jith acrylic thereby forming a 

reflective surface. 

18. A roadway luminaire comprising: 

an upper housing having a reflective inner surface surrounding a lamp, 

and a ballast compartment; and 

a lower housing having a lens and a surface for mounting components 

5 of a ballast circuit, the ballast circuit including at least a starter module, the lower 

housing including a starter receptacle opening exte:rr.ially to an assembled upper and 

lower housing assembly, the starter module comprisnng a plug-in connector to 

electrically couple the starter to the starter receptacle without the use of tools. 

19. A roadway luminaire as defined by Chum 18, wherein the ballast circuit 

further includes at least one capacitor and wherein the lower housing includes a cavity 

for receiving the capacitor, the capacitor being press-fit into the cavity for insertion 

and/or removal without the use of tools. 
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20. A roadway luminaire as defined by Claim 18, wherein the upper 

housing farther includes a photoelectric control cell receptacle integrally molded to a 

top surface thereot: and the luminaire further including a plug-in photoelectric cell 

selectively inserted into the receptacle and replaceable without ilie use of tools. 

21. A luminaire for mounting on a pole, comprising: 

a mast mounting assembly including means for mounting the mast 

mounting assembly to the pole at one end of the assembly a..'ld a coupling means at an 

opposite end thereof; and 

5 a luminaire including a housing for mounting therein a lamp, the 

housing including a mounting means for mechanicaliy coupling the lumiruilre to the 

mast mounting assembly, wherein the mast mounting assembly coupling means and 

luminaire mounting mea.11s include cooperating telescoping alignment means for ease of 

assembly. 

22. A luminaire as defined by Claim 21, wherein the cooperating 

telescoping alignment means includes an alignment flange on the luminaire and said 

mast mounting assembly coupling means is dimensioned to be sliding1y fitted into the 

alignment flange. 

23. A luminaire as defined by Claim 21, wherein the mast mounting 

assembly includes a first power plug electrically coupled to a supply voltage and said 

lui.ninaire includes a second power plug electrically coupled to a lamp socket, and 

wherein the cooperating telescoping alignment me.ans comprises said first and second 

5 power plugs having cooperating telescoping portions for alignment of said mast 

mounting assembly and luminaire for assembly. 

24. A luminai.re for mounting on a pole, comprising: 

a mast mounting assembly including means for mounting the mast 

mounting assembly to the pole at one end of the assembly and a coupling means at an 

opposite end thereof; and 
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S a luminaire including a housing having a lamp socket mounted therein, 

the housing including a twist0 lock mounting means for mechanically coupling the 

luminaire to the mast mounting assembly, wherein the mast mounting assembly and 

luminaire include cooperating interlocking engagement means to positively latch the 

luminaire to the mast mounting assembly, said cooperating interlocking engagement 

l 0 means including a spring latch mounted on said mast mounting assembly and a 

cammed receiving slot on said lum.inaire whereby upon twist-locking the cooperative 

mounting means, said spring latch follows the cammed receiving slot into a recess 

thereby positively latching the luminaire and mast mounting assembly. 

25. A luminaire as defined by Claim 24, wherein the cammed receiving slot 

inch.ides a ledge portion whereby moving said spring latch onto said ledge portion 

disengages the cooperating interlocking engagement means. 

26. A luminaire as defined by Claim 25, wherein upon disassembling said 

luminaire from said mast mounting assembly, saJd spring latch automatica:!ly resets to a 

proper installation position. 

27. A luminaire for mounting on a pole, comprising: 

a ma.st mounting assembly including means for mounting the mast 

mounting assembly to the pole at one end of the assembly a.nd a. coupling means at an 

opposite end thereof; and 

a lwninaire including a housing having a la.mp socket mounted therein, 

the housing including a mounting means having cooperative engagement means for 

m~ha.'llically coupling the luminaire to the mast mounting assembly, wherein one of the 

coupling means of the mast mounting assembly and the mounting means of the 

lurnirurlre includes a flange having upstanding walls for receiving a seal, the seal having 

10 a cross-section such that a rear portion is substantially square and a front portion being 

mbstmltially ftusto-conically shaped, said seal further including at least one projection 

thereon for providing an interference fit relationship with said upstanding walls of said 

flange. 
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28. A roadway luminaire. comprising: 

an upper housing including a reflector and a lamp socket; and 

a lower housing including a lens, the lower housing including a recessed 

area therein for mounting a ballast, the recessed area providing air flow completely 

5 around a ballast for cooling so that the ballast operntes at a 1ower temperature 

prolonging a useful life of the ballast. 

s 

29. A method of manufacturing a roadway luminaire. comprising the steps 

of molding an upper housing from a composite material, said upper housing including a 

dome portion such that an inner surface of the dome portion is molded having a 

reflector geometry. 

applying a reflective substance directly to said hmer surface of said 

dome portion to create a reflector. 

30. The method as defined by Claim 29, wherein the step of applying a 

reflective substance includes using a vacuum metalization process. 

31. The method as defined by Claim 29, wherein the step of molding the 

upper housing includes the step of molding first and second upper housing sections, 

the first section including the dome portion, and follovving the applying step further 

includes the step of mechanically coupling the first and second upper houbing sections. 

32. A reflector for use in a luminaire, comprising: 

a plurality of aiming bands arranged within t.'1e reflector, each aiming 

band having varying angularly displaced portions along its surface in both a horizontal 

and vertical axis with respect to the reflector, wherein successive bands of the reflector 

5 a.re vertically stacked to form the reflector. 

33. A reflector as defined by Claim 32, wherein the reflector is formed 

directly on an inner surface of a dome portion of a luminaire. 
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34. A reflector as defined by Claim 33, wherein the reflector includes six 

reflective sections including a house side section, ~ street side section, a right and a left 

side section, and a top right and left side reflector section. 

35. A reflector as defined by Claim 33, wherein the reflector is formed 

using a vacuum metalization process. 

3 6. A method of mounting a lens in a JumJnaire comprising the steps of: 

providing a housing including an operung tberethrough and a rim 

around said opening providing an edge portion for supporting a lens; 

placing a lens on said edge portion of said housing; 

5 adhering a gasket to said housing and lens such that an edge portion of 

said lens and said housing are trapped beneath the gasket thereby holding said lens to 

said housing. 

37. A roadway lwninaire comprising: 

an upper housing including a reflector and a flange substantially 

surrounding said reflector, said flange further including an upstanding wall substantially 

circumscribing a central section of said flange, 

5 a lower housing i:ncluding a lens in alignment with said reflector of the 

upper housing, the lower housing including a gasket substantially surroW'lding the lens, 

wherein upon coupling the lower housing to the upper housing, the gasket is received 

in the upper housing flange and said upstanding wall engages said gasket thereby 

forming an effective seal therebetween. 

33. A luminaire comprising: 

a housing induding a reflector positioned with said housing; and 

a photoelectric control cell receptacle integrally molded in a top surface 

of said housing for selective mounting therein a plug-in photoelectric control cell 

5 without the use of tools. 
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39. A roadway Iuminaire, comprising: 

an upper housing having a reflector positioned therein; and 

a lower housing having a lens substantia11y aligned with said reflector of 

said upper housing, said upper housing including at least one hook thereon, said lower 

5 housing including a hinge having a pair of walls with a rod therebetween, said hinge 

rod being positioned within said upper housing hook so that said lower housing may be 

selectively opened or closed with respect to said upper housing, at least one of said 

walls including a cammed boss therein for engaging said hook to prevent said hinge 

from uncoupling from said hook until a predetermined angular distance of said lower 

l 0 housing \.Vith respect to said upper housing is reached. 
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