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The present invention relates generally to luminaires for outdoor lighting and
more particularly relates to a roadway luminaire which is easy to mount to a mast arm
5 and easy to maintain due to & mounting arm assembly, a twist-lock feature, a fool-

proof power plug and a plug-in replacement luminaire.

BACKGROUND OF THE INVENTION

Poles for supporting luminaires for the illumination of roadways, parking lots
and the like differ not only in that they have either a vertical end with 2 mast arm or an
10 inclined end, but alzo 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
15° to the horizontal. This variety of pole construction results in that luminaires are
commonly manufactured and warehoused in a corresponding variety of constructions.
Accordingly, it would be advantageous to have a universal mounting device for

15 mounting a luminaire to a pole or mast arm.

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 replace/install a luminaire is approximately three times the cost of

20 the luminaire itself, e.g. the cost of three men, two trucks and a trailer. There have
been efforts in the past to overcome some of the maintenance problems associated with
roadway illumination. For example, U.S. Patent No. 4,937,718 discloses a roadway
luminaire having the electrical components employed in the lamp ballasting circuitry
mourited to 2 door member by means of a universal mounting bracket having 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 luminaire having all the electrical components mounted on a
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mounted @@ &  the world. Accordingly, it is quite possible when replacing or repairing luminaires to
use replacement parts rated for a different voltage. Thus, it would be advantageous to
provide a luminaire which includes 2 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 lurminaires is the “hot wiring” of
15 the luminaire, thus making replacement difficult and dangerous. In most 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 luminaires. Thus it would be
advantageous to have a luminaire which can be safely and easily replaced even with

20 power being supplied to the luminaire.

In view of the present disadvantages of currently available roadway lighting
devices, it is desirable to redesign the luminaire to be easy to instail and maintain,
provide a fool-proof replacement system which permits only luminaires of same
voltage to replace a damaged luminaire and to make instaliation and maintenance more

25 cost effective.



2 renovabl e door casting to allow for servicing and mai nt enance.

U. S. Patent No. 4,791,539 discloses a | um naire having

gui ck-di sconnect conponents which are nount ed on an el ectri cal

pl ate detachably secured to a support plate of the |um naire. The
pl ate includes a quick disconnect for detaching the electrical plate from
the 5 support plate. However, naintenance of the lumnaire is still
costly and replggeyiaps of components of the bal |l agglpghpissLui try
is difficult and t1ne consum ng. Anot her di sadvant age of
known roadway | um naires includes the possjbility of replacing a

lumnaire with one of a different voltage Currently roadway |ighting may
be operated at voltages of 120 /7, 347 and 480 volts
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maintenance of roadway luminaires.

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

5 system for a luminaire to a mast arm.

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 juminaire which

can be mounted t0 & mast arm assembly utilizing a simple twist-lock feature.

10 It is still a further object of the present invention to provide a luminaire having
2 plug-in starter module located externally on the luminaire 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.

15 In accordance with the present invention, a luminaire for mounting on a pole,
and more specifically, 2 roadway luminaire includes 2 mast mount docking station
having a clamp for attaching to the pole at one end of the docking station and a keyed
coupling means provided at an opposite end of the docking station and the Juminaire
having a connecting plate provided with keyways such that the luminaire is removably

20 coupled to the mast mount docking station by a twist-lock mating between the keys
and keyways of the coupling means and connector plate. The mast mount docking
station further inchudes an electrical plug connector located at the coupling 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. Specifically,



provide a |lum naire which includes a neans for keying the lumnnaire so that

it can only be replaced by a lum naire which operates at the sane
vol t age. Yet anot her disadvantage of known roadway

lum naires is the "hot wiring"” of 15 the lum naire, thus making

repl acenent difficult and dangerous. In nost cases, rather t han

shutting off the power to the roadway lighting, the lighting is repaired
Wi th power wo s7331290€i ng supplied to the lumnaire. Accoti,gjgﬂgg%g#)nl y
0 y

| i censed el ectricians wi th proper ~ protective gear
performreplacenents of |um naires. Thus Jnt woul d be advant ageous
to have a lumnaire which can be safely ahd easily replaced even with 20

pover bei ng suppl ket tRilds éo%c{\@iﬂ{eeelecﬁrig% lplug connector in the W:%\éé ew of the

present di sadvantages of currently avali e-roadway _
devices, it is $Rsking siption andthe andting gpstriciplugwninectbrie te durbimire @savideothe nst al |

and mai ntain, Iv vol Qi |- o acement system which
permits only Iuﬁr‘rﬂmr)%i‘!’?teasgeg’;t s%%ar&% wﬂlﬁ)@%ﬁ%%gkempo repl ace a damaged
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effective. For ease of attachment of the mast mount docking 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 mast 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
i0 mast assembly includes the clamp for attaching the docking station to the pole. The
upper and lower mast asserblies are secured together by bolts such that the electrical
plug connector mentioned above is secured therebetween. Additionally, the docking
station may include s series of inclined steps located in the upper mast assembly to

permit angles of tilt for leveling the luminaire.

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
luminaire with respect to the docking station. This rotational 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 mechanically connected to the
connector plate of the luminaire in the same motion. The luminaire also preferably
includes a molded photoelectric control receptacle extending above a top portion of
the luminaire and 2 molded capacitor compartment which extends below a bottom
portion of the luminaire to provide hand holds for performing the twist-lock mounting

25 ofthe 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 all available international voltages. The twist-lock
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feature for mating the connectors is provided with keyways which ensure that only

corresponding voitage rated connectors are operatively coupled together.

'The roadway luminaire of the present invention also includes a lower housing
in which the ballast circuitry is mounted to a surface thereof such that the starter
S receptacie opens externally to an 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

10 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 removal 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 luminaire, the
15 lurninaire including a mast mount decking 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 luminaire 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 inchide mating power plug connestors and wherein the step of twisting the luminaire

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

Additionally, 2 method of manufacturing 2 housing for a luminaire is disclosed.

Specifically, the wethod includes the steps of molding a composite to form the housing
inchiding 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 aluminun; and coating the inner surface of the dome section

with acrylic or urethane to form a reflective surface.



10 It is still a further object of the present invention to
provide a | um naire having a plug-in starter nodule | ocated
externally on the lum naire housing for ease of repl acenent .

It is yet a further object of the present invention to provide a lumnaire
i ncluding an internal |eveling device for proper positioning of the

| um naire. 15 In accordance with the present invention, a
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mast mounting assembly coupling means and luminzire mounting means preferably
include cooperating telescoping alignment means for ease of assembling the luminaire
to the mast mousnting assembly. More particularly, the cooperating telescoping
alignment means may include an alignment flange on the 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 luminaire.

Furthermore, the mast mounting assembly may include a first power plug
electrically coupled to a supply voltage and the luminaire may include a2 second power
plug electrically coupled to a lamp socket. The cooperating telescoping alignment

15 means may include the first and second power plugs having cooperating telescoping
portions for aligning the mast mounting assembly and luminaire upon mechanically

mating together.

The combination Juminaire 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 assembly and a cammed receiving slot 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 recess

25 thereby positively latching the luminaire and mast mounting assembly. Furthermore,
the cammed receiving slot preferably inchudes a ledge 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



4 the supply voltage is coupled to the electrical plug
connector in the mast nount docki ng station and the mating

el ectrical plug connector in the lumnaire provides the suppl y
voltage to the ballast circuitry and ultimately the |anp.

For ease of attachnment of the mast nount docking station to the pole, the

5 docking station includes a plurality of knock-outs for adapting to
mast di aneters @fg 733125 varying sizes. In this way, thedmmabaant
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space is left between the nmast and the docEing station to prevent

animals and the like fromentering the docking station. The docking station
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mast assenbly. The upper 10 mast assenbly includes the clamp for
attachi ng the dod¥smyly.shepringatclyantompatisglysesetytroa proper installatioy pgsitionand | ower
mast assenblies are secured together by bolts such that the electrical

pl ug connector nentioned above is secured therebetween. Additionally, the
docki ng 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 further include a seal therebatween.

More specifically, the luminaire preferably includes a flange having upstanding walls
for receiving the seal. The seal includes a cross-section such that a rear portion is
substantially square and a front portion is substantially frusto-conically shaped. The
square cross-section portior is received in the walls of the flange and the frusto-conical

10 shaped portion is compressed upon mechanically coupling the luminaire to the mast
mounting assembly. The seal further includes at least 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 & lamp socket and a lower housing including 2
lens. The lower housing includes s recessed area therein for mounting a ballast to 3
pair of threaded bosses extending from a lower surface of the lower housing. The
recessed area provides air flow completely around the baliast for cooling the ballast so

20 that the ballast may operate at a lower temperature prolonging a usefu jife thereof.
Additionally, the lower housing acts directly as a heat sink for heat generated within
the enclosure formed between the upper and lower housings. Specifically, wind and
ambient air temperature helps to directly cool the upper and lower housings of the

huminaire,

25 Also disclosed is a method of manufacturing a roadway luminaire comprising
the steps of molding an upper 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 applying a reflective substance directly to said inner
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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
component 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

SCrews.

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

15 which includes & plurality of aiming 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 form the reflector. Preferably, the reflecior is formed
directly on an inner surface of & dome portion of the luminaire. The reflector also

20 includes six reflective sections including 8 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 Iowsr'heusing which may be coupled to form the luminaire. 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



5 feature for mating the connectors is provided with keyways

whi ch ensure that only correspondi ng voltage rated connectors are
operatively coupl ed together. The roadway | um naire of
t he present invention also includes a | ower housing in which the

ballast circuitry is nmounted to a surface thereof such that the starter 5
receptacl e opens externally to an assenbl ed upper and | ower housing .
assenbly and t{@ e33125 starter nodul e includes a pl ug-ircrREINEsRZOr to
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the use of tools.

The present invention is also directed to 2 method of mounting a lensina
luminaire comprising the steps of providing a housing 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 and 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 ersbodiments, objects,
features 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.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view of the luminaire assembly including the mast
mounting assembly with the lower door of the luminaire in an open position formed in

20 accordance with the present invention.

Figure 1A is a side elevational view of 2 luminaire having 2 flat lens formed in

accordance with the present invention.

Figure 1B is 2 side elevational view of a luminaire having a globe lens formed

in accordance with the present invention.



Al so disclosed is a nethod of installing or renoving a roadway | um naire,

the 15 | um naire including a mast nount docking station for attachnent
to a pole nast. The | um nai re and docking station having mating
tw st-lock connectors, the nethod conprising the step of tw sting
the lumnaire with respect to the docking station to t her eby

mechani cal |y couple and/or release the mating tw st-|ock connect ors. The

method is furtlgyy,dgtd ned such that the lum naire and nast jJm ?kl ng
station 20 I ncl ude mati ng power plug connectors and wher el n he step
of twsting the lumnaire al so géectrl cally connects and/or

di sconnects the mating power plug connect
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present invention.

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

the pregent invention.

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

present invention.
10 Figure 6A is a perspective view of an alternative lock-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
is trapped under the gasket.

Figure 8 is a longitudinal cross-sectional view of the upper housing,
Figure 9A is a front view of a toggle-type latch.
20 Figure 9B is a side view of the latch of Figure SA.

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

accordance with the present invention.



6 The lum naire of the present invention also includes a
mast nounting assenbly i ncl udi ng neans for nounting the nast
nounting assenbly to a pole at one end of the assenbly and a
coupling nmeans at the opposite end of the assenbly. The lum naire

i ncl udes a housing for nmounting a | anp, the housing including a nounting

nmeans for 5 mechani cal ly coupling the lumnaire to the mast nounting
assenbly. Addi ty@8#dak, the mast nounti ng assenbl ywceagplozssg neans
and |l um naire nounting neans preferably i ncl ude cooperating

tel escoping alignnent neans for ease of asgsenbling the lumnaire
to the mast nounting assenbly. More particularly, the cooperating

t el escopi ng Figlrd me&e&mm&womyuﬁp@ﬂ{dagiﬁ%maszﬁﬁﬁgmgé&neﬁyaflge on

the lumnaire and the past 10 nounting assenbly may be di nensi oned at
its coupling nmeahé deves BESslidingly fitted into the alignment
flange of the lumnnaire. Furt hernore, the mast nounting

assenbly may include a first power plug. el ectrically, coupled to a
supply vol tage and t He8¥Gh: Harmos-Seeip™ e i theyrra bopipg ek along lines A-A ) g
el ectrically couptmgiré @.a | anp socket. The cooperating tel escoping

al i gnnent 15 nmeans may include the first and second power plugs having
cooperating tel escoping portions for aligning the mast nounting

assenbly angl | um nai rgguPIts BE&PRAEDAW OF section B of FiguféRilii Ng t oget her .

Figure 13 is a top plan view of an O-ring seal formed in accordance with the

present invention.

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

along lines 14-14.

10 Figure 15A is a top plan view of & lamp socket bracket for use in a luminaire

formed in accordance with the present invention.

Figure 15B is a side elevational view of a starter for use in a Juminaire formed

in accordance with the present invention.
Figure 15C is a top plan view of & lower housing hinge assembly.

15 Figure 15D is a side elevational view of the lower housing hinge assembly

shown in Figure 15B.

Figure 15E is a cross-sectional view taken through the upper housing hook and
lower housing hinge assembly of a luminaire formed in accordance with the present

invention.

20 Figure 16 is a top perspective view of the lower mast assembly formed in

accordance with the present invention.



The conbination |um naire and nmast nounting assenbly may al so i ncl ude
cooperating interlocking engagenent neans to positively latch the lumnaire

to the 20 mast nmounti ng assenbly upon mechanically coupling two
conponents. The cooperating interlocking engagenment neans nay
include a spring |latch nounted on the mast nounting assenbly and

a cammed receiving slot on the | um naire whereby upon
tw st -1 ocki ngwWwéessaeperati ve nounting means on sai d | um ngdgrgsedigszmast

nount i ng assenbly, the spring latch follows the camred receiving
slot into a | ocking recess 25 thereby positively latching the
| um nai re and mast nounting assenbly. Furthernore, t he camred

receiving slot pref gigafkliyid 416p pegroieWRUAAE HRAppdr HAs WREHBPYorBYiang the
spring latch onto éﬁge I,ed‘ge portion _di sengages the cooperating interl ocking
engagement nmearfSCEEROEHEER PHRESIHPYFEEO% may be renmoved from the mast

nount i ng

Figure 18 is a side elevational view of a female plug receptacle formed in

accardance with the present invention.

5 Figure 19 is a cross-sectional view of a male plug for use in & luminaire 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 in accordance with the present

invention.

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

luminaire formed in accordance with the present invention.

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

accordance with 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 the 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 2 roadway luminaire formed

L

in accordance with the present invention.



7 assenbly. Preferably, upon disassenbling the lum naire from

the mast nounti ng assenbly, the spring latch automatically resets
to a proper installation position. The conbi nati on mast
nounting assenbly and |um naire of the present i nvention

i ncl udi ng cooperative engagenent neans for nmechanically coupling the 5
lum naire to the mast nounting assenbly may further include a seal

t herebet ween. wooew3zizs Mre specifically, the lumnaire pret:emaﬁlfogssz

i ncl udes a flange having upstanding walls for receiving the seal.
The seal includes a cross-section such thag a rear portion is
substantially square and a front portion is substanti al I y frusto-conically

shaped. The TAMED BESCRIBYHE A IBODIMENTS t he wal | s
of the flange and t he frusto com cal 10 shaped portlon i s corrpressed
upon nechanically coupling the lumnaire to the mast nmount i ng
assenbly. The seal f Figdber llishates s eadaiy lgadtion ktmifalroj Ewhicioncldaeon for
providing an interference fit | ati onship with the standln |1's of the
fl ange. UPPRLROHRER h gl ?}”ﬁgﬁ‘&”‘gé’%ﬂdf* &W’I‘%PSIS‘B&%{& SHHEYO W PHIAR® he

fl ange and can bgougiag? ingluben®y eddtions. The first sedtioh isitRdoaeeBRD 8 Dihicd iMRides eal
when necessary dug t The roadway T_Lum naire

t
of the pr esent | ﬁ\?@ﬁﬁ? g%}‘é]?%gq%é‘g“lﬁ %’8&%’%‘8“@5“@‘@ 19q1i T Seqppd section’s upper

housi ng i ncl udi ngreRctivehbesiipds f@ntk deckrailip cifNitdy@hd A&rtHcal doaipeieni@fithieny

i ncluding a | ens. The | ower housing includes a recessed area
therein for nount™§% ballast to a pai r of threaded bosses
extending froma | ower surface of the | ower housing. The

As illustrated in Figures 8 and 10, dome section 8§ is formed separstely from the

protective housing 18 and joined together uging 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 the component part
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 Iap-joint

and joined by screws to mechanically mate the sections.

Preferably, the upper housing 2 is formed of a long-life, weather and corrosion
20 resistant fiber reinforced polymer construction. Known luminaires usually include
separate reflectors that are typically stamped of aluminum and are supported in the
dome portion of the luminaire 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 surface geometry 51 being formed

25 during the molding process.

The prefesred embodiments of the upper housing 2 and reflective surface

include either a natural housing finish or a simulated metal finish. In a preferred



recessed area provides air flow conpletely around the ballast for cooling
the ballast so 20 that the ballast nay operate at a | ower
tenperature prolonging a useful |ife thereof. Additionally, the

| ower housing acts directly as a heat sink for heat generated within

t he encl osure forned between the upper and | ower housings. Specifically,

w nd and anbient air tenperature helps to directly cool the upper
and | ower houswagussgss t he | um naire. 25 pcTUSee3ssfN SO

di sclosed is a nethod of manufacturing a roadway | um naire conprising

the steps of nolding an upper housing frqm a conposite material, the upper
housi ng I ncl udi ng a done portion such that an inner surface of

the dome porti ommbiogimend afeiw upper housing 2, 18 ktddor AfEEl QLY 160ERNBI directiN
applying a refl &%é r\rlzgldgml%%gigg Cyeapp rng gz&s!.e %aattigg \?ﬂ%ll ad uz!egzra]n?eror enamel coating,
then vacuum metalized with aluminum and top coated with an acrylic or urethane .
Thus, a reflective surface is provided directly on the interior of the dome portion only
5 and all other surfaces are unfinished. Furthermors, the upper housing 2 may be
pigmented grey during the molding process to achieve the simulated metal finish

discussed above.

The upper housing 2 also includes a photoelectric control cell socket for
receiving a plug-in photoelectric controller 24. The photoelectric control ceil socket
10 22 is integrally formed during the molding process in a top section of the upper
housing tc provide for an unobstructed line-of-sight for the photoelectric control cell
24. The socket is preferably a standard three terminal, polarized, locking-type socket.

As shown in Figure 1, the luminaire also includes & 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 and an inner surface of the lower

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 luminaire for repair and

maintenance.

Also shown in Figure 1 is 8 lock-plate 46 which is fitted into the upper housing
at its mounting end. More specifically, in & first embodiment, the lock-plate 46 is held
by & 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 2 series of keyways 43 associated with the

central opening for receiving the keys of mast mount docking station therein. The



surface of said done portion to create the reflector. The step of applying

a reflective substance may further include the step of using a
vacuum et al i zati on process to apply the refl ective substance.
The step of nolding the upper housing may include the step of
nol ding first and second upper housing sections, the first section

I ncl udi ng the dome 5 portion, and follow ng the applying step, .
further includegotimsizstep of mechanically coupl i npCrAigs7Hisest and

second upper housing sections. Accordingly, only the first upper

housi ng section including the donme portionsis provided to the manufacturing
process I ncl udi ng applying the reflective substance to the

housi ng. Reduci nigietrtigicaitaeofalie lbtkeplate 46 with the meainomaistkipastition 6 vdlhber t he
manuf act uri ng pr&gg%%i@&Lﬁﬁﬁmgpégﬁgonponent parts to be 10 processed
and, accordingly, teduces e manuf acturing cost associated with the
process of applying the reflective substance to the housing. The first and
second sect.ions aof the upper Si be [.0ine ing a |lap
joint and a series o?“ § W@%cfg%ggmerﬁ' the zm@ﬁﬁ‘&?@&sﬂ%v’n in Figures 6,48 ads, Al so

di scl osed i n t henghides e dries sT\rRUP fterdigaetpeddicRE Pra shdice dbMe lobk-plae fbrun nai re

15 whi_ch includes a plurality o i_m bands r ed. wthin the
refl ector. >Each BFHf ﬁﬂmem%n with a po%%r?&’g;%é %%Eﬁ“ﬁf ?’Vg g% ES&%E’&&%F‘% ﬁgtei ts
surface in both tabsidniipgatydhowemattadiendnt madns,audhs Wisgring clip 600 as illustraedpect t o

the reflector. Rurth e, eagh t he successi ve ai bands of the
refl ector are véﬁéﬂ’%gﬁsr@ﬂe&"ﬁ’&é‘éﬁ fé)m?y&ﬂrﬁaf’ﬁ% @é‘?ﬁagg{“"gﬁ&%‘?rﬁté’f’gﬁey, t he
reflector is formgurements, as will be disteet lagerGingraderidaait by sakafing e odring clilpne

portion of the lumnnaire. The reflector also 20 .hcl udes si x
refl ective sect iaﬁ%"%\’é’%ﬁfeﬁi’h’ﬁr ‘3“%‘83%863"%’88‘“%Wﬁ'o%ﬁc’mﬁg?‘?’:@}bt ass’ﬁ‘éfé‘“@‘éct i on,
a 10 ri ghb Fgo aCallichds deosaedtion viearnftha chdpctivh gt of dedushiagire] &t si de

el oot S BT i 5 LGS oS 6 1 1
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 luminaire. Accordingly, the desired voltage rating is placed in
alignment with the spring clip alignment loop 606 to positively identify the luminaire
voltage rating. The spring clip 600 may be disengaged from the locking plate without
the use of tools to change the voltage rating of the plug to match the power supply

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
similarly includes a central opening and a series of keyways 43 associated therewith,
the function of which is the same as the first embodiment, i.e., receiving the mast

mount docking station.

25 ' ‘Referring to Figure 2, the luminaire 10 is illustrated in an expioded view
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 section in which an



metal i zati on process. The lum naire of the present

I nvention may al so include an upper housing and a 25 | ower housi ng
whi ch may be coupled to formthe |um naire. The upper housing

includes a reflector and a flange substantially surrounding the reflector.

The fl ange may further include an upstanding wall substantially
circunscribing a central section of the flange. The | ower housing
i ncl udes a | eRgp bimaggbst antial alignnment with the pci§doliggior of

t he upper housing. The | ower housing al so includes a gasket substantially
surroundi ng the lens such that upon coupling the |ower housing
to the upper housing, the gasket is received in the upper housing

fllange and sai dadhpsertiagited %1t 'HacBN9RAGERr bitRet 34 can be fitted. The flange 35 also
provides a rain lip for preventing rain from entering the enclosed portion of the
tuminaire. The gasket 34 provides a “breathing seal” gasketing between the lens 35 of
the lower housing 4 and the lamp compartment 8 of the 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
cleaner, improving component life. The gasket 34 is preferably an adhesive backed felt

gasket allowing the gaskst to be attached directly to the lens.

15 The upper housing 2 also provides a mounting surface for a power plug 36. In
the embodiment shown in Figure 2, the power plug 36 is a male plug which is held in
position within the upper housing by means of 2 u-shaped clamp 38. Altemnatively, the
power plug is matingly coupled to the series of tabs 49 provided on 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
luminaire. The power plug 36 provides a connection means from the line voltage to
the luminaire ballast circuitry. The terminals 37 of the male power p!ug-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 s0 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



gasket thereby form ng an effective seal therebetween. The upper housing

may al so I ncl ude a photoelectric control cell receptacle
integrally nolded in a top surface of the 5 housi ng for selective
mounting therein of a plug-in photoelectric control cell wthout

t he use of tools. The present invention is also directed
to a nethod of nmounting a lens in a | um naire conprising the
steps of provigiyigsadrousi ng i ncl udi ng an openi ng rdhepadsbezough

and a rimaround said opening providing an edge portion for supporting a 10
| ens thereon, and adhering a gasket to thg housing and lens such that an

edge portion of the lens and the edge portion of the housing are
trapped beneat hpdgendRSinaite 128 @fR¥nast mount dockinf Rb&Hn0 16 B@ pr@@gat 0 t he

housi ng. A preferred form of _the Iun1na|re as well as
ot her embodi meng®bodissnk theseal 42 is a specially designeshseal apifustrated ahrEges!ignd dfi s

I nvention, wll be apparent fromthe follow ng detailed 15

description of |IIustrat|ve enbodi ments thereof which is to be read in

connection with As shown inFiguss- B g a8 fhig thershape g§an O, includes a series of
BRI EF DESCRI PTI m}e%onzbﬁz HERMY 1PN the inmer and outer gdges for eng b Aot withitRe &

perspective view of the I um nai re assenbly 1 ncludi ng The nmast
nounti ng absenbinjeriprenss fapges Abokthe grooye ipthepprer hensing saceieing pnda Figsirelt Pposi ti on

formed in 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 seal 108 is substantially
frustoconically shaped. This seal 42 provides an envirorumental seal between the upper

10 housing 2 and the mast mount docking assembly 6 upon interconnection therebetween.
Furthermore, the seal 42 absorbs shock by causing a varying natural frequency to
prevent harmonics which may be transmitted to a luminaire from the pole thus

prolonging component fife.

As previously discussed, the lower housing 4 is maintained in 2 closed position
15 with respect to the upper -housing by means of & latch 32. As shown 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 external toggle-type latch, similar to
latches commonly used on a lunch box. Such a latch is illustrated in Figures 9A and
98. 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
famp 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 sliows the latch to be opened yet still hold
the door from swinging completely open until the latch is disengaged from the door
edge.



20 accordance with the present invention. Fi gure 1A
Is a side elevational view of a lumnaire having a flat lens fornmed in
accordance with the present invention. Figure 1B is a
side el evational view of a lumnaire having a gl obe | ens forned

I n accordance with the present invention.

10 Figure 2 is an expl oded perspective view of the
| um nai re asseppéyssfzer med in accordance W th the,dqyRs6iks:
i nventi on.

i8

Figure 2 also illustrates that the lamp socket 14 is connected to the upper
housing 2 via & socket bracket 48. The socket bracket 48 preferably includes three
sets of mounting holes 47 thereby making the refationship 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 15A. The bracket 48
inchudes a first slotted portion 110 for receiving a first bolt and = 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 respect 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 35 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 inchudes
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 51 of the kuminaire reflective surface 16 produces enhanced
photometric performance. More specifically, the luminaire has true horizontal cutoff

20 performance in photometrics. The geometric design of the reflector 51, as iflustrated
in Figures 10, 11 and 12, is designed to have more uniform light distribution over &
wider area. The geometric design includes a series of substantially triangular-shaped
sections or corrugated reflector top section 114 to eliminate 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 tangentially mating
curved bands 120 on the sides of the reflector having varying angles with respect to the
horizontal and vertical planes of the luminaire to provide optimum light distribution to
the target area. The reflector design of the present invention also prevents uplighting
or light above the horizontal plane of the reflector opening. Accordingly, light

30 pollution is decreased and driver safety increased especially under wet conditions.



Figure 3 is an expl oded perspective view of the mast nounting assenbly
I ncl uding the femal e power plug of the lumnaire fornmed in accordance with

the 5 present invention. Figure 4 is an end view
of the femal e power plug fornmed in accordance with t he present

I nventi on. Figure 5 is an end view of the male power
plug fornmed in accordance with the present invention. 10

Figure 6A is a ggespesti ve view of an alternative | ock-pl at ecrussesssz
Figure 6B is a side view of the |ock-plate of Figure 6A.

Figure 6Cis a cross-sectional view of a cgpnecting end of an upper housing
formed in accordance with the present invention.

Additionally, unlike many known luminaires 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 ares exposed to the wind 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 shown 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 to the lower housing by means of
bolts which are received in bosses 56 extending upwardly from & 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 temperature to improve efficiency. The
recess or cavity 58 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 {o permit insertion and withdrawal of the capacitor, yet provide & fit snug enough to
hold the capacitor in place. Alternatively, the capacitor may be beld 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 luminaire to be smaller than known luminaires and,
accordingly, the lower housing 4 preferably includes a heat shield (not shown) between

20 the batlast and the capacitor. The heat shield allows 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 large ballasts may weigh more than
ten pounds and place significant stress on the lower housing to which they are

25 mou.nted. To resist against flexing of the door in the area of 2 heavy ballast, the
present invention may include an intermediate locking means to work in conjunction
with the toggle latch to maintain the Jower housing in closed relationship with the
upper housing. The imermediate latch 900 is preferably positioned between the lens
35 and the recess for the ballast 57 as shown in Figure 9C. Figure 9C is a cross-



15

housi ng wherein the | ens .
Figure 8 is a longitudinal cross-sectional view of the upper housing.

Figure 7 is a partial cross-sectional view of the | ower

I s trapped under the gasket.

Figure 9A is a front view of a toggle-type |atch. 20 _ Fi gure
9B is a side view of the |latch of Figure 9A Figure 9C
IS a cross-sectional viewillustrating an internmediate latch fornmed in
accordance W s 7Re2pr esent invention. POTIUSITIIE92

20

10

i§

20

25

sectional view taken through the intermediate latch 900 with the jower 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 extending
downwardly from the lower housing. The upper end of the intermediate latch extends
through 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 locking 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
flange 940. Once unlatched, the door may be opened to perform maintenance and

TEpair.

Referring to Figures 1A and 1B, the luminaire of the present invention is shown
in a side plan view. Figure 1A illustrates a luminaire having the door 4 in the closed
position with respect to the upper housing 2 and utilizing a flat lens. The door4 is
maintained in a closed, locked position by the toggle latch 32. Also illustrated in
Figure 1A are the molded receptacies 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 iHlustrated in Figure 1A. Figure 1B is identical to
Figure 1A, except the luminaire is shown using a globe-style lens 35’. Figure 24 isa
side perspective view of the luminaire illustrated in Figures 1A 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
ballast circuitry of the huminaire. A common failure mode among luminaires using the
circuitry of the present invention is starter fatlure. In known luminaires, the starter is
generally bolted to the inside of the luminaire requiring the luminaire to be
disassembied to replace the starter. In order to make maintenance of the luminaire of

the present invention simple and fast, the starter 63 plugs into the starter receptacle 61



11 Figure 10 is a bottomview of the upper housing

illustrating the geonetry of the reflective surface.

Figure 11 is a cross-sectional view of the upper housing taken along |ines
A-A of Figure 10. 5 Figure 12 is an expl oded
view of section B of Figure 11. Figure 13 is a top plan
view of an Oring seal forned in accordance with the pr esent

i nventi on. WO 97/33125 Figure 14 is a cross-secti onalpcrivagvaosgszt he

O ring seal shown in Figure 13 taken along |ines 14-14. 10
Figure 15A is a top plan view of a |anp sogket bracket for use in a

| um naire formed in accordance with the present invention.

from outside the luminaire housing. The starter 63 includes male terminals 65,
preferably three 1/4" 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. As illustrated in Figure 158,
the snap-lock feature is achieved by molding snap-fock receptacles or slotted openings
into the lower housing during manufacture and molding on the starter case 67
corresponding mating snap-lock connectors 69 or cantilevered fingers having

10 projections 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 downward from the bottom of the
lower housing 4 when the lower housing is in a closed position with respect to the

15 upper housing 2. Accordingly, the starter 63 is protected by the luminaire from direct
contact with the elements, yet is easily and readily accessible for maintenance purposes
(inspection and/or replacement). Additionally, no tools are 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 board positioned within the starter case which is surrounded by a
potting material to reduce the occurrence of temperature, moisture and vibration

failure.

The ballast circuitry in the lower housing 4 is electrically connected to the
upper housing 2, i.e. the lamp socket, via a multiple pin connector (not shown). Most
25 known luminaires have the ballast circuitry mounted in the upper housing whereas the
present invention mounts all the components of the ballast circuit in the lower housing.
This design allows for easy maintenance when the lower housing or door 4 is swung
open. Furthermore, the entire lower housing assembly including the ballast circuit may
be replaced simply by unplugging the multiple pin connector and lifting the lower
30 housing off the upper housing hooks 26. Alternatively, the type of luminaire can be



Figure 15B is a side elevational view of a starter for use in a lumnaire

f or med I n accordance with the present invention.

Figure 15Cis a top plan view of a | ower housing hinge assenbly. 15
Figure 15D is a side elevational view of the | ower housing hinge assenbly
shown in Figure 15B. Figure 15E is a cross-sectional

vi ew taken t hrough the upper housing hook and | ower housi ng hinge
assenbly of ayldevgasre forned in accordance with the presgatysenpasss

i nventi on. 20 Figure 16 is a top perspective view of the

| ower mast assenbly fornmed in ag£cordance with the present

I nventi on.

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
greatly 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

5 the probler, the ballast or capacitor may be replaced or the entire lower housing 4 can
be replaced. Alternatively, the entire luminaire can be replaced by twisting the
luminaire 10 off the mast mount docking station 6 and twisting on 8 new one. The

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

Referring to Figures 15C and 15D, the mating hinge 150 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 camming 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 allows the lower
15 housing or door to be opened without binding even though being inverted. The slotted
portion 158 next to the camming rib 152 is seated within a lower ledge of the upper
housing. The upper housing ledge, upon opening of the door 4 rides along the
rounded camming rib 152 to prevent binding. The hinge engagement ribs 154 extend
to engage the rounded surface of the upper housing hook 26 preventing the door from
20 being removed until the door is opened more than approximately 135° from the closed
position. Once the hooks 26 clear the hinge engagement ribs 154, the door 4 is free to
be lifted away from the upper housing for repair or replacernent. The hinge
engagement ribs 154 provide 2 mechanical means for maintaining engagement of the

upper and lower housing until such disengagement is desired.

25 As a further safety feature to meintain engagement of the hook 25 and hinge
150 of the present invention, a hinge clip 155 may be snapped over the hook 26 as
shown in Figure 15E. The hinge clip 155 includes a rounded section 157 substantially
conforming to the shape of the hook and an upper portion 159 forming a substantially
U-shaped portion having one leg of the U extending across 2 top portion of the hook



12 Figure 17 is a top perspective view of the upper mast

assenbly fornmed in accordance with the present invention.

Figure 18 is a side elevational view of a female plug receptacle forned in
accordance with the present invention. 5 Figure 19 is a
cross-sectional view of a male plug for use in a lumnaire fornmed

I n accordance with the present invention. Figure 19A is

a cross-secti owals7eiigav of an alternative male plug and mat i #§RISITA3852
femal e plug receptacle for use in a lumnaire formed in accordance with the
pr esent I nventi on. 23

26 holding the hinge rod positioned in the hook preventing disengagement

therebetween. Upon opening of the lower housing, the hinge clip 155 prevents the

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

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

5 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
inchudes 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 clamp 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 & pole or
rmast 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 1/4"
through 2" pipe without rearrangement of the clamp 68 or bolts. The upper mast

15 assembly 64 also includes 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 10 with respect to a horizontal plane to produce maximum light to the
surface below. In the preferred embodiment, the inclined steps 70 permit the greatest
leveling adjustment presently available, i.e., +/-6° with respect to the horizontal plane.

20 Furthermore, 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 relatively close fit therewith
1o prevent animals from entering the mast mount docking station. The upper and

25 lower mast assemblies are provided at the opposite end with a keyed connector 73, 75,
respectively, for mating connection with the keyed openings 43 of the twist-lock plate
46 shown in Figures 1 and 2. The keyed connector 73, 75 inchudes 2 chamfered

undersurface 81 to provide a camming action at the joint between the fuminaire 10 and



10 Figure 20 is an alternative enbodi nent of a mast nounting

assenbly and | um naire formed in accordance with the present

i nventi on. Figure 21 is a top plan view of the reflector
of a lumnaire fornmed in accordance with the present invention.
Figure 22 is a cross-sectional view of the aimng band closest to the
reflector 15 openi ng taken through the center of the ai mng band.
Figure 23 is awdvansd2s | lustrating the light flux emanating gbpaidig, ai m ng
band closest to the reflector opening as illustrated in Figures
21 and 22. Figure 24 jJdlustrates an alternative

enbodi nent of a roadway |lum naire forned I n accordance with the

present inventi eiast 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 2 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. 1 and 2). The outer
circumferential edge of the female power plug is provided with a series of crenulations
10 76, each 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 thereby identify the proper voltage for the particular
luminaire 10 be coupled thereto. The female receptacle 74 includes 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 luminaire. The male plug 36, shown in Figure 5, includes 2
corresponding set of crenulations 82 and voltages associated therewith. Thus, it will
be readily apparent that the luminaire is designed for a specific voltage supply and will
be connectable only to 2 corresponding voltage female plug connector. Accordingly, if
20 the female receptacle is coupled to a 480V power supply, a luminaire designed for a
different voltage rating will not be able to be connected to the receptacle. This safety
feature permits the luminaire to be a universal fixture which may be designed to
operate at different voltages, yet prevents a mismaich of 2 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 luminaire 10, such that the male and
female plugs 37, 74, respectively, are electrically connected upon the mechanical
connection of the luminaire 10 to the mast mount docking station 6. Preferably, the

twist-lock is accomplished by a rotational movement of the luminaire with respect to



13 Figure 1 illustrates a roadway illum nation
| um naire 10 whi ch includes an upper housing 2, a | ower housing 4
and a mast nounting docking station 6. The upper housi ng 2

i ncl udes two sections. The first section is the dome section 8 which

i ncludes 5 a lanp 12, | anp socket 14 and a reflective inner surface
16. The second section is the protective housing 18 for the

el ectronic cirgyhby¥;3nd el ectrical conponents of the roTUSSAbsdopai r e.
As illustrated in Figures 8 and 10, done section 8 is formed separately

fromthe protective housing 18 gd j oi ned together using a |ap
joint construction 3. This two- 10 pi'éce construction facilitates

greater utili Zatt‘h@ﬂaa&@noﬁz&edoa&ﬁ’\%&iedog Egeagmgmﬁ%ﬁaaz y5ef aﬁ:&;tf:i@‘ Mrhe twist-lock { e

reflective inner surface Ically, e smaller the conponent

part pleaturs gpravisiepbath eleqipeabtonpetipbetvietn merf@a!g/aﬂd tf@@legﬁwta«ewe he
capacity for the,fpiallhizbA8ction ufthei%nagf 96?&%&9&%&&%&5&%&&9@ acturing

costs. Since t he protective ﬁlOUS
Furthermore, the twist-lock feamm provides for fool-proof voltage matching between

5 the power source and the luminaire attached thereto. Specifically, the key/keyways of
the mast mount docking station 6 and locking plate 46 of the luminaire, respectively, in
conjunction with the keyed plug and receptacle are designed so that only
corresponding voltage male and female phigs may be clectrically 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 assemnblies 64, 66 respectively, are designed to provide a telescoping
feature for mounting a luminaire 10 onto the mast mount docking station 6. More
specifically, the lower mast assembly 66 includss at its keyed end a contoured arcuate

15 portion 160. The upper mast sssembly 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 interconnection end of the
luminaire. As illustrated in Figures 8 and 10, the interconnection end of the luminaire
includes an outwardly extending flange 162. Accordingly, upon coupling of the

20 luminaire 10 to the mast mount docking station 6, the circular end portion 160, 170 of
the mast mount docking station telescopes into the flange 162 of the luminaire as a
guide to aid in the installation of the luminaire. This telescoping feature also serves to

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

As llustrated in Figures 10 and 16, a locking means is provided for lockingly
25 coupling the luminaire 10 to the mast mount docking station 6 upon completion of
twist-locking the components together. More specifically, as illustrated in Figure 16,
the mast mount docking station lower mast assembly 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 mast assembly 66



require the netallizing process, it may be forned separately fromthe done

section 8. 15 To assist in alignment of the done section 8 and
protective housing 18, the protective housi ng i ncl udes at | east
one peg which is received in mating holes or recesses forned in
the done section 8. Furthernore, the two sections are bonded al ong the

| ap-j oi nt and joined by screws to nechanically nmate the sections. .
Preferably, theosppes housing 2 is formed of a long-life, weather and
corrosion 20 resistant fiber reinforced polyner construction. "Known

| um naires usual ly include sepa?%te reflectors that are typically
stanped of alum num and are supported in done portion of the -

| uni nai re housi mgdaédaortdfbad%%ax h&izh &ted

integrated into the ggp housi ng % &@rgg§85%?$”5 35&?%%&%5b§? housi ng
is preferably angularopeningi§dn; essi on nol ded conposite with the reflective
surface geonetry 51 being fornmed 25 during the nolding process.

The preferred enbodigents, of the upper housing 2 and reflective surface

i ncl ude either a natﬂ%éf’“’l‘?tﬁ%ﬂ&@m@ﬁ?ﬁ@H“%#Gan@omm&BMe&Iszimim@iﬁ In a

preferred ends to bias the first end toward the keyed end of the lower mast assembly. As shown
5 in Figure 10, the luminaire flange 170 includes at a lower surface 2 cutout 172 having a
cam pattern to create 2 locking means with the torsion spring 166 of the lower 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 mast mount docking station, the spring
travels along the first cam section 175 until it springs forward reaching its locked
position within the second cam section 176. In this position, the fuminaire is fully

15 Jocked in place with respect to the mast mount docking station. To 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 177, 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 luminaire 10 from the docking station 6.
Since 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 luminaire 10 onto

the docking station 6 for installstion.

25 To further facilitate mounting of the luminaire 10 onto the mast mount docking
station 6, the male plug 36 and female receptacle 74 are designed to include matingly
telescoping portions to aid in alignment for installation. More specifically, as
illuminated in Figure 18, the female receptacle 74 includes s first substantially



14 enbodi ment of the upper housing 2, the interior reflective
surface 16 is forned directly on the nol ded housi ng by applying
base coating with a urethane or enanmel coating, t hen vacuum
metalized with alum numand top coated with an acrylic or urethane.

Thus, a reflective surface is provided directly on the interior of the done

portion only 5 and all other surfaces are unfinished. Furthernore,
t he upper housiwgsiZsnmy be pi gnent ed grey duri ngethessmbsdz ng
process to achieve the sinulated nmetal finish di scussed above.

The upper housing 2 also includes a photoefjectric control cell socket for
receiving a plug-in photoelectric controller 24. The photoel ectric control
cell socket 10 -cylindri2d profeciiont k8Q lcghted cénertliyant thkietepgclt Aed tebigdReun@edBess in a

top section of tpe upper .. h@%Fin to provi for un%B§tructed
| i ne-of - si ght foP® {eﬁ'%gﬁ%‘gfiﬂfege@faﬁeﬁ S50 g pariton i E?s_° sibpsantigie. s ocket
is preferably a cyliminickilydhapbd 2 a titvdrstep@brion 084k HRawithiDL kbiGing ¥RBvs pBKEL .
As shown in Fig#re %P t he %% hpaireé%Jso |nplud%%.a ho r housi ng or door
assenbly 4 whi cHOTEBIVABT {}n € SERST 8% PHE PRSLASIETREG S, ﬂ%efﬁs”\?ﬁ’tﬁ’e%ooks 26
(Fig. 2) aad Accordingly, when the upper and lower mast assemblies 64, 66 are coupled together,

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

shown in Figures 17 and 18, the upper mast agsembly 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

10 docking station. As previously noted, the female receptacle may be rotated to indicaie
the voltage of the power supply connected thereto. The mating projection 174 and
siot 185 on the receptacle ensure against unwanted 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 phog 36 is formed with three stepped recesses
which matingly receive the stepped projections of the female receptacle 74. 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 lurninaire 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 194 provides a
receiving space behind the locking plate to receive the keyed projections formed on the
mast mount docking station 6. Accordingly, upon insertion of the huninaire 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.
Funﬁermora, as earlier discussed, the locking means comprising the torsion spring 166
and flange cutout 172 provide further alignment means of the luminaire for mounting

onto the docking station.



15 detents 28 of the | ower housing 4 which allows the | ower housing or
door to sw ng open exposing the inner portion of the upper
housi ng and an i nner surface of the | ower housi ng. The | ower
housi ng 4 includes nounted thereon the ballast circuitry to

electrically power the lum naire. The | ower housing is capable of sw nging
to a closed position enclosing the lumnaire and is held cl osed
via a |latch 32wolBwshisrably, the latch 20 32 can be relppageshnidet hout
the use of tools to open the lumnaire for repair and

mai nt enance. Al'so showg in Figure 1 is a |ock-plate 46
which is fitted into the upper housing at its nounting end. Mre

specifically, in a f:ﬁg@& lmﬁdtamratmodiﬁ‘as c@&mﬂiﬁaﬁoﬁ smlardtothat by
a pair of triangular.- fgwpg bgsses 45 at?ache to the sid I's of the
r

upper housi ng 250wnin badde In Bewe I%t%dﬁl?‘?@%éél@@@tﬁd@ﬁﬁﬁ-a rear

wal | 47 of the ypgies addorthidBt zagsegmnd pin 196 having b ReKindloa bR é)ﬁpxleémtahen
slidingly fitted in the gg‘h{g‘w ng sl ot of the upper housi ng.

| ock-plate 46 i festeEeung- deswoyérmw%mwesymgnm

associ at eds W t hidcli@es a mating femaiew{nﬂ 9l|n &Qﬁﬁﬁi@@sf e FoBalR iVdul@pih PRefttYs Of
mast nount docki ngg station_ therein,
has a termination end coupled to the housing of the luminaire to create an
effectively grounded device upon interconnection of the male plug 36 with the female

plug receptacle 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’ comprised 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 earfier embodiments. More specifically, the electrical
connection is made by mating a male connector 200 having contact blades 210 which
15 may be located at the connection end of the luminaire 10° with a docking station 6°
female connector 220 for receiving the male connector 200. The male and fernale
connectors 200, 210 may be adjusted to accommodate different supply and luminaire
voltages by placing the connectors in appropriate mounting holes 222. Accordingly,
clectrical connection may be made 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
luminaire may include a tab-shaped projection 212 on its undersurface aﬁd a latching
finger 214 extending from a top portion of the luminaire 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 2 latch 226 for latching engagement with
the tab-shaped projection 212. Accordingly, upon mechanical coupling of the
luminaire 10’ to the docking station 6’ by the latch means described above, the male
and female electrical connectors 210, 200 become electrically connected. Either the

docking station or luminaire may include a gasket 216 therearound to sealing mate the



15 interrelationship of the |lock-plate 46 with the nmast nount
docking station 6 wll be described later in greater detail.

In a second enbodi nent, the | ock-plate 46, as shown in Figures 6A 6B and
8, i ncludes a series of tabs 49 extending perpendicular to a
surface of the lock-plate for 5 mati ng connection wth a power plug
36. The power plug 36 is held to the | ock-plate tabs 49 usi.ng any
known attachnmemoswsazs, such as a spring clip 600 as ill ust PEt/uEs7i03892
Figure 6C. The power plug 36 may be adjusted to accommopdate different

vol t age requi renents, as will begsdiscussed |ater in greater
detail, by releasing the spring clip and rotating the power plug
to the appropri awe comperenty spdvbmesharaldobping kdggthera Fuithdrmetes atearierl 0 in

Fi gure 6C which Welg! f.. .t he _.conne L end of the
luminaire, the é?cug;eé:&n%?fse dﬂ%gtct{) Hzlzaém%axgnvgntg E Sl Itil)’ xéagiu gessog%% d ends
whi ch ext end t hreugphadnbirstiond tomhance ahgmnent ampmosdﬁgeﬁwdmhmfcaﬁmendﬂomk- pl ate

46, at | east one, 9 f €,.SRl N bei ng posi ti oned
bet ween two rai sedgowé{h% ‘%@%3 &%ﬁr}%}w@ﬂcmﬁéﬁ‘k ?'Fy a voltage rating. The
spring clip 600 further |ncludes an al i gnnent Ioop 606 which is inserted

t hrough a tab 15 ch ntif.i es e _vol rating of the male
plug 36 and ul ti mat elAs%?% Ahbmwg&etmmmre °Hi|“§ BT ™ ge f‘?%%]’g‘"?‘i? ipprgved

| um naire. Accor;motnyimcs bee kubeysi lnreidaizes | Seygiei fa@brs ngmtm‘imthbe&henhpnwﬁment

Pheorrent e BEnBR bR il SRR Blogl ORR O T RRR s Hita o 1 1Y

the lumnaire age ra
di sengaged fr om achadinocwitingpe pteaantamwnubmmbest leustratedexguress 10 11 and 21.

Referring to Figures 10 and 21, the reflector 16 is illustrated in a top plan view.
i0 The reflector geometry 51 is comprised of a plurality or horizontally arranged bands
120 specifically designed to control both the horizoatal 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 one-half 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 curved, 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 are defined as
fellows: 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 lefl 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



the use of tools to change the voltage rating of the plug to match the
power supply 20 voltage. In this enbodinent, the |lock-plate 46 is
adhesi vel y bonded and screwed to t he upper housing at its
mounting end. The | ock-plate 46 of the second enbodi nent

simlarly includes a central opening and a series of keyways 43 associ ated
therew t h, the function of which is the sanme as the first i
enbodi nent, i.wo9mReEi ving the nast mount docki Rgriiseidady- 25
Referring to Figure 2, the lumnaire 10 is illustrated in an expl oded view
show ng each of the conponents in the lumgaire. Specifically, Figure 2
Illustrates the upper housing 2 having the integrally forned

photoel ectric cend ikt ffRlrkfle60fitlions 23020 penerall ermzmxm{ah hEwit ageme“t
with the detents 28 of the | ower housing 2 g Thy %%H&Esﬁéw

al so i ncludes aSHF EfgRorction eRtingAnde them the douse *@%@W@n Theyrigiih isigh segtion
234 and left side section 236 emit the main portion of lighting, providing the high

candle-power required for fixtures mounted high above a roadway.

5 The reflector 16 having the geometry illustrated in Figures 10 and 21 is most
effectively formed by a vacuum metalization process over the molded composite
housing as earlier discussed. This process is more accurately repeatable than
hydroformed aluminum disks commonly used in roadway luminaires. Specifically, the
molded composite housing forms the bands and a high purity metal having 85-90%

10 reflectivity is applied directly to the molded form 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 & highly accurate reflector is that a smooth flat lens may
15 be utilized as opposed to a lens reguiring a prismatic refractor. A smooth refractor or
lens is more efficient since the control is closer to the energy source. Accordingly,
there is no uplighting or light above the horizontal plane of the reflector opening due
to a prismatic refractor. The highly accurate reflector of the present invention may be

used in conjunction with either a smooth flat or sag lens having no refractos.

20 Also shown in Figure 21 is g 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 specific location
on the ground as illustrated in Figure 21. Referring to Figure 23, the light distribution

25 patiern for the right side reflector section aiming band closest to the reflector opening
is illustrated. The light pattern from the siming band is shown in graphical form such
that the y-axis is at 0° with respect to a horizontal asgs of the luminaire and is

perpendicular to the curb line. The x-axis is illustrated as being along the curb line,



16 adhesi ve- backed felt or Dacron-pol yester gasket 34 can be
fitted. The flange 35 al so provides a rain |ip for preventing
rain fromentering the encl osed portion of the | um naire. The
gasket 34 provides a "breathing seal" gasketing between the | ens 35 of
the | ower housing 4 and the | anp conpartnent 8 of the upper housing 4 to
allow 5 superior filtration. In an alternate
enbodi ment, thewgasknts 34 is fitted to the | ower housi ng as pcraserniss:
illustrated in Figure 7. Specifically, the gasket 34 is positioned such
that the |l ens and t he edge portiqgn of the |ower housing are
trapped beneath the gasket. As illustrated in Figure 10, the
upper housing 2 BoThiidespes: toaetionzonkdBid. AMhe 2OE RIFduRERY i Mad¥ UpT mbdnting
associated with the Ii.ght socket rmugt ed therein. The outer edge of the
r aceway eighit b F-o e ugit j5;efual fpihg mpwiing Gl aGihe fupnaregbovefeer of t he
gasket 34 thus f gfohd)gTiRight pattern illustra@ddfi@Fiicd @3 S@adspdaat QR Tight VALY

housi ng and | ower housi 0 keep the. interior space ) cl eaner,
i nprovi ng conponé& ai“?”f%&“%’?‘?@"é%éﬁ%?‘”’@‘& bpnd clsedt iy thpTefleciy cReniEsissePBucked

felt 5 gaskgire 20| IQwieR®f tHade@as kg pitrd) Cach s Relodiati@Gh kit t 0 the
| ens. 15 housi n% 2 al.so provides a _nmpunting

he .upper . : ]
surface for a pomghﬁ{"ﬁﬁd‘;eé’:ﬂe‘t@gf' As an example, fofghigyesattera At the iehhens Figure
2, tLhe [J(r)]WEF pl U%ﬁ&ed@tﬁ%ﬂﬁbﬁaﬁﬁﬂg@fﬁm&m% rﬁt&cﬁg{cﬁle@vithSreBspmATotthe potsi ti Ion
wi thin the upper_ housing. neans of a u-shaped cla 8. ernatively,
t he potgrze ‘P{}g“si %ﬁ W%@’W‘eﬁm%w 8 7¢ hansleavifigesestt 19 H8s 49

provi dedI on the ket pligie, Hbexit angle ﬂf’the reﬁ%&é&ﬂfgﬁ@t&ﬁi tifink b@idlsect6r Watids iR
spring cti E)O as egcrnkn Itheerhoggosn% én evgftic ayez ang eseto gcmaevrrg:hggcs%gé]ﬁg%te 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. As shown in Figure 22, the angular
15 displacement of each aiming band sector with respect ¢c a horizontal plane varies to
achieve the desired light pattern. 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
luminaire mounted at the curb line) has an asgular 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 2
certain angle, both horizontally and vertically, with respect to the light source. It will
be appreciated by those skilled in the art that the cross-sectional view comprises a
series of flats associated with each aiming band joined together to form the reflector

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

25 Using flat aiming bands eliminates the probability of concentrated flux which
may occur in known reflectors due to manufacturing tolerances or misalignment of the
lamp within the reflector. Thus, the aiming bands of the present invention produce a
more uniform light distribution even if misalignment occurs. Furthermore, by molding

the reflector geometry directly onto the inner surface of the upper housing and coating



20 omtted reduci ng the nunber of parts and enhancing the

mai ntai nability of the | um naire. The power plug 36 provides a
connection nmeans fromthe line voltage to the lum naire ball ast
circuitry. The termnals 37 of the male power plug 36 are keyed,

t he purpose of which will be described |ater in greater detail

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

25 gr oovevd ofssnecei ving an o-ring type seal 42. The g§o0y&7hssdesi gned
to include interference flanges 44 so that the seal 42 can be
fixedly press-fit into the housing wi t hout the use of a bonding
agent. The o-ring seal 42 provides for a watertight seal

17 beeRNediEDaind B} MalikereAB o 36miRS indRMB LndlAGK BQngL ation 6.
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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
forming 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

15 cool the housing to dissipate heat generated by the lamp. In conventional designs
using hydroformed reflectors, there is generally an air space between the reflector and
the luminaire 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 lurninaire housing.

20 Another design feature of the present invention which permits improved
photometrics is related to the light source being mounied at a front end of the
luminaire opposite to the connection end to the pole. More specifically, the lamp,
which in most instances is a high pressure gaseous discharge lamp 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 lamp takes advantage of
the natural lumen distribution of a linear light source, such as a high pressure gaseous
discharge lamp. Specifically, tilting the lamp allows more light to be directly aimed at

the roadway from the lamp without having to redirect such light. Furthermore, since



enbodi ment, the seal 42 is a specially designed seal as illustrated in
Figures 13 and 14. As shown in Figure 13, the seal 42
in the shape of an O includes a series of proj ections or
cylinders 104 on the inner and outer edges for engagenment with the 5

I nterference 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 takenvabmsgsl i nes 14-14. The seal 42 i nekudssiass:
substantially flat rear surface 106 for engagi ng the bottom surface of

t he receiving groove. The opposi ng edge ofzst he seal 108 is substantially
frustoconically shaped. This seal 42 provides an environnental seal between
t he upper 10 the sodkentdockga gorimtoiitiedight B¢ plndingihe sbolodt within slteStexyid side6 upon

i nt erconnection therebet | 42 absorbs

shock by causing’ e@%frsﬁ?tﬁl??g’%ﬁ%lfg&f %ﬁmgfbé%ﬁﬁég{t‘{?fh‘g%g% e g"%sessg‘%’e‘?f SRS moni ¢
whi ch may be tr angioh istiededsOimpottantpdrtidn &f réffectddl fighe cdath@fréih e luminaire. The
ATy NS TS S 9 SR T R
the upper h®usi ngo ty theds ladp riekbsit $dsiB2 to F46 mBRAGN Yeifteatti tBelcRkel fort he
e, com 155, &l SN0 SRS e S bR R S, ARG, B ofr bl
| ocki ngly engagedf theamp avilCier opaspiyrtibdag to allow the lamp fortk@gtladely tHemipetfp of
oo 2l (10 ALeubol b RS i B gk DRSS e
Alternatively, the latch 32 nay be an external toggle-type latch, simlar
to Lastly, the reflector design of the preseat 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 poliution. The
reflector design directs light so accurately that the need for a prismatic refractor was
eliminated. Furthermore, the light distribution achieved by the luminaire of the present
15 invention is uniformly even, with no concentrated flux or hot spots. Since the reflector
design of the present invention forms a wider arch on the roadway susrface than
traditional fixtures, fewer fixtures are needed to light each road mile. To further
optirnize reflected light, the lower housing surrounding the lens in beveled to be in
alignment with the reflected light so that interference 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 tuminaire is simplified and can be done “hot” since the power is connected to the

juminaire by means of the mating power plugs. Furthermore, general maintenance of
the luminaire has also been simplified by eliminating all unnecessary hardware, e.g.
providing a plug-in photoelectric control cell, a plug-in starter, and a lower housing

door latch which requires no tools to open. Additionally, the design of the lower



| at ches commonly used on a lunch box. Such a latch is illustrated in

Fi gures 9A and 9B. The latch connection boss of the upper housing
is illustrated in Figure 8. Accordi ngly, no tools would be
required to open the housing assenbly to access the | anp or
ballast circuitry. The toggle-type latch provides for a positive |ocking
nmeans 25 closing the upper and | ower housing interface while being
sinpl e to manwWawBeERe and operate. Furthernore, pdwudsorggsze-type

| atch allows the latch to be opened yet still hold t he door from
swi ngi ng conpletely open until the latchsigs di sengaged fromthe door

edge. _ 18
Fi gure 2 al so ihdusisg whitieipclodeathebhizst drogitrg amleadly ddelechriabndiechmeied forhhe upper

MOS8 2,118 A kPR i R R S I R BOSENED e
rel ati onshi p ofuppkehobsiggfor dimabib replatdmenti dn the slternative, the entire luminaire can be
quickly and easily replaced simply by twisting off the old luminaire and twisting on a
5 new one. The luminaire 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 described 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.



reflector adjustable for different roadway types, i.e., narrow road or w de
road. A 5 preferred formof the socket bracket 48 is illustrated in

Fi gure 15A. The bracket 48 J rst slotted portion 110
for receiving a first bolt and a Hmmm mgﬂﬁﬂiﬂu on slotted
portion 112 for adjustably securing the brac t he upper housing. The
bracket 48 is designed to hold the socket tilted with respect to a

hori zont al pl an&asf33ihe |l um naire. The el ectrical m¥id3gukéom t he
socket 14 to the ballast circuitry is trapped 10 bet ween t he upper
housi ng flange 3 5 and the gasket 34 thereby protecting the wiring

within the lumnaire. Alternatively, when the gasket 34 is positioned on

t he | ower WHATASSCIAIMED i8:evi ousl y descri bed, the upper housing
flange 35 preferably includes interference ribs or a raceway 100
therein such that the socket wiring is wedged within t he raceway

between the ribs thereby hmudmgefahmmﬁgaﬁggaiewmcwbmses 15
The | anp socket 14 is referaéij ﬁﬁ*pOSI tioned between approximtely a 15-25
degree angle with res ?“PB“‘ 15 SRR Meluding  elarppdos Atachirg 9 ghe poleat one

center-1ine of tledofthe docking stftinand HREBE Beiplhg mafs Ak bﬁioﬁ%&'e){d BpdEtion
bracket 48 and any gl qurf%gcket i n conbi nation th the geonetric
design 51 of the P48t | ective surface 16 produces enhanced

phot onetric perfor nanzhmzﬂhbwmls{;m édnﬁs’ttdrylatethbﬁné kAR itkefeid\Reh {HatiGe

hori zontal cutoff 20 % Fega §1§ hotorretrlcs The geonetric
design of the r e RIS s tepovaliy coupjeq 4o riount d"d‘mgs‘?t’ﬁmww}’r“@sm% 11 and

12, is designed tmtifpbeevsentie wymﬁmmysgmhedb@mﬁg Rkknk O @¥REtchplate.
Wi der area. The geonetric design includes a series of substantially
triangul ar-shaped sections or corrugated reflector top section

114 to elimnate hot BHpot s ldinineiedds ekiad By Claim 1, wheremtﬁmﬁﬂreﬂxya@cm the
roadway while uti rtherm)re t he geonetric 25

L
design of the r efﬁla{ %“tdgﬁghﬁ?gdﬁ‘g‘ﬁé? g%W#UPW‘?%ﬁ%%e %‘%‘Pi“@é"’*’ﬁ’f‘” g of 8| ar
tangential |y mat idoging station and theQurhida iRANSS hadflg ecthiBepies SRectdr thhe

refl ector having varé/*n cgll}e wWith respect to the
electrically Connecting the mast mount docking station to the luminaire.

3 A luminaire as defined by Claim 1, wherein the mast mount docking
station inchudes a plurality of knock-outs for adapting to mast diameters of varying
sizes,

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 aftaching the docking station to the pole, the upper
mast assembly being removably secured to the lower mast assembly to thereby secure

5 the electrical plug connector therein.

s. A luminaire as defined by Claim 1, 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.

This Sheet Has Been Replaced

RN




hori zontal and vertical planes of the lumnaire to provide optinumlight
distribution to the target area. The refl ector design of the
present invention also prevents uplighting or |ight above the

hori zontal plane of the refl ] cordingly, light 30
pollution is decreased and dﬁmm “mgmnmmmeased especi ally under wet
condi tions. S L

19 vddrsaimnal |y, unli ke many known | um naires W‘ycﬁjﬂvég de
gl obe-styl e | enses havi ng refractors, the lens 350 e present
invention is flat, providing a sleek appegance to the lum naire,

as well as reducing the surface area exposed to the wind and reducing

li ght pol I ution. Hovxe_ver,Amma&@asw@ﬁned%?%@,fwﬁe%tﬂéﬁﬁﬁ{l&eis%%ﬂfoid?”’ a
gl obe lens may 5 al so be used with the sane advantageous results.
coupled to the mast mount docking station by about 2 15° to about a 30° rotational

movement of the luminaire with respect to the docking station.

7. A luminaire as defined by Claim 2, wherein the electrical connector of
the docking station receives the power conductors extending in the pole, the electrical
connector being provided with a series of crenulations, such that each crenulation is

identified with a different voltage rating to accommodate all international voltages.

8. A luminaire as defined in Claim 1, wherein the luminaire further
includes a molded photoelectric control receptacle extending 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 the twist-lock mounting of the

5 luminaire to the docking station.

9. A method of installing or removing a roadway luminaire, the luminaire
including a mast mount docking station for attachment to a pole mast, the luminaire
and docking station including mating twist-lock connectors, the method comprising the
step of'

5 twisting the luminaire with respect to the docking station to thereby

mechanically couple and/or release the mating twist-fock connectors.

10, A method as defined by Claim 9, wherein the luminaire and mast mount
docking station further include mating power plug connectors and wherein the step of
twisting the luminaire also electrically connects and/or disconnects the mating power

plug connectors.
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The | ower housing or door 4 as shown in Figure 2 includes nol ded recesses
57, 58 therein for receiving conponents of the ballast circuitry nanely a

L i e 5 221

bosses 56 extending upwardly from a base of the®l ower" housi ng 4.
The nol ded recess 57 allows air to flow around the bal I ast 52 for coaling
al l owi ng the balVPa%3*i350 operate at a |ower tenperature to i rAETAISE7/03892
efficiency. The recess or cavity 58 for receiving the capacitor
I s di mensioned so that the capacitor 54 37 Is press-fit into the
cavity thereby elimnating the need for any hardware to bold the
capacitor in place. THe capardwaphmingire cymmBgingmy i ncl ude nol ded ribs 62

whi ch deflect 15 toagg;{sf;;?tha ﬁht"gga‘ﬁ??%f s gg!mw tgr&gbe gapacitor,

yet provide a fit snug enough capacil place
Al ternatively, tbalagsipuitiy be housipg Serthenineluding firet potver miegs pad usi ng
a clip. The ballast 52 ang h ower
housi ng al | owi ng mS vergf"?%?ﬁ{ %e’%a?%llé@%#ﬁ‘t’%%?erdetg?é %e smal | er

t han known § uni nalPPiE@fahﬂiummlre wherein thediee peil sagping pOWﬁeﬂug@mkzddfmdﬁq&g 4

f bly incl | : bal | ast
Dhd the. capach t oA pEdly of ofegfs ke RE R SHIRE B ddpawer sdll® 121 08
bet ween t he conpmﬁﬁogdm&@r%‘spiﬁﬁmmw anithe seond pawet plugstriented inhaespédifict ur e.
In some inst anceﬁosxtx'oﬁ, d{\é ‘}ol!taé%er tﬂgcn?ﬁ;b%ﬂ Wer%ﬁxg byl Eidh\‘ﬁ{ﬂ%?mpﬁlg }:gx% %&f&ch | arge

accommodat e he Vol tage requiF um na
bal | asts may wei W%ﬁéﬂ Spheifie position so that cochtwoaﬁt&sﬁssnnbxwabgtm gni fi cant

t I T t
o ot 11 S ng S pat A folte STl SR lkRr i g RER, TO TS ¢

present invention may I ncl ude an internediate | ocking neans to work in

conj unct i on 2 R bdfend Ao hUefla P CITR T, Bithel B QUER QST O

in closed relatlonshlp usi ng ernedi at e
| atch 900 is pr emew&bﬁssmqi:o@mgérﬁ@ae@eqomwommsﬂ agfhe seccmd 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
5 wherein the mating keys and keys ensure that only corresponding voltage first and

second power plugs can be electrically connected,

13.  Aroadway luminaire 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 mast mnount assembly.

14 A roadway luminaire as defined by Claim 11, wherein the first power
plug receptacle is a male receptacle electrically connected to the ballast circuitry and
the second power plug is a female receptacle electrically connected to power

conductors providing a supply voitage to the roadway 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 luminaire

attached thereto.
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3 5 and the recess for the ballast 57 as shown in Figure 9C. Figure 9Cis a
Cross-

20 sectional view taken the internediate latch 900 with
the |l ower 4 and upper 2 wm&aj | osed position. The
intermediate latch 900 includes a | e a first
portion biased against the | ower housing and a’ second portion 920 extendi ng.
downwar dl y froweetmsiisoner housi ng. The upper end of the intetrmediosdos | at ch

extends 5 through a slot formed in the | ower housing and has a bent
end section 930, which, when thg | ower housing 4 is closed onto
t he upper housing 2, rides along the outside of the gasket

recei ving flange 94014 herﬁetmydmé&rﬁhmlayddﬁﬁt%yrtgaihhe wipetii the magdnduaver 4
housi ngs. To dlse te dlate | at ch 900, e se d e portion
of the @gf’w‘t@ﬁ?ﬁ aé#‘]‘ ef‘é"t“da'ﬁd frast ﬁ“"B%F’éf{ gﬁe?fo* E t he bent
end section 930 sécicabdidpccapable of being removed to accommodate masts of varying dsmensions

and for providing a relatively close fit therewith.

17. 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;

5 coating an inner surface of the dome section with urethane;

vacuum metalizing the inner surface of the dome section with aluminum; and

coating the inner surface of the dome section with 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 externally to an assembled upper and
lower housing assembly, the starter module comprising & plug-in connector to

electrically couple the starter to the starter receptacle without the use of tools.

19. A roadway luminaire as defined by Claim 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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10 fl ange 940. Once unl atched, the door may be opened to perform
mai nt enance and repair. Referring to Figures

1A and 1B, the lum naire of sent invention is shown in a
side plan view. Figure 1A Iy ﬁ,ﬂ ! lzﬁl, Hlmjnai re having the door 4 in the
cl osed position w c *®e upper housing 2 and utilizing

a flat lens. The door 4 is 15 mai ntained in a closed, |ocked position
by the toggle | ®¥CA33¥ Also illustrated in Fi gur ePCTASET8%he

nol ded receptacles 57, 58 for receiving the ballast and capacitor,
respectively. The receptacles extend bel ow% bottom plane of the | ower

housi ng 4. The alignment flange 162 is also illustrated in Figure
1A. Figure 1B is ident{-cal® fogdway luminaire as gefined by Glaim 18 warein theaPPeini naire i s
shown using a gl ebgsinptaxtkiRr ln@ildes @ pRotoeldchiittoftred Sell RecPtadl integrally moMed %o a
perspective view of the Jumnaire illustrated in Figures 1A"and 1B with

li ke c SPRRYHaSFtheseat1a8d the iseinang fyriver igglyring a plug-in photoelectric cell The

| ower housing 4 fshedib@y inkdd@l HEESe fcsfRll08 rdpREQANE 35th6utBe dsObOGHRL ed

t herein. Preferably, the starter receptacle is nolded directly
into the | ower housing 4 and the contacts for the receptacles are
slidingly fitted thergin. ARfinstaot Kbufidg bFa P&, oRbridifie 25 bal | ast
circuitry of the lumnaire. A comon failure node anpng | um naires using

t he circuitry oft Ragemeyntiagatsenbiyjegidingmepgs fof BPYHps thamagh e, | n
known | um nai r es,mdubiihgSbfnbif ko thé pols at one end of HR W8S eAblyin® R LduPlind Beah R ahNsi de
of the lumnaire requiring the lumnaire to be di sassenbled to
repl ace the Startcéqu?ﬁ:’Fdd%ﬂ@Iﬁ&P% make mai nt enance of the |uminaire of

the presentsinvention sinpligniad@ ifcBRihg ahbBingtfe ddtihtif3htit @ Sarkg) bR t he

starter receptacle 61, ) . . . .
housing including a mounting means for mechanically coupling the luminaire to the

mast mounting assembly, wherein the mast mounting assembly coupling means and
luminaire mounting means 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 slidingly fitted into the

alignment flange.

23. A luminaire as defined by Claim 21, wherein the mast mounting
assembly includes 2 first power plug electrically coupled to a supply voltage and said
luminaire includes a second power plug electrically coupled to a lamp socket, and
wherein the cooperating telescoping alignment means 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 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 and a coupling means at an

opposite end thereof, and
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21 fromoutside the |um naire housing. The starter 63 includes
mal e term nal s 65, preferably three 1/4" faston term nals, which

are received in the mati tarter receptacle 61. In order
to further protect the st} am mlﬁmune el enents, the starter
63 is positioned wthin a&%.mofk t'ef¥lcase 67. The starter case 67 and

receptacle 61 5 preferably also include a snap-lock feature to ensure
good nating cov® gwBizset ween t he mal e term nal s opcf,b@-,,ggsggter 63
and femal e receptacle. As illustrated in Figure 15B,

snap-1ock feature is achieved by nol di ng gnap-| ock receptacl es or sI otted
openi ngs into the | ower housing during manufacture and nol di ng on
the starter case 67 a luminaire inciidia g o Bolisig havitigiagnS okt koG£ OBRACL Or s 69

or cantil evered, f ers 0j ect ons 71 at the d| stal ends
t hereof for engg’gl %‘“ﬁﬁ“e‘”‘ ’1“%?38‘8’%%?%8&84’*??“% Emg‘fh&?’@g?’ coupling th
receptacle. |n hmnape mftbarmdme:ﬁmmgaimﬂiiy,ﬂheﬁinwsﬁas@mo&ﬂﬁg &E@ﬁﬁﬁmﬁ?’ whi ch

i ncludes a ted circuit bqard tpotted i n epoxy to reduce damage
fromwater, di r{ufm:wr%t?: :? Bie FROREAENE mterioc £ engagement means to positively latch the

luminaire to the mast mounting assembly, said cooperating interlocking engagement
10 means including a spring latch mounted on said mast mounting assembly and a

cammed receiving slot on said luminaire 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.  Aluminaire as defined by Claim 24, wherein the cammed receiving slot
includes 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 mouating assembly, said spring latch automatically resets to a

proper installation position.

27.  Aluminaire 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

S a luminaire including a housing having a lamp socket mounted therein,
the housing including a mounting means having cooperative engagement means for
mechanically coupling the lurninaire to the mast mounting assembly, wherein one of the
coupling means of the mast mounting assembly and the mounting means of the
luminaire 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
substantially frusto-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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heat nolded within the starter case 67, extends downward fromthe bottom of

t he | ower housing 4 when the Iomer housing Is in a closed
position with respect to the 15 . Accordingly, the
starter 63 is protected by the Iurrin ﬂ@ﬂﬁ@, contact with
the el ements, yet is easily and readily ac mai nt enance pur poses

(i nspection and/or replacenent). Additionally, no tooI S are necessary when
changi ng wo973shae starter due to the snap-|ock feat ur erainissivasssz

el i m nates any hardware for nounting the starter to the

| um nai re. Advantageously, the starter mayibe nade to include a 20

printed circuit board positioned wthin the starter case which is
surrounded by a 28. Apstitveyngminaire comgrisibg r educe the occurrence of
tenperature, noisture and vibration. . failure. .

The ballast circuitry in afnﬁlgp‘?rg\%sl’“gﬁ%%fnﬁﬁfﬁﬁeﬁgr BEFPR P28 onnect ed to
t he upper housi algwer, housing ina:mg aama thobket r;cuuihgmaiutﬁugkirqabm@i n
connector (not s naire ave 1D t he bal | ast

circuitry nount eﬁ‘)’mgr‘fiﬁg’? ﬂﬁﬁ%fﬂgﬁé’ﬁ%&ﬁhg‘emﬁ%{%&tﬁ%ﬂs’“g ar 2t

I nventi on rsount Saraknd atbhi&stcfmm@oh@rkbsha@fheblﬂhstbﬁémiaﬁét adowerUediperaturt he | ower

housi ng. Thi s de 1,0 ﬂ} oS for easy mai ntenance when the | ower
housi ng or door BfOORBIRRA Hgful e of the ballast o "Firt hernore, the entire | ower
housi ng assenbly including the ballast circuit my be replaced

housi ng of ¢ he_Uppe? hauk FireRabrEmBstie tarhay Ftrre CREM R Ee g
| um nai re can beof 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 2
reflector geometry;
5 applying a reflective substance directly to said inner 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 s 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 following the applying step further
includes the step of mechanically coupling the first and second upper housing sections.

32. A reflector for use in a Juminaire, comprising:
a plurality of aiming bands arranged within the reflector, each aiming
band having varying angularly displaced portions along its surface in both a horizontal
and vertica! axis with respect to the reflector, wherein successive bands of the reflector

5 are vertically stacked to form the reflector.

33.  Areflector 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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22 changed by replacing the | ower housing with one having a
different ballast circuit Accordi ngly, the nai ntenance procedure
for the lumnaire of the present invention is greatly sinplified.

To repair a failed lumnaire, the ' woul d check

the | anp, the photoelectric controﬁmugmﬂm}lmlmarter I f none of these

appear to be 5 the problem the ba gapaci tor nmay be repl aced.
or the entire Wowessitsousi ng 4 can be repl aced. AdcgrRatdane! Yy, the
entire lumnaire can be replaced by twisting the lum naire 10 off
the mast nount docking station 6 and tw sjj ng on a new one. The

tw st-lock feature of the present invention will be described in greater

detai |l bel ow. 34.  Areflector as REh&y HylmgmtBQ Whetkit 88 rebloftoriRdlndbd b t he
mati ng hi nge 150 of. t he .| owe hou n é 4 is shown in detail. This
hi nge design is refiRctiyp sastonaiaclpding adp ‘Qfg BSCHRA 2 EFREUHCS eep guiabt and a left 2.

More speci fi cal kifle sectn, Iidngep 450 andted Hdesaasasgbmg ri b 152 and hinge
engagenent ribs 154. The hi nge i ncludes a central rod 156 which

Is seated within the upper housi ng hook 26 when assenbl ed. To

i mprove operability 35f t Berehydrbs fBbsH YT IR Bwherein the reflectdraPfoli&N openi ng

the lumnaire on,a table top, the cammng rib 152 allows the | ower
using a vacuum metalization process.

36. A method of mounting a lens in a luminaire comprising the steps of:
providing a housing including an opening therethrough 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.  Aroadway luminzaire comprising:
an upper housing including a reflector and a flange substantially
surrounding said reflector, said flange further inchuding an upstanding wall substantially
circumscribing & central section of said flange,

5 a lower housing including a lens in alignment with said refiector of the
upper housing, the lower housing including a gasket substantially surrounding 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.

38. A luminaire comprising:
a housing including 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 s phug-in photoelectric control cell

5 without the use of tools.
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15 housi ng or door to be opened w thout binding even though being
inverted. The slotted portion 158 next to the cammng rib 152 is
seated within a | ower | edge of the upper housi ng. The upper

housi ng | edge, upon opening of th r 4. ri ong the rounded
camming rib 152 to prevent bindin3 ﬁu 'ﬂm H genent ribs 154 extend
to engage the rounded surface of t hook 26 preventing the

door from 20 heifag renoved until the door is opened no -
approxi mat el y 1‘§gfer r? fromthe cl osed posi tion. Féeigtejgbtqﬁ:é”%ooks

26 cl ear the hinge engagenent ribs 154, th door 4 is free to be
lifted away fromthe upper housing for repair or replacenent. The hinge

engagenent ribs 154 oVi Raﬁm I s for maintaini ng engagenent
of the uppgﬁ‘an%gF%ng ousﬁﬁﬁmﬁﬁ%‘l such di sengagenent is
desired. 25 an uphsr wufing havieg a selegonpotidarted therdm amhi nt ai n
engagenent of the hook 26 an i nge, . 1 of.. t Qresent invention,
a hinge clip 155 may be sﬁgﬁ)é%u%g Pavfnﬁea x?{lgalf?ﬂi%&%ﬁigm%& st r%é%év%afn

Fi gure 15E. The kdidigeechougng] S6d upped hoddisg iaclndinge ekt saxchcob thefdsd, siddevantial |y

substanti ity | CosgREdhg ) Baclante FRS ARaPRE 1 88 e Put R SR et ng
across a top por tedinringpoditivaedwitiin 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 hings
from uncoupling from said hook until a predetermined angular distance of said lower

10 housing with respect to said upper housing is reached.
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23 26 hol ding the hinge red positioned in the hook'preventing

di sengagenent t her ebet ween. Upon opening of the | ower housing,
the hinge clip 155 prevents the | ower door 4 from being
di sengaged fromthe upper housing 2. To renove the | ower housi ng

4 fromthe | umwaitsizst he hinge clip 155 nust first be renoved, 5 -
Figure 3 illustrates an expl oded view of the nast nount dockiPr?&’[%qP?ﬂJ??}n 6
formed in accordance with the present invention. The mast nount docki ng
station 6 i ncl udes an upper nast assenbly 64 and a | ower nmast
assenbly 66. The mast nount dockj ng station 6 is preferably
formed of precision die cast alum num Théhﬂgper mast assenbly 64
is secured to the pole mast by a fitter clanp 68 which is attached to the
10 upper nast assenbly by a pair of bolts (not shown). Preferably, the
fitter clanp 68 i ncludes a gripper portion 79 having a roughened

surface for bette iRl ng a,pol e or mast and to prevent
over-rotation of g;gilu lnaigk to the mast nount docking station

upon installation e Trast unt docking station 6 is capable of receiving
11/4" t hrough 2" pipe wthout rearrangenent of the clanp 68 or
bolts. The upper mast 15 assenbly 64 al so includes a series of
inclined steps 70 for receiving the end of the pole 8§ 0. The
inclined steps 70 are provided to allow angles of tily for leyéling the
lum naire 10 with respect to a hqébzonta24plane to prqgduce maki mumlight to

t he 18 32
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surface below. In the preferred enbodi ment, the inclined steps 70 permt
t he greatest | evel i ng adj ustnent presently available, i.e.
+/-6[err] with respect to the horizontal plane. 20

Furthernore, the upper and | ower nast assenblies 64, 66, respectively, are

provi ded at ongy@efkaydst h a thin wall section 72 which may beggﬁwg‘g&g#
g the

simlar to a "knock-out"™ in a junction box, there

mast nmount docking station 6 to recei ve mast arns of different

di rensions and to provide a relatively close fit therewith to
prevent animals fromentering the mast nmpunt_ docking station. The upper and
25 | oner nast assenblies are providg 24 the opposite end with a keyed
connector 73, 75, respectively, for mating connection with the
keyed openings 43 of the twist-lock plate 46 shown in Figures 1

and 2. The keyed connector 73, 75 includes a chanfered
undersurface 81 to provide a canm ng action at the joint between the

| um naire 10 and FIG_ 1A

>

1 L r//4
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24 mast nount docking station 6 conpressing the seal 42 to

produce a tight fit t her ebet ween. Figure 3
also illustrates a power plug connector 74 for receiving the electrical
power conductors to operate the lum naire. The power plug connector 74 is a
female 5 worsmezikor and i ncludes three snap-in receptacle term nals 77
whi ch recei ve the power conductors and are secured %%WP%@ra
screw on the side of the termnal. Figure 4 is an end view of the

femal e power plug connector 74. The plug serves as a receptacle
for the male plug connector 36 of the lugipaire (Figs. 1 and 2). The outer
circunferential edge of the female power3IZE)is provided with a series of

crenul ations 10 76, each identified with a different voltage rating.
The plug is desjgned so that the i ntended vpltage rating of the
power supply is]i?i nt'ed i for exanple, a vertical position
(along center | Hne to tRereby identify the propey voltage for thg

particul ar &acle
74 includes three receiving i rcul ar

slot for receiving the term
positioned in the | um nai
a correspondi
therewith. Thus, it w
is designed for a spe

4 voZtag ¥/
7 oltq e flent
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20 the female receptacle is coupled to a 480V power supply, a

| umnai re designed for a different voltage rating will not be
able to be connected to the receptacle. This safety feature
permts the lumnaire to be a universal fixture which may be designed to

operate at diffwoems3izol t ages, yet prevents a m smatch of a %%sy%aoagzw

and lum naire from bei ng connect ed toget her. 25
The twi st-lock feature of the present invention is provided by the
i nterface bet ween the mast nount docking station 6 and the

| um naire 10, such that the nmal e and femal e plugs 37, 74,
respectively, are electrically connected Vp%% t he mechani cal

connection of the lumnaire 10 to the nast nount docking station 6.
Preferably, the twi st-lock is acconplished by a rotational

nmovenent of theFT@im_\@h resgsct to

25

~J
N
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t he mast nmount docking station rangimng fromabout 15[err] to about 30[err].
The tw st-1Iock feature provides both el ectrical connection
between the mal e and femal e plugs as wel | as nechani ca
connection of the lumnaire 10 to the mast nmount docking station 6.
Furthernore, thgolyssiss! ock feature provides for fool-proof v%,l[{gsgﬁ%,’”

mat chi ng between 5 the power source and the lumnaire a G
thereto. Specifically, the key/keyways of t he mast nount docking
station 6 and | ocking plate 46 of the lumnaire, respectively, in
conjunction with the keyed plug and recepiacl e are designed so that only
correspondi ng voltage nale and fenal e pluéﬁéﬁhy be electrically connected.
Addi tional ly, mechanical stops are provided at the key/ keyway interface for
provi di ng 10 a stop agai nst over mechanical rotation.

In an alternative enbodinent illustrated in Figures 16 and 17, the upper
and | oner nmast assenblies 64, 66 respectively, are designed to
provi de a tel escoping feature for nounting a lumnaire 10 onto

t he mast nount docking station 6. Mre specifically, the | ower
mast assenbly 66 includes at its keyed end a contoured arcuate 15

portion 160. The upper mast assenbly 64 has a substantially arcuate center

surface 170, which upon connectfon to the | ower nast assenbly 66
forms a substantially ci rcul ar*3haped end portion 160, 170 which
is received in an interconnection end of tNe |l um naire. As

illustrated in Figures 8 and 10,, the intercpnnection end of the lumnaire

i ncl udes an outwardly extendi ng~flange 162.f Accordi ngly, upon coupling of

t he 20 lum naire 10 to thejmast nount [docki ng ation 6, the circular
end portion 160, 170 ol ¢ ation tel escopes
into the flange 162 offt?

FIG—4
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protect the seal 42 from ultraviolet ray. exposure and rain, prolonging
seal . life. As illustrated in Figures 10 and 16, a

| ocking nmeans is provided for |ockingly 25 coupling the lumnaire 10
to the mast nount docking station 6 upon conpletion of

tw st-1ocking tweopgEaonents together. Mre specifically, as _illustrated in
Fi gure 16, ﬁ?he mast mount docking station | ower madCTASYEANRy 66
i ncludes a substantially triangul ar opening 164 in which is
nmounted a torsion spring 166 having a first end 163 proj ecting
upwardly at a point closest to the keyed end _of the |l ower nast assenbly 66
26 _ and a second end 165 exte®{ &4 through a hole distally

| ocated with respect to the triangul ar openi ng 164.

FIG—5
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The torsion spring includes a spiral 1 ooped portion between the first and
second ends to bias the first end toward the keyed end of the
lower nmast assenbly. As shown 5 in Figure 107 the lum naire fl ange
170 includes at a |ower surface a cutout 172 having a cam
pattern to creaydomsdigski ng neans with the torsion spring 16 wer
mast assenbly. The flange 170 includes indicia 17?”?%@%2@¥+%g
the proper orientation of the torsion spring 166 therein for
installation and renoval of the |lumnaire.

Specifically, upon installation of the lumpaire 10 onto the nmast nount

docki ng 10 station 6, the torsion €@d%g 166 is first aligned with
the cutout 172 and defl ected rearwardly fromits rest position by
the first camsection 175 of the cutout 172. Upon rotation of the

lum naire with respect to the mast nount docking station, the spring
travels along the first seclqHy on 175 until it springs forward reaching
its | ocked poi?E(QWAiiéin the second canf8ection 176. In this
position, the lum naire”i ul | | ocked iN place with respect to
the mast nount docking station. To renpbve/fhé |l um naire, the
torsion spring 166 is noved to rest on §g rd cam section 177 of the
cutout 170. Wth the spring 166 resting " Aja third cam section 177, the

| um naire may be tw sted off 1--.' g station. The triangul ar
opening 164 allows the spring i nove to rest on
the third camsection 177 thereby unl g | ocki ng nmeans and
facilitating renoval of the lum nairelflO t he docking station 6.

Since the torsion spring %gp i s_biaseq resting position, the spring
automatical ly rese ‘

installed without |ocking. The torsio
al i gnnment guide for initial positioni

spring also acts as an
y’of the lumnaire 10 onto

43
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t he docking station 6 for installatioen. .25 To further
facilitate nounting of the lumnaire 10 onto the mast nount docki ng
station 6, the male plug 36 and fenale receptacle 74 are designed to

i ncl ude matingly tel escoping portions to aid in alignnment for
installation. Moerspacifically, as illumnated in_Fiqure 18 the
femal e receptacle 74 includes a first substantially PC&REEWEWEZ

27 cylindrical projection 180 |ocated centrally on the
receptacle and bei ng surrounded by the fenmale electrica
receptacl es. The second step portion 182 is also substantially
cylindrically shaped and a third step;xna 84 184 is fitted within a
nounting groove 173 formed in part in both the upper and | ower

mast assenblies 64, 66 respectively.
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5 Accordi ngly,
coupl ed toget her,

in the nounting groove 173. As
upper nast assenbly 64 includes a projection 174

when the upper and | ower past assenblies 64, 66 are
the female receptacle 74 is retainingly nounted
shown in Figures 17 and 18,

t he
whi ch matingly

engages a sl ot we7Bmesed in the third step portion of the fe -
receptacle to maintain the proper orientation of the receptac?@bﬁﬁwpﬁgznast

nount 10 docking station. As previously noted,
may be rotated to indicate
connected thereto. The mating projection
receptacl e ensure agai nst unwanted rotati
set.
plug 36 which is nmounted to the 15

male plug 36 is forned with three stepped recesses

Figure 19 is a cross-sectional

the fenmal e receptacle
t he voltage of the power supply

sl ot 185 on the

§4o7 e
fter the supply voltage is
view of the nmale

| ocking plate of the lumnaire.

The
whi ch matingly

receive the stepped projections of the female receptacle 74. Mre

specifically, the male plug 36 includ

st epped recess 192 sedpnd step Ed recesg
of the lumnaire 10 to the decking st tion 6,
of the female receptacle is received i he cen 'al axp
of the male plug. The second step por

received by the first stepped recess e thyrd st
provi des a recei ving space fpehind the I\gcking
the keyed projections fornmed on the ’ mast un

upon insertion of the naire 10 onto

t he plug asSe

Accordi ngly,
nmount docki ng stati on,

25 alignment neans to progerlg_orient the |um ngir
on the docking station. ~Fu ernore, as earlijern
| ocki ng means conprising the torsion ring 166

172 provide further alignnment neans he lum naire f
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docki ng station 6.
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|y provides a threqg-step tel escoping
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and fl ange cutout
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onto the docking station. d

28 . Figure 19A illustrates a nodified plug/receptacle
conbination simlar to that shown in Figures 18 and 19. In
Figure 19A, the male plug 36 is illustrated in cross- section
and i ncludes a wabgsgsund pin 196 having a term nation end %ﬂgsg%fs&"a
system ground. The fermal e plug receptacle 74 is shown in partia
cross-section and 5 i ncludes a mating femal e ground pin receptacle
198. The fermal e ground pin receptacle 198 has a termnation end

coupled to the housing of the lumnaire to,create an effectively
grounded devi ce upon interconnection of1ﬁhézﬁale plug 36 with the fenale
pl ug receptacle 74.

FIG-9C
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Referring now to Figure 20, a further alternative enbodi nent of the present

10 invention is illustrated. The fixture would again include a
| um.naire and a mast nount docking station 6' conprised of upper
and | ower portions 64', 66'. However, the mechani cal and

el ectrical con ; etween the docking station 6' and the lum naire-
10" are nodifi ;‘gé??l%%sgarl i er enbodi nents. Mre specifically, quﬂé”%””

el ectrical connection is nade by mating a nmal e connector 200
havi ng contact bl ades 210 which 15 may be | ocated at the connection
end of the lumnaire 10° with a docking station 6 femal e
connector 220 for receiving the male conhkf23 200. The nmale and fenale
connectors 200, 210 may be adjusted to acconmodate di fferent supply and

| um naire vol tages by placing the connectors in appropriate
mounting hol es 222. Accordingly, el ectrical connection nay be
made only if the male and femal e connectors 200, 210 are 20

al i gnnent so thatJEgKgp 59 g of vol tages nay g}E}

To mechanically c mnaire 10" to th ation 6', the

| um naire may include a tab-shaped projection 212 on its undersurface and a
| at chi ng finger 214 extending froma top portion of the lumnaire
10'. The docking station 6 may preferably include an el ongate
recess 224 in the upper portlon 64' for receiving 25 the | atching
finger 214 of the - —=a | atch 226 for |atching engagenent wth

t he tab-shaped profctii on| 4 cordi ngly, upon nmechg al coupling of the
lum naire 10" to th :okkirg sflation 6' by thed2atch /ifafs described above,
the mal e nd e A triga connectors 00 becone

el ectrically connectled. | Bl tipér docki nQ ¢ on or lumnaire
may i nclude a gaske 2#% Rededround to sealing nat¢

FIG-12
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29 two conponents upon nechani.cal coupling together.

Furthernore, as earlier di scussed with respect to other

enbodi ments, it is possible to include tel escoping conmponent
portions to enhance alignnent and provide greater mechanical strength to
t he coupling ofwdbgashism naire to the docking station. 5

previously noted, the lum naire of the present invention proﬁqg§97m%ved
photonetrics over known |um naires. Several factors contribute to this

| mpr ovenent, the nost significant of which is the lumnaire
reflector. The reflector 16 foaned in accordance wth the present
invention is best illustrated in Figured2¥270, 11 and 21.

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

| FIG-10
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10 The refl ector geonetry 51 i*'s conprised of a plurality or
hori zontal | y arranged bands 120 specifically designed to contro
bot hr t he hori zontal and verti cal

flux emanating fromthe
reflector. Specifically, the shape or contour of these bands are curved to
control the fl wolewssizontal |y and vertical flux control is achieved by.

varying the vertical angl e of the bands as they curkfd/US97/03852

hori zontal ly. The bands 120 are arranged vertically 15 coupl ed
together with the edges of successive bands being tangent. In the preferred
enbodi mrent each band is approximately one-half inch in height. Each band is
curved so that they are irregdlfb/ZWth respect to the horizontal

and vertical axes as they progress around the reflector. Since
each band is curved,

no flat surfaces exist, and undesi rabl e fl ux
concentrations known as "hot spots" are avoi ded. 20
Referring to Figure 21, the reflector 16 can be divided into six nmain
surfaces whi ch control the distribution of light therefrom The
si x sections are defined as

foll ows: house side reflecjgr i on
230 which reflects the light towards the house si de i |y

street; street side reflector sectiofY 232 which reflects Iight ness from

t he nmounting pole and up and down the road; ri efl ect or
section 234 which 25 reflects Ight up t ljeft| of the

fixture; left side reflector section whigh = I gfpt down
the road to the right of the fixture; tyf’/ gt gi dg sefti on
238 which reflects light up the roagd 40 {hell gft jof | fnd top

t
| eft side reflector se‘ﬁéon 240 mhi gh ret]l € upllt he road
to the left of the fié}ure. TheOyse sj fle o

h
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30 and street side reflector sections 230, 232 generally emt
mnimal light wwth the street side reflector section emtting
nore than the house side section. The right side section 234 and
| eft side section 236 emit the main portion of lighting, providing the high
candl e- power r i or fixtures nounted high above a roadway. 5

The refl ector ?gaﬁggﬁﬁg the geonetry illustrated in Figures fﬁxgﬁﬁwﬁﬁnis
nost effectively formed by a vacuum netal i zati on process over the
nol ded conposite housi ng as earlier discussed. This process is
nore accurately repeatable than hydr of or med al um num di sks
commonly used in roadway | um naires. Sped@ﬁzzally, t he nol ded
conposite housing forns the bands and a high purity nmetal having 85-90% 10
reflectivity is applied directly to the nolded formto create the
reflector. Hydrofornmed reflectors are known not to be accurate
and therefore use refractors to nmask those i naccuraci es. The
present invention overcomnmes these di sadvantages. Additionally,

since the conposite housing is an insulator, there is no need for grounding
the fixture.
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Anot her advantage of a highly accurate reflector is that a snooth flat |ens
may 15 be utilized as opposed to a lens requiring a prismatic
refractor. A snooth refractor or lens is nmore efficient since the
control is closer to the energy source. Accordingly, there is no
uplighting or Iy ve the horizontal plane of the reflector opening due
to a prisnatic‘,fng?%%?%r. The highly accurate reflector of tHEHH E’P}?{’zg

i nvention may be used in conjunction with either a snmooth flat or
sag |l ens having no refractor. 20 Al so shown in Figure 21 is
a preferred distribution of the aimng bands form ng t he
reflector. Each aimng band is angularly1ﬂyﬂﬁlaced along its contoured

l ength with respect to the horizontal and vertical axes. Mre
specifically, each aimng band may be defined by a series of
parabolic aimng sectors which direct light to a specific |location

on the ground as illustrated in Figure 21. Referring to Figure 23, the

| ight distribution 25 pattern for the right side reflector section
ai mng band closest to the reflector opening is illustrated. The
i ght pattern fromthe aimng band is shown in graphical form such

that the y-axis is at O with respect to a horizontal axis of the lumnaire
and is perpendi cular 'to the curb line. The x-axis is illustrated

as being along the curb line,

|
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31 90[err] with respect to the horizontal axis. The grid in
Figure 23 is made up of nounting hei ghts, i.e., one unit is
equdl to the nounting height of the |um naire above the gr ound.
The light pattern illustrated in Figure 23 corresponds to the |ight

reflected by wooerssizs €ach aimng band sector of the aim ngg&@g%m%?gsest

to the reflector opening as showmn 5 in Figure 21. In vi

desired light pattern, each aimng sector varies in arc | engt h
around the reflector. As an exanple, to achieve a pattern of the |ight

bei ng reflected by the | owest ajmng band in the reflector to 90
wWth respect to the hori zont 46/2&fs, the ai m ng band sector nust
be at a 71 angle with respect to the vertical axis, i.e., the

exit angle of the reflected light. Each aimng band sector varies in 10
both the horizontal and vertical axes angles to achieve the desired |ight

di stribution. Referring now to Figure 22, which is a
cross-sectional view of the right side reflector section through
a center of each of the aimng sectors illustrated in Figure 21,
the angul ar variations of the aimng band with respect to the horizontal
and verti cal pl anes of the reflector over its length are shown.
As shown in Figure 22, the angular 15 di spl acenent of each ai mi ng band
sector with respect to a horizontal plane varies to o
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achieve the desired |ight pattenn. For exanple, the aimng band sector
which directs light to a 95[err] fromthe horizontal axis (5[err]
behind the curb line with respect to a | um nai re nmounted at the
curb Iine) has an angul ar horizontal displacenent of 93[err] 31

32" and the exiwoengkms of the light is 71.067[err]. Thus, in _order to .
achi eve the desired 20 light distribution pattern, each PGTHSTH8%nd
sector is specifically designed to be at a certain angle, both
horizontally and vertically, with respect to the light source. It wll

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

conprises a series of flats a‘ssz(Z7at ed with each ai m ng band
joined together to formthe reflector surface, even though the
cross-section appears to be a curved surface. 25 Usi ng

flat aimng bands elimnates the probability of concentrated flux which

may occur in known reflectors due to manufacturing tol erances or

m sal i gnment of the anp within the reflector. Thus, the ainmng
bands of the pr esentFlGﬁit]jéCpr oduce a tB0e uniformlight

di stribution even if msalignnment occurs. Furthernorg, by nolding

the reflector geonetry directly onto the inner sur/«%e of the upper housing

and coating — r
[
T
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32 with a reflective paint or the |ike, refldector geonetries

i ncl udi ng undercuts, such as those in the top rirght and top left
refl ector sections, are possible. Additionally, nol di ng t he
reflector geonmetry directly in the upper housing nakes it possible to

generate the speebisxgsai m ng angles to achieve a desired light pattern. As
will be 5 appreci ated by those skilled in the art, ther§Hﬁ§'@Pm”

di spl acenent of the aim ng bands formng the reflector may be
optimally designed to achieve a desired |light distribution t aki ng
into account the size of the reflector wwth respect to the |ight source,
the type of light source, the 1827 on of the |ight source within
the reflector, the height of the fixture above the surface to be
| i ghted and the type of light distribution pattern to be 10 achi eved.
The refl ector design of the present invention also provides a thernmal

advant age to the light fixture. Mdre specifically, since the
reflector is formed by netallizing directly onto the interior
surface of the nolded conposite hoysing, the housing acts as a
heat sink to dissipate heat generat®d by the |anp. Accordingly, w nd and

outside air 15 cool the housing to dissipate heat generated by the
| anp. I n conventional designs usi ng hydegtmmned refl ectors, there
is generally an air space betméB‘ the re ectef4?’ thgglumnaire
housi ng. This air space acts as a i{ﬁsul at A5 doub & pane
w ndow, preventing heat from bei ng\drssi pAl trappi ng the
heat within
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the | um nai re housi ng. 20 . Another design feature of the
present invention which permts inproved photonetrics is rel ated
to tthe light source being nounted at a front end of the | um naire
opposite to the connection end to the pole. Mre specifically, the | anp,

whi ch in nost i I's a high pressure gaseous dischargeééﬂgs ﬁ*ﬁ?cing
t he d@égﬁgggéannunt of light at an angl e perpendi cular 92 e 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[err] above a horizontal plane. Tilting the | anp takes
advant age of the natural luned@A2%ribution of a linear | i ght
source, such as a high pressure gaseous di scharge | anp.

Specifically, tilting the lanp allows nore light to be directly aimed at
the roadway fromthe |lanp w thout having to redirect such |ight.
Furt hernore, since

173
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33 t he socket blocks a portion of the light, by placing the

socket within the house side refl ector section, the |light being
bl ocked is that directed to the house side of the street which is
t he | east inportant portion of reflected light comng fromthe |umnnaire.
The ?g the present invention places the |ight_socket -

hi gher within the re# ector cavity 5 so that the tiltéﬁnﬁ§ﬁﬂmﬁgkes
it possible to get nore |ight beneath the socket for redirecting
to the roadway, virtually elimnating dark spots. Naturally, the tilt or
angl e of the lamp wll be optimally chosen to allow the lanp to
be as close to the opening of 20L27ef | ector as possi bl e based
upon the specific shape of the lanp to be used. Lastly,

the refl ector design of the present invention provides inproved roadway 10
safety. The specific reflector design including a series of aimng bands

curved in the hori zontal plane reflects light to be distributed
at a greater angle with respect to the hori zontal plane fromthe
fixture to produce less glare and light pollution. The refl ector
design directs light so accurately that the need for a prismatic refractor
was elimnated. Furthernore, the |light distribution achieved by
the lum naire of the present 15 ™ invention is uniformy even, with no
concentrated flux or hot spots. 3 nce the refl ector design of the

rch on the roadway surface than

es are needed to light each road mle. To
t hg si ng surroundi ng
nnent™ w th thereflected |ight

present invention fornms a w der
traditional fixtures, fewer fixt
further optim ze refle¢ted Iight,
the lens in beveled to be in

so that interference therew 'IiIESIZ§i211£1k4nrnrqﬁgiiiiz — THe bevel ed
cross-section al so provides| maxi mum strength t¢ t ] assenbl y.

mr

o - —_—
) =
P P ——————————
= 0
\__‘/e
Z; N——
~
;__....E--
— n
l= 00
\ —

o
q—] ﬁ:

| < 3
O © -
=y SUBSTITUTE SHEET (RULE 26)




Accordingly, the lumnaire of the present-invention is sinple to instal

due to the two piece design, i.e., the nmast nount docking station
6 and the lumnaire fixture 10, which are electrically and
mechani cally connected via a twist-lock feature. Al so, once the
mast nmount docki.BQ. ion is installed, repair and/or replac J@& he
25 | um naire i/é:hg&l nplified and can be done "hot" since tﬁ@ﬁ%‘ 9#5
connected to the | um nai re by neans of the nmating power plugs.
Furthernore, general maintenance of the lum naire has al so been

sinplified by elimnating all unnecessary hardware, e.g.
providing a plug-in photoelectric contrd?{fém , a plug-in starter, and a

| ower housi ng door latch which requires no tools to open.
Additionally, the design of the | ower
34 housi ng whi ch includes the ballast circuitry can easily be

electrically disconnected form
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t he upper housing by unplugging a connector and being lifted off the hooks
of the upper housing for sinple replacenent. In the alternative,
the 'entire lum naire can be qui ckly and easily replaced sinply by
twisting off the old lumnaire and twisting on a 5 new one. The

|l um naire of t nt invention also provides power plugs f
bei ng adapted t ogﬂﬁigresently avail abl e international volta g@ﬁ%&gﬁgﬁ

f ool - proof keyi ng systemto allow only correspondi ng voltage

| um naries to be coupled to the mast nmount docking station

Vari ous changes to the foregoing descri bed and shown structures would now
10 be evident to those skilled i n22y,2%rt. Accordingly, the
particularly disclosed scope of the invention is set forth in the
foll owi ng cl ai ns. 35 WHAT
IS CLAIMED | S: 1. A lumnaire for nmounting to a pole which conprises:
a mast nount docking station including a clanp for attaching to the pole at
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one end of the docketing station and-a keyed coupling nmeans at an opposite
end of the docking station; an el ectrical plug connector disposed
in the coupling neans end of the docking station; a lumnaire
‘including a mating electrical plug connector for electrically connecting
the mast nount w@ekisyk station to the lumnaire, the |um nai rp%.ryqég; 5

i ncl udi ng a connection end havi ng keyways therein such that the T'umnaire
is renovably nechanically and electrically coupled to the mast nount
docking station by a twist-lock nmating between the mating electrical plug
connectors and keyed coupling nmeans of the mast nount docking station and
the keyways in the connection end of tB8/2i naire. 2. A
lum naire as defined by claim1, wherein the mast nount docking station
conprises an upper mnmast assenbly and a | ower nmast assenbly, gpne of the
upper mast assenb d | r mast assenbly including the for
attaching the docq?listaél to the pole, the upper masf assenbly being
renovabl y secured he r mast assenbly to thereby/secure the

el ectrical plug connector therein. -
claim1l, wherein the mast nount d ' station

inclined steps at the na nting end to aIIBh#Q\\
| eveling the lumnair

naire as defined by
es a series of
of tilt for

4
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4. A lumnaire as defined by claim 1, wherein the lumnaire is

tw st-1ock coupled to the nast nount docking station by about a 15[err] to
.about a 30[err] rotational novenent of the lumnaire with respect to the
docki ng stati on. 5. A lum naire as defined by claim1, wherein
the electrical gwW r of the docking station receives powe rs
whi ch exit the poleég?ﬁe el ectrical ° 36 P c%ﬁﬁﬁ%ﬁ@%hgeing
provided with a series of crenulations, such that each crenulation is
identified with a different voltage rating to accomnmopdate all internationa
vol t ages. 6. A lumnaire for mounting to a pole, conprising:

a mast nount docking station having a pdzé/aahnection end i ncl udi ng neans
for attaching the docking station to the pole and a coupling neans at an
opposite end of the docking station; and

FIG-21
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a lumnaire including a connection end having mating coupling neans with
the docking station coupling neans such that the lumnaire is renovably
.coupled to the mast nount docking station by a twi st-1ock mating between
the respective coupling neans; wherein the pole connection end of the nast

mount docki ng S{ydlehsiag Ncl udes an opening for receiving the ‘Qﬁjé'?s
o

plurality of renovabl e knock-outs therearound for enlarglng t g to
accomodat e nast dianmeters of varying sizes. Alumnaire
for nounting to a pole, conprising: a mast nount docklng station

havi ng a pol e connection end including a neans for attaching the docking
station to the pole and a coupling neans2®/2in opposite end of the docking
station; and a luminaire including a connection end having mating
coupling means with the docking station coupling nmeans such that the

lum naire is rendwably coupled to the docking station by a tw st-Iock
mati ng t herebet weenz\ wherein the |umnaire further includes a nol ded
phot oel ectric control ™ecept acl e extendi ng above a top portion of the

| um naire and a nol ded ehectroni cs conpartnent extendi ng bel ow a bottom
portion of the lumnaire to™yovide hand holds to performthe tw st-1|ock
nmounti ng of the mnaire tot docki ng station. 8. A net hod
of installing or r ving a roadwa mnaire, the lumnaire including a
mast mount docking stgtion for attachnen a pole mast, the lum naire and
docki ng station includi mating tw st-lock conné e |lumimaire and
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37 nmount docking station further inclyding mati ng power plug connectors,
the method conprising the step of: twsting the lumnaire with
respect to the docking station to thereby mechanically and electrically
connect and/or disconnect the mating tw st-lock connectors and the mating

power plug conngple®sfiss 9. A method as defined byp&lddodhides
wherein the step of twsting the lumnaire is acconplished inTess t%zana
gquarter-turn. 10. A roadway | um naire conprising: a

mast nmount docking station having a pole connection end including neans for
attaching the docking station to the polf 759 a coupling neans at an
opposite end thereof; 6
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a first plug connector having fixed contacts .coupled to a power supply, the
first plug connector being positioned at the coupling neans end of the
docki ng station; a |lanp assenbly including a housing having a nmating
connection end and a central cavity enclosing an illum nating | anp
electrically c to ballast circuitry, the mating conn [ nd-
further includﬁﬂgﬁgkggcond pl ug connector having fixed contaggé“%QM%mg

el ectrically coupled to the ballast circuitry, wherein upon tw st-I|ocking
the mati ng connection end of the |anp assenbly housing to the docking
station, the lanp assenbly is renovably nmechanically coupled and the fixed
contacts of the first plug connector i&/@dgage with the fixed contacts of
t he second plug connector to provide power to the illum nating | anp.

11. A roadway lum naire as defined in claim210, wherein the fixed
contacts of one of the first and second plug connectors are bl ade-type
contacts which ar ei in mating bl ade receiving socket contacts.

12. A roadway II? G;hr defined in claim210, wherein the docking
station attaching neans is a slip-fitter clanp.
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38 13. A lumnaire for nmounting on a pole, conprising: a
mast nounting assenbly including neans for nounting the mast -nountiyg
assenbly to the pole at one end of the assenbly and a coupling nmeans at an
opposite end of the mast nounting assenbly; and a lumnaire

i ncluding a housing for nmounting therein a_lanp, the housing including a
tw st-1ock nmounting neans for nechanical |l y"toupling thﬁi"

mast nounting assenbl y, wherein the mast nounting asse ﬂmmmmmm
and | uni nai deHapluhd L BsISincl ude cooperating tel escoping al i gnnent
means for ease of assenbly 14. A lum naire as defined by claim
13, wherein the cooperating tel escoping alignnent neans includes an
al'ignnent flange .on the;lumnaine and,said JBst. aeuntd g agsemy (S QuRkicRg
nmeans is di mensioned to be slidingly fittéd over the alignment flange.

15. A | umagé e dscideftaresdsby claim 13, wherein the mast nmounting
assenbly includes a first power plug electrically. coupled to a supply

vol t age and sal d 3G e F‘bd‘?hﬂ}élaf&é@“a“sbééﬁd~bdif9e+rﬁlt%@”éﬂ BetAolEH|gny end of

coupled to np socket , mhgr the co r | esco |n nnent
means Con.pr | Sfe Lga']_&[?qoiﬂsltr énd’ % Rg“c T.eans aqpq ngb\lg 6948 ?lu\. %g !3 xgn rrl%

a luminaire comprising a housing havirg a cennection end including a keyways

therein such that the luminaire is removably coupled 0 the mast mount docking station by a
mwist-lock mating, characterized in that the twist-lock mating is accomplished by rotating the
entire luminaire housing less than a quarter turn with respect to the docking station thereby
locking the keys of the mast mount docking station in the kevways of the luminaire.

2. A lighting fixture as defined by Claim 1. wherein the mast mount docking
station further includes an electrical plug connector 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 lighting fixture as defined by Claim 1. wherein the mast mount docking

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

4. A lighting fixture 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 a pole. the upper mast

assembly being removably secured to the lower mast assembly to thereby secure the electrical

plug connector therein.

3. A lighting fixture as defined by Claim 1, 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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power plugs havi ng cooperating tel escoping portions for alignnment of said
mast nounting assenbly and |um naire for assenbly. - TTB. T -AET

| um naire for noupks I conpri si ng: a mast nounting
assenbl y incl udi nEI'WHmmnﬂEBﬁLHl ng the mast nounting assenbly to the
pol e at one end of «the assanbky and a coupling neans at an opposite end of
the mast nounting assenbly; and a |l ufinaire including a housing
having a | anp socket nounted therein, the housing including a tw st-|ock
mounti ng neans for mechaiedd iy eoupleiny The dah narreE: €6 RS mast™ pduirsi ng
assenbly, wherein the mast nounting assenbly and .l.uninaire j:ncl ude.
cooper at i ng i‘“htérlnglgi‘%‘éhoglggéoﬁéﬁ% ICE U t%m‘pés‘i't i‘VéT“yL“I“at'ch“’t‘hgl‘“l‘um' naire
to the mast Jpunting: asseabl:ye sk COORGEAL tNG.i:ptart ocking engagenent

39 means including a spring |atch nounted on said nast nounting assenbly
and a camed receiving slot provided with a recess on said lumnaire

wher eby upon tw st -

it Sy tiiea A e i Wy Y I PEIY . . S T, N
A dghung fixwure as defired by Clatm 20 wherain the 2lecimcal connecter of

-t
g

the docking station receives the power corductors extending In th2 po.e. the 2iecincal
cornector seing previded with a series of crenulations. such that =ach crenuiatien is identiied

with a different voltage rating to accommeodate all interna:ional veitagss.

S. A lighting fxture as defined in Claim 1, wherain the uminaire heusing turther
includes a molded photoelectric control receptacie extencing abeve a tep periion of the
luminaire arnd a molced capacitor compartment extending beiow a dotiom poriton of the
luminaire :0 provide hand hoids o perform the twist-lock mounting of the luminaire housing

to the docking station.

9. A method of installing or removing a roadway lighting :ixture, the fixture
including a mast mount docking station for attachment to a pole mast and a luminaire
comprising a housing, the luminaire and docking station inciuding mating twist-lock
connectors, the method comprising the step of:

twisting the entire luminaire housing with respect to the docking station less
than a quarter turn to thereby mechanically couple and/or release the mating twist-lock

connectors.

10. A method as defined by Claim 9, wherein the luminaire and mast mount
docking station further include mating power plug connectors and wherein the step of

twisting the luminaire housing also electrically connects and/or disconnects the mating power

plug connectors.
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| ocki ng the cooperative nounting neans, said spring latch follows the

cammed recei vi ngiBIOHEI BIGIERGdANf ecess t hereby positi vel chiy aree
| um nai re and naglmlﬂmylnllﬁuﬂﬂanbl y. 17. AﬁtﬁhﬁmﬁT SHEET
defined by claim16, wheréin’thHe camred reggiving slot incl udes .dwledge .. c s
portion whereby moving said spring |atch onto said | edge portion RiirsaOEAGESSHEET
t.he cooperati nQVEARIS OLATMEDNSagennent neans. 18. A +umﬂ&|re -
as defined by claim 17, wherein upon disassenbling said | um nai re fromsaid i
mast nounting assenbly, said spring |latch autonmatically resets {o & Briﬁﬁ%ri‘z«‘@‘? j

installation pgsitign, . . 19. . A ]umi.naire for nounting an._a pole,
lzorrpri si ng: PE %Iu%gqlrer%ﬁwppW&gég §8H%I@‘&h‘%ﬂ%sﬁﬁ means foqr nounting ..

the mast mounting assebhibukiiobks Balich AbARE Ak for lRNARSS MBI —=——
coupling means at an opposite end of the mast nounting ass Py ¥ an
a | um nai re i nehedidof the Hockstimgstition ang akeyahqupiedumtanibiant shokifesdl Tthd he

housi ng includiing.a nounting means having cooperative engagement neans for
mechani cal | y <48 MHFMMS | uninaire to the mast nounting assenbly, wherein

one of the coupling reRRsiof unti.ng assepbly and th unt.i ng
means of the luninaire ?t?\lgﬂ?éﬁeg&a Higarn%%oﬁeéivlfl e‘i?ﬁgg%%?% eﬁé?f@%&r‘lﬂng_
recei ving a seasfation;he seal having a cross-section such that a rear portion

is substantially square and a front ) .
a luminaire including a mating electrical plug connector for electrically

connecting the mast mount docking station to the luminaire, the luminaire further
including a connection end having keyways therein such that the luminaire is
removably mechanically and electrically coupled to the mast mount docking station
by a twist-lock mating between the mating electrical plug connectors and keyed
coupling means of the mast mount docking station and the keyways in the connection

end of the luminaire.

2. A luminaire as defined by claim 1, wherein the mast mount docking
station comprises an upper mast assembly and a lower mast assembly, one of the
upper mast assembly and lower mast assembly including the clamp for attaching the
docking station to the pole, the upper mast asseﬁlbly being removably secured to the

lower mast assembly to thereby secure the electrical plug connector therein.

3. A luminaire as defined by claim 1, 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.

4, 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.

5. A luminaire as defined by claim 1, wherein the electrical connector of

the docking station receives power conductors which exit the pole, the electrical
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portion being substant’f%l!fiuy»
I ncl udi ng at | east @ne projection
relationship with said w gaﬂdifﬂg
roadway | umi naire, ﬁrpr s Ph
reflector and a la éeek-e{
.- G SEP 1999

F¥UsHoEcdni cal | y shaped,
hgreon for providi
| s of said flange.
. an upper housin
g an open | ower
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mmmnﬂmmm I

wert héuss ng

hi ngedly attached t&*sard—uppm—houwng and novabl e from an open position
to a closed posbrreomr beiag Eﬁﬂideé'vhﬁh FRALOH Aula8n A AW, GBfluoriDe

upper housing, the |ower housing including a | ens nounte

housi ng, the Idsndfiedwith aﬁgfdrtnttvhhagelratmwd lao@nandiiatd AlintenmtiohA Goltegean upper
surface of the |lower housing, the ballast being secured to a pair of _
bosses extendi ng upwardly fromthe upper surface, the upper surface having

a recessed area posgti ongdyelne ndi ng bel ow a bottom
or b A e upwa P@g@i{ n%%ﬁglpﬁéhg

pl ane of the | ower housing,

ses and recessed

area providing for anmastfrhomt doafmdlgtﬁidn Haviagagpold wnhedtibAshd ineluding means

for attaching the docking station to the pole and a coupling means at an opposite end

of the docking station; and

a luminaire including a connection end having mating coupling means with the

docking station coupling means such that the luminaire is removably coupled to the

mast mount docking station by a twist-lock mating between the respective coupling

means; wherein the pole connection end of the mast mount docking station includes

an opening for receiving the pole having a plurality of removable knock-outs

therearound for enlarging the opening to accommodate mast diameters of varying

sizes.

7. A luminaire for mounting to a pole, comprising:

a mast mount docking station having a pole connection end including a means

for attaching the docking station to the pole and a coupling means at an opposite end

of the docking station; and

a luminaire including a connection end having mating coupling means with the

docking station coupling means such that the luminaire is removably coupled to the

docking station by a twist-lock mating therebetween, wherein the luminaire further

includes a molded photoelectric control receptacle extending above a top portion of

the luminaire and a molded electronics compartment extending below a bottom

portion of the luminaire to provide hand holds to perform the twist-lock mounting of

the luminaire to the docking station.

8. A method of installing or removing a roadway Iuininaire, the luminaire

including a mast mount docking station for attachment to a pole mast, the luminaire

and docking station including mating twist-lock connectors, the luminaire and mast



cooling so that the ballast operates at a | ower tenperature prol ongi ng
useful |ife of The balrast: A roadway lum naire

conpri si ng: - si ng |nclud|ngareflector havi T
ri‘m)at angopen H“J"H tlmﬂuﬂﬁgi housi ng and a fl ange sp‘s[ﬁ J@mﬁ%E
substantial I'y SUTI‘CPU ing saic reflector rimand formng a channel bet ween
said flange and said rimand, an upstandi®J rib positioned within the

channel and bei ng substantially parallel to said flange; and a | owner
housi ng i ncl udmegneddcking statibs fisrthet Al ludingaiing PeweElue Beiheeiss, e mdiodipper
housi ng, the | ower houa3ﬁ % further including a gasket substantial |y

sur roundi ng th@ommng &teaiok upon coupl i ng the | ower housing to the upper

housi ng, the gasket _ . ‘% i n l a upstanding rib
engages sai d gasket t‘*lgter{rge_e‘tg:ghﬁ;ﬁ ?‘va J&éﬁs %’Ctp? ?%‘gaﬁtﬂwn%ogler Y 22. A
roadway | unmi nainechantRllp khdélbdiically connec@ﬁhdﬁ%%coﬁ%ﬁﬂh@%aﬂﬁg kvrz‘lgt fck i st end
including a reflector positioned therein and a second end

| ower housi ng Wﬁﬁgrswﬂthmammpmgnwgmatotsens subst ant i aI I y ali gned
with said reflector of said upper housing, said upper housing second end
including at |east one hook, said |ower housing including a second end
having a hinge whicé InCAlﬁ%daasFa@ﬁﬁe HRRCE Y, \éﬁh{&w\ét h'&f?wigﬁ’xfktﬁéte”d' ng
between the walls, said hinge rod bel ng mount ab e W thih sald upper housing
hook so that shlndnalmneacdompkshag imbegs then a quarter-turn,

10. A roadway luminaire comprising:

a mast mount docking station having a pole connection end including means
for attaching the docking station to the pole and a coupling means at an opposite end
thereof;

a first plug conmector having fixed contacts coupled to a power supply, the
first plug connector being positioned at the coupling means end of the docking station;

a lamp assembly including a housing having a mating connection end and a
central cavity enclosing an illuminating lamp electrically connected to ballast
circuitry, the mating connection end farther including a second plug connector having
fixed contacts electrically coupled to the ballast circuitry, wherein upon twist-locking
the mating connection end of the lamp assembly housing to the docking station, the
lamp assembly is removably mechanically coupled and the fixed contacts of the first
plug connector interengage with the fixed contacts of the second plug connector to

provide power to the illuminating lamp.

11.  Aroadway luminaire as defined in claim 10, wherein the fixed contacts
of one of the first and second plug connectors are blade-type contacts which are

received in mating blade receiving socket contacts.

12. A roadway luminaire as defined in claim 10, wherein the docking

station attaching means is a slip-fitter clamp.
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upper housing is reaghed: A roadway | um naire conprising:

an upper housing havijng a first portioh ingluding a refl ect“mm,l""ﬂ"mum IH"J
surface surroundi ng a~Tamp, and a second portion adjacent t [

conprising a bal | asi3.conpauhinginé forﬁﬁﬂntin%]on a pold, dognpeisingousi ng rrouht abl & t ¢

the upper housing to forman assenbly, the |ower housing having a first
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portion incl udéﬂag,fqh%agtwmﬁ@g&gé@gy%nd havi ng an external opening to an

assenbl ed upper and | ower .
a luminaire including a housing for mounting therein a lamp, the housing

including a twist-lock mounting means for mechanically coupling the luminaire to the
mast mounting assembly, wherein the mast mounting assembly coupling means and
luminaire mounting means include cooperating telescoping alignment means for ease

of assembly.

14. A luminaire as defined by claim 13, wherein the cooperating
telescoping alignment means inciudes an alignment flange on the luminaire and said
mast mounting assembly coupling means is dimensioned to be slidingly fitted over the

alignment flange.

15. A luminaire as defined by claim 13, wherein the mast mounting
assembly includes a first power plug electrically coupled to a supply voltage and said
luminaire includes a second power plug electrically coupled to a lamp socket, and
wherein the cooperating telescoping alignment means comprises said first and second
power plugs having cooperating telescoping portions for alignment of said mast

mounting assembly and luminaire for assembly.

16. 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 and a coupling means at an opposite
end of the mast mounting assembly; and

a luminaire including a housing having a lamp socket mounted therein, the
housing including a twist-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
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17. Aluminaire as defined by claim 16, wherein the cammed receiving slot
includes a ledge portion whereby moving said spring latch onto said ledge portion

disengages the cooperating interlocking engagement means.

18. A luminaire as defined by claim 17, wherein upon disassembling said
luminaire from said mast mounting assembly, said spring latch automatically resets to

a proper installation position.

19. 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 and a coupling means at an opposite
end of the mast mounting assembly; and

a luminaire including a housing having a lamp socket mounted therein, the
houéing including a mounting means having cooperative engagement means for
mechanically 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
luminaire includes a flange having upstanding walls for receiving a seal, the seal
having a cross-section such that a rear portion is substantially square and a front
portion being substantially frusto-conically shaped, said seal further including at least
one projection thereon for providing an interference fit relationship with said

upstanding walls of said flange.

20. A roadway luminaire, comprising:
an upper housing including a reflector and a lamp socket and having an open

lower end; and
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mast and a secgnd end .hoysing the second, power plug, the mast noun

assenbl y and hBB%‘?fE‘@“Sr%ll%ﬁFleg(ﬁfﬁP&ﬂnﬁ@n%@%g& Sm@wguﬁwm!lom?ﬁnuﬁn%ﬁqukeys
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Claim?27, wherein electrical and mechani cal connection of the first and

second power pPRRFE Suiare: the upRes surfisg haviag 8 sepssspd ared phytiencd petwesa taechdsses| v,

I's effected by 4 PLAllddAedWY B8ESN phhe bPEe 1SVS 'h0Wsing, the upwardly extending

bosses and recessed area providing for air flow completely around the ballast for

cooling so that the ballast operates at a lower temperature prolonging useful life of the
ballast.

21.  Aroadway luminaire comprising:

an upper housing including a reflector having an outer rim at an open end of
the upper housing and a flange spaced apart from and substantially surrounding said
reflector rim and forming a channel between said flange and said rim and, an
upstanding rib positioned within tixe channe] and being substantially parallel to said
flange; and

a lower housing including a lens substantially covering the open end of the
upper housing, the lower housing further including a gasket substantially surrounding
the lens, wherein upon coupling the lower housing to the upper housing, the gasket is
received within the channel and said upstanding rib engages said gasket thereby

forming an effective seal.

22.  Aroadway luminaire, comprising:

an upper housing having a first end including a reflector positioned therein and
a second end; and

a lower housing having a first end including a lens substantially aligned with
said reflector of said upper housing, said upper housing second end including at least
one hook, said lower housing including a second end having a hinge which includes a
pair of spaced walls with a rod extending between the walls, said hinge rod being

mountable within said upper housing hook so that said lower housing may be
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from uncoupling from said hook until a predetermined angular distance of said lower

housing with respect to said upper housing is reached.

23.  Aroadway luminaire comprising:

an upper housing having a first portion including a reflective inner surface
surrounding a lamp, and a second portion adjacent the first portion comprising a
ballast compartment; and

a Jower housing mountable to the upper housing to form an assembly, the
lower housing having a first lens portion and a second portion comprising a surface
for mounting components of a ballast circuit adjacent the first portion, the ballast
circuit including at least a starter module, the lower housing second portion including
a starter receptacle and having an external opening to an assembled upper and lower
housing assembly thereby permitting access to the receptacle, the starter module
comprising a plug-in connector electrically connectable to the starter receptacle

without opening the assembled upper and lower housing and without the use of tools.

24.  Aroadway luminaire as defined by claim 23, wherein the ballast circuit
further includes at least one capacitor and wherein the lower housing second portion
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.

25.  Aroadway luminaire as defined by claim 23, wherein the upper
housing further includes a photoelectric control cell receptacle integrally molded to a
top surface of the housing, and the luminaire further including a plug-in photoelectric

cell selectively inserted into the receptacle and replaceable without the use of tools.

26.  Aroadway luminaire comprising:
a housing having a central cavity enclosing an illuminating lamp and ballast

circuitry, the housing further including a first power plug; and
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of the reflect frthavelt Iiddnﬁﬁbd ¥n ﬂfeasdsad pb@exfﬁlﬁ@bﬁé}ﬁedﬁf 's‘?e&lﬁé osition, the 34.
A reflector as defined by Caim 33, wherein the reflect orrre

directly on anvoligeratingof fedirstfpoavetiphug bpingtidentified omthewoimenplng oriented in a

specific position so that connection of the first power plug to a corresponding supply

voltage of the second power plug is easily recognized.

27.  Aroadway luminaire as defined by Claim 26, 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
wherein the mating keys ensure that only corresponding voltage first and second

power plugs can be electrically connected.

28.  Aroadway luminaire as defined by Claim 27, 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 mast mount assembly.

29.  Aroadway luminaire as defined by Claim 26, wherein the first power
plug receptacle is a male receptacle electrically connected to the ballast circuitry and
the second power plug is a female receptacle electrically connected to power

conductors providing a supply voltage to the roadway luminaire.

30.  Aroadway luminaire as defined by Claim 27, wherein the mast mount
assembly includes inclined steps therein to allow angles of tilt for leveling a luminaire

attached thereto.

31. A roadway luminaire as defined by Claim 27, wherein the mast mount

assembly includes a thin wall section at a mast receiving end thereof, the thin wall



35. A reflector as defined by Caim34, wherein the reflector includes

six reflective sections Tnciuding a house side section, %QU@E'@E%T SHEET

section, a ri g”“mm“”al ll ’l 13ggfle section, and a top right and left side
reflector sectli!En I ﬁ | ”w A reflector as defined by C aim 34,
wherein the reffectort i 4 fdrmed using a vacuum netal i zation process.

44 37. A nethod of nmounting a |d8s in a lumnaire conprising the
steps of: provi di ng a housi ng includi ng an openi ng therethrough and
a rim around ssectiorobeing capable@¥ beihg eenoved doscpmiriodate niasts of ugrpingtdimensionsens;
pl acing a |l ens on_said, edge portion of said_ housing; adhering a

gasket to sai JaKOi9EPIRyidingR reiatively glose fihtherewithedge portion of said |ens and
sai d housing are trapped beneath the gasket thereby holding said lens to
sai d housi ng.

32. 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 with urethane;
vacuum metalizing the inner surface of the dome section with aluminum; and
coating the inner surface of the dome section with acrylic thereby forming a

reflective surface.

33.  Areflector for use in a luminaire, comprising:

a plurality of aiming bands arranged within the 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 are

vertically stacked to form the reflector.

34.  Areflector as defined by Claim 33, wherein the reflector is formed

directly on an inner surface of a dome portion of a luminaire.

35.  Areflector as defined by Claim 34, wherein the reflector includes six
reflective sections including a house side section, a street side section, aright and a

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

36.  Areflector as defined by Claim 34, wherein the reflector is formed

using a vacuum metalization process.
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37. A method of mounting a lens in a luminaire comprising the steps of’
‘providing a housing including an opening therethrough and a rim
around said opening providing an edge portion for supporting a lens;
placing a lens on said edge portion of said housing;
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.
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