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LIGHTING LUMTNAIRE WHICH IS LIQUID 

COOLED 
John C. Kastovich, Franklin Township, Belmont, and 

Jack D. Meess, Franklin Township, Export, Pa., as 
signors to Westinghouse Electric Corporation, Pitts 
burgh, Pa., a corporation of Pennsylvania 

Filed Jan. 12, 1966, Ser. No. 520,121 
8 Claims. (Cl. 165—47) 

This invention relates generally to liquid-cooled lumi 
naires and, more particularly, to an improved liquid 
cooled luminaire which is adapted for easy connection to 
a liquid cooling system. 

It is well known to provide unitary conduit systems 
formed by joining together oppositely contoured halves 
of sheet metal. Such conduit systems are known as “Con 
trol Bond” and “Roll-Bond” and have been used in con 
junction with refrigerators as well as liquid-cooled lumi 
naires. In the preferred form of the present invention 
such a conduit system is used to liquid cool luminaires 
and the conduit system is unitarily formed in the lumi 
naire re?ector. It is necessary to provide conduit open 
ings which are readily adapted to be connected with 
supply and return liquid lines located in the service area 
above the luminaire. It is difficult to make simple liquid 
tight connections between the conduits in the re?ector 
members and the liquid-containing service lines which 
connect to the cooled luminaire. Such connections must 
be readily made without stressing the material of which 
the luminaire is fabricated and, in addition, there fre 
quently is only a small amount of space provided be 
tween the ceiling of the area to be illuminated and the 
?oor above. It is also desirable to have access to the 
liquid~containing service lines which connect to the lumi 
naire without removing the luminaire from its mounting 
in the ceiling. 

It is therefore an object of this invention to provide a 
novel conduit-connecting arrangement for a liquid-cooled 
luminaire. 

It is a further object of this invention to provide a 
novel conduit connection for a liquid-cooled luminaire, 
which conduit connection can be made without wrinkling 
the conduits or otherwise stressing the material of which 
the luminaire is fabricated. 

It is another object to provide a liquid~cooled luminaire 
wherein ready access may be had to the service lines 
which connect to the luminaire without removing the 
luminaire from its position in the ceiling. 

Brie?y these and other objects, which will become 
apparent‘as the description proceeds, are achieved by 
providing a luminaire having a raised housing longi 
tudinally disposed therealong for ballast and circuit com 
ponents. Re?ecting cooling members which carry con 
duits are a?ixed to either side of the housing. Securing 
?anges are provided along the longitudinal edge of each 
cooling member adjacent to the housing. Conduit ex 
tensions are provided extending laterally from each cool 
ing member into the housing. Each conduit extension 
terminates in a conduit opening. Conduits through which 
the cooling ?uid has ingress and egress are provided for 
supplying and returning the cooling liquid. These con 
duits are connected to the conduit openings and extend 
through the raised portions of the housing. 
The present invention will become more apparent when 

considered in view of the following detailed description 
and drawings, in which: 
FIGURE 1 is a perspective view of the present lurni— 

naire; 
FIG. 2 is a sectional view taken along lines II-——II of 

FIG. 1; 
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FIG. 3 is an enlarged sectional top view taken along 

~ tines III—III of FIG. 2, with the middle portion of the 
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luminaire broken away showing the conduit connections 
which are made in the ballast housing; 
FIG. 4 is an enlarged fragmentary view taken along 

lines IV~IV of FIG. 2 showing the positioning of a con 
necting line with respect to the re?ector; and 
FIG. 5 is a perspective view of a modi?cation of the 

luminaire as shown in FIG. 1, showing the cooling mem 
bers connected in parallel to the service lines. 

Referring to FIG. 1, there is shown a luminaire 10 
comprising a generally horizontal and elongated housing 
12 longitudinally disposed therealong. A pair of gen 
erally similar cooling members 14 and 16 are provided, 
each having a reflective lower surface. Each cooling 
member comprises a top cover 18 having two longi 
tudinal edges 18a and 18b, a curved depending side wall 
20 a?ixed to one of the longitudinal edges 18a, and a 
securing ?ange 22 (better shown in FIG. 2) affixed to 
the other longitudinal edge 18b. The securing ?anges 22 
a?ix the cooling members 14 and 16 to the housing 12 
with the top covers 18 projecting generally horizontally 
away from the housing 12. End walls 24 are provided 
at the ends of the cooling members 14 and 16, which in 
conjunction with the depending side walls 20 de?ne a 
bottom light opening 26 (better shown in FIG. 2). 

Conduits 28 are preferably unitarily formed as a part 
of the cooling members 14 and 16 to enhance the heat 
conduction thereacross. Cooling liquid, such as water or 
ethylene glycol, for example, from a reservoir 3t} and 
pump means 31 (shown in block form in FIG. 2) is 
pumped into the conduits 28 through a supply conduit 
32. The cooling liquid passes through the supply conduit 
32 and exits from the luminaire 10 through a return con 
duit 34. The cooling liquid then passes through a heat 
exchanger 36 (also shown in block form) and returns 
to the reservoir 30. The conduit means 32 and 34 extend 
through housing 12 and preferably terminate in an up 
wardly extending rubber or ?exible curved portion 35 
to facilitate connecting them to the supply and return 
lines located above the luminaire 10. A plurality of 
luminaires It} may be supplied with cooling liquid from 
a single reservoir 30. The preferred conduit spacing and 
the luminaire dimensions are described in more detail 
in copending application, entitled “Liquid Cooled Lumi 
naires,” Ser. No. 520,110, filed Jan. 12, 1966 concurrently‘ 
herewith by the present inventors and assigned to the 
present assignee. 
FIG. 2 shows a solid light-transmitting closure mem 

ber or light diffuser 38 disposed over the bottom light 
opening 26 to form an enclosure 49 with cooling mem 
bers 14 and 16 and end walls 24. If desired, the light 
diffuser 38 may be infra-red absorbing or re?ecting, to 
hinder heat from passing therethrough out of the lumi 
naire 10. The luminaire 16 preferably :is recessed into a 
ceiling 42 as shown, with the diffuser 38 substantially 
flush with the lower surface thereof. if desired, a seal 
44 may be included around the bottom opening 26 en~ 
gaging the periphery of the light diffuser 36. The seal 
44 prevents dust from entering the enclosure 40, and 
prevents warm air within the enclosure 40 from exiting 
therefrom through the bottom opening 26. If the lumi 
naire 10 is to be of the air handling type, the seal 44 
will not be required. The enclosure 40 contains heat 
generating discharge means or light sources 46, ?uores 
cent lamps for example, supported by lampholders 48. 
The light sources 46 have a predetermined input power 
rating, and generate heat as well as light within the en 
closure 40. 
The securing ?anges 22 are provided along substan 

tially the entire inner longitudinal edge 18b of cooling 
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members 14 and 16 adjacent to the housing 12. Prefer 
ably, these ?anges 22 are formed by bending the inner 
portions of the cooling members 14 and 16 downwardly. 
The securing ?anges 22 are affixed to the spaced longi 
tudinal sides 50 and 52 respectively of housing 12. If 
desired, the securing ?anges 22 may form the lower por 
tion of the housing 12 as shown in FIG. 2. A substantial 
surface contact is made between the securing ?anges 22 
and the housing longitudinal sides 50 and 52 to ‘facilitate 
heat transfer therebetween. Preferably, circuit and ballast 
components 54 (shown in block form) are contained in 
the housing 12. Preferably, both the housing 12 and the 
luminaire enclosure 40 are cooled by the cooling liquid 
?owing in the conduits 28, to remove a substantial part 
of the heat generated by both the ballast components 
5'4 and the light sources 46 respectively. Interconnecting 
webs 56 are provided between the adjacent portions of 
the conduits 28 in supporting and thermally conducting 
relationship therewith. The webs 56‘ and the conduits 
28 comprise substantially all of the top covers 18 and 
the depending side walls 20. The inner surfaces 58 of 
the webs 56 and conduits 28 are re?ective and have a 
predetermined area which is disposed towards the light 
sources 46 to absorb the heat generated thereby. This heat 
is in turn conducted through the webs 56 to the conduits 
28, and carried away by the cooling ?uid to the heat 
exchanger 36. 

FIG. 3 shows two conduit extensions 58 and two 
conduit extensions 59 positioned proximate each end of 
cooling members 14 and 16. Each cooling member is 
provided with an inlet conduit extension and an outlet 
conduit extension. These conduit extensions 58 and 59 
extend laterally into the housing 12 through the raised 
portions of the longitudinal side walls 50 and 52. The 
conduit extensions 58 and 59 terminate in conduit open 
ings 60 at the innermost edge thereof. If desired, the 
cooling members 14 and 16 may be of identical con 
struction as shown in FIG. 3, with the two conduit ex 
tensions 58 and the two conduit extensions 59 positioned 
at the corresponding ends directly across from one an 
other. This identical construction requires that the supply 
conduit 32 and return conduit 34 both be offset as shown. 
At the other end of the cooling members 14 and 16, 
the two conduit extensions 59 are connected by an inter 
connecting conduit 62. In this embodiment the conduit 
systems of each cooling member 14 and 16 are connected 
in series with one another. As shown in FIG. 2, the 
top covers 18 are generally planar. The conduit exten 
sions 58 and 59 are generally coplanar with these top 
covers 18 and no bending of the conduit extensions is 
required. Thus conduit weakening and wrinkling is elimi 
nated. 

FIG. 4 shows a conduit opening 60, and a securing 
flange 22. The ?ange 22 extends substantially the entire 
length of the inner longitudinal boundary of cooling 
member 14. A similar ?ange is correspondingly positioned 
on cooling member 16. In this embodiment the securing 
?anges 22 are formed by bending down the inner longi 
tudinal regions of the cooling members 14 and 16. The 
conduit extensions 58 and 59 are formed by the unbent 
portions of the securing ?anges 22. A housing aperture 
64 is shown in the longitudinal side wall 50 of housing 
12, through which the supply conduit 32 enters. Similar 
housing apertures are provided for the return conduit 
34 and the interconnecting conduit 62. These apertures 
‘64 are located higher than the top cover 18, and are 
provided in that portion of the longitudinal side walls 
50 and 52 which extends above the top covers 18. 
FIG. 5 shows another embodiment of the present in 

vention, in which the conduit systems of cooling mem 
bers 14 and 16 are connected in parallel. Each cooling 
member is provided with a supply conduit 32a and a 
return conduit 34a. The two supply conduits 32a are 
connected to the pump 31, and the two return conduits 
34a are connected to the heat exchanger 36-. In this paral 
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4 
lel modi?cation, the pressure-head of cooling liquid which 
is maintained across the luminaire is substantially less 
than the pressure-head in the series-connected preferred 
modi?cation of FIG. 1. 
As another possible embodiment, a valve 66 may be 

provided in one or all of the conduitsv 32 and 34 which 
traverse the ballast housing 12 as shown in FIG. 2. In this 
manner, proper ?ow rates for the cooling liquid can be 
established without removing the luminaire from the 
ceiling. A housing bottom cover 68 is provided which is 
easily removed when the light diffuser 38 is opened. This 
provides acess to the valve 66. Alternatively, the conduits 
can be readily drained without removing the luminaire 
from the ceiling. This facilitates easy access to the supply 
lines through the ballast housing without removing the 
luminaire from its mounting in the ceiling. 

It will be apparent to those skilled in the art that the 
objects of this invention have been achieved by providing 
a novel conduit connecting apparatus. Weakening and 
wrinkling have been avoided by extending the conduits 
laterally into a central ballast housing, with supply line 
connections extending through the ballast housing. 
While a preferred embodiment of the invention has 

been illustrated and described in detail, it is to be par 
ticularly understood that the invention is not limited 
thereto or thereby. 
We claim as our invention: 
1. A luminaire adapted to be liquid-cooled to remove 

heat generated by light-sources adapted to be supported 
therein, said luminaire comprising: 

a generally horizontal and elongated housing longi 
tudinally disposed along said luminaire, said housing 
having spaced longitudinal side walls; 

a pair of generally similar cooling members each hav 
ing a reflecting lower surface, each of said cooling 
members comprising: a top cover having two longi 
tudinal edges, a depending side wall a?ixed to one 
longitudinal edge of said top cover, and a securing 
?ange affixed to the other longitudinal edge of said 
top cover; 

said securing ?anges affixed to the longitudinal side 
walls of said housing with said top covers projecting 
generally horizontally away from said housing on the 
opposite sides thereof, and a portion of each longi 
tudinal side wall of said housing extending above said 
top covers; 

end walls a?ixed to the ends of said cooling members, 
a bottom light opening de?ned by said end walls and 
said depending side walls; 

a solid light—trans1nitting closure member substantially 
covering said light opening; 

spaced conduit means and interconnecting web mem 
bers forming substantially .all of said top cover and 
said depending side wall of each of said ‘cooling mem 
bers, an inlet conduit extension formed on each of 
said top covers and extending into said housing 
through the proximate one of the longitudinal side 
walls of said housing, said inlet conduit extension 
having a conduit inlet opening formed therein with 
in said housing for the ingress of cooling liquid into 
said cooling members, an outlet conduit extension 
formed on each of said top covers and extending into 
said housing through the proximate one of the lon 
gitudinal side walls of said housing, said outlet con 
duit extension having a conduit outlet opening formed 
therein within said housing for the egress of cooling 
liquid from said cooling members; 

a cooling liquid supply conduit means connected with 
in said housing to at least one of said conduit inlet 
openings, said supply conduit means entering into 
said housing from the opposite side thereof as the 
said inlet conduit extension to which said supply 
conduit means connects; and 

a liquid return conduit means connected within said 
housing to at least one of said conduit outlet open 
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ings, said return conduit means entering into said 
housing from the opposite side thereof as the said 
outlet conduit extension to which said return conduit 
means connects, and said supply conduit means and 
said return conduit means entering into said housing 
at locations higher than said top cover. 

2. The luminaire as speci?ed in claim 1 wherein said 
securing ?anges are in heat exchange relationship with 
the longitudinal sides of said housing, and heat generating 
ballast components are contained within said housing. 

3. The luminaire as speci?ed in claim 1, wherein said 
top covers are generally planar and said conduit exten 
sions formed thereon are coplanar therewith. 

4. The luminaire as speci?ed in claim 1, wherein said 
supply and return conduit means enter into said housing 
through said longitudinal side walls, and exterior to said 
housing, said conduit means have a curved ?exible up 
wardly extending portion. 

5. The luminaire as speci?ed in claim 1, wherein said 
securing ?anges comprise the lower portions of the lon 
gitudinal side walls of said housing, and a bottom for said 
housing is a?ixed to the lower extremities of said securing 
?anges. 

6. The luminaire as speci?ed in claim 1, wherein an 
interconnecting conduit is provided between one outlet 
conduit opening of one of said cooling members and one 
inlet conduit opening of the other of said cooling mem 
bers for serially connecting said spaced conduit means 
of said cooling members between said supply conduit 
means and said return conduit means. 

7. The luminaire as speci?ed in claim 1, wherein said 
housing has a removable bottom cover, and a valve means 
is provided within said housing in at least one of said 
cooling liquid supply conduit means and said cooling 
liquid conduit return means. 

8. A luminaire adapted to be liquid-cooled to remove 
heat generated by light~sources adapted to be supported 
therein, said luminaire comprising: 

a generally horizontal and elongated housing longi 
tudinally disposed along said luminaire, said housing 
having spaced longitudinal side walls; 

a pair of generally similar cooling members each hav 
ing a re?ecting lower surface, each of said cooling 
members comprising: a top cover having two longi 
tudinal edges, a depending side wall af?xed to one 
longitudinal edge of said top cover, and a securing 
?ange a?ixed to the other longitudinal edge of said 
top cover; 

said securing ?anges a?‘ixed to the longitudinal side 
walls of said housing with said top covers projecting 
generally horizontally away from said housing on 
the opposite sides thereof, and a portion of each lon 
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gitudinal side wall of said housing extending above 
said top covers; 

end walls a?ixed to the ends of said cooling members, 
a bottom light opening de?ned by said end walls and 
said depending side walls; 

a solid light-transmitting closure member substantially 
covering said light opening; 

spaced conduit means and interconnecting web mem 
bers forming substantially all of said top cover and 
said depending side Wall of each of said cooling 
members, an inlet conduit extension formed on each 
of said top covers and extending into said housing 
through the proximate one of the longitudinal side 
walls of said housing, said inlet conduit extension 
having a conduit inlet opening formed therein with 
in said housing for the ingress of cooling liquid into 
said cooling members, an outlet conduit extension 
formed on each of said top covers and extending into 
said housing through the proximate one of the lon 
gitudinal side walls of said housing, said outlet con 
duit extension having a conduit outlet opening 
formed therein within said housing for the egress of 
cooling liquid from said cooling members; 

a cooling liquid supply conduit means connected With 
in said housing to at least one of said conduit inlet 
openings, said supply conduit means entering into 
said housing from the opposite side thereof as the 
said inlet conduit extension to which said supply 
conduit means connects; 

a cooling liquid return conduit means connected with 
in said housing to at least one of said conduit outlet 
openings, said return conduit means entering into said 
housing from the opposite side thereof as the said 
outlet conduit extension to which said return conduit 
means connects, and said supply conduit means and 
said return conduit means entering into said housing 
at locations higher than said top cover; 

a cooling liquid reservoir and pump means connected 
to said supply conduit means for supplying cooling 
liquid to said cooling members; and 

a heat exchanger connected between said return con~ 
duit means and said reservoir and pump means for 
removing heat from the cooling liquid. 
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