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8 Claims.

The present invention relates to beacon lights
and more particularly to means for cooling the
lenses and lamps of such lights, ‘

In order to provide light of sufficient in-
tensities, the source of light, such as an in-
candescent bulb, generates so much heat at such

& high temperature that it heats the lens to -

such a degree that, if the latter is suddenly
cooled by rain, it is apt to crack due to the un-
even contraction thereof. In accordance with
this invention a current of cooling air is con-
tinuously circulated. over the inner surface of
the lens in efficient heat transfer relation there-
with so as to maintain the latter at all times
at a low enough temperature so that it will not
be damaged by the sudden cooling caused by
rain. :

Furthermore, difficulty has been experienced
in maintaining the lamp at a sufficiently low op-
erating temperature, particularly when a spher-
jcal reflector is employed which reflects the
light back through the source.

Further objects and advantages of the inven-
tion will be apparent from the following de-.
scription considered in connection with the ac-

companying drawings which form s part of this:

specification, and of which:

Fig. 1 is a front view of a beacun in accord-
ance with the invention;

Fig. 2 is a top view of the beacon shown in

Fig. 1; :
Fig. 3 is a cross-sectional view on an enlarged
scale taken on the line 3—3 of Fig. 2;
*  Fig. 4 iIs a cross-sectional view on an enlarged
scale taken on the line 4—4 of Fig, 1; and
. Fig. 5 is a cross-sectional view on an enlarged
scale taken on the line 5—3§ of Fig, 1.
. Referring to the figures, reference character
10 designates any suitable standard on which
the beacon is mounted. As shown, the beacon
includes six beacon lights Il arranged in ver-
tical rows of three on either side of the stand-
ard. The lights of each row are supported by
hollow arms 12, each of which is secured to a
T-shaped member I4. The latter is movably
mounted on the upper end of the standard 10
and its position may be adjusted by means of
hand wheels 16 and 18.- .
- The horizontal arms 20 of the member 14 are
hollow and each is provided with a hollow branch-
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impellers -are mounted on the end of the motor
shaft within the housing 32 and serve to draw
air through the inlet passage 34 of the housing
26. The lower end of this passage is open to
the atmosphere through an opening located in
a horizontal plane and provided with a dust
filter including a fine mesh screen 36 and a
screen 38 of somewhat coarser mesh. The air
discharged from the fan passes through the
motor 30 and through the hollow branch 22 into
the hollow arm 28 of the T-shaped member i4.
As appears from Pigs. 1 and 3, two motor-fan
units- are provided, each communicating with
the member I4. The two arms 20 preferably
communicate with each other so that, should
one of the motors fail, air from the other motor--
fan unit will pass through both of the arms to

‘each of the hollow members 12,

Each of the beacon lights ! includes a cas-

ing 38 having a bottom wall 40, a top wall 42,

side walls 44 and 46 and one end wall 48. The
other end of the casing is closed by means of a
Fresnel lens §8 the inner surface of which is
cylindrieal, Each beacon light is supported from
the hollow arm (2 by having the side wall 44
secured to a flange §2 by means of suitable bolts
This wall is provided with an opening in
alighment with an opening formed in the hol-
low arm. A deflector plate 58 is secured over
this opening and is arranged so as to direct air
entering the casing 38 against the cylindrical
interior of the Fresnel lens. 'The plate b6 is

.formed so as to provide a nozzle-like opening 51

of substantially smaller cross-section than that
of the passageway in the arm 12, whereby the
air issues at a relatively high velocity.

The bottom wall 40 of the casing is provided
with one or more openings covered by perfo-
rated plates §8. Mounted on the bottom wall
is a bracket 60 which removably supports a base
62 carrying a lamp socket 64 and a spherical re~

. flector 66. An indandescent lamp 68 is mounted
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22 formed with an enlarged and flariged end 24. .

Bolted to the flange 24 is a casing 26 within
which is mounted a motor-fan unit 28 which
comprises an electric motor 38 to the frame of
which is secured a fan housing 32,

Suitable 53

in the socket 64 azid i8 so located that the center
of its filament is’' located substantially at the
center of curvature of the reflector 66.

The top wall 42 of the casing 38 is provided
with an opening 7¢ surrounded by & chimney 12.-
This chimney includes a closed top 14, a perfo-
rated cylindrical wall 18 and a skirt 18, the ar-
rangement being such that air may flow out-
wardly through the chimney, as indicated by
the arrows, but rain is substantislly prevented
from entering the light casing. .

The wall 48 of the casing is provided with a
door 80 through which access may be had to
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the interior in order to replace the bulb or per-
form any necessary adjustments.

The lamps used in these beacon lights may be -

as high as 1500 watts and consequently a large
amount of heat at a high temperature is gen<
erated. Thermocirculation through the casing
is provided by the openings in the bottom wall
40 and the chimney-protected opening in the
top wall 42. When one beacon light is placed
above the other, as illustrated in Fig. 1, much
of the air which enters through the bottom walls
of other than the lowermost lights, has been
heated by passage through lights therebeneath,
The closed top 14 and the skirt 18 of the chimney
serve to prevent the direct flow of heated air
to the next higher light and results in the ad-
mixture of some fresh cool air, but still the air
entering the next higher light is at a tempera-
ture substantially above atmospheric.

‘While the cooling possible as the result of this
thermocirculation is usually sufficient to main-
tain the bulb 68.in the lowermost lights at a
suitable operating temperature, it has been found
that this temperature is apt to be exceeded in
the upper lights, particularly when a spherical

. reflector is employed, inasmuch as all of the light

striking the reflector is reflected back through’

.-the bulb. Moreover, it has further been found
that the Fresnel lenses are heated to such a
high temperature that they are very apt to crack
if suddenly cooled, as is the case when g rain-
storm starts while the lights are in operation.

In accordance with the present invention, the

-+ operating temperatures of both the bulbs and
. the lenses are maintained at a relatively low

value of means of the forced circulation of air

produced by the motor-fan units 28. The air

discharged from the motor-fan unit passes

through the hollow arms 20 into the hollow mem-
bers 12 and thence from where it is distributed
to each of the casings. The deflectors 56 cause
this air to first pass in contact with the inner
curved surface of the ¥resnel lens, thus main-
taining the lens at a low enough temperature
so that sudden cooling by rain will not cause
it to crack. The high velocity of the air issuing
through the nozzle-like opening 57 causes this
air to travel in a substantially horizontal curved
path all the way across the lens, thus overcom-~
ing the tendency of the air to rise due to its
increase in temperature. The nozzle also pro-
vides a relatively thin layer of air traveling at
the high velocity, which is much more effective
in removing heat from the lens than would be
a thicker but slower moving current of air. Ex-
periments with a smoke indicator show that the
moving air closely hugs the interior surface of
the lens. Consequently, a good rate of heat
transfer is obtained between the lens and the
air. After leaving the lens the air spirals up-
wardly around the bulb 68, as indicated by the
arrows in Figs. 4 and 5 and finally passes out
through the chimney 72. .

Inasmuch as the lens 50 is naturally at a lower
temperature than the lamp 68, the cooling air
is directed to flow in heat-exchange relation
with first the lens and then the lamp, thus in
effect obtaining the benefits of counter-flow.
Also, inasmuch as the lens is subject to sudden

cooling by direct contact with rain, whereas the -

lamp is protected against such contact and cool-
ing, it is more important to maintain the former
at a low temperature than it is the latter.

It has been found from past experience that
it is the central segment of the Fresnel lens
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that is most apt to crack. This is believed to be
due to the configuration and shape of the cross
section of this segment which subjects it to
greater stresses and strains. It may be noted
further that the central segment is closest to
the source of heat. Regardless of the cause of
the greater probablility of cracking of the central
segment, it has in some instances been found
desirable to shape the air inlet in such a manner
as to cause the air to be restricted in its path
substantially to the area of the central segment.
Referring to Fig. 5, this has been done in the
embodiment there shown by making the opening
§7 of nearly the same height as the central seg-
ment, and further, by extending the nozzle suffi-
ciently to prevent the air emerging therefrom
from fanning out over a wide area. It is desir-
able to have the nozzle so shaped that the air
travels in parallel stream as indicated by the
arrows in the drawings. In the specific arrange-
ment shown, the sides of the nozzle between
the outlet opening and the inlet port lie in planes
tangential with the surface of the cylinder form-
ing the inlet port. )

For similar reasons the nozzle outlet must be
sufficlently far removed from the inlet to cause
the air to flow smoothly against the inside wall
of the casing so that it will hug the lens when
it emerges instead of spreading out into the cen-
ter of the casing. 8

If desired, additional outlet openings may be
provided in the nozzle to direct air against other
parts of the beacon which need to be cooled, for
example the light bulb and the portions of the
lens far removed from the nozzle.

Due to the fact that the cooling effect of the
alr entering through the openings in the bottom
wall 40 is less in the upper lights than in the
lower, as previously explained, the cross-sectional
area of the passage through the hollow members
12 is so proportioned as to provide a greater sup-
ply of cooling air under forced circulation to the
upper beacon lights than to the lower. Moreover,
the two upper lights are located closer to the
horizontal arms 20, than is the lowermost light.
The result of this is e substantial equalization in
the cooling of the various lights.

While there has been described one more or
less specific embodiment of the invention, it is to
be understood that this has been done for pur-
poses of illustration only and that the scope of the
invention is not to be limited thereby, but is to
be determined from the appended claims,

What I claim is:

1. In a lighting device, a casing, a lens havipg
& substantially cylindrical concave inner surface
affixed in an opening in said casing, a high tem-
perature source of light located in said casing,
said casing being formed with g cooling air inlet
in a wall adjacent to said lens, and with an out-
let in the wall above said source of light, means
to introduce a current of cooling air through said

. inlet, and means for directing said air to flow first
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in a path hugging the inner surface of said lens
and subsequently in heat-exchange relation with
said source of lght, said outlet being substantially
directly above said source of light and in unob-
structed communication with the space immedi-
at;liy arouncé ll;hteitlatt:er whereby air heated by
sald source of light may rise direct]
through said outlet.- 7 o and escape .
2. In a lighting device, g Casing, a lens having
a substantially cylindrical concave inner surface
positioned in an opening in said casing with the
axis of the cylindrical surtace extending vertical-
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1y, said casing being formed with a cooling air
inlet opening in a vertical wall adjacent to said
lens, an incandescent lamp within said- casing
near the center thereof, a source of air under
pressure connected to said inlet, and nozzle-like
means disposed substantially entirely to one side
of the lens in g radial direction therefrom for
directing said air to flow in a substantially hori-
zontal direction across the inner concave surface
of said lens in heat-exchange relation therewith,
said nozzle imparting sufficient velocity to the air
to cause the latter to travel horizontally across
the lens without rising substantially due to its
increase in temperature,

3. In a lighting device, a casing, a lens having
a substantially cylindrical concave inner surface
positioned in an opening in said casing with the
axis of the cylindrical surface extending verti-
cally, said casing being formed with a cooling air
inlet opening in a vertical wall adjacent to said
lens, an incandescent lamp within said casing
near the center thereof, a source of air under
pressure connected to said inlet, and a flat nozzle
disposed substantially entirely to one side of the
lens in a radial direction therefrom for directing
said air to flow in a substantially horizontal di-
rection across the inner concave surface of said
lens in heat-exchange relation therewith, the
major dimension of said nozzle extending verti-
cally whereby the air flows across the lens in a
relatively thin layer at high velocity.

4, In a lighting device, a standard, a hollow
member supported by said standard, a motor-fan
unit having an exhaust passage connected to the
interior of said hollow member, a plurality of
casings supported by sald member, each casing
having an opening communicating with the in-
terior of said member, a lens affixed in an open-
ing in each of said casings, a high temperature
source of light in each casing, and means for
directing air introduced into said casings from
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upon their height sufficient to maintain all of
the lenses at substantially the same temperature,

6. In a lighting device, a standard, a hollow
arm supported in a substantially horizontal posi-:
tion by said standard, a hollow member secured
to either end of said arm, a plurality of casings
supported by each of said members, each casing
having an opening communicating with the in-
terior of the supporting member, & lens affixed in
an opening in each of said casings, a high tem-
perature source of light in each casing, a plu-
rality of motor-fan units each having an exhaust
passage connected to the interior of said hollow
arm, and means for directing air introduced into
said casings from said hollow members to flow in
heat-transfer relation with the inner surfaces of
said lenses, the passageway through said arm be-
ing continuous from end to end whereby either
of said motor-fan units may supply air to both
said hollow members in the event the other mo-
tor-fan unit is inoperative,

7. A dyadic lighting device comprising a stand-
ard, lamp casings supported on either side of said
standard forming a left side and a right side of
said device, two blowers adapted to supply gaseous
cooling medium in heat-exchange relation with

the interior of sald casings, ducts adapted to
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said hollow member to flow in heat-exchange re- _

lation with the inner surfaces of said lenses.

6. In a lighting device, a standard, a hollow
member supported by said standard, a motor-fan
unit having an exhaust passage connected to the
interior of said hollow member, a plurality of
casings supported by said member at different
heights, each casing having an opening commu-
nicating with the interior of said member, a lens
secured in an opening in each of said casings, a
high temperature source of light in each casing,
and means for guiding air introduced into said
casings from said hollow member to flow in heat
exchange relation with the inner surfaces of said
lenses, the cross sectional area of the passageway
through said hollow member varying so as to
supply air to said casings in amounts dependent

convey said medium to the casings on the left
side of the device from one of said blowers, other
ducts adapted to convey said medium to the cas-
ings on the right side of the device from the
other of said blowers, and a connection between
said ducts permitting said medium to flow to any
of said casings from either of said hlowers in case
one of the blowers fails.

8..In a lighting device, a standard, an elon-
gated hollow member supported by said standard,
means for producing flow of air through said
standard, a plurality of casings spaced along said
member and supported thereby, each casing hav-
ing an opening comimunicating with the interior
of said member, a lens secured in an opening in
each of said casings, a high temperature source
of light in each casing, the different casings be-

45 ing subjected to different temperatures during

operation of the lighting device, and means for
guiding air introduced into said casings by said
fan to flow in heat-exchange relation with the
inner surfaces of said lenses, the passageway

§0 through said member from said casings to said

fan being so dimensioned that the resistance to
flow of air therethrough is such as to supply air
to the respective casings in amounts, dependent
upon the temperatures to which they are subject,

e

83 sufficient to maintain all of the lenses at substan-

tially the same temperature.
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