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4 1 
My present invention relates to a singlë station 

range light apparatüs for indicating to ani ob 
served his position in respect to the center of 
a predetermined chann?l, whether that chanimêl 
be over land, water or in the air, and also to a 
method of accomplishing these purposes. . . . 
Cónvention ränge light practice which has 

been used for a considerable time in asšisting 
navigators to locate themšelves in the us? of 
a waterway, such as a river or the entramce to 
á harbor, consists in providing a pair of lights 
to mark the channel, thesë lights being in align 
ment with the channel but with the rear light 
usually placed higher than the front light ând 
a considerable distance in back of it, so that the navigator can use thë r?nge by keéping the 
lights vertically in line as he progresses into 
and along the desired channel. In crder to prevent the lights from blending together and 
appearing as a single light, the vertical distance 
between the lights must be considérable. , Fur 
thermore, in order that the indication to an 
observer be sufficiently sensitive, the horizontal 
distance separating the lights must be consider 
able, often in the neighborhood of one-qüarter to 
one-half mille. 
In many instances, it is impractical or too 

expensive to provide lighted ranges of the con 
vention type aforesaid. För éxample, sometimes 
high cliffs or river banks close to a waterway : 
prevent the installation of a rear range light, 
as the intervening high land would make it. in 
visible to ships navigátting the chaninél. In other 
cases, there is no land or óther structüre avail 
able on which either a front ór á rear light can 
be installed. At times thé site, which wóülid be 
used for the erection of the rear range light, is 
in a city or on property, the rental or purchase 
of which would be prohibitive in cost. · 
Because of the above difficulties, as well as 

others, there has been a definite, unfilled de 
mand for a single station range light, i. e. a. 
light or group of lights which are all installed 
at one location, and which will give the navigator 
an accurate visual indi?ation as to whiéther, or 
not he is in a prescribed channel or wa erway, 
and, if he is off his course, the direction in which 
he should steer. his vessel in order to return to 
the desired course or channel. TFhe fulfilling of 
this demand is a primary, general object of the 
present invention. 

Some attempts have been made to solve this 
problem by the use of different colored lights. 
These attempts have, however, not been com 
pletely satisfactory for several reasons. A fur 
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2 
ther object of the present invention, therefore, 
is to provide a single station range light ap 
paratus and method, which is independent of 
color: 

ft has been found, in the development of the 
subject matter to which the invention pertains, 
that a characteristic series of intermittent periods 
of illumination is easily perceptible to the naked 
eye and serves efficientiy to indicate to an ob 
server the information intendied to be conveyed. 
fihús a primary feature of the present method is 
to provide to an observer different programm?d 
characteristic periods of Wisible light and dark 
ness peculiar to the two sides respectively of 
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the desired channel, so that by a rapid observa 
tion, an obserVer Or na Wigator can quickly ascer 
tain on which side of the center of the pre 
determined channel he is located at any instant. 
By providing complementary characteristics 

of light and i darkneSS respectively on the op 
p?Site Sides of the channel, i. e. by having one 
beam of light directed down one side of the 
Channei and a beam Of light directed down the 
other Side, and Suitably programming the periods 
of illumination and intervening periods of dark 
meSS for each beam, then having the beams 
directed So that they Will overlap, and further 
by proViding that the periods of illumination 
doWin one Side Will correspond Substantially to 
the periods of darkness on the other respectively, 
a central Zone Will be provided in which an ob 
server Willi see a steady light. This centrali zone 
is a preferred channel which is normalily intended 
for use. If then the characteristics on opposite 
Sides of this steady light zone are different, for 
example a Series of dots or relativeliy Short lighted 
periods on the one side and a series of dashes 
or relatively long lighted periods on the other, 
an observer may quickly determine his iocation 
in respect to the center of the channel. The 
provision of this method of illumination and 
apparatus providing it are further principal ob 
jects of the present invention. , VN 

TÄThe above are also general objects of my prior. 
and co-pending application Ser. No. 742,419, filed. 
April 18, 1947, entitled “Single Station Range 
Light Apparatus and Method.” That applica 
tion discloses and claims the broad generic sub 
ject matter common to that and the present 
application, and also discloses and claims, certain 
specific forms of the invention using bT:t one 
Source of light. The present application is re 
stricted to the forms of the invention using two 
sources of light, which are stationary and which 
illuminate stationary predetermined areas which 
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are unchanged during the normal use of the 
apparatus and method, but which may be Sub 
ject to adjustment as hereinafter Set forth. 
Among the objects of the present in Vention are 

to provide a Single Station range light apparatuS 
and a method of accomplishing the purpOSeS 
generally above set forth, using two Sources of 
light, which are respectively arranged to illumi 
nate area S each principally On One Side reSpec 
tively of the center of the channel, the illumina 
tion om each Side, i. e. by each Source of light, 
being intermittent in character, preferably Sub 
stantially complementary, and Such that on each 
Side there will be characteristic different and dis 
Similar periods of illumination and darkness. 
Thus an observer, on one Side or the other of the 
channel may be enabled, by observing the light 
characteristics Visible to him i to a Scertain On 
Which Side of the channel he is located. A fur 
ther object is to provide that the areas illumi 
nated by the respective light sources overlap to 
some predetermined extent, i. e. by a predeter 
mined angle, to provide an overiap zone or sector 
at the center of the channeli in which, due to the 
substantially complementary character of the 
illumination of the tWo Side areas, there Will ap 
parently be a substantially constant or steady 
light. In this connection the two light Sources 
are located so close together that from a dis 
tance there appears but a single light, irrespec 
tive of which light Source is illuminated and 
visible to the observer, or even if both are im 
stantaneously illuminated during a brief time 
inter Wall. 
A further and detailed object of the present 

invention is to provide for the initiation Of the 
illumination from one light Source a relatively 
short and preferably adjustable time period 
prior to the cessation of the illumination from 
the other light source respectively, So that there 
will be a light of Substantially constant intensity 
visible to an observer in the central overlap zone 
aforesaid. In this connection it is noted that 
certain types of incandescent electric bulbs have 
different time periodis intervening betWeen the 
instant at Which poWer is Supplied thereto and 
the instant -- When the bulb is illuminated at its 
normal - intensity of illumination from others. 
Also, the period of “decay” i. e. the time from the 
Shutting, off of power to the instant - When the 
iliumination ceaSes may Vary independently. It 
is desirable, therefore, to be able to compensate 
for these different times, so that the light in 
tensity in the overlap Zone may appear Substan 
tially constant to an observer. - This may be 
effected in practice by providing a predeter 
mined and preferably adjustable time interVal 
during which power may be supplied to illumi 
nate one light source prior to Shutting off the 
power supply to the other. 

Further objects of the invention include the 
provision of suitable adjustments by which the 
angular dimensions and preferably also the posi 
tion of the central overlap zone may be adjust 
ably predetermined, so that it may conform to 
the preferred portion of the channel which it is 
desired should be used in approaching the loca 
tion of the range light apparatus. 

Further objects of the invention include the 
provision of light beam directing means, prefer 
ably similar in character and associated with 
each light source respectively, so as to concen 
trate the light from each source into a relatively 
narroW beam, to provide for control of the 
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| 4 
spreads, at least in a lateral direction, of these 
beams; and to proWide for the adjustment, and 
preferably the independent adjustment, of the 
direction of each beam, so that in coordinatio? 
With the Spread thereof, the beams may be used 
to define the total safe Width of the channel rea 
sonably permissive for use. This may be effected, 
for example, by having the total illuminated 
area on both Sides, collectively considered, to be 
located Within the boundaries of the portions of 
the channel considered Safe for use. In this con 
nection a further object is to obtain such control 
of the outside limits of illumination as aforesaid 
independently of the location and angular width 
of the preferred zone or overlap area in which an 
observer Will See a Substantially constant light. 
A further object of the present invention is to 

COmpenSate for the location of the range light 
apparatus Out Of the plane of the channel itself, 
for example, if the channel to be illuminated is a 
Water channel as in a harbor or river and the 
range light apparatus is located a substantial 
distance above the Surface of the water, to com 
pensate for this difference or height of the range 
light above the water. 
Further and more detailed objects of the pres 

ent invention relate to the mechanical means for 
carrying out the objects generally referred to 
ab?We in a practical apparatuS Which Will be 
rugged, efficient and effective in use and which 
Will lend itself to uses at places where attend 
ance for maintenance purposes or control of 
operation may be infrequent. Still further ob 
jects and advantages Will appear from the fÓl 
loWing description and appended claims, when 
considered in connection With the accompanying 
diraWingS, in Which: 

Figure 1 is a View principally in plan of one 
embodiment of the invention, a part of one of 
the light Source-containing housings being re 
moVed to ShoW certain of the internal construc 

55 

60 

65 

70 

75 

tion; 
Fig. 2 is a WieW in Side elevation of the appara 

tuS ShoWn in Fig. 1; 
Fig. 3 is a view principally in end elevation, as 

Seen from the left in Figs. 1 and 2, of the appara 
tus shown in those figures, certain parts being 
broken away to show the interior construction; 

Fig. 4 is a fragmentary detailed view substan 
tially in horizontal section on the line 4-4 of 
Fig. 3; 

Fig. 5 is a diagrammatic illustration showing 
the operation of the apparatus of Figs. 1 to 4; 

Fig. 6 is a view partly in side elevation and 
partly in Vertical section of another form of the 
invention, the view being taken substantially on 
the line 6-6 of Fig. 7; 

Fig. 7 is a view substantially in end elevation 
as seen from the left in Fig. 6 and with some 
parts broken away to show the interior construc- i 
tiOn; 

Fig. 8 is a view substantially in horizontal sec 
tion on the line 8-8 of Fig. 6, but on a reduced 
Scale; 

Figs. 9, 10 and 11 are various diagrammatic 
illustrations showing different modified forms of 
a control circuit and circuit control arrangements : 
for the programming means of the apparatus, 
any of these circuits being applicable to the forms 
of Figs. 1 to 4 or Figs. 6 to 8; 

Fig. 12 is a diagrammatic view illustrating a 
timing chart for the operation of the two light 
Sources; 

Fig. 13 is a fragmentary view of a portion of a 
timing or programming means, the outside cas 
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ing being broken away in part to show the in 
terior construction; 

Fig. 14 is a view substantially in plan of a 
part of the timing mechanism illustrating the 
application thereof to the control of a circuit as 
Shown in Fig. 9; 

Fig. 15 is a view substantially in perspective 
of a timing cam means of the type i usable in 
the construction shown in Figs. 13 and 14; and 

Fig. 16 is a fragmentary detailed wiew prin 
cipally in vertical section on the line 16-6 of 
Fig. 14, showing an adjustment means for the 
CamS Of that figure. 

Referring first to Fig. 5, a single station range 
light apparatus is generally indicated at , this 
apparatus including two light sources designated 
2 and 3. respectively, the light source 2 being 
arranged aS ShoWn to illuminate a Sector of 
predetermined lateral angular width (spread) on 
the left of the channel, considered from the point 
of View of an observer facing the light, and the 
light source 3 being adapted to illuminate a 
Similar Sector on the right of the channel. These 
Sectors or areas are indicated by the groups of 
long and Short arroWS. 4 and 5 respectively, and 
may be considered the areas illuminated, which 
are located principally on one Side or the other of 
the channel. It is noted that in the illustration 
in Fig. 5, the periods of illumination of the light 
Source 2 consist of a Series of relatively long 
periods Of illumination Separated by relatively 
short periods of darkness; while the periods of 
illumination from the light Source 3 on the right 
of the channel consist of a series of relatively 
Short periods of illumination Separated by rela 
tively long periods of darkness. 

In order that an observer in the central por 
tion of the channel, which is that portion pre 
ferred for uSe in the normal course, be informed 
of his location, the directions of the beams from 
light sources 2 and 3 are so coordinated, as to 
their : angle of divergence of the center lines of 
the beams, in conjunction with the lateral angu 
lar spreads of the beams, that there will be a 
central overlap zone, designated by the legend , 
“Steady light section” on Fig. 5, in which an 
observer will i see a Substantially steady light. 
This is due to the fact that the periods of il 
lumination on the two sides of the channel are 
Substantially complementary and as these area:S 
of illumination overlap in this: central Zone, an 
Observer in that zone. Will See a Steady light com 
ing from One. light Source or the Other. AS the 
light sources are so close together and as the 
observer is at a considerable distance from the 5 
light, sources, this will appear as a single light. 

In the form of the invention illustrated in 
Figs. 6 to 8, the lateral border lines of the cen 
tral overlap zone are in practice not exactly sharp 
lines, so that the borders are not usually sharply. -1; 
defined. As a result, an observer at the center 
of the channel, i. e., at the center of the over 
lap zone, will see a substantially steady light. 
As Such observer moves laterally. in. One direction 
or the other he will commence ... to. See. the light 
characteristics of the Zone toward which he is: 
moving respectively superimposed upon a con 
tinuous haigh intensity, background of light. This 
modulation becomes more pronounced as an edge: 
of the zone of continuous light. is approached. 
If the i observer continues to diverge, from the 
center of the channel into- the portion on one 
side or the other thereof and not included in 
the overlap zone, the clear cut light, interval 
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and there is a progressively less background of 
continuous or residual light. 
This feature, effective to define the center of 

the Overlap. Zone as distinguished from the side 
portions of this Zone, is not available when using 
the form of the invention illustrated in Figs. 1 
to 4, as that form uses Fresnel type lenses as 
Sociated with each light source, so that the in 
tensity of illumination throughout the area, il 
luminated by each light source is substantially 
uniform. When using a, concentrated light beam, 
however, as shown in Figs. 6 to 8, the illumina 
tion intensity is greatest at the center, of the 
beam and diminishes rapidly toward the lateral 
borders thereof. 
This was demonstrated in practice by a small 

model constructed in accordance with the pres 
ent. invention as herein disclosed and which op 
erated on the same principle and wherein at a 
distance of about one-half mille from the light, 
an observer located in the center of the channel, 
i. e. corresponding to the center of the steady 
light Section as ShoWn on Fig. 5, sa W a steady 
light, while movement of as little as five or six 
feet laterally in either direction resulted in the 
appearance of a characteristic indication depend 
ing lupOn the direction of Such lateral movement. 
At about tWenty to thirty feet one side or the 
other of the center, the characteristics of the 
lateral zone of light became distinct and clear 
cut. 
The light modulation is valuable in that it 

notifies an observer of his departure from the 
center light position long before he reaches the 
edges of the Steady light Zone. The same effect. 
is apparent when the beams 4 and 5 are given 
Substantial lateral spread, so that the central 
Overlap Zone is of Substantial angular dimensions. 
As above stated, there are - particularly dis 

closed hereinabove complementary, flash char 
acteristics including a series of intermittent dots 
or Short flashes (code letter “E”) on one side of 
the channel area, and a series of dashes or long 
flashes (code letter “T”) on the other Side there 
of. This combination is usually preferable. It. 
is contemplated, however, in accordance with the 
present invention, that any different character 
istic intermittent periods of illumination be pro 
vided on the opposite sides of the channel, which 
will be preferably complementary to one another. 
Another Such example of this type of program-. 
ming could be to provide a succession of flashes: 
Corresponding to the code letter “A” on one side: 
(dot-dash or short flash-long flash) and code 
letter “N” on the other side (dash-dott or long 
flash-Short flash). Another possible combina 
tion would be to provide flashes i corresponding: 
to the code letter “K” On one Side (dash-dot--dash 
or long flash-short flash-long flash) and codelet 
terS: “IT-T” on the other. Side. (dot, dot--dash orº: 
two short flashes, long flash). Any feasile, com 
bination of different characteristics of flashes: 
Such aS, those herein Suggested and others. which: 
will occur to those skilled in the art may be em 
ployed within the purview of the present inven 
tion. 
By light Shields or by light beam directing. 

means, Such as reflector and lens means combina 
tions, the lateral Spread of the illuminated area 
from each light source, indicated by the zones, or 
arrows 4 and 5, may be controlled at will as, here-, 
inafter more particularly Set forth. If then the 
OutSide boundaries of the area S 4, and 5, be deter. 
mined aS to direction from the location of the 

characteristics of the lateral zones are- apparent 75 Sources of light. 2 and 3, the. illuminated area.S. 
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may be made to correspond with the safe por= 
tions of a channel permitted for use. 

If in addition the inside boundarieS. of the 
zones. 4 and 5 be controlled aS tO position or angle, 
the angular dimensions of the central overlap 
zone may be adjustably predetermined; and fur 
ther. by individually controlling the spreads of 
the illuminated area S from the light Sources 2 
and 3 and their locations, the location Of the 
central overlap Zone may be adjustably predeter 
mined. All these are elements Of the present in 
Vention and are to be considered aS a part there 
of, both from the point of view of method and 
also as to the means by which they are effected, 
from the point of view of apparatus. In this 
connection, it is desirable that the location and 
angular dimension of the central overlap zone 
may be adjustably predetermined independently 
of the outside dimensions and location of the 
totali illuminated area, which may be coordinated 
with the shape and location of the Safe portions 
of the channel permitted for use, while the cen 
tral overlap area may independently define that 
portion of the channel preferentially desired for 
USe. 

Referring now to Figs. 1 to 4, inclusive, there is 
illustrated a relatively simple and inexpensive 
form of range light apparatus in accordance 
with the present invention and including two 
Similar light Sources as generally described for 
the light sources 2 and 3 in Figs. 5. The device 
as a whole may be Suitably mounted in any de 
sired location, which will normally be in sub 
stantial prolongation of the channel to be illumi 
mated; and for a horizOntal channel, Such aS a 
channel for Ships which are water-borne, the 
apparatus will be located in a substantially ver 
tical plane including the center of the desired 
channel, although it may be located SomeWhat 
above the Water Surface. 
The apparatus is intended to be mounted upon 

any Suitable support (not shown) which is pref 
erably secured to and arranged to carry a sup 
porting Structure or base 6. This base carries 
at itS rear end, at the right as seen in Figs. 1 and 
2, upstanding Supporting partS 7 and 8, which are 
in turn braced by webs 9 and i 0, which may be 
formed integral therewith and with the base 6. 
The part 7 is formed to provide a substantially 
horizontal guideway , in which is arranged for 
horizOntal Sliding movement a part of a Slide por 
tion 2 of a base 3. The base 3 carries a hous 
ing i 4 for one of the light sources. Similarly the 
upstanding part 8 is formed to provide a guide 
way f5 for a Slide portion i 6 carried by a base IT 
for a housing f8 for the other light Source, this 
hOUISing being Similar to the housing 4. 
Due to the fact that the housings 4 and 3 

are of Substantial Size and it may be desired to 
have them closer together in a lateral direction 
than would be possible if they were on the same 
level, they are vertically offset from one another, 
so as to permit one to overlap the other in a 
vertical direction a.S beSt Seen in Fig. 1. ThiS 
permits of a wider possible adjustment of the 
horizontal distance between the light sources than 
would be possible if they were on the same level, 
while at the same time permitting the housings | 43 
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and 8 to be of Sufficient Size to accommodate the 
apparatus designed to be placed therein as 
hereinafter set forth. 
While each light source may be of any de 

sired character, they are preferably Similar 
to each other, so that there will be no percep 
tible difference to the eye at a distance irrespec 
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8 
tive of which is being observed. Again, while it 
is pOSSible to use any Source of light, for instance 
an oil or gas lantern, or any kind of electric 
light, there are chosen for the purposes of illus 
tration in the present case electric incandescent 
lampS. Y - 

When electrically energized sources of light are 
used, it is usually satisfactory to control the 
duration of the intermittent periods of illumina 
tion for each light Source by a Switch in the elec 
tric current supply to the light source. If gas is 
used, suitable means may be provided to control 
a gas valve leading to the light source, the light 
being reestablished by reigniting the main burner 
When desired from a conventional, continuously 
Operating pilot flame. In all cases shutter means, 
as hereinafter, referred to, º could be used with 
any type of light Source to effect the same result. 

Furthermore, as structures of this kind are 
intended for use in installations where they may 
be Serviced but infrequently, it is desired that 
means be provided for insuring continued opera 
tion, notWithstanding the burn-out of some one 
incandescent bulb. For this reason there is 
ShoWn in FigS. 1 and 3 a lampchanging device 
generally indicated at 9, the operative bulb of 
Which is located at the position shown at 20. 
The details of this lampchanger apparatus per 
se form no part of the present invention any may, 
for example, take any desired form, for instance 
any one of those shown in the patents to Wallace 
No. 2,054,013; Wallace and MacKay No. 2,195,374; 
MacKay, 2,258,575, or others. N 
The form of the invention shown in Figs. 1 

t0 , 4. aS aforeSaid uses a Simplified construction 
and thus does not provide for light beam direct 
ing means such as parabolic mirrors, etc. There 
is shown a standard type of Substantially cylin 
dirical lenS means generally indicated at 2 of 
the Fresnel type, suitable means being provided 
as hereinafter Set forth for limiting the area 
illuminated from the light Source. Such means 
as to the outside portions of the illuminated area 
comprise the Side Walls of the casings 14 and 8, 
the outside limits being determined by the an 
gular location of an aperture 22 formed in the 
Side Wall of the casing or housing as bestº shown 
in Fig. 2. It Will be underStood that if desired 
a cylindrical shield having a suitable opening 
therein could be used and could be adjustably 
positioned so as adjustably to predetermine the 
angle of the outside limits of the illuminated 
areas by adju Stment about the vertical i axis of 
the housing f 4 or f8, or both. 

Located between the light sources and dis 
posed in a substantially vertical plane is a light. 
shield 23, which is supported by the base 6 and 
by the upstanding part 8 at the rear of the struc 
ture. This Shield extends forwardly from the 
light Sources a predetermined distance, as best 
ShoWn in FigS. 1 and 2 and Serve:S to define the 
inSide boundaries of the respective illuminated 
areas. The shield 23 preferably extends vertical 
lly a distance greater than the vertical distance 
between the light sources and in practice, as 
ShoWn in , the draWing, eXtends from the base 
6 to about the top of the upper casing 8. 
As the shield 23 in effect determines the loca 

tion of the center overlap area, it is desirable 
that the range light apparatus be so located 
that this shield will be disposed in a predeter 
mined direction in respect to the preferred por 
tion of the channel desired for use and the base 
6 affixed to whatever supporting structure is used 
therefor in such position. For this purpose a: 
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pair of sight means, including a front sight | 24 
and a rear or peep sight 25, may be provided on 
thê top of the shiield 23 ånd in the vértical plané 
thereof, so as to facilitate the location of the 
apparatus during its initial installation. 
Means are provided in accordancé with the 

present invention for controlling the degree of 
overlap of the illuminated areas from the two 
light sources, particularly by controlling the dis 
tances between the centers of illumination of the 
light sources and the plane of the shield 23. For 
this purpose, means are preferably provided, in 
dividual to each light source, för adjusting its 
position laterally in r?spéct to the plane of the 
shield. As shown each light source is provided 
with a means such as that particularly shown for 
thie light source within the housing i 18, Figs. 3 
and 4. Inasmuch aš the parts are exactly similar, 
they will be given the same reférence characters. 
The slide portion i 6 of the base i 7 for the 

housing 8 is provided with a member 26, s?cured 
thereto a? b?st shown in Fig. 4, which i projects 
through a slot 27. formed in the upstanding por 
tion 8 and has on its forward portion a lug 28, 
havinig a threäd?d aperture therein for receiving 
a threadéd bolt 29. Thi? member 26 alsö håš 
parts engaging the forward face of the part. 8 
to retain the slide portion i 6 in th? guideway 
5. The bolt 29 extends through a suitable aper 

ture in the web 10 and is prevented from end 
wise movement in respect thereto by a º pair of 
collar members 30 and 3 f, secured to the bolt 
29 ás by pins or the like and bearing against 
the opposite sides of a part of the web 10 through 
which the bolt passes. At its outer ènd the bolt 
29 may be formed withi a squidäre or other non 
circular portion, as shown at 32, for receiving 
a suitablé tool by which the bolt may b? rotated 
and the i base i 7 laterally adjusted as will be 
obvious from the foregoing description and the 
accompanying drãwingŠ. 
The effect of this adjustment as to each light 

source is to vary the base of a triangle formed 
as the distance between the light source and the 
plane of the shield 23. As the altitude of this 
triangle is - constant, being the lateral length of 
the shield, from left to right, as s?en in FigS. 1 
and 2, the º angle of the hypotenuse to the base 
is varied accordingly, thus varying the angle of 
the inside limit of the illuminiated ärea from 
each of the light sources an?d from the plane of 
the shield 23. From the above; it will be seen 
that the adjustment effected by the rötation of 
the belt 29 associated with each of the light 
sources, will be effective to change one boundary 
respectively of the central overlap area. Thus 
by the conjoint adjustment of both, the central 
overlap, area, wherein an observer will See a sub 
stantially steady light, mãy be varied within 
certain limits, both in positión and angular ex 
tent. 
Another method of controlling the angular 

width of the overlap zone is to provide an ad 
justable length shield in place of the shield 23, 
for example, by making the shield in two parts, 
one of which is slidable forwardly and rearwardly 
with respect to the other. This could be effected 
by providing a fixed section as shown in Figs. 
1 and 2 for the shield 23 and providing a slidable 
section of substantially the same height, which 
could be adjusted to extend a desired amount 
to the left thereof as seen in Figs. 1 and 2. Such 
an arrangement is to be considered within the 
purview of the present invention: 

Referring now to the form of the invention 
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shown in Figs. 6 to 8 inclusive, there is shown 
a somewhat more refined embodiment of the 
invention, which is arranged to afford more accu 
rate adjustment and a more accurately control 
labile arrangement than is provided in the simpler 
form shown in Figs. 1 to 4 and hereinabove de 
Scribed. The purpose, however, is substantially 
the Same. 

In this form the two light sources are arranged 
One above another and each independently ad 
justable as to angular direction of the light beam 
thierefrõm in two planes at right angles to one 
another. Further, the arrangement is suchi that 
light beam directing means, here shown as in 
cluding a mirror and lens means for concen 
trating the light from the source into a relatively 
narrow bean, is used in association with each 
light source. It is contemplated, however, that 
a light Source plus SUitable lens means alone 
COuld be lUISed to providE a ušå ble light beam, but 
at some sacrifice inlight efficiency. 
The device as a Whöle is mounted upon a base 

33, which is adapted to be stationarily supported 
in a Suitâble position in the same männer as the 
base 6 of the precedinig form of the invention. 
Supported from the base 33 through stationairy 
posts 34 is an upper stationary böäse 35. The two 
light sources in this case are eachi similar to the 
other and each is arranged within a similar hous 
ing; which is similarly supported respectively on 
the lower base 33 and the upper base 35. Inaši 
mul?h aS, these Support alºrangements are êXädtly 
similar in character, but one will be described in 
detail, it being understoõd that the other is sub 
stantially identical with the exception of the actul 
al adjustments which aire made i? respect thereto 
ini practice. AS Showin, thiêre is a löwer housing 
36 for döne light source arid ah upper housing 37 
for the Gther or lupöper light Šource. The draws 
ings show in detail the mounting for the lower 
hoUtsing. 
AŠ - show?h, the base 33 is provided at its for 

ward end (to the right as seên in Fig. 6), "With 
a pair of upstahiding ears 38 in which is moünt?d 
á hinge pintile 39 for connêcting the base 33 to 
an underbase - member 40, the latter having ä. 
suitable hinge bearing portion 4 surrounding the 
pintile 39. Arranged riigidly in the underbase 40 
adjacent to its forward ênd is a substantially 
vertically disposed pintle bolt 42 for pivotally 
connecting the underbase 40 with the upper base 
43 by which the housing 36 is riigidly carried, 
bolts 44 being shown for ?onnecting the housing 
to the base member 43. 
When a range light - apparatus of the type 

herein shown is used, for example, in illüminat 
ing a º water channel and is located at a point 
a Substantial distance above the Surface of the 
water, it may be desired to direct the beam Some 
what downwardly, i. e. at an angle to the hori 
Zontal, to compensate for the height of the light 
means above the water. For this reason each 
housing 36 and 37 is arranged to be adjušted in 
respect to the horizontal about the axis of the 
associated pintile 39 by anigular ádjustment be 
tween the positions of the bases 33 (or 35) and 
40. För this pürpõse a screw stud 45 is provided 
threaded through ä, part of the base member 40 
and bearing upon a part of the base 33. It will 
be seen that by screwing down the stud 45, the 
housing 33 will be inclined to the right, i. e. by 
clockwise irotatión about the axis of the pintie 
bolt 39 as seen in Fig. 6, so as to direct the 
beam of light from the light source within the 
hOUISing 36 downWardly. 
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For adjusting the beams laterally for purposes 
more in detail to be described hereafter, the 
base member 43 , may be adjusted about the Sub 
stantially vertical axis of the pintile bolt 42. For 
this purpose, the rear portion of the base 43 is 
formed with an arcuate slot 46, the center of 
which is the axis of the bolt 42. Projecting 
through this slot is a member 37 (similar in 
construction to the member 26, Fig. 4), the upper 
part of which overlies the slot and prevents 
undesired dislocation of the bases 43 and 40, and 
the member 47 being rigid with the base 40. 
Bearing against the opposite sides of member 47 
are a pair of set screws 48 and A39 which are 
threaded through upstanding lugs 50 and 5 li re 
spectively formed rigid or integral with the base 
43. The set screws 48 and 49 are provided with 
non-circular ends as shown for the reception of 
a suitable tool. Thus by Suitably adjusting the 
set screws 48 and 49, the angular position of the 
housing 36 (or 37) may be individually adjusted 
at will within certain predetermined limits. 
Means are provided corresponding in function 

to the sight means 24-25 of the previous form 
of the invention, for assisting in the Setting up 
of the device. For this purpose the upper base 
35 may be provided with a sight tube 52, or alter 
natively this sight tube may be merely a receiver 
or support for a telescope which may be at 
tached at this point during the setting up opera 
tion and thereafter removed from the device. 
Within each - of the housing S 36 and - 37 there 

is provided a, lamp.changing device 53, which may 
be the same as or similar to the corresponding 
device 9 above referred to and which provides 
a plurality of electric bulbs, but one of which is 
in an operative position, shown for the bulb 54, 
Figs. 6 and 7. This lamnchangring device may 
be of aniv of the types hereinabove referred to, 
but the details of which - per se form no part of 
the invention. Associated with the source of 
light, here shown as the halb at the position 
54, there is preferablv7 provided a mirror as shnwn 
at 55, which mav be a paratholic or otherwise 
Shaped mirror. AS Show 7n, this mirror is Secred 
in a part of the housing by a plurality of bolts 
56. Also associated with the light Source and 
mjrror is a lenS means here Shown as a pair of 
lenses 57 and 58, wºThinh m av individi falvy be 
Spread-light enses, each aranted to provide a 
particular predetermined spreed of the light in 
a given direction. The lenses 57 and 58 are ar 
ranored So as to control the Spreads in two direc 
tions at right angles to one another. Si T?ch, for 
eXample. as horizontal anr vertical. Tº the fryrm 
of the invention shown jin Fig. 6, the lens 57 is 
arranger to give a inredeterminer vertical Sriread 
while the lens 58 providas a nireretermined hori 
Zontal or lateral Spread for the beam. These 
lenses may be molunteri in suitable recentacles 
Or annular supports and may he interchantre 
ably positioned in the housings according. to the 
desired spread, the lenses being secured in posi 
tion by an annular flange 59 extending inwardly 
from the housing and if desired integral there 
With, and an annular threaded nut 60, whirh may 
be removably associated with the housing by 
Screw threads as shown at 6 or in any other 
Suitable manner. 

In order to provide a further control of the 
Spread of the beam, and also as a set up adiust 
ment, means are provided for adjustably control 
ling the distance between the mirror 55 and the 
center of illumination of the operative source of 
light shown as the incandescent bulb 54. For 
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this purpose the lamp-changer 53 as a whole 
may be mounted on a pair of parallel rods 62, 
Fig. 8, which are suitably fixed in the associated 
housing 36 or 37. Riigid. with the lampchanger 
structure : is a depending member 63 through 
which is threaded a bolt 64, this bolt being also 
mounted in at least one wall of the housing 36 
(or 37). As shown, the bolt is mounted in the 
rear Wall only and is prevented from endWise 
movement in respect to this wall by a pair of 
collars 65 engaging the opposite surfaces of the 
housing wall. The outer end of the bolt 64 is 
Suitably formed non-circular, as shown at 66, for 
manipulation by a suitable tool. It will be un 
derstood that if the mirror 55 is parabolic in con 
tour, it will normally be desired that the center 
of illumination of the operative light source be 
located at the focus of the mirror. On the other 
hand, some Slight adjustments toward and away 
from such a mirror or a mirror of some other 
contour may be effective practically to obtain a 
desired spread of the beam and to effect a desired 
adjustment of Such spread or to adjust the focus. 
This is for some purposes a simpler and quicker 
Way Of effecting this adjustment than the inter 
Change of one or both the lenses 57 and 58. It is 
intended primarily for effecting relatively small 
adjUdStmentS. - , : 
The functional operation of the adjustment 

means effected by the screw stud 45 for control 
ling the - vertical angle of the beams has pre 
Viously been described. It will ordinarily be i de 
sired, however, that there be some predetermined 
angle of divergence between the center lines of 
the beams from the two light sources, which angle 
Will be chosen with consideration to several elle 
ments, including the spread of the beams, the de 
Sired outside dimensions of the channel in ques 
tion and the desired angular width and locationi 
of the center preferred zone for the overlap of 
the illuminated areas. When all these factors are 
known, it will be possible to plot or to determine 
by trial and error the desired spread of eachi 
beam. This can be effected as to each beam by 
a suitable Selection of the horizontal spread light 
lens 58 associated therewith and by the adjust 
ment of the bolt 64 controlling the distance be 
tween the center of illumination of the light | 
source and the mirror 55. The spreads of the two 
beams and the direction of the centerlines there 
of will then determine the angular extent and 
location of the central overlap zone for the 
beams. The directions of the center lines ?îáy 
be determined by an adjustment made by the s?t 
ScrewS 48 and 49 as to each housing or source of 
light therein independently. . . . 
While it is contemplated that i independent 

means be provided for adjusting the light beams 
both vertically and horizontally, some common 
means, not herein shown in detail, but which will 
be obvious from the foregoing to those skilled in 
the art, is contemplated for use to effect a single 
adjustment for the angle of divergence between 
the beams in the lateral direction and another 
single adjustment for the vertical angle of both 
beams in respect to the horizontal. V 

Associated with the range light apparatus in 
whichever or whatever form it may take is a pro 
gramming means by which the duration of illu 
mination, i. e., initiation and cut-off periods of 
illumination as to each source of light, may be 
controlled in a regular and sequential manner. 
For this purpose any suitable means, usually 
comprising a constant speed prime mover, may 

i b? employed. The means particularly contem 
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plated for use in accordance with the present 
invention is a constant Speed electric motor, al 
though it is contemplated that any other suitable 
prime mover which will operate, preferably by 
rotation, at a substantially constant rate, may be 
enimployed if desired. : Such other means would 
include Spring Qr weight operated motors, or even 
motors or engines driven by some other source of 
power than electricity, in accordance with what 
power may be available at the place where the 
apparatus is to be used. Other i operative types 
of programming means will occur to those skilled 
in the art, i.e. g. a thermostatic type of flasher 
would be satisfactory, providing it had a snap 
action rio:Venet and dwelled On One Of itS CO 
tacts for a period of tine greater than on itS 
other contact. Flasher mechanisms made from 
time delay relays having, for instance, a quick 
pull-up time and a Slow drop-out time could also 
be U?Sed. 
conten plated in accordance With the present in 
vention and to be included in the scope of the ap 
pended claims Hot limited to preclude them. 
AS shown, howjever, there is preferably emi 

ployed a substantially constant Speed electric : 
motor arrainged to drive program cams at a de 
Sired rate of Speed, possibly by gearing down, the 
motor Speed to a desired speed of rotation for the 
cam means. In accordance with the present in 
vention, only one such motor is used, although it 
is contemplated that two or more may be used as 
specifically taught in my prior application Ser. 
No. 742,419 aforesaid. . Each said motor which is 
indicated generally at 67, Figs. 13 and 14, may be 
of a known or conventional type, such for ex 
animple a-Š those shown in the patents to Wallace 
and MacKay No. 2,184,841, and to MacKay No. 
2,181,842, both granted November 28, 1939. The 
arrangement shown in Figs. 13 arid 14 is such as 
to drive a cam drum means S8 at a substantially 
constant Speed and in a counterclockwise direc 
tion as seen in Fig. 14. This motor and the ar 
rangement shown in Figs. 13 to 16 correspond 
generally to the circuit diagram shown in Fig. 9, 
Wherein the motor per se is indicated diagram 
matically at 67. Inasmuch as the motor from the 
present point of view is not claimed as a novel 
part per se of the general construction, it will 
not be described in detail but reference may be 
had to the patents aforesaid for a particular de 
scription of an appropriate motor for this pur 
pose. 

Referring now to Fig. 9, there is shown a pos 
sible wiring circuit for the apparatus of the pres 
ent invention, the circuit being diagrammatic in , 
character and merely including the principal elle 
ments thereof. As shown there are two line wires 
69 and i 3, to which electric energy may be sup 
plied from any Suitable Source, Such as a battery 

f under control of a master Switch 2. . It will 
be understood that any Suitable source of electri 
cal energy which may be available, including 
batteries or commerecial power lines, may be em 
ployed as deSired. AS ShOwn, the motor 6 is 
arranged acroSS the lines 69-70 to Operate when - 
ever the master Switch 2 is closed. This motor 
is shown driving program cams 3 and 74, the 
drive being shown as direct in Fig. 9, i. e. on a 
common shaft with the motor, although it will be 
understood that any suitable gear reduction may 
be employed as desired. The cams 73, 74 respec 
tively control Switches 5 and 76 for the two light 
Sources here shown as 77 and 76, i respectively. 
The diagrammatic illustration in Fig. 9 shows the 
light Source in its operative position - as connected 

All Such means are to be considered as 
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to be illuminated, while the others on the Same 
lampchanger are not in the circuit. This is the 
practical effect of the operation of the lamp 
Changer referred to hereinabove. Further as 
shown, Fig. 9, the cam 73 has a large diameter 
portion shown at 79, effective to close its asso 
ciated Switch 75 during a, time period in which 
the cam i 4 has a Small diameter portion 80 so 
that itS aiSSociated Switch 6 will at that time be 
Open. The preferred arrangement is one in which 
the light Sources are arranged to illuminate their 
reSpective areas in Some Substantially comple 
mentary time schedule as above set forth. The 
Siimplest or dot and dash arrangement is shown 
here for purposes of illustration. TiThus as shown º 
the light source 77, Fig. 9, Will be illuminated 
Once during each rotation of the cams for a short 
period only and the light source 78 will be illU 
Iminated once during each rotation of the cams 
for a relatively long period, the period of illu 
mination of each light source corresponding Sub 
stantially to the period of darkness of the other. 

In an apparatus of this kind, it is desirable 
that a person located in the central overlap zone 
Gr Steady light section, as designated in Fig. 5, 
Should See a Substantially steady light of con 
Stant intensity. For this purpose it is always nec 
essary to initiate the illumination of one light 
SOUrce prior to the actual cessation of illumina 
tion of the other. However, when the light 
Sources are electric incandescent bulbs and the 
COintrol is effected by Switches located in the cur 
rent Supply thereto, this result may not neces 
Sarily depend on initiating current flow to one 
iamp prior to the discontinuance of current flow 
to the other. Some lamps have a substantial 
period of “decay” of the illumination following 
the CeSSation of current flow theirethrough and 
yet may respond very rapidly to the initiation of 
current floW therethrough. By a careful selec 
tion of Such bulbs, the apparent illumination in 
tensity may be substantially constant at least to 
an observer at some distance from the light 
Sources. It is often desirable, however, to initiate 
the flow of current through one light source a 
sufficient time prior to the cessation of current 
fioW through the other, so that there will be a 
slight overlap in time relation between these two. 
The effect of this is ShoWn in Fig. - 12, wherein the 
left and light (referring to Fig. 5) Will have 
relatively long periods of illumination, indicated 
at i 8, and relatively Short periods of darkness 
indicated at 82, While the right hand light will 
have relatively short periods of illumination in 
dicated at 83 and 83", and relatively long periods 
of darkness shown at 84. While the periods of il 
lumination and darkness are substantially com 
plementary, aS ShoWn in Fig. 12, it Will be Seen 
from an examination of this figure that the 
period of illumination 83 extends a Slight distance 
overlapping that at 8 l, and the period 8 extends 
a. certain distance overlapping the initiation of 
the next periCd Of illumination 83’, etc. This 
can be effected by Suitably constructing the high 
and low parts 79 and 80 for the cams 73 and 4 
and by having these cams properly oriented upon 
a COmmon drive Shaft. | 

It may be that in some instance it is desired 
adjustably to vary the overlap time intervals be 
tWeen the initiation of illumination of one light 
Source and the cessation of illumination of the 
other. For this reason an arrangement is shown 
in FigS. 13 to 16 as to the cam means there shown 
at 85, Which corresponds generally to the cam 
74 of Fig. 9. As shown, the cam 85 is made as a 
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pair of juxtaposed discs 86 and 87. One of these 
discs, such as the disc 87, may be rigidilly Secured 
to the driving Shaft by Which the caim - 835 as a 
Whole is carried and the other (disc. 86) may be 
secured to and adjustable angularly in respect to 
the disc 87 to provide a shorter period of dark 
ness in which the associated Switch Such as the 
SWitch i 6 will be i open. As shown, the disc 836 
is provided with an arcuate slot 88, through which 
extends a set screw 89 to Secure the discs 86 and 
87 together, once the adjustment has been made. 
In addition the disc 86 may be provided with a 
substantially radial slot 93, Figs. 14 and 16, 
through which extends a bolt G , secured against 
dislocation in respect to the under disc 87 and a 
suitable Support 92 by which the cam discs may 
be carried and provided with an eccentric por 
tion 93 operating against the Sides Of the Slot 9. 
The bolt 9 may be provided with a suitable Screw 
Slot 94 for manipulation by an appropriate tool 
Such aS a screw driver, and may further be pro 
vided with an indicating stud 95 extending ra 
dially therefrom so as to indicate the adjust 
ment made. It will be understood that the cam 
follower is controlled by both the discs 86 and 87, 
So that relative angular adjustment of these discs 
as indicated in Fig. 15 will be effective to cut 
down the arc in which the cam follower will be 
at the lower diameter section of the assembled 
cam 85 in respect to the total length of the lower 
diameter portions of either the discs 36 and 8. 
Such an arrangement may be effected as to one 
or both cams 73 and 74, shown in Fig. 9, or as 
to the camS shown in FigS. 10 and 11 and herein 
after to be described. 
When fixed cams only are used, it is necessary 

that they be very carefully cut to provide a sub 
stantially constant intensity of light in the cen 
tral overlap zone. The cam dimensions must 
match fairly exactly the characteristics of the 
lamps used as to their time from initiation of 
current flow to full illumination and period of 
“decay” or time from cessation of current filow 
to little or no illumination. By providing ad 
justable cam means as described, such accuracy 
is no longer essential, as inaccuracies may be 
compensated for by adjustment of the cam discs 
as described. In addition such adjustable cam 
means may be used to compensate for lamps 
having different characteristics, which may be 
used from time to time. 

Referring now to Fig. 10, a somewhat simpler 
arrangement is shown wherein, no provision is 
made for an overlap of the periods of illumina 
tion of the two light sources. The power Supply, 
master switch and motor are given the same mum 
bers in this figure for convenience of reference 
as are also the two light sources. As shown, 
however, there is but one cam 96 driven by the 
motor - 67 in this form of the circuit, this cam 
being arranged to open and close a Switch shown 
diagrammatically at 97. It is contemplated, 
however, that this cam may be made removable 
and interchangeable if desired. This switch 97, 
which is preferably of a quick acting type, in 
turn is arranged to energize and deenergize a, 
Solenoid coil 98 which has associated therewith 
a double-throw Switch, So arranged to make con 
tact from the line wire 7 through the Switch 
selectively to either the light source 77 or 78, ac 
cording to whether the solenoid 98 is energized 
or not. The operation of the circuit will be ob 
Vious from inspection. 
The circuit of Fig. 11 is even simpler than that 

of Fig. 10, corresponding parts being indicated 
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16 
by the same reference numbers for convenience. 
In this circuit the Supply line 70 is connected 
directly to each of the light sources 77 and 78, 
while the supply line 69 is connected through a 
double throw switch 99 alternatively to the light 
Source TT or 78 according as the Switch is affected 
by a high or low diameter portion of a control 
ling cam f 00 as shown. In operation this cir 
cuit is shown making contact completing a cir 
cuit through a light Source 77 under control of 
the higher diameter portion of the cam i 00, 
which is of relatively Small angular extent. Thus 
the light source 77 will be operated to give a 
Series of short flashes, while the light Source 8, 
illuminated when the cam follower is resting on 
a Smaller diameter portion of the cam i 00, will 
be effective to give a series of long flashes. 

Referring to Figs. 1, 2 and 3, the programming 
means may be arranged on the base 6, as shown 
at f0, a suitable bracket f 02 being provided for 
that purpose. The location of the programming 
means in the FigS. 6 to 8 form of the invention 
is not shown it being understood that the pro 
gramming means may be located at any Suit 
able location, preferably adjacent to the appa 
ratus shown º in those figures and suitable con 
nections being made, in a manner not particu 
larly illustrated, to the lampchanger and light 
Sources in each of the housings 36 and 37. 
While the Several embodiments of the inven 

tion hereina bove particularly described include 
the control Of the light beams as to turning 
them on and off by an electrical control of the 
current to the light Source, which is an incan 
descent bulb, it is contemplated that any other 
means by which the illumination may be ren 
dered intermittent should be considered Within 
the purview of the invention. Such other means 
could, for example, be mechanical in nature and 
include Shutter means, such as are well known 
in the art of light control, the shutter means 
being either Oscillable to open and closed posi 
tions or rotatable in a continuous or intermittent 
manner With one or more suitable light openings 
which are periodically and successively brought 
in alignment with the light beam. In any event 
the light control means could be operated by a 
constant speed prime mover as described above, 
in a manner which will be obvious to those skilled 
in the art. · 
While the device in its various forms has been 

described primarily as one for use in guiding 
ships over navigable Waters, it is specifically 
contemplated that apparatus of this same gen 
eral type could be used for guiding persons or 
vehicles across essentially trackless areas such 
as those in a desert country. Furthermore, appa 
ratus of this kind could be employed in guiding 
airplanes either allong a course or toward a land 
ing, considering the direction of guidance as gen 
erally lateral or in a horizontal plane, so as to 
indicate to a pilot of an airplane whether he is 
On a desired course or channel or to : one side 
or the other thereof laterally. On the other hand, 
it is further contemplated that if desired, appa 
ratus substantially in accordance with the present 
invention could be mounted at Substantially right 
angles to that in which the present device is 
particularly arranged as herein shown, so as to 
indicate deviations from a desired channel in a 
vertical plane. If then the desired channel were, 
for example, an inclined glide path to be em 
ployed by airplanes in descending to a landing 
at an airport, a device according to the present 
invention could be used to indicate to the pilot 
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whether he was above or below the desired glide 
path, at any instant. Any Such use or others 
for which the apparatus of the present invention 
is reasonably Susceptible and the method of using 
it are to be considered within the purview of the 
present invention and within the : scope of the 
appended claims, Which are to be construed 
validly, as broadly as the state of the prior art 
permits. 

I claim: 
1. Single station range light apparatus for vis 

ually indicating to an observer his position in 
respect to the center of a predetermined chainnel, 
COmprising two electrically actuated sources of 
visible light located adjacent to one another andi 
both located substantially in a predetermined 
plane containing the center of Said channel and 
Substantially in prolongation thereof in said 
plane, means for limiting the areas illuminated 
by said Sources of light Substantially to the re 
Spective sides of Said channel but with an overlap 
ZOne SubStantially at the center of the channe 
included in the areas respectively illuminated by 
said light sources, and programming means for 
automatically controlling the time periods of il 
lumination of said areas respectively to provide 
Substantially complementary time periods of il 
lumination of Said areas respectiveiy, said pro 
gramming means being constructed and arranged 
to provide dissimilar and characteristic inter 
mittent periods of illumination and darkness on 
Opp?Site Sides of Said channel respectively, said 
light Sources being electrically actuated and hav 
ing a time delay period between the time of clos 
ing an electric actuating circuit and the emana 
tion of Substantially normal light intensity and 
a Similar time delay between circuit interruption 
and disappearance of substantially normal light 
intensity, and Said programming means further 
including means compensating for said time de 
lays and providing a time overlap between the 
interruption of the electric actuating circuit for 
calu,Sing a cesSaltion of illumination from one of 
said light sources and the closing of an electrical 
actuating circuit for the initiation of illumination 
from the other thereof, so that an observer lo 
cated in the central overlap zone of said areas 
Will see a substantially steady light uninterrupted 
due to any interval between the stopping of il 
lumination from either one light source and the 
starting of illumination from the other. 

18 
2. Single station range light apparatus in ac 

cordance with claim 1, Wherein Said programming 
means comprises a substantially constant speed 
prime mover, cam means driven thereby, and 
means responsive to said cam means for control 
ling the illumination of each of Said light sources, 
and wherein said cam means includes at least 
one cam made up of overlapping and relatively 
adjustable cam portions, so as to provide adjust 
able time periods for the initiation and cessation 
of illumination for said light Sources, said cam 
means being further constructed and arranged so 
that an electric actuating circuit will be closed so 
that illumination of each light source will be 
initiated a predetermined adjustable time prior 
to the opening of an electric actuating circuit to 
caluSe ceSSation of illumination from the Other 
light Source, so as to provide a substantially con 
stant light intensity in said central overlap zone 
independent of the periods of illumination and 
darkness on both sides thereof. 

JOHN ER. MACKAY. 
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