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2 €laims:
: 1

My present invention relates to a smgle statlon
rangé’ light apparatus for 1nd1catmg t6 afl ob-
seérved his position in respect to thé center of
g predetérmined channél, whether that channgl
be over land, water or in theé air, and also to &
method of accomphshmg these purposes.

Convention 1ange light practice whith “Hhas
been used for g cons1de1ab1e time in aSS1stmg
navigators to locate themselves in the usé of
a waterway, such as a river or the entrance to
& harbor, consists in prowdmg a pair of lights
to mark the ¢hannel; thiese lights being in aligh-
ment With the channel byt with the rear light
usua]ly placed higher than thé front light and
a considersgile d1stance in bk of it, so that
the' navigator can use the range by keeping the
lights vertically in line as he& progresses intdy
and along the désired channél. In crder to
prevent the lights froi blendmg together and
appearing as g single’ light, the vertical distanes
between the lights must be considérable. . Fur-
thermore, in order that the indication to 4i
observer be sufficiently sensitive,. the’ Horizental
distance separatlng the lights must be ¢onsider-
able, often in the' nelghborhood of one~quarter to
one-half mile.

In ndany instances, it is 1mp1actlcal orf too
expensive to provide hghted rangés of the con-
verttion type-aforessid, Por éxample, sometimes

high ¢liffs’ or river banks close to & waterway s

prevent the installation of a rear range light,
as the intérvening high 1and would ma&e it. in-
visible to ShlpS nav1gat1ng the’ channel In other'
cases, theré is no land of other structule avail-
able on which eithe¥ 4 ffont. or & rear light can

be installed. At timies the site, which Would be
used for the erection of the rear 1ange light, is

in a ¢ity or on property, the rental or purchase
of whichi would be prohibitive in cost.

Beécause of the above difficulties, as well as
others, there has been a definite, ‘unfiiled dé~
mand for a single statlon range hght i. €. a
light or group of lights which are all installed

at one location, and which will give the navigator

an’ accurate vistial indiéation as to whether or
not Le is 1n a plescrlbed channel or Waterway,

and, it hé i 6ff hzs course, the direction’ in whveh-’

he should steer hls vessel in order to return to
the desired course of channel The fulﬁlhng of
this demand is a primary, general object of tha
preSent invention..

Some attempts have béen made to solve thls
problem: by the use of different colored: hg‘lts
These attempts hayve, ‘however not, been com-
pletely satisfactory for several reasons. A fur-
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2
ther object of the present invention, theréfore;
is' to provide a single stdtion rangs light ap-
paratus and method; which is independent of
colorx:;

Tt has been found, in the development of the
suogeet matter to which the invention pertains;
that a characteristic series of intérmitient periods
of illumination is easily perceptible to the naked
eye and serves efficiently to indicate to an op-
server the information intended to bé conveyed.
Fhus a primary feature of the present method is
to-provide to an observer différent programmed
characteristic periods of visible light and dark~
ness peculiar to the two sides respectively of
the desired chaiinel, so that by a rapid observa-
tion, an observer or navigator 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 darkness respectively on the op-
posite sides of the channel; i, e. by having one
beam of light directed down one side of the
channel and a beam of light direeted down the
other side, and suitably programming the periods
of ifllumination and intervening periods of dark-
ness for each beam, then having the beams
directed so that they will overlap, and further
by .providing that the periods of illumination
down: one side w111 correspond substantlally to
the periods of darkness on the other respectively,
a central zone will be provided in which an ob-
server will see a- steady light. This central zone
isa preferred channel which is normally intended
for use.  If then the characterlstlcs 0N opposite

" sides of this steady light zone are dmerent for

example a series of dots or relatively short lighted
periods on_the one side and a series of dashes
or reiatively long lighted periods on the other,
alr observer may quickly determine his 1ocat10n
in respect to the center of the chdnnel. The
provision of this method of illumination and
apparatus providing it are further principal oh-
jects of the present invention.

The above are also general objects of mJ prior
and co-pending application Ser. No. 742 419, filed.
April 18, 1847, entitled “Smgle Statmn Range
Light Apparatus and Method ” "’hat anophca—
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 but 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 'whleh
illuminate stationary predetelmlned 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 hereinatter set forth.

Among the objects of the present invention 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 areas each principally on one side respec-
tively of the center of the channel, the illumina-
tion on 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 to ascertain 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 predetermmed extent, i. e. by a predeter-
mined angle, to prowde an overlap zone or sector
at the center of the channel 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 in-
stantaneously illuminated during a brief time
interval.

A further and detailed object of the present
invention is to provide for the initiation of the
jllumination 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 periods 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
illumination 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
durihg which power may be supplied to illumi-
nate one light source prior to shutting off the
power supply to the other.

TFurther 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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spreads, at least in a lateral direction, of these
beams; and to provide for the adjustment, and
preferably the independent adjustment, of the
direction of each beam, so that in coordinatioh
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
Jocated 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
iight 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
above in a practical apparatus which will be
rugged, efficient and efféctive 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 fol-
lowing description and appended claims, when
considered in connection with the accompanying
drawings, 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-
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tion;

Fig. 2 is a view 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- -
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 eircuit control arrangements
for the programming means of the apparatus,
any of these circuits being apphcable to the forms-
of Figs. 1to 4 or Pigs. 610 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 hroken away in part to show the in-
terior construection; : ‘

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

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

Fig, 16 is a fragmentary detailed view prin-
cipally in vertical section on the line. 16—16 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 ef illumination separated by rela- 3:

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 laterat 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 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 areas
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. Ag the
light sources are so close together and as the

observer is at a considerable distance from the ~«

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-exaetly sharp

lines, so that the borders are not usually sharply

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 high intensity background of light. This
modulation becomes more pronounced: as an edge
of the zone of continuous light. is' approached.
If: the- 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
characteristies of the lateral zones are. apparent
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and there is'a progressivély less backeround 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 illuming-
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 mile 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, saw a steady
light, while movement of as little as five or- 8ix
feet laterally in either direction resulted in the
appearance of a characteristic indication depend-
ing upon 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 centrak
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 off
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:
bresent invention, that any different charscter~
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-dot or long
flash-short flash). Another possible combing-
tion would be to provide flashes corrasponding:
to the code letter “K” on one side (dash-det-dash
or long flash-short flash-long fash) and: code let-
ters “I—T” on the other. side (dot, dot-dash or
two short flashes, long flash). Any feasible com-
bination of different characteristics of Hashes
such as those herein suggested: and others: which:
will oceur 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 combing-
tions, the lateral spread of the illuminated ares
from each light source, indicated by the: zones or
arrows 4 and 5, may be controlled at, will 4s here-.
inafter more particularly set forth. If then: the
outside boundaries of the areas 4 and:5 be deter«
mined as to direction from the location of the:
sources: of light 2 and 3 the. illuminated: areas;
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may be made to correspond with the safé 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 areas 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
total illuminated area, which may be ccordinated
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 {o be illumi-
nated; 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 18, which may be
formed integral therewith and with the base 6.

The part T is formed to provide a substantially’

horizontal guideway (4, in which is arranged for
horizontal sliding movement a part of a slide por-
tion 12 of a base {8. The base {3 carries a hous~
ing 14 for one of the light sources. Similarly the
upstanding part 8 is formed to provide a guide-
way 15 for a slide portion 18 carried by a base T
for a housing (8 for the other light source, this
housing being similar to the housing {4.

Due to the fact that the housings {4 and 18
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 as 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 14
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and 18 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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tive of which is being observed. -Again, while if
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 electrlc mcandescent
lamps.

When electrically energized sources of hcht are
it is wusually 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, 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 19, 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
anhy 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. '

The form of the invention shown in Figs. 1

to 4 as aforesaid uses a simplified construction
and thus does not provide for light beam direct-
ing means such as paraboelic mirrors, etc. There
is shown a standard type of substantially cylin-
drical lens means generally indicated at 20 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 best-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 adjustment about the vertical. axis of
the housing {4 or {8, or both,
_ Located between the light sources and dls-
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 strue-’
ture. This shield extends forwardly from the
light sources a predetermined distance, as best
shown in Pigs. 1 and 2 and serves to define the
inside boundaries of the respective illuminated
areas. The shield 23 preferably extends vertical-
ly 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 18.

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, includitg & front sight 24
and-4 rear or peep sight 25, may be provided on
the top of the shield 23 and in the vertical plané
thereof, so as to facilitate the location of the
apparatus during its initial installation.

Means are providéd in accordancé with the
present invention for controlling the degree of
overlap of the illumtinated areas from the two
light sources, particularly By controlling the dis-
tances between the cetiters 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 souirce, for adjusting its
position laterally in réspéect to the plane of the
shield. - As shown each light source is provided
with a means such as that particularly shown for
the light source within the housing 18, Figs. 3
and 4. Inasmuch a$ the parts are exactly similar,
they will be given the same reférence characters.

The slide portionn 16 of the base 1T for the
housing 18 is provided with a iember 26, secured
thereto as bést shown in PFig. 4, which projects
through a slot 27 formed in the upstanding por-
tion '8 and has on its forward portion a lug 28,
having a thresgded apertiire therein for receiving
a threaded bolt 28. The member 26 also has
parts engaging the forward face of the part 8
to retain the slide portion 16 in the guideway
15. The bolt 29 extends through a siitable aper-
ture in the web [0 and is prevented from end-
wise movement in respect thereto by a pair of
collar members 30 and 3f, secured to the bolt
29 as by pins or the like and bearing sgainst
the opposite sides of a part of the web 18 through
which the bolt passes. At its outer end the boit
29 may be formed with a square or other non-
cireular portion, as shown at 32, for receiving
a suitable tool by which the bolt may hé rotated
and the base i1 latérally adjusted as will be
obvious from the foregoing déscription and the
accompanying drawings.

The effeet of this adjustment as to esch light
source is to vary the base of a triangle forined
ag the distance between the light source and the
plane of the shield 23. As the altitude of this
triangle is constant, being the lateral lenoth of
the shield; from left to right, as séen in Figs. 1
and 2, the angle of the hybotenuse to the basé
is varied accordingly, thiis varying the angle of

the inside lmit of the illiminated &4rea from :

each of the light sources and from the plane of
the shield 23: From the above; it will be seen
that the adjustment effected by the rotation of
the bolt 29 associated With each of the light
sources; will be effective to ¢change one boundary
respectively of the central overlap ares. Thus
by the conjoint adjustmient of both, the central
overlap area, wherein ah observer will see a sub-
stantially steady light; may be varied within
certain limits; both in position 4nd ahgular ex-
tent: ‘

Another method of controlling the anguldr
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 respeet to the other. This could be effected
by providing & fixed section gs 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 amouit
to the left thercof as seen i 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 Pigs. 6 to 8 inclusive, there is shown
a someéwhat moré refined embodiment ‘of the
invention, which is arranged to afford more accux-
rate adjustment and a more accurately eontrol-
lable arrangement than is provided in the simpler
form shown in Figs. 1 to 4 and hersinabove de-
seribed. Theé purpose, however, is substantially
the same.

In this form the two light sources areé arranged
one above another and edch independently ad-
justable ag to angular direction of the light beam
therefrom in two planes at right angles to one
another. Further; the arrangement is such that
light: beam directing means; here shown as in-
cluding a mirror and lens means for concen-
trating the light from the source inta a reldatively
narrow beam, is used in association with eath
light source. It is contemplated, however; that
& light source plus suitable lens means alone
could be used to provide a. usable light beam, but
ab some sacrifice in light efficienéy.

The device as a 'whole is mounted upon & base
38, whith is adapted to be stationarily supporied
in & suitable position i tHé same martiner a§ the
base 6 of the precedirg form of the invention.
Supported from the base 33 thitrough statiotniary
posts 24 1§ an upper stationary base 35. The two
light sources in this case ate each similar to the
other and eachi is arranged within a similar hous=
ing; which is simildrly supported resbectively on
the lower base 33 and the uppéet base 35. Inas-
much as these support arrarngemernts are éxictly
simildr in character; but one will be deseribed in.
detail; it being understood that the other is sub-
stantially identical with the ekception of the actu-
a1 adjustments which die mdde in respect thereto
inf practice. -As shown, thére is a Iower housing
36 for one light soulce arnd an upper housing 371
for the 6ther or upper light source. - The draw+
ings show in detail the mounting for the lower
housing:

A3 shownh, the base 33 is provided at its fors
ward end (to the right as seen in Fig. 6), with
a pair of upstatidihg ears 28 in which is motiited
4 hinge pintle 39 for connécting the base 33 to
an underbase mmember 40; the latter having 4

"suitable hinge bearirig portion 41 surroundihg ths

pintle 39. Arranged rigidly in the tnderbase 49
adjacent to its forward énd i§ 4 substantially
vertically disposed- pintle bolt 42 for pivotally
connecting the underbase 48 with the upper base
43 by which thé housihg 36 is rigidly - earried,
bolts 44 being shown for ¢onnecting the Housing
to the base member 43.

When a range ligsht apparatus of the type
herein shown is used, for example; in iltuminat=
ing a’'water echannel ahd is located at a point
a substantial distance above the surface of the
water, it may be desired to direct the beam ome=
what downwardly, i. e. at an angle to the hori+
zontal, fo compensate for the height of the light
means above the water., For this reason edach
housing 36 and- 37 is arranged to be adjusted in
respect: to the horizZohtal about the axis ¢f the
associated pintle 39 by angular adjustment be:
tween the positions of the bases 33 (or 3% and
40. For this purpose a screw stud 45 is provided
threaded through 4 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 3% will be incliried to the right; i. &, by
elockwise rotation about the axig of the pintie
bolt 88 as seen in Fig. 6, so as to direét the
beam of light from the light souree within the
housing 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 pintle bolt 42. For
this purpose, the rear portion of the base 43 is
formed with an arcuate slot 88, the center of
‘which is the axis of the bolt 42. Projecting
through this slot is a member 47 (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 48, and
the member 47 being rigid with the base 40.
Bearing against the opposite sides of member 47
are @ pair of set screws 48 and 48 which are
threaded through upstanding lugs 58 and 51 re-
spectively formed rigid or integral with the base
43. The set screws 48 and 48 are provided with
non-circular ends as shown for the reception of
a suitable tool. Thus by suitably adjusting the
'set screws 48 and 489, 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 housings 38 and 37 there
is previded s lampchaneing device 53, which may
be the same as or similar to the corresponding
device .19 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,
Pigs. 6 and 7.. This lamnchaneing device may
be of anv of the typves hereinabove referred to,
but the details of which- per se form no part of
the invention. Associated with the source of
licht; here shown as the bulb at the position
B4, there is nreferablv provided a mirror as shown
at 85, which mav be a parabolic or otherwise
shaped mirror. As shown, this mirror is secured
in a part of the housing by a vlurality of bolts
B6. Also associated with the light source and
mirror it a len< means here shown ag a pair of
lenses BT and B8, whi~h mav individuallv be
soread-light lenses, each adanted to vprovide a
particular predetermined spresd of the light in
a given direction. The lenses 57 and 58 are ar-
raneed so as to control the spreads in two direc-
tions at right aneles to one another, sveh, for
examvle. as horizontal and vertical. Tn the form
of the invention chown in Fig. 6, the lens 87 is
arraneed to give g nredetermined vertieal srread
while the lens 58 provides a nredetermined hori-
zontal or lateral spread for the beam. These
lenses may be mounted in suitable recentacles
or annular suvwvorts and may bhe inferchanwe-
ably positioned in the housings according. to the
desired spread, the len<es teing 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 69, whirh may
be removably associated with the housing by
screw threads as shown at 61 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 31. Rigid. 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 cuter end of the bolt §4 is
suitably formed non-circular, as shown at 66, for
manipulation by a suitable tool... Tt 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 relatlvely small
adjustments.

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 w1ll’ord1nar11y be de~-
sired, however, that there be some predetermmed
angle of divergence between the center lines of
the beams from the two light sources, which angle
will be chosen with considération to several ele~
ments, including the spread of the beams, the de-
sired outside dimensions of the channel in qués~
tion and the desired angular width and locatiori
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 ‘each
beam. ‘This can be effected as to each bedam by
a suitable selection of the horizontal spread light
lens 58 associated therewith and by the ad3ust~
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 center lines there~
of will then determine the angular extent and
location of the central overlap zone for the
beams.. The directions of the center lines may
be determined by an adjustment made by the set
screws 48 and 49 as to each housing or source of
light therein independently. )

While it is contemplated that 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.

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

5 be 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
employved if desired. Such other means would
include spring or weight operated motors, or even
motors cr 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 operative types
of programming means will oscur to those skilled
in the art, e. g. a thermostatic type of flasher
would be satisfactory, providing it had a snap-
action movement and dwelled on one of its con~
tacts for a period of time greater than on its
other contact. Flasher mechanisms made from
time delay relays having, for instance, s quick
pull-up time and a slow drop-out time could also

be used. Al such means are to be considered as ?

contemplated in accordance with the present in-
vention and to be included in the scope of the ap-
pended claims not limited to preclude them,

As shown, however, there is preferably em-

ployed a substantially constant speed electric °

motor arranged. 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 gceordance with the present in-
vention, only one such motor is used, although it
is eontemplated that two or more may be used as
specifically taught in my prior application Ser.
No. 742,419 aforesaid. - Hach said motor which is
indicated generally at 67, Figs. 13 and 14, may be
of a known or conventional type, such for ex-
ample as those shown in the patents to Wallace
and MacKay No. 2,181,841, and to MacKay No.
2,181,842, both granted November 28, 1939. The
arrangement shown in Figs. 13 and 14 is such as
to drive a cam drum means 88 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 showr in Fig. 9,
wherein the motor per se is indicateéd diagram-
matically at 61, Inasmuch as the motor from the
present point of view is not claimed as a novel
vart per se of the general econstruction, it will
riot he -deseribed in detail but reference miay be
had to the patents aforesaid for a particulsr de-
seription of an appropriate motor for this pur-
pose.

Referring now to Fig. 9, there is shown a pos-
sible wiring cireuit for the apparatus of the pres-

ent invention, the circuit being diagrammatic in .5

character and merely including the principal ele-
ments therecf. Asshown there are two line wires
69 and 79, to which electric energy may be sup-
plied from. any suitable source, such as a battery
Tl under control of a master switch 12.. It will
e understood that any suitable source of electri-
cal energy which may be available, including
batteries or commereial power lines, may be em-
ployed as desired. As shown, the motor §7 is
arranged across the lines 68—178 to operate when-
ever the master switch 72 is closed. This motor
is shown driving program cams 72 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 T8 and 76 for the twe light
sources here shown as 77 and 78, respectively.
The diagrammatic illustration in Fig. 9 shows.the
light source in its operative position as connected

30

35

40

45

50

80

65

14

to be illuminated, while the others on the saime
lampchanger are not in the cireuit. 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 74 has a small diameter portion €0 so
that its associated switch 76 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 sehedule as above set forth. The
simplest or dot and dash arrangement is showhn
here for purposes of illustration. Thus as showh
the light source 77, Pig. 9, will be illuminated
once during each rotation of the cams for a short
period only and the lisht source 78 will be illu-
minated ohce during each rotation of the cams
for & 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
or 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
scurce prior to the actual cessation of illumina-
tionr of the other. However, when the light
sources are electri¢ incandescent bulbs and the
control is effected by switches l6cated in the cur-
rent supply thereto, this result may not neces-
sarily depend on initiating current flow to one
lamp prior to the discontinuatice of current flow
to the other. Some lamps have a substantial
period of “decay” of the illumination following
the cessation of current flow therethrough 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 &
suficient time prior to the cessation of current
flow through the other, so that there will be a
slight overlap in time relation between these two.
The effect of this is shown in Pig. 12, wherein the
left hand light (referring to Fig. 5) will have
relatively long pericds of illumination, indicated
at 81, 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 iong 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 81, and the pericd 81 extends
a certain distance overlapping the initiation of
the next pericd of illumination 83’, etc. This
can be effeeted by suitably constructing the high
and low parts 79 and 80 for the cams 73 and 14
and by having these cams properly orlented upon
a common drive shaft.

It may be that in some mstance it is des1red
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
14 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 rigidly secured
to the driving shaft by which the cam 85 as a
whole is carried and the other (disc 86) may be
secured to and adjustable angularly in respect to
the dise 87 to provide a shorter period of dark-
ness in which the associated switch such as the
switch 76 will be open. As shown, the disc 86
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 98, Figs. 14 and 16,
through which extends & bolt §1, secured against
dislocation in respect to the under disc 87 and a
suitable support 82 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 81 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 understocd that the cam
follower is controlled by both the discs 86 and 87,
sc that relative angular adjustment of these dises
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 86 and 87.
Such an arrangement may be effected as to one
or both cams 13 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 flow
to little or no illumination. By providing ad-
justable cam means as described, such accuracy
s 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, & 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 num-
bers in this figure for convenience of reference
as are also the two light sources. As shown,
however, there is but oche cam 86 driven by the
motor 87 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 78 through the switch
selectively to either the light source 77 or 18, 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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by the same reference numbers for convenience.
In this circuit the supply line 70 is connected
directly to each of the light sources 1T and 78,
while the supply line 69 is connected through a
double throw switch 99 alternatively to the light
source T7 or 18 according as the switch is affected
by a high or low diameter portion of a control-
ling cam i08 as shown. In operation this cir-
cuit is shown making contact completing a cir-
cuit through a light source 717 under control of
the higher diameter portion of the cam 180,
which is of relatively small angular extent, Thus
the light source T1 will be operated to give a
series of short flashes, while the light source 78,
illuminated when the cam follower is resting on
a smaller diameter portion of the cam 100, 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 101, a suitable bracket 102 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 in those figures and suitable con-
nections being made, in a manner not particu-
larly illustrated, to the lampchanger and light
solirces in each of the housings 36 and 37.
While the several embodiments of the inven-
tion hereinabove 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 ohe 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 bee
described primarily as one for use in guiding
shins 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 along 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 lauding
at an airport, a device according to the present
invention could he 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 channel,
comprising two electrically actuated sources of
visible light located adjacent to one another and
both located substantially in a predetermined
plane containing the cenier 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 channel
included in the areas respectively illuminated by
said light sources, and programming means for
automatically controlling the time periocds of il-
lumination of said areas respectively to provide
substantially complementary time periods of il-
lumination of said areas respectively, said pro-
gramming means being constructed and arranged
to provide dissimilar and characteristic inter-
mittent periods of illumination and darkness on
opposite 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 eleetric actuating circuit for
causing a cessation 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.
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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 {o 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
cause 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 R. MacKAY.

REFERENCES CITED

The following references are of record in the -
file of this patent: -

UNITED STATES PATENTS

Number Name Date
1,912,928 Werner o June 6, 1933
1,932,065 Corey ef al, coee Qct. 24, 1933
2,039,812 Liebet al. o _____ May 5, 1936
2,096,755 Parsherg oo Oct. 26, 1937
2,103,251 Field . _____ Dec. 28, 1937
2,176,469 MoueixX oo Cet, 17, 1939
2,282,208 Parsberg oo ____ May 5, 1942
2,300,593 Perroux .o _____ Nov. 3, 1942
2,332,383 Kost e Oct. 19, 1943
2,441,877 Flett oo May 18, 1948
2,475,256 Saint July 5, 1949

FOREIGN PATENTS

Number Country Date

8,513 Australios wee o __ July 26, 1927

OTHER REFERENCES

Dept. of Commerce Aeronautics Bulletin #24,
“The Federal Airways System,” Dec. 1, 1930, pp.
18, 19.

Dept. of Commerce,

Lighthouse Service Dwg,
#5317A of

“Airways Course Light,” Mar. 1, 1929.



