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The present invention is an apparatus for in 
proving vehicular highways and has for an ob 
ject the improvement of highway visibility at 
the crests of hills along straight or slightly 
curved sections of highways. 
Many serviceable highways over rolling terrain 

include sections at which the actual visibility 
along straight or slightly curved sections of the 
highway is an insufficient minimum of only two 
hundred to three hundred feet, due to an inter 
vening hillcrest. 
traffic hazards, for experience has shown that a 
minimum visibility of one thousand feet is neces 
sary for safe movement of traffic at speeds of 
fifty miles per hour or over. 
The only method heretofore available for the 

removal of such traffic hazards due to insufficient 
minimum visibility has been the regrading or re 
locating of the road-bed, but this method has 
involved so much expense that many road-beds 
have remained unchanged, with the result that 
a constant toll of lives has been taken and a 
constant loss of property incurred. 
According to the present invention a light re 

fracting apparatus is positioned at or near the 
crest of a convex vertical curve at grade changes 
so that the driver of a vehicle approaching such 
crest from one direction has a view of the ve 
hicular movements beyond such crest. The light 
refracting device is positioned so that the driver 
of a vehicle approaching such a crest will have 
a composite view of the highway ahead of the 
vehicle which is equivalent to a direct view along 
Said highway. 
According to the present invention a highway 

may be designed so as to have rolling grades over 
ridges with a minimum of excavation so as to 
provide as little as two hundred feet direct vision. 
With a highway thus constructed additional visi 
bility is provided by means of a sight refracting 
apparatus positioned over or closely adjacent the 
roadway so that the highway on one approach 
to the crest which is normally not visible from 
the other approach of the crest is made possible 
by means of the refracting apparatus. 

It is, therefore, an object of the present inven 
tion to provide a highway construction apparatus 
for use with a highway for supplementing in 
adequate direct vision at Such crests at which the 
minimum visibility would otherwise be insuffi 
cient. A particular object of the invention is to 
provide an apparatus whereby direct vision for 
an inadequate or insufficient minimum distance 
along a highway is supplemented with an indirect 
view of a related extended portion of the highway 

Such highway sections present 

(C. 38-1) 
in an amount sufficient to render the highway 
relatively free of hazard due to inadequate vision. 

It is a further object of the invention to provide 
an optical apparatus whereby an extended por 
tion of highway along one approach to a hill may 
be viewed from a position or series of positions on 
another approach of said hill. 

It is also an object of the invention to provide 
a light refracting apparatus for use in conjunc 
tion with a highway whereby an extended por 
tion of Said highway along one approach of a 
Sharp rise may be viewed from a position or se 
ries of positions on another approach of said 
S8. 

. It is a further object of the invention to provide 
a glass prism apparatus for use in conjunction 
With a highway for deflecting a line of sight 
over a hillcrest on said highway. 

It is a further object of the invention to provide 
a vision deflecting apparatus having at least one 
concave cylindrical surface for use in conjunction 
with highway construction. 

It is a further object of the invention to provide 
an improved highway apparatus in which direct 
vision is supplemented with indirect vision by 
way of a light refracting prismatic device. 
Other and further objects of the invention will 

be apparent from the description of the invention, 
and from the drawings of the various apparatus 
used in carrying out the invention. 

Like characters designate corresponding ele 
ments in all of the figures illustrating the in 
wention. 

Figure 1 is a schematic elevation of the inven 
tion illustrating the theory of operation of the 
invention. 

Figure 2 is an elevation partiy in section of an 
illustrative embodiment of the invention. 

Figure 3 is a fragmentary detail party in Sec-. 
tion of the light refractive device shown ill Fig 
lure 2. 

Figure 4 is an elevation partly in section along 
the lines 4-4 of Figure 3. 

Figure 5 is an end elevation of one of the iight 
refracting elements used in the device shown in 
Figures 1 and 5. 

Figure 6 is an elevation partly in Section along 
the lines 6-6 of Figure 3. .. 

Figure 7 is a fragmentary enlargement showing: 
the manner of mounting the light refracting de 
ViceS. 

Figure 8 is a Schematic view in eievation of 2. 
modification of the invention. 

Figure 9 is an enlarged detail of the light re 
fracting device shown in Figure 8. 
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Figure 10 is an isometic view partly in sec 

tion, With s(ne parts removed, ShOWing an aux 
iliary prisna iic horizontal deflecting device used 
in conjunction with a prisinatic device such as 
that shown in Figures 2-4, 
The present invention and a road construction 

in Which it is used is illustrated in Figure 1 in 
which the road profile comprises grades and 
2, connectcd by a vertical curve 3 which begins 
at point 6 and continues over crest 4 to point 7. 
While exact dimensions have not been used in 
Figure 1 the vertical Scale is exaggerated to 
roughly five times the horizontal scale. The 
gradeS and 2 are each five pel' cent, that is to 
Say, five feet change in elevation per hundred 
feet, and they are joined by a vertical curve of 
approximately four hundred feet in length. 
Eye level is taken at any point approximately 

five feet above road grade and vehicles are as 
Sulmed to be eight feet tall. It is to be under 
Stood, of course, that these constants are merely 
illustrative. Other constants may obviously be 
lised if desired, and the road grades, etc., are, 
Of Course, dependent upon the specific installa 
tion in question. 

In Figure 1 eye level points are illustrated at 
positions 8 and 9, these being assumed as the 
(eye level of perSons in vehicles at such points. 
Position 9 is a point beyond which an extended 
portion of the road Soon becomes visible. The 
refracting device is designed so that the vision 
afforded by it is effective up to points 9, at which 
point the vision afforded is no longer necessary 
On a CCount Of the direct vision available. The 
points 8 and 9 are not definitely, fixed but gen 
Crally define the limiting positions between which 
the refracting device is necessary and effective. 
These limits may be increased or decreased if 
desired, by varying the size and optical constants 
Of the refracting device f4. From the position 
8 the line of sight 8-0 intersects the highway 
at or near point 6 and thus all portions of the 
road beyond this point are not visible. A vehi 
cle of approximately eight feet in height becomes 
Visible from the position 8 when it reaches the 
position if on the crest. 

Similarly, the sight line 9-2 from the position 
9 intersects the highway at crest 4. Hence the 
roadway on the other side of the crest from point 
9 is invisible and a vehicle of approximately 
eight feet in height does not become visible un 
til it reaches position 3. 

It has been discovered that a minimum of from 
eight hundred to one thousand feet of roadway 
must be visible in advance of a vehicle moving 
at the rate of approximately fifty miles per hour 
in Order to provide safe driving conditions. When, 
as in Figure 1, the portion of the road directly 
Visible is less than this required minimum, a 
traffic hazard exists. The present invention pro 
vides for a Supplemental view of a portion of the 
road in addition to that by direct vision. This 
is done by Way of a light refractory apparatus 
generally designated 4, by which the line of sight 
from, for instance positions 8 and 9, is refracted 
SO aS to interSect portions of the roadway so that 
a vehicle approaching the crest will always be 
visible first by way of the light refracting de 
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Vice 4 and then as the vehicle passes from the 
field of view of the light refracting device by 
direct vision. There is no point along the highway 
at Which there is inadequate vision or what might 
be termed a “blind spot'. 
In Figure 1 the lines of sight from position 8 

are shown as traversing the upper portion 5 and 

2,162,160 
lower portion 6 of the light refracting device 
4, I have discovered that for satisfactory 'er 

Sults the light deflecting power at the uppe range 
5 of the device must be from two to seven de 

grees, preferably about four degrees, less than 
the light deflecting power at the bottom portion 
6 of the prism. Small changes in grade and 

Short vertical curves require a greater field of 
Vision, and hence a greater difference in light 
deflecting power between the top and the botton 
of the refracting device than do relatively more 
abrupt changes in grade and longer Vertical 
curves. Deflection of the line of sight through 
the prism f4 may also be expressed as a grade 
change. According to this nomenclature the de 
flection at the bottom of the prism is from two 
to seven, preferably four per cent (or two to 
seven, preferably four feet per hundred) greater 
than that at the top of the prism. A light re 
fracting device in which the light deflecting power 
increases gradually and uniformly from that re 
quired at the top of the device to that required 
at the bottom of the device, is used at 4. 
We have also discovered that for Satisfactory 

results it is undesirable optically to reduce the 
horizontal dimension of a vehicle viewed through 
the light refracting device, and that it is unde 
sirable optically to reduce the vertical dimension 
to much less than, one-third normal. For best 
results the width of the light refracting device 
is a major fraction of the road width, that is to 
say, from one-half to three-quarters of road 
width, preferably slightly more than one-half 
of the road width. Of course, a light refracting 
device of full road width may be used if desired, 
but this Serves merely to give added panoramic 
effect. 
A panoramic view is desirable in order to pro 

vide safe driving conditions in locations where 
there is a slight change in alignment at or be 
yond the crest, or a vital traffic point or inter 
Section beyond the crest. 

In the diagram Figure 1 the line of sight 7 
from point 8 through the upper portion 5 of 
the light refracting device 4 is deflected along 
5-8 so as to view an oncoming vehicle 5. The 

effect of the light refracting device 4 is to make 
visible a ppint 5 which is spaced from crest 4 a. 
distance equal to the distance from position 8 
to crest 4. The total distance from position 8 to 
position 5 is the minimum safe visibility for a 
predetermined speed, and may be increased or 
decreased as desired. The line of sight from 8 
to point 5 by Way of the device 4 is across the 
top 5 of the device, and the minimum safe dis 
tance 8-5, therefore, determines the height of 
the device 4. The line of sight 9 from point. 8 
through the bottom 6 of the refracting device 4 
is deflected until it intersects the highway as at 
point 20. It will be noted that the line 6-20 
thus intersects a vehicle at the position ( f, which 
as previously explained, is the position at which 
the vehicle becomes visible by direct vision along 
the line 8-0. Thus, as the image of the top of 
vehicle ft passes downwardly, out of the field of 
view of light refracting device 4, the same top 
becomes visible along the line of sight 8-0 and 
there is accordingly no instant during the travel 
of the vehicle that it is completely out of view 
from point 8. 
From point 9 a line of sight 2 through the 

upper portion 5 of the light refracting device 4 
is deflected along the line 5-22 and a portion of 
the road beyond car 5 is, therefore, visible from 
point 9 at the top of the view through the light 
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2,162,180 
refracting device 4, while the line of sight 23 
through the bottom of device 4 is deflected so 
that it intersects the grade 2 at point 24. Since 
the line 6-24 intersects vehicle 3 there is no 
time at which that vehicle is completely out of 
Sight from point 9 as it approaches the crest. As 
a sight point is moved from position 9 to the crest 
4 the whole field of view through device i4 grad 
lally recedes from crest 4 down grade 2 and the 
direct view at all times provides the necessary 
Supplementary vision necessary for safe visibility. 

Additional illustrative intermediate points be 
tween position 8 and the crest 4 would demon 
strate that at every point along the slope the light 
refracting device 4 supplements direct vision in 
an amount sufficient to provide safe vehicular 
movement and a vehicle approaching the crest, 
from the opposite direction, is always in view 
either through the light refracting device 4 or 
directly. Device 4 is optically similar, and hence 
vehicles and 3 approaching crest 4 from the 
right are provided the same visibility of the vo 
hicles represented by positions 8 and 9, approach 
ing the crest 4 from the left. It will thus be seen 
that by this method and apparatus, an additional 
view of the roadway and traffic thereon, in an 
amount sufficient for safe driving at relatively 
high speeds, is provided, even though the distance 
directly visible along the roadway is inadequate 
because of intervening hillcrests. 
A preferred embodiment of the light refracting 

device which is illustrative of the manner in which 
the invention is carried out is shown in Figures 2 
through 7. It consists of a prismatic device gen 
erally designated 4 which is supportcd above or 
closely adjacent the hillcrest 4 by a structure gen 
erally designated 25. The light refracting device 
4 consists of a plurality of horizontal rows of 

glass prisms 26, the rows being arranged verti 
cally one over the other as shown in Figures 3 
and 4. The prisms thus comprise a Fresnel-type 
cylindrical lens in that each prism has one plane 
face 27 and one cylindrical face 28, the radius and 
center of the cylinder defined face 28 being con 
stant for all of the lenses in one device. All of 
the prisms in a horizontal row have the same 
Optical constants. It is to be understood that 
both faces 2 and 28 of the prism may be made 
Cylindrical if desired, but for convenience of 
manufacture it is preferable to grind and polish 
one face 27 as a plane and the other face 28 as a 
cylinder. 
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The prisins are mounted in rows in frame 29 
which is preferably constructed of steel channels, 
The frame is provided with trunnions 30 near its 
upper side which are pivoted in bearings 3 in 
structure 25. This permits the frame and prisms 
to move slightly in a heavy wind. Slight move 
ment does not affect the optical functioning of 
the prismatic device 4. 
The individual prisms of each row are prefer 

ably mounted upon aluminum Strips 32 from 
which the prisms are separated by a thin gasket 
of cork 33. Lateral movements of the prism is 
prevented at the top by downwardly punched ears 
32a and at the botton by angle brackets 32b (see 
Figure 7). - 
Aluminum strips 32 are bent over at the ends 

and attached to the frame 29 by bolts 34. If de 
sired, a vertical tension rod 35 may be provided 
at one or more places in the panel of prisms so as 
to prevent sideways bending of the allumin in 
Strips 32. It is desirable to leave an end clear 
ance 37 of about one-half inch So as to provide 

3. 
for differential expansion of the glass and steel 
composite. 
There are ten prisms in each row, as shown in 

Figule 3, but any number of prisms may be used 
as desired. For instance, random lengths which 
are so cut as to remove flaws may be used. 

In the construction shown in Figures 3 and 4 
ther'e are six rows of prisms and this likewise is 
merely illustrative of One manner of constructing 
the prism arrangement since a different number 
of Valiol:S sized prisms may be used if desired. 

In one Specific construction the prisms are eight 
illches high by twelve inches wide, and one-fourth 
of an inch thick at the top edge 38. The bottom 
tili?.klh{SS Cf the prisms increases slightly for suc 
CCssively ) wer rows of prisins, as shown in Fig 
lure 4. Ill this specific construction the radius is 
€54 inches about one center for all of the prisms 
in the panel. This radius determines the width 
of the base of the prism for each row. The exact 
thickness of the top cdge, and of the prisms is not 
a Critical fact (or and hence no attempt is made 
to hold the thickness of the prism to close toler 
ace. The ladius and the difference between the 
to) and h;) to in dimensions is important. 

It has been found desirable to provide the prism 
frame with a sun or light shade 39 which is sup 
ported above the frame by bracket 40 as shown 
in Figure 6. The shade also serves to protect the 
lenses fl'? n tile elements. It is also desirable to 
provide 3 side panel 39a, which acts in the same 
capacity as shade 39. 

It is to be linderstood that the prisms in optical 
device is may be composed of any desired light, 
refracting material Such as synthetic resins, plas 
tic or other transparent naterials. A particular 
ly useful composition in this connection are the 
Vinyl resins and the like. 
A in dification of the invention is shown in 

Figures 8 and 9. In this device the prism ar. 
'angement consists of a glass-walled. liquid-filled 
vessel, generally designated if, having a wall 42 
of plane plate glass and a second wall 43 of plate 
glass curved So as to form a segment of a cyl 
inder. The glass plates are fixed to a circun 
Scribing frame 44 by means of brackets 45 and 
the enclosed vessel thus formed is filled with a 
Water-White, non-freezing liquid such as a mix 
ture of methonal ald a solution of calcium chlo 
ride. The lower member of the frame 44 is 
constructed so as to be especially rigid in order 
t?) educe deflection to a minimun Such that 
after the glass is set and the vessel loaded with 
liquid there will be no sagging, torque or twist 
strains. It is also preferable to Inount the struc 
ture 44 on structure 25 by three points so that, 
the optical unit is not stressed due to uneven de 
flection of structure 25 when loaded. Tino whole 
device is suspended above the road at a hillcrest, 
as shown at 48 in Figure 8, and provided with 
Sun or light, shades 39-39.a. The Operation of 
this modification of the invention is analogous 
to that shown in Figures 2 through 7. 

It is to be understood that in the modification 
shown in Figure 9, two cylindrically curved side 
Wail glasses may be used instead of one cylin 
drical and one plane side-wall glass as shown. 
and the liquid filling may be of a freezable type 
if the device is not subjected to freezing ten 
peratures. 
While the method and apparatus of the pres 

Cint invention has been illustrated in several spo 
cific embodiments, it is obvious that there are 
many nodifications that may be made within 
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4 
the Spirit of the invention, and it is the inten 
tion to cover such modifications. 

It is particularly to be understood that specific 
dimensions, constants, grades, deflection angles, 
etc. are merely illustrative and are not to be con 
Sidered as limitations of the invention. 
A horizontal deflection of the light rays 

through the refractive device 4 may be accom 
plished by a set of vertically disposed plano 
Surfaced prisms used in conjunction with device 
f4. By this means the entire vision through the 
device 4 is given any desired horizontal deflec 
tion up to the angularity at which prismatic 
aberration is experienced. 

This modification which is shown in Figure 10 
includes a series of vertically disposed prisms 4, 
each of Which has a plane face 42 and a second 
plane face 43 angularly disposed with respect to 
each other. The orientation of the prisms and 
their angularity is such as to produce a sight de 
flection corresponding with the horizontal change 
in direction of the road. By this means add 
tional Vision can be provided at hillcrests even 
though the highway bends at the hillcrest. 
The vertically disposed prisms 4 may be used 

Separately, if desired, to provide a view of a road 
Way where a vital traffic point is caused by hori 
Zontal deflection of the road. In such an instal 
lation the sight deflecting device 4 is omitted. 

It is obvious that many variations may be 
made in the details of the present structure 
Without departing from the spirit of the inven 
tion. 
We claim as our invention: 
l. A vision apparatus for improving the safety 

Of a highway along which visibility is restricted 
to an insufficient minimum distance by a hazard 
Such as a convex vertical grade change, com 
prising light transmitting refractor means for 
refracting light rays through an angle from view 
ing points along said highway in one direction 
from Said hazard to fields of view including said 
highway in the other direction from said hazard, 
and means for mounting said apparatus in a su 
perior position with respect to the highway near 
Said hazard. - 

2. A Vision apparatus for improving the safety 
of a highway along which visibility is restricted 
to an insufficient minimum distance by a hazard 
such as a convex vertical grade change, compris 
ing light transmitting prism means for refract 
ing light rays through an angle from viewing 
points along said highway in one direction from 
Said hazard to fields of view including said high 
Way in the other direction from said hazard, and 
means for mounting said apparatus in a superior 
position. With respect to the highway near said 
hazard. 

3. A Vision apparatus for improving the safety 
Of a highway along which visibility is restricted 
to an insufficient minimum distance by a hazard 
such as a convex vertical grade change, compris 
ing light transmitting refractor means having 
One plane face and one cylindrically formed face 
curved toward said plane face, for refracting 
light rays through an angle from viewing points 
along Said highWay in one direction from said 
lazard to fields of view including said highway 
in the other direction from said hazard, and 
means for mounting said apparatus in a Superior 
position with respect to the highway near said 
hazard. 

4. A vision apparatus for improving the safety 
of a highway along which visibility is restricted 
to an insufficient minimum distance by a hazard 

2,162,160 
such as a convex vertical grade change, compris 
ing light transmitting refractor means having 
One plane face and one cylindrical face curved 
toward said plane face and a liquid filling be 
tween said faces, for refracting light rays 
through an angle from viewing points along said 
highway in one direction from said hazard to 
fields of view including said highway in the other 
direction from said hazard, and means for 
mounting said apparatus in a Superior position 
with respect to the highway near said hazard. 

5. A vision apparatus for improving the safety 
of a highway along which visibility is restricted 
to an insufficient minimum distance by a hazard 
Such as a convex vertical grade change, compris 
ing light transmitting refractor means of Solid 
glass having one place face and one cylindrically 
formed face curved toward said plane face for re 
fracting light rays through an angle from view 
ing points along said highway in One direction 
from said hazard to fields of view including Said 
highway in the other direction from said hazard, 
and means for mounting said apparatuS in a 
Superior position with respect to the highway 
near Said hazard. 

6. A vision apparatus for improving the Safety 
of a highway along which visibility. is restricted 
to an insufficient minimum distance by a hazard 
such as a convex vertical grade change, compris 
ing light transmitting refractor means of glass 
and having a width of approximately one half of 
the width of said highway for refracting light 
rays through an angle from viewing points, along 
said highway in one direction from said hazard 
to fields of view including said highway in the 
other direction from said hazard, and means for 
mounting said apparatus in a superior position 
with respect to the highway near Said hazard. 

7. A vision apparatus for improving the Safety 
of a highway along which visibility is restricted 
to an insufficient minimum by a hazard Such as a 
convex vertical grade change comprising Solid 
glass plano-concave light transmitting prism lens 
means, means for mounting said lens means in a 
superior position near said hazard, said means be 
ing oriented to defect rays from viewing points 
along said highway downwardly at Said hazard 
in the general direction of said highway beyond 
said hazard, whereby a view of said highway be 
yond said hazard provided which view has a nor 
mal width and a diminished vertical dimension. 

8. A vision apparatus for improving the Safety 
of a highway along which visibility is restricted 
to an insufficient minimum distance by a hazard 
such as a convex vertical grade change, compris 
ing glass prism light transmitting refractor means 
of plano-concave cross-section having an optical 
ly effective width of not substantially less than 
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one-quarter of the highway Width, and means. 
for mounting said apparatus in a Superior posi 
tion with respect to said highway near Said 
hazard. 

9. A vision apparatus for improving the Safety 
of a highway along which Visibility is restricted 
to an insufficient minimum distance by a hazard 
Such as a convex Vertical grade change, com 
prising a lens made up of a plurality of indi 
Widual solid light transmitting prismatic elements 
each having one plane face and one cylindrically 
Shaped face, the radii of the cylindrically shaped 
faces being equal for all of the prismatic elements 
of the lens, and means for mounting said appara 
tus in a Superior position with respect to said 
highway near Said hazard. 

10. A vision apparatus for improving the safety 
of a highway along which visibility is restricted 
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to an insufficient minimum distance by a hazard 
Such as a convex vertical grade change, means 
for supporting, said apparatus in a superior posi 
tion. With respect to said ihighway at said hazard, 

... Said apparatus comprising solid sight deflecting 
means having opposed light transmitting faces in 
clined toward each other to provide thick and thin 
prism sections, the inclinations of opposed faces 
being inci'eased from the top to the bottom of 
Said sight deflecting means so as to provide a 
Sight deflection through the bottom portion of 
Said sight deflecting means which is from ap 
proximately one-half to approximately seven and 
One-half degrees greater than the sight defection 
through the thin section, the change in angulari 
ty of Said faces being gradual so that the change 
in deflection is gradua. 

ll. A vision apparatus for improving the safety 
of a highway along which visibility is restricted 
to an insufficient minimum distance by a hazard 
such as a convex vertical grade change, compris 
ing a plurality of glass prisms assembled one 
above the other, said prisms having at least one 
cylindrical Surface, the radii of the cylindrical 
surfaces and the centers thereof being the same 
for all of the prisms in said apparatus, frame 
means for holding said prisms assembled and 
means for mounting said apparatus in a Superior 
position with respect to said highway near Said 
hazard. 

12. A vision apparatus for improving the Safety 
of a highway along which visibility is restricted 
to an insufficient minimum distance by a hazard 
such as a convex vertical grade change, compris 
ing a prismatic light refracting device having a 
plurality of glass prisms, each of which has at 
least one concave light transmitting face, the Sur 
faces of each of said prisms being oriented with 
respect to each other to give a light deflecting 
power for each of the prisms which gradually in 
creases from the thin section of the prism to the 
thick section of the prism, said prisms being ar 
ranged in a plurality of vertically disposed hori 
zontal rows, the variation in light deflecting abil 
ity from the top to the bottom of the prisms in 

5 each row being constant for all of the prisms in 
that row, the successive rows being arranged so 
that the sight of deflection at the top of the 
prisms of each successively lower row is substan 
tially the same as that at the bottom of the prism 
at the next higher row, and means for mounting 
said vision apparatus in a Superior position With 
respect to the highway near said hazard. 

13. A vision apparatus for improving the Safety 
of a highway along which visibility is restricted 
to an insufficient minimum distance by a hazard 
such as a convex, vertical grade change and/or 
a change in alignment, comprising means. for 
refracting light horizontally and means for re 
fracting the same light vertically, and means for 
supporting said apparatus in a superior position, 
with respect to the highway at said hazard. 

14. A vision apparatus for improving the safety 
of a highway along which visibility is restricted to 
an insufficient minimum distance by a hazard 
such as a convex vertical grade change and/or a 
change in alignment, comprising horizontally ar 
ranged prism means for horizontally refracting 
light rays and vertically arranged prism meanS. 
adjacent, said horizontal prism means for verti 
cally refracting the same light rays, and means 
for supporting said apparatus in a superior posi 
tion with respect to the highway at said hazard. 

15. A vision apparatus for improving the Safety 
of a highway along which visibility is restricted 
to an insufficient, minimum distance by a hazard 

5 
such as a convex vertical glade change and/or a 
change in alignment, comprising light transmit 
ting refractor means for refracting light rays 
through an angle from viewing points along said 
highway in one direction from said hazard to 
fields of View including Said highway in the other 
direction from Said hazard, a light shade for said 
refractor means, and means for mounting Said 
refractor means in a Superior position with re 
spect to said highway near said hazard. 

16. An apparatus for improving the safety of a 
highway along which visibility is restricted to an 
insufficient minimum distance by a hazard such 
as a convex vertical grade change, comprising 
a frame means for mounting Said frame in a 
Superior position with respect to said highway 
near Said hazard, said frame being provided with 
a plurality of horizontal rows of prisms mounted 
One above the other in said frame, the prisms 
being formed to produce a uniform downward de 
flection for all rays entering the frame in a hori 
ZOntal plane, and an increasing downward deflec 
tion for rays of successively lower horizontal 
planes. 

17. A Vision apparatus for improving the Safety 
of a highway along which Visibility is restricted to 
an insufficient minimum distance by a visibility 
initing hazard Such as a convex Vertical grade 
change, comprising light transmitting refractor 
means formed...for mounting in a Superior posi 
tion with respect to the highway near said hazard 
for providing an image of the highway beyond 
said hazard from viewing points along the ap 
proach toward said hazard. 

18. A vision apparatus for improving the safety 
of a highway along which visibility is restricted 
to an insufficient minimum distance by a hazard 
such as a convex vertical grade change which 
apparatus is adapted to be mounted in a Superior 
position with respect to the highway near said 
hazard, comprising light transmitting prism 
means for refracting light rays through an angle 
from viewing points along said highway in one 
direction from said hazard to fields of View in 
cluding said highway in the other direction from 
said hazard. 

19. A vision apparatus for improving the safety 
of a highway along which visibility is restricted 
an insufficient minimum distance, by a hazard 
such as a convex vertical grade change, which 
apparatus is adapted to be mounted in a superior 
position with respect to said highway iear said 
hazard, comprising glass prism light tranSnitting 
refractor means of plano-CGnWeX COSS-Section 
having an optically effective width of not less 
than one quarter of the highway width. 

20. A vision apparatus for inproving the Safety 
of a highway along which visibility is restricted 
to an insufficient minimum distance by a hazard 
such as a convex vertical grade charge, which 
apparatus is adapted to be supported in a Superioi 
position with respect to said highway at Said 
hazard comprising Solid light deflecting Ileans 
having opposed light transmitting faces inclined 
towards each other to provide thick and thin 
prism sections, the incination of the opposed 
faces being increased from the top to the botton 
of said light defecting means. So as to provide 
a defection through the botton portion of Said 
light deflecting means which is from approxi 
mately one-half to approximately Seven and one 
half degrees greater than the light defection 
through the upper section, the change of angul 
larity of Said faces being gradual so that the 
change in deflection is gradual. 
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21. A vision apparatus for improving the safety 

of a highway along which visibility is restricted to 
an insufficient, minimum distance by a hazard 
such as a convex vertical grade change, which ap 
paratus is adapted to be mounted in a Superior 
position with respect to said highway near said 
hazard, comprising a plurality of glass prisms as 
sembled one above the other, said prisms having 
at least one cylindrical surface, the radii of the 
cylindrical'ssurfaces and the centers thereof being 
the same for all of the prisms in said apparatus, 
and frame means for holding said prisms assemi 
bled. - : , 

22. A vision apparatus for improving the safety 
of a highway along which visibility is restricted 
to an insufficient minimum distance by a lens 
such as a convex vertical grade change, which ap 
paratus is adapted to be mounted in a superior 
position with respect to said highway near said 
hazard, comprising a prismatic light refracting 
device having a plurality of glass prisms, each of 
which has at least one concave light transmitting 
face, the surfaces of each of said prisms being 
oriented with respect to each other to give a light 
deflecting power, for each of the prisms which 

y 
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2,162,160 
gradually increases from the thick section of the 
prism to the thin section of the prism, said prisms 
being arranged in a plurality of vertically dis 
posed horizontal rows, the variation in light de 
flecting ability from the top to the bottom of the 
prisms in each row being constant for all of the 
prisms in that row, the successive l'OWs being 
arranged so that the light deflection at the top 
of the prisms of each successively lower roW is 
substantially the same as that at the bottom of 
the prism at the next higher row. 

23. An apparatus for improving the Safety of 
a highway along which visibility is restricted to 
an insufficient minimum by a hazard Such as a 
convex vertical grade change, comprising a frame 
formed for mounting in a superior position with 
respect to said highway near said hazard, a pill 
rality of horizontal rows of prisms mounted one 
above the other in said frame, the prisms being 
formed to produce a uniform downward defec 
tion for all rays entering the frame in a horizon 
tal plane and an increasing downward deflection 
for rays of successively lower horizontal planes. 

RALPH. M. COOLEY. 
RUFUS R. RAND, JR. 

10 

5 

2 s 

  


