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OPTICAL RAIL SYSTEM 
This application is a divisional application of co 

pending application Ser. No. 126,562, filed Mar. 22, 
1971 by Arpad Bardocz entitled "Optical Rail Sys 
tem.' 
The invention concerns an optical rail system, in 

which each rail possesses 
a. at least two locating surfaces located symmetri 

cally with respect to a longitudinal section and inter 
secting on the center line of the cross section plane, 
which are associated with demountable locking ele 
ments of optical carriers set upon the rails, and 

b. at least one bearing surface lying in a plane per 
pendicular to the above-mentioned longitudinal section 
and symmetrically intersecting the locating surfaces at 
their extreme limits away from the cross section center; 
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enabling the application of coupling parts holding two 
or more rails rigidly together. 
Systems of optical rails in which two rails set at an 

angle to each other but lying in a common plane can be 
rigidly fastened together by a coupling part are already 
known - for example, the system of Hilger, or systems 
derived from this one. This means that although the 
rails are set at an angle to each other, they cannot be 
laid in parallel planes, the one rail crossing over the 
other, and then rigidly joined by coupling parts which 
have grooves of the type found on the optical carriers 
usually mounted on the rails. The reason for this is that 
all known optical rails (and in fact not only those of the 
Hilger system or systems derived from it, but also like 
wise known triangular rails) can be joined together 
only along a single direction; they cannot be joined 
making an angle to each other. Thus, it would be possi 
ble to attach existing rails at an angle to each other and 
in two parallel planes, using special coupling parts; but 
in this case the coupling parts must be so designed that 
one of the rails, for example the lower one, is attached 
in a groove corresponding to the groove of an optical 
carrier while the other rail (in this example, the upper 
one) requires a demountable coupling of another type. 
This, however, would require a large number of special 
coupling parts, and is uneconomical, lacks in flexibility, 
and results in limited applicability of the whole system. 
This invention proposes the creation of an improved 

arrangement for the rigid, demountable attachment of 
two rails which cross each other and lie in parallel 
planes, using a coupling part which joins and fastens to 
each of the two rails in the same way as the optical rail 
carriers are fastened to the rails. This is achieved (1) 
by providing each rail with an approximately X-shaped 
cross section, with two locating surfaces intersecting on 
the center line of the cross section, in addition to at 
least one additional bearing surface lying parallel to the 
usual optical carrier bearing surface, and (2) by provid 
ing the coupling part with two grooves, lying on oppo 
site sides and running at an angle (preferably a right an 
gle) to each other, each groove having a demountable 
locking element. 

It is therefore a part of the invention that each rail is 
provided with two parallel bearing surfaces, with each 
of which is associated a pair of locating surfaces, so that 
either a coupling part as described in this invention or 
an optical carrier may be attached to either of two op 
posing sides of the rail. Thus two optical rails lying in 
parallel planes can be rigidly attached together at an 
angle, using a coupling part as described in this inven 
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2 
tion, whose grooves are like those of the optical carri 
e.S. - 

In the usual application of the rail, which (rail) con 
stitutes the main part of the arrangement claimed in 
this invention, the rail is oriented with one bearing sur 
face on top and the other on the bottom, with optical 
carriers or the coupling parts claimed in this invention 
being placed on the upper bearing surface, and with the 
lower bearing surface resting in the open groove of the 
coupling part claimed in this invention and located by 
the adjacent locating surfaces. However, this arrange 
ment of the optical rails, in which the bearing surfaces 
lie in horizontal planes, represents only a preferred ap 
plication. Quite generally, it is possible to orient the 
rails (with respect to their cross section) so that the two 
bearing surfaces make any arbitrary angle with the hor 
izontal or vertical. 
The invention is further described in terms of the ac 

companying illustrations: 
FIG. 1 shows in cross section a first example of exe 

cution of the optical rail claimed as a part of this inven 
tion. - 

FIG. 2 shows in cross section a second example of ex 
ecution of the optical rail claimed as a part of this in 
vention. 
FIG. 3 shows in cross section a third example of exe 

cution of an optical rail claimed as a part of this inven 
tion. . . 

FIG. 4 shows in cross section a fourth example, in this 
case in the style of an optical bench with a large cross 
section, of execution of the optical rail claimed as a 
part of this invention. 
FIG. 5 shows in cross section a fifth example, in this 

case in the stable form of an optical bench, of execu 
tion of the optical rail claimed as part of this invention. 
FIG. 6 shows in perspective a first basic form of the 

arrangement claimed in this invention for the coupling 
of two optical rails with a coupling part. 
FIG. 7 shows in perspective a further example of the 

arrangement claimed in this invention, in this case a 
combination of three optical rails of the type shown in 
FIG. 6, and the associated coupling parts. 
FIG. 8 shows in cross section a further example of the 

combination of two optical rails of the type shown in 
FIG. 1. 
FIG. 9 shows in cross section a further example of the 

arrangement claimed in this invention, consisting of 
two optical rails of the type shown in FIG. 1, and one 
optical rail with associated coupling parts and carriers. 
FIG. 10 shows in cross section a second basic form 

of the arrangement claimed in this invention, consisting 
of one optical rail of the type shown in FIG. 3 and one 
optical rail of the type shown in FIG. 5, with the associ 
ated coupling part. 

In the following figures, parts in different species with 
the same function are provided with the same reference 
numbers and are distinguished only by an attached let 
ter with, in some cases, a prime. 
The optical rail illustrated in FIG. 1 has an approxi 

mately X-shaped cross section with two pairs of flat lo 
cating surfaces 1, 2 and 3, 4, intersecting at the middle 
of the vertical dimension of the cross section. The pair 
1 and 2 and the pair 3 and 4 form two pairs of associ 
ated locating surfaces. Locating surfaces 1 and 2 inter 
sect the flat bearing surface 9 at the edges 5 and 6, and 
similarly, locating surfaces 3 and 4 intersect the flat 
bearing surface 10 at edges 7 and 8, and the bearing 
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surfaces 9 and 10 are parallel to each other. The bear 
ing surfaces 9 and 10 do not intersect the locating sur 
faces 1, 2, 3, 4 directly to form sharp edges, the edges 
5, 6, 7 and 8 actually being cut off to form short vertical 
or rounded surfaces. Similarly, the locating surfaces 1 
and 3 and the locating surfaces 2 and 4 do not intersect 
directly to form an angle with a sharp reentrant edge; 
instead small grooves are formed at the locations where 
the surfaces 1, 3 and 2, 4 would intersect. 

It will be noted also, as clearly shown in FIG. 1, that 
each locating surfaces 1, 2, 3, 4 forms an angle of 60 
with the horizontal, that bearing surfaces 9 and 10 are 
equal in width and that the dimension a of the narrow 
est part of the cross section between the side grooves 
is in the range of one third to one fourth of the width 
of the bearing surfaces 9 and 10. The rail, as indicated 
in the various perspective views, is, of course, of uni 
form cross-sectional dimension throughout its length. 
The basic proportions of the rail of FIG. 1 are main 

tained in the various other species shown in FIGS. 2, 3, 
4 and 5 with the distinctions noted in the descriptions 
of those figures and with the added distinction that in 
terior bottom locating surfaces have been omitted in 
the species of FIGS. 3, 4 and 5. 

Optical rails of the type shown in FIG. 1 can be 
joined, as shown in FIG. 6, with a coupling part 11 to 
form an arrangement claimed in this invention, where 
at least two optical rails 1 and II lie at right angles to 
each other. The coupling part 11 is provided with two 
grooves 12 and 13, each having two opposing sides (in 
this case, the grooves run at right angles to each other), 
and each groove is provided with a locking element, in 
this case a fastening screw 14. In FIG. 6 only a single 
fastening screw 14 is illustrated, since the other fasten 
ing screw, which locks the rail II into groove 13, is hid 
den. The associated optical carriers, e.g., the carrier 16 
with the locking screw 15, can be placed on either of 
the rails I, ll, at any position along the rail, even directly 
over the coupling part 11 at the junction of the optical 
rails I, II. 
The basic arrangement claimed in this invention, il 

lustrated in FIG. 6, can be expanded in any desired way 
by using a number of optical rails of the type I, II and 
a corresponding number of coupling parts 11. The right 
angle between the rails I, II in FIG. 6 is only an exam 
ple; in fact, the rails can be set at any arbitrary angle 
by the proper choice of the angle between the grooves 
12, 13 in the coupling part 11. The specific configura 
tion of the grooves 12, 13 is best shown in other figures. 
For example, as shown in FIG. 8 each groove has a flat 
bottom wall 22 complementary to a bearing surface, a 
flat side wall 23 complementary to a locating surface 
and an upstanding wall 24 carrying the fastening screw 
14. The end of the fastening screw bears against one lo 
cating surface and when it is screwed inwardly the wall 
22 tightly engages a bearing surface, the wall 23 tightly 
engages a locating surface and the coupling part is 
clamped to the rail. As is evident all the coupling parts 
and carriers have the same groove configuration to 
clamp to the rails, although as seen by a comparison of 
FIGS. 8 and 10 in some cases a coupling or carrier may 
have a pair of parallel grooves to clamp onto two pairs 
of locating surfaces or a single groove bearing only on 
the outer locating surfaces. - 

ln the execution of the optical rail shown in FIG. 2, 
the bearing surfaces 9a and 10a and their correspond 
ing locating surfaces 1a, 2a, and 3a, 4a, respectively, 
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4. 
are separated by a beam 17 running perpendicularly to 
the bearing surfaces. In this example, the thickness of 
the beam 17 is chosen equal to the width of the bearing 
surfaces 9a, 10a, so that the rail can be machined out 
of a single piece. 
The optical rail shown in. FIG. 3 is a double rail hav 

ing the form of two rails 18, 19 of the type shown in 
FIG. , set side by side. Two opposing inner locating 
surfaces of the rails 18, 19 are rigidly joined to each 
other, thus forming a single piece, by the beam 20, 
which runs parallel to the bearing surfaces 9b, 9b', 10b, 
10b'. The grooves of the coupling parts and optical car 
riers used with these rails may have either the width 
which corresponds to the total width of the rail illus 
trated in FIG. 3 or the width of one of the bearing sur 
faces 9b, 9b', 10b, 10b'. In addition, broad coupling 
parts and carriers may be used, which extend over two 
bearing surfaces in a single plane (e.g., 9b and 9b', or 
10b and 10b'), but which have at least one dovetail 
groove by which the part attaches to only a single rail 
(e.g., 1b and 2b, or lib' and 2b'). The optical carrier 
16a, which is already well known, can be used for this 
purpose, as shown in FIG. 8. The optical carrier and 
coupling parts can also be shaped, with respect to their 
grooves, like the coupling part 21 illustrated in FIG. 8. 
Such coupling parts can also be used for the rigid, par 
allel coupling to two optical rails of the type shown in 
FIG. 1, as illustrated in FIG. 8. Similarly, optical rails 
of the type shown in FIG. 2 can be rigidly coupled par 
allel to each other by this coupling part. 
The optical rail shown in FIG. 4 is a double rail, built 

as a parallel combination of two rails of the type shown 
in FIG. 2. Two vertically separated cross beams 20c, 
20c' lying parallel to the bearing surfaces 9c, 9c', 10c, 
10c', connect into a single piece the two lower, inner 
locating surfaces, and the two beams 17c, 17c' oriented 
perpendicular to the bearing surfaces, respectively, 
thereby forming an optical bench of sufficiently large 
profile cross section to support heavy loads. The cross 
beam 20c' connecting the beams 17c, 17c' in the exam 
ple illustrated is attached closely adjacent to the oppos 
ing inner locating surfaces lic, ic', whereas the corre 
sponding lower locating surfaces are removed by the 
cross beam 20c. 
The optical rail of FIG. 5 is a modification of the rail 

shown in FIG. 4, in which the two vertical beams (17c, 
17c' in FIG. 4) are combined into a single vertical 
beam 17d, which is symmetrically located with respect 
to the six locating surfaces d, 2d, 1d", 2d, 4d, 4d". This 
invention includes all of the many stable arrangements 
which can be built up with any or all of the types of op 
tical rails shown in FIGS. 1-5 and the corresponding 
coupling pants and optical carriers, with wide or nar 
row mounting grooves, of which it was possible to illus 
trate only a few examples in this description. 
For example, it is possible, as shown in FIG. 7, to 

adapt the arrangement shown in FIG. 6 so that, by 
using an L-shaped coupling part 21 with mounting 
grooves and a tightening screw 14 as on the coupling 
part 11, an additional rail III of the type shown in FIG. 
1 may be mounted upon rail II, so that an optical car 
rier 16' may be attached to rail III at any vertical posi 
tion. 
With the before-mentioned special coupling part 21, 

as shown in FIG. 8, two optical rails of the type shown 
in FIG. 1 can be set parallel to each other in the same 
plane and rigidly coupled together. 
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As shown in FIG. 9, two optical rails of the type 
shown in FIG. 1 can be combined, using special cou 
pling parts, to form complicated arrangements of opti 
cal rails. In the example of FIG. 9, for example, five 
traveling optical carriers 16a, 16b, 16c, 6d, 16e are ar 
ranged to run parallel to each other. 
The arrangement of FIG.9 has the special advantage, 

claimed as part of this invention, that the optical carri 
ers can be attached onto two opposing sides of each rail 
- in this example, the top and bottom sides. In the opti 
cal rail shown in FIG. 5, it can be seen that the bearing 
surfaces 4d, 4d" may be set into the mounting groove 
of a coupling part or of an optical carrier. When this 
possibility is extended to the example of FIG. 9, it is 
clear that it is possible to realize a very complicated 
three-dimensional array of optical rails running parallel 
or at angles to each other. 

FIG. 10 shows a further arrangement, claimed as part 
of this invention, in which an optical rail of the type 
shown in FIG. 3 is rigidly attached at right angles with 
an optical rail of the type shown in FIG. 5, using a cou 
pling part 1 a with a broad mounting groove and a fas 
tening screw 14. An optical carrier 16' with a broad 
mounting groove covers both upper bearing surfaces 
9b, 9b' of the upper rail, which is of the type shown in 
FIG. 3. The coupling part 11a is provided with similar 
broad mounting grooves 12a and 13a, which couple 
with the bearing and locating surfaces of the lower part 
of the rail of the type shown in FIG. 3 and with the 
upper part of the rail of the type shown in FIG. 5, re 
spectively. 
The invention is by no means limited to the illus 

trated examples of optical rail arrangements; indeed, 
by using at least two rails, which are not necessarily 
alike and which may be combined according to the ex 
amples of FIGS. 1-5, in combination with a large num 
ber of coupling parts and optical carriers, a practically 
unlimited number of arrangements is possible. 
That which is claimed is: 
1. A rail system comprising, in combination: a plural 

ity of associated optical rails, each said rail having a 
uniform cross-sectional shape throughout its length, a 
first longitudinally extending flat bearing surface, a sec 
ond longitudinally extending flat bearing surface paral 
lel to said first surface and four flat locating surfaces on 
the sides of the rail, each locating surface extending to 
wards a central plane of the rail perpendicular to the 
bearing surfaces from a line contiguous to the edge of 
a said bearing surface at an angle of about sixty degrees 
to the first bearing surface for cooperation with corre 
sponding surfaces in grooves of couplings and optical 
carriers, said grooves also having surfaces for cooperat 
ing with the bearing surfaces, said rail cross section 
having a portion in a plane parallel to the bearing sur 
faces at a point adjacent to where the end of a locating 
surface is closest to the central plane with a width in the 
range of one third to one fourth of the width of a said 
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6 
first bearing surface, and wherein the combination fur 
ther includes a coupling part joining two of said rails so 
that they are positioned in parallel planes at angles to 
each other, said coupling part having an first groove 
and a second groove identical in shape each receiving 
a rail portion, each groove having a bottom contacting 
a bearing surface and each groove having a side surface 
complemental to and contacting a said locating surface 
and a set screw urged against a locating surface and co 
operating with each groove to 13 secure a said rail to 
said groove and an optical carrier having a groove iden 
tical in shape to the grooves of the coupling part receiv 
ing a portion of a rail and a set screw cooperating with 
said groove to secure said rail to said carrier for carry 
ing an optical instrument. 

2. In a combination as claimed in claim 1, further in 
cluding an L-shaped coupling part for coupling another 
of said optical rails to one of said angularly related rails 
and in the same plane, said L-shaped coupling having 
grooves identical in shape to the grooves of said first 
mentioned coupling part and a set screw cooperating 
with each of said grooves, and said optical carrier being 
coupled to said other rail. 

3. A combination as defined in claim 1, wherein said 
locating surfaces each extend to a line contiguous to a 
central plane parallel to the bearing surfaces and each 
of said bearing surfaces has the same width. 
4. A combination as defined in claim 1, wherein each 

of said bearing surfaces has the same width, and at least 
one of said rails narrow to a width in the range of one 
third to one fourth of the width of its said bearing sur 
faces at two locations spaced from a central plane par 
allel to its said bearing surfaces and a web extends be 
tween said locations which has a thickness about equal 
to the width of its said bearing surfaces. 

5. A combination as defined in claim 1, wherein for 
at least one of said rails there are two spaced-apart top 
bearing surfaces, each of its said surfaces being equal 
in width and the overall widths of the top and bottom 
of the rail are equal, a fifth and a sixth flat locating sur 
face each extends inwardly and towards an outer side 
of the rail from a line contiguous to an inner edge of a 
top bearing surface at an angle of about 60° to the hori 
zontal, said at least one rail narrows to a width in the 
range of one third to one fourth of the width of a top 
bearing surface at two locations spaced from a central 
plane perpendicular to its said bearing surfaces and a 
horizontal web extends between said locations. 

6. A combination as defined in claim 5, wherein said 
horizontal web includes spaced bottom flat bearing sur 
faces and the top of said web is in a horizontal plane 
contiguous to the middle of said rail. 

7. A combination as defined in claim 6, further in 
cluding a groove of said coupling and of said optical 
carrier is configured to straddle the entire width of said 
rail. 

xk :k :k k. k. 


