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[57] ABSTRACT
An optical bench comprising parallel, horizontal pri-

mary and secondary ways and a plate-like carrier
seated on and slidable longitudinally along two of the
ways. A secondary way is circular in cross section and
is provided thereon with a longitudinally slidable collar
having an external circumferential groove with side
walls perpendicular to the ways. The carrier has a
notch providing oppositely facing edges respectively
receivable in diametrically opposed portions of the
groove and engageable with the inner wall of the
groove, such edges of the notch being vertical. With
this construction, two of the ways fix the vertical posi-
tion of the optic axis of an optical element on the car-
rier, while the notch edges in engagement with the
inner wall of the groove in the collar fix the horizontal
positions of the optic axis. The side walls of the groove
maintain the carrier penpendicular to the ways.

In practice, there are two of the circular ways in
laterally spaced, parallel relation and each is equipped
with at least one of the collars mentioned. One carrier
on the optical bench will have its notch in engagement
with a collar on one of the circular ways, while the next
carrier on the bench will have its notch in engagement

- with a collar on the other circular way, the

configuration of the carriers being such that each
carrier clears the collar on the opposite circular way.
With this construction, optical elements on the two
carriers can be placed in very close proximity to each
other.

9 Claims, 8 Drawing Figures

4

\~
.
]




PATENTED JuL 241873 - 3,747,830
SHEET 1 OF 2

3]
28, % 72

2.3, 12807 w\g////a Frad.

A % 30 g ! %




PATENTED JuL 241873 3,747,890
SHEET 2 OF 2

e 7




3,747,890

1
OPTICAL BENCH

BACKGROUND OF INVENTION

The present invention relates in general to the optical
bench art and, more particularly, to a horizontal optical
bench capable of having a plurality of optical element
carriers mounted thereon with the optic axes of the car-
riers coinciding with the optic axis of the bench.

SUMMARY AND OBJECTS OF INVENTION

Important general objects of the invention are to pro-
vide an optical bench wherein optical elements
mounted on adjacent carriers may be positioned in very
close proximity to each other along the optic axis, and
wherein the carriers may be installed and removed, or
reversed in position, quickly and easily.

More particularly, a primary object of the invention
is to provide an optical bench which includes, and the
invention may be summarized as including: parallel,
horizontal primary and secondary ways; an optical ele-
ment carrier seated on and slidable longitudinally of
two of the ways; one of the ways being circular in cross
section and having thereon a longitudinally slidable
collar provided with an external circumferential groove
with side walls perpendicular to the ways; and the car-
rier having a notch providing oppositely facing edges
respectively receivable in diametrically opposed por-
tions of the groove and engageable with the inner wall
of the groove, the edges of the notch being vertical.
With this construction, the two ways on which the car-
rier is seated fix the vertical position of the optic axis,
and the opposed edges of the notch fix the horizontal
position of the optic axis. The side walls of the groove
in the collar maintain the carrier, which is preferably a
flat plate, perpendicular to the ways. o

As will be apparent, the carrier may be installed and
removed quickly and easily with the foregoing con-
struction, which is an important feature of the inven-
tion. ’ :

Another object is to provide an optical bench of the
foregoing nature wherein there are two ways of circular
cross section in laterally spaced, parallel relation, each
circular way being provided thereon with one or more
of the collars mentioned. Adjacent carriers are posi-
tioned with their notches in engagement with collars on
the respective circular ways, each carrier clearing the
collar or collars on the opposite circular way. With this
construction, adjacent optical elements may be
brought into very close proximity, which is an impor-
tant feature of the invention.

An object in connection with one embodiment of the
invention is to provide an optical bench of the forego-
ing nature wherein there are two primary ways support-
ing the carriers, and two circular ways having collars
engageable by the carrier notches. A related object is
to provide rectangular primary ways on which the car-
riers are seated, such rectangular ways being oriented
with their longer cross section dimensions vertical.

An object in connection with another embodiment is

to provide a single primary way on which each carrier

is seated, the inner end of the notch in each carrier in
this instance being seated on the inner wall of the cir-
cumferential .groove in a collar on the circular way.
Thus, the circular way in this instance assists the pri-
mary way in fixing the vertical position of the optic
axis, the circular way also fixing the horizontal position
of the optic axis. :
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Yet another object is to provide a construction
wherein each carrier is symmetrical about a horizontal
axis perpendicular to the optic axis. Thus, each carrier
has two oppositely oriented notches one capable of en-
gaging a collar on one circular way and the other capa-
ble of engaging a collar on the other circular way, op-
posite edges of the carrier being selectively seatable on
the rectangular primary way or ways. Thus, each car-
rier may readily be reversed in position.

An additional object of the invention is to provide a
fixture for mounting an optical element on the carrier,
comprising a turntable having a vertical axis of rotation
and upstanding bosses on the turntable simulating the
ways of the optical bench and against which the carrier
is seatable.

The foregoing objects, advantages, features and re-
sults of the present invention, together with various
other objects, advantages, features and results which
will be evident to those skilled in the optical bench art
in the light of this disclosure, may be achieved with the
exemplary embodiments of the invention illustrated in
the accompanying drawings and described in detail
hereinafter.

DESCRIPTION OF DRAWINGS

In the drawings:

FIG. 1 is a plan view of an optical bench which em-
bodies the invention;

FIG. 2 is a side elevational view of the optical bench
shown in FIG. 1;

FIG. 3 is a transverse sectional view taken as indi-
cated by the arrowed line 3—3 of FIG. 2;

FIG. 4 is an enlarged fragmentary sectional view
taken as indicated by the arrowed line 4—4 of FIG. 3;

FIG. 5 is a view similar to FIG. 3, but showing an al-
ternative embodiment of the invention;

FIG. 6 is a fragmentary view similar to FIG. 5, but
showing another alternative;

FIG. 7 is a plan view of a fixture for centering an opti-
cal element on a carrier of the embodiment of FIGS. 1
to 4; and ]

FIG. 8 is a plan view of a fixture for centering an opti-
cal element on a carrier of the embodiment of FIG. §.

DESCRIPTION OF EXEMPLARY EMBODIMENTS
OF INVENTION

Referring initially to FIGS. 1 to 4 of the drawings, il-
lustrated therein is an optical bench 10 of the invention
which includes longitudinally spaced supports 12 carry-
ing parallel, horizontal primary and secondary ways 14
and 16, there being two of each in the embodiment
under consideration. The primary ways 14 are rectan-
gular and have their longer cross sectional dimensions
vertical for maximum stiffness in the vertical direction.
The secondary ways 16 are disposed laterally out-
wardly of and above the primary ways 14 on upward
extensions 17 of the supports 12, and are circular in
cross section.

On and slidable longitudinally of the circular ways 16
are cylindrical collars 18 respectively provided therein
with external circumferential grooves 20 which are rel-
atively narrow as compared to their depth and the side
walls of which are perpendicular to the ways 14 and 16.

The optical bench 10 includes plate-like carriers 22
adapted to support optical elements 24 with their optic
axes coinciding with the optic axis 26 of the bench. The
optic axis 26 is located above the ways 14 and the ways
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16, these ways being symmetrical about a vertical plane
containing the optic axis.

Each carrier 22 has opposed horizontal, primary
edges 28 seatable on and slidable longitudinally along
the rectangular ways 14, thereby fixing the vertical po-
sition of the optic axis 26. The primary edges 28 of
each carrier 22 respectively have opposed notches 30
each having oppositely facing edges 32 perpendicular
to the primary edges 28 of the carrier. The opposed
edges 32 of the notches 30 are aligned, as will be clear
from FIG. 3 of the drawings.

The opposed edges 32 of each notch 30 are receiv-
able in the groove 20 in one of the collars 18. Either
notch 30 may receive the grooved portion of a collar
18 on either circular way 16, by simply reversing the
carrier.

As previously indicated, a primary edge 28 of each
carrier 22 cooperates with the rectangular ways 14 to
fix the vertical position of the optic axis 26. The edges
32 of a notch 30 in each carrier 22 cooperate with a
collar 18 on one of the circular ways 16 to fix the hori-
zontal position of the optic axis 26, the notch edges 32
being engageable with the inner wall of the correspond-
ing groove 20 to accomplish this. It will be understood
that the width of each notch 30 is only very slightly
greater than the diameter of the inner wall of each
groove 20. The thickness of each carrier 22 is very
slightly less than the width of each groove 20, whereby
the side walls of the groove maintain the carrier per-
pendicular to the ways 14 and 16 automatically.

It will be apparent from the foregoing that the carri-
ers 22 may be installed very readily simply by placing
them on the ways 14 with the edges of corresponding
notches 30 in corresponding collar grooves 20. Simi-
larly, the carriers may be reversed in position readily.
In other words, the carriers may be turned 180° in
transverse planes to engage them with collars 18 on the
opposite circular way 16. Also, they may be turned
over so that the opposite primary edge 28 and notch 30
of each engages the primary ways 14 and a collar on the
same circular way.

To insure that only the rectangular ways 14 enter into
fixing the vertical position of the optic axis 26, the
notches 30 are deep enough that the inner ends thereof
do not engage the inner walls of the collar grooves 20.
In other words, only the opposed edges 32 of the
notches 30 engage the inner walls of the grooves 20 in
the collars 18. FIG. 4 illustrates how the inner end of
a notch 30 clears the inner wall of a collar groove 20.

As perhaps best shown in FIG. 3 of the drawings, the
portion of each carrier 22 opposite that which is in en-
gagement with a collar 18 clears the opposite circular
way 16. Consequently, two collars 18 can be positioned
on the respective circular ways 16 substantially oppo-
site each other, with two adjacent carriers 22 in en-
gagement with the two substantially opposite collars.
This construction permits placing two of the optical el-
ements 24 in very close proximity to each other along
the optic axis 26, as shown at the right ends of FIGS.
1 and 2, whenever this is necessary or desirable, which
is an important feature of the invention.

As also shown at the right ends of FIGS. 1 and 2, at
least some of the collars 18 may be positioned with
their grooved ends adjacent each other. By utilizing a
pair of adjacent grooves 20 on each way 16, as many
as four optical elements 24 may be positioned in closely
spaced relation. ’
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Referring to FIG. 1, tthe support extensions 17 of
each pair are longitudinally staggered. Thus, the
grooves 20 in collars 18 on the ways 16 can be posi-
tioned more nearly opposite each other to obtain close
spacings of the elements 24 above the supports 12,
should this be necessary for a particular set up.

It will also be noted from FIG. 3 that each carrier 22
clears the support extension 17 for the way 16 opposite
the way 16 which guides the carrier. This, in combina-
tion with the longitudinal staggering of the support ex-
tensions 17, eliminates any “‘dead spots.”

Turning to FIG. § of the drawings, illustrated therein
is an optical bench 110 which is similar to the bench
10. Consequently, the components of the optical bench
110 will be identified by reference numerals higher by
100 than those utilized for corresponding components
of the bench 10.

In the optical bench 110, there is but one of the rect-
angular primary ways 114, this way being symmetrical
about a vertical plane containing the optic axis 126.
The vertical position of the optic axis 126 is fixed by
engagement of one of the primary edges 128 of each
carrier 122 with the rectangular way 114, and by en-
gagement of the inner end of the corresponding notch
130 with the inner wall of the corresponding collar
groove 120. As in the previous embodiment, the hori-
zontal position of the optic axis 126 is fixed by engage-
ment of the opposed edges 132 of the notch 130 with
diammetrically opposed portions of the inner wall of
the collar groove 120.

FIG. 6 illustrates a construction similar to that of
FIG. 5, except that the narrow rectangular way 114 is
replaced by a wide, substantially square way 114a.

In FIG. 7 of the drawings is illustrated a fixture for
mounting an optical element 24 on one of the carriers
22. This fixture comprises a horizontal turntable 40
which is rotatable about a vertical axis and on which
the carrier 22 may be placed. Projecting upwardly from
the turntable 40 are rectangular bosses 44 simulating
the rectangular ways 14, and a cylindrical boss 46 simu-
lating the inner wall of one of the collar grooves 20.
The carrier 22 is placed on the turntable 40 with a pri-
mary edge 28 thereof seated against the bosses 44, and
with the boss 46 in the corresponding notch 30, as
shown. The optical element 24 is then placed on the
carrier 22 and positioned so that its axis coincides with
the axis of rotation. The optical or mechanical tests re-
quired to place the axis of the optical element 24 in co-
incidence with the ‘axis of the turntable 40 are well
known to those skilled in this art and need not be de-
scribed. After properly locating the optical element 24,
it is suitably secured to the carrier 22 and, when the
carrier is mounted on the optical bench 10, the axis of
the optical element will coincide with the optic axis 26.
It will be understood that if the optical element 24 is a
transmitting element, the carrier 22 is provided with a
suitable window therethrough.

In FIG. 8 is shown a fixture for locating an optical el-
ement 124 on a carrier 122 of the optical bench 110.

- This fixture includes a turntable 140 having a rectangu-

lar boss 144 simulating the way 114, and a cylindrical
boss 146 simulating the inner wall of one of the collar
grooves 120. The fixture of FIG. 7 is utilized in a man-
ner similar to that of FIG. 6.

Although exemplary embodiments of the invention
have been disclosed for purposes of illustration, it will
be understood that various changes, modifications and
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substitutions may be incorporated in such embodi-
ments without departing from the spirit of the invention
as defined by the claims appearing hereinafter.

"I claim as my invention:

1. In an optical bench, the combination of:

a. two parallel horizontal ways;

b. an optical element carrier having a first edge seata-
ble on and slidable longitudinally of one of said
ways; ' .

c. a slide on and movable longitudinally of the other
of said ways and having oppositely facing groove
portions the side walls of which are perpendicular
to said ways; and

d. said carrier having oppositely facing edges respec-
tively receivable in said groove portions and re-
spectively engageable with the inner walls thereof.

2. In an optical bench, the combination of:

a. parallel, horizontal primary and secondary ways;

b. an optical element carrier having a primary edge
scatable on said primary way and slidable longitu-
dinally of said primary way;

c. said secondary way being circular in cross section;

- d. a collar slidable longitudinally of said secondary
way and having therein an external circumferential
groove with side walls perpendicular to said ways;

e. said carrier having a notch providing oppositely
facing edges respectively receivable in diametri-
cally opposed portions of said groove and engage-
able with the inner wall of said groove; and

f. said oppositely facing edges of said notch being
perpendicular to said primary edge of said carrier.

3. An optical bench as set forth in claim 2 wherein

the inner end of said notch is seatable on the inner wall
of said groove in said collar:

4. An optical bench according to claim 2 wherein
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there are two of said primary ways in parallel horizontal
relation, said primary edge of said carrier being seata-
ble on both of said primary ways.

S. An optical bench as defined in claim 4 wherein
there are two of said secondary ways respectively dis-
posed on opposite sides of and above said primary
ways, each of said secondary ways having one of said
collars thereon, said oppositely facing edges in said
notch of said carrier being receivable in said groove in
either of said collars. ‘

6. An optical bench according to claim 5 wherein
said carrier is provided with two of said primary edges
on opposite sides thereof, and is provided with two of
said notches on opposite sides thereof, either of said
primary edges being seatable on said primary ways, and
the oppositely facing edges of either of said notches
being receivable in said groove in either of said collars.

7. An optical bench as set forth in claim 4 wherein
said primary ways are rectangular in cross section with
their longer cross sectional dimensions vertical.

8. An optical bench as defined in claim 2 wherein
said carrier is a plate having an edge which defines said
primary edge and in which said notch is formed.

9. A fixture for mounting an optical element on said
carrier of claim 2, including:

a. a turntable having a vertical axis of rotation;

b. a primary boss on the upper surface of said turnta-
ble corresponding to said primary way and engage-
able by said primary edge of said carrier; and

c. a secondary boss of circular cross section on the
upper surface of said turntable and corresponding
to said secondary way and having diametrically op-
posed portions respectively engageable by said op-

positely facing edges of said notch in said carrier.
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