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n We, THE FOXBORO COMPANY, a
corporation organised under the laws of
the State of Massachusetts, United States
of America, of Foxboro, Massachusetts
02035, United States of America, do
hereby declare the invention, for which we
pray that a patent may be granted to us,
and the method by which it is to be per-
formed, to be particularly described in and
by the following statement:—

This invention relates to a method of
forming dual mirrors.

In United States Patent 3,726,598 which
issued April 10, 1973 to Anthony C. Gilby
and James Alan Horton, there is disclosed
a multiple pass optical absorption cell. The
cell includes a pair of identical spherical
objective mirrors at one end and a field
mirror at the other. The two objective
mirrors are positioned on a common
mount such that their centers of curvature
are separated by a fixed predetermined
distance. The optical path length through
the cell is changed by rotating the common
mount but the distance between the centers
of curvature remains fixed.

The multiple pass cell disclosed in the
above-mentioned patent represented an im-
portant advance over cells known to the
prior art and has been an outstanding com-
mercial success. However, it would be
desirable to simplify the construction, par-
ticularly, the construction of the objective
mirror arrangement. In the patent the two
identical spherical objective mirrors are
independently mounted upon an angled
mirror mount which maintains the centers
of curvature of the mirrors separated by
the desired distance. It would be desirable
to eliminate this mounting step. The
mounting step also introduces the
possibility of vertical misalignment and,
accordingly, additional rigidity between the
two objective mirrors is desirable.

From one aspect, the present invention

consists in a method of forming a plurality
of identical spherical mirrors having their
centers of curvature separated in space
which comprises: providing a blank having
front and back surfaces; scoring the front
surface of said blank to divide said front
surface into at least two surface segments;
forming said front surface to a spherical
shape, each of said surface segments
defining a different portion of the surface
of a common sphere; and bending said
blank where scored to separate in space the
centers of curvature of each of said surface
segments.

From another aspect, the invention con-
sists in a method of forming a pair of
identical spherical mirrors having their
centers of curvature separated in space
whick comprises: providing a blank having
subs.antially parallel front and back major
surfaces; forming said front major surface
0 a spherical shape; and bending said
blank along a line to form two blank
segments, each of said segments including
a portion of said spherical front surface,
wtereby the centers of curvature of said
front surface portions are separated in
space.

In order that the invention may be more
readily understood reference will now be
made to the accompanying drawings, in
which:—

Figure 1 is a perspective view of a blank
usable in the method of this invention;

Figure 2 is a side view of the blank of
Figure 1 shown mounted on a grinding
fixture;

Figure 3 is a view similar to Figure 2 but
with the blank partially broken away and
showing the blank after the grinding step
of the method of the invention; and

Figure 4 is a plan view of a long path
cell with the mirror of Figure 3 mounted
therein.

With particular reference to Figure 1,
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2 1571 944 2

there is illustrated an objective mirror
blank 10 which includes a planar front
surface divided into two front surface
segments 12a, 12b by means of a central
cut or score 14. The blank 10 may be of
any suitable material such as aluminum
and its back surface includes a pair of
mounting holes 16, 18 which extend into
those portions, respectively, of the blank
behind the segments 12, 12b. The depth
of the score 14 is not critical, but in one
embodiment the thickness of the blank 10
is .220 inch and the score 14 has a depth of
.180 inch leaving a .040 inch web 20 join-
ing the two segments.

The next step of the method is
illustrated in Figure 2 wherein the blank 10
is shown mounted on a grinding fixture 22
by means of a pair of mounting bolts 24,
The mounting surface of fixture 22 is
slightly V-shaped to provide a lower
mounting surface 26 and an upper
mounting surface 28 forming a slight angle
a thereto, the apex of the V being
positioned beneath the web 20. With the
bolts 24 tightly drawn, the blank 10 is
caused to be bent slightly at the web 20.
The angle « may, of course, be varied to
suit the conditions. However, in the
specific embodiment previously referred to,
it has a value of 1.1°. After mounting
upon the fixture 22, the front surface of
the blank 10 is ground by conventional
means, as illustrated in Figure 3, to a
single, spherical surface of radius r which,
in the specific embodiment described, is
50 millimeters. After grinding, the
aluminum blank may be suitably finished,
such as by nickel plating, optical polishing,
and gold coating, to provide a reflective
surface.

After the reflective surface has been
formed as shown in Figure 3, the blank 10
is removed from the grinding fixture 22
and is securely mounted to a flat mounting
plate 30 (Figure 4) by means of the
mounting screws 32 extending into the
tapped holes 16-18. Tightening of the
screws 32 flattens the mirror 10 so that the
individual mirror segments 12a, 12b are
rotated slightly apart causing their centers
of curvature C,, Cy, to be separated slightly
in space as shown. Figure 4 further
illustrates the mirror 10 as mounted in a
long path cell comprising a base plate 34, a
field mirror 36 and suitable mounting 38
and adjusting 40 screws, as required.
Further details of the construction and
operation of such a long path cell will be
found in the above mentioned patent of
Gilby and Horton.

It is believed that the advantages of the
disclosed method will now be apparent to
those skilled in the art. The actual con-
struction of the objective mirrors is greatly

simplified and resistance to tilting between
the mirror segments is greatly increased
due to the stiffness of the web 20. It will
also be apparent that a number of
variations and modifications may be made 70
without departing from the scope of the
invention as defined in the appended

claims. In one such modification, for
example, the grinding fixture could be flat

but the mounting plate could have a 75
V-shaped surface. Accordingly, the fore-
going description is to be construed as
illustrative only, rather than limiting.

The described method provides a
plurality of individual spherical mirrors
having their centers of curvature separated
in space while avoiding the need for
making individual mirror adjustments,
simplifies the grinding and polishing of
such a mirror pair and enables the
tendency of the mirrors to tilt vertically to
be tightly constrained.

WHAT WE CLAIM IS:—

1. The method of forming a plurality of
identical spherical mirrors having their 90
centers of curvature separated in space
which comprises: providing a blank having
front and back surfaces; scoring the front
surface of said blank to divide said front
surface into at least two surface segments;
forming said front surface to a spherical
shape, each of said surface segments
defining a different portion of the surface
of a common sphere; and bending said
blank where scored to separate in space the 100
centers of curvature of each of said surface
segments.

2. A method as claimed in claim 1,
wherein said forming step comprises:
mounting said blank with its back surface
secured to a fixture; and grinding said
front surface while said blank is so
mounted.

3. A method as claimed in claim 2,
wherein said bending step comprises:
mounting said blank with its back surface
secured to a mounting plate, one of said
fixture and mounting plates being non-
planar.

4. A method as claimed in claim 1,
wherein said bending step comprises:
mounting said blank with its back surface
secured to a mounting plate.

5. A method of forming a pair of
identical spherical mirrors having their
centers of curvature separated in space
which comprises: providing a blank having
substantially parallel front and back major
surfaces; forming said front major surface
to a spherical shape; and bending said blank 125
along a line to form two blank segments,
each of said segments including a portion of
said spherical front surface, whereby the
centers of curvature of said front surface
portions are separated in space.
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6. A method of forming a plurality of ceding claims.
identical spherical mirrors, substantially as
hereinbefore described with reference to BARRON & WARREN,
the accompanying drawings. Chartered Patent Agents, 10
5 7. Spherical mirrors when produced by

16, Kensington Square,
the method claimed in any one of the pre- London, W8 SHL.

Printed for Her Majesty’s Stationery Office by MULTIPLEX techniques Itd., St. Mary Cray, Kent. 1980. Publishedat the
Patent Office, 25 Southampton Buildings, London WC2 1AY, from which copies may be obtained.
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This drawing is a reproduction of
1 SHEET the Original on a reduced scale




