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This invention relates to optical instru-
ments and more particularly it has reference
to mountings for lens systems such as are em-

ed in microscope objectives; for example.

6 One of the objects of my invention is to
provide an improved mounting of the char-
acter described. Another object is to provide

- 8n objective mounting embodying novel and
improved means for effecting parfocalizing

10 when assembling the parts thereof. Still an-
other object is to provide a mounting in
which the lens elements can be easily centered
so that the optical axes of the lens elements
will be coincident with the axis of the mount-

15 ing. These and other objects and advantages
reside in certain novel features of construc-
tion, arrangement and combination of parts
as will hereinafter be more fullg' described
and pointed out in the appended claims.

®  The figure of the drawing shows a vertical
sectional view of a microscope objective em-
bodying my invention. The mounting com-

' prises a tubular .member 10 which has a
threaded portion 11 by means of which the

* objective is attached to the body tube or nose
piece of 8 microscope so that the end of the
tube or nose piece flinge abuts against the
ihoulder 32 on the objective. The 1len.sl cells

3, 14 and 15, carrying, respectively, lenses

0 16, 17 and 18, are slidably positioned within
the smooth bore b:f the tu dlusl;zs:aenll)zer 10.

spacing member 19 is . dis ‘between

- cells 14 arﬁl 15 s0 as to provide the proper dis-
tance between lenses lga.nd 18. . -

8  Threaded to the outer wall of tubular mem-
ber 10, by threads 20, is the cylindrical tube
or casing 21 having an inwardly extending
flange 22 abutting against the shoulder 23
on the lower lens cell 15. Adjustably secured

0 to the inner wall of tubular member 10, by

threads 24, is the retaining member or nut
25 which bears against the cylindrical spac-
ing member 26 which, in turn, bears against
the top lens cell 13. The nut 25 is provided
5 with the diaphragm opening 26’ which may

be of any suitable size. The nut 25 also has

two holes 27 with which a spanner wrench

cooperates in order to facilitate adjustment

of the.-nut. . :
) A group of objectives is sid to be parfocal

- 80 that they are centered with respect to the

when each optical system has been adjusted
relatively to a fixed portion or shoulder, on
the objective, which bears a fixed relation to
the microscope body tube to which the ob-
jective is attached. Thus, when several par-
focal objectives, each of a different power,
are attached to a revolving nose piece, very
little, if any, focusing adjustment is neces-
sary when passing from one objective to an-
other. In a series of objectives, manufactured
according to my invention, the shoulder 12
acts as a limiting stop when the objective
is screwed into the microscope body tube or
attached to a revolving nose piece. Hence,
the series of objectives may be parfocalized
by adjusting the optical system of each ob-
jective with respect to the shoulder 12. This
¥arfocalizing adjustment can be readily ef-

ected, in my improved objective, by relative Yo
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adjustments of the nut 25 and the threaded
tube or casing 21. Such a means for effect-
ing a parfocal adjustment greatly facilitates
and cheapens the manufacture of objectives.
Under prior art methods parfocalizing is us-
ually obtained by turning down a spacin
ring and then trying it in the objective an
continuing until the desired results are ob-
tained. :

Another advantage of my improved struc-
ture resides in the fact that the lens cells 13,
14 and 15 are mounted directly within the
bore of the tubular member 10. Hence, the
lens elements 16, 17 and 18 are securely held
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axis of the tubular member 10. ~Since the
threads 11 and the shoulder 12 are cut with
respect to the axis of the tubular member 10,
the optical axis of the objective will coincide
with the axis of the body tube to which it is
attached. :
From the foregoing it will be apparent that
I am able to attain the objects of my inven-
tion and provide an improved objective
mounting which will embody improved
means for effecting parfocalizing adjust-
ménts and insure proper centering of the lens
elements with respect to the axis of the -
mounting which is attached to the body tube _
of a microscope. Various modifications can 100
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obviously be made without departing from
the spirit of my invention. -

I claim: '

1. An objective comprising a tubular mem-
ber having a smooth inner bore, two spaced
retaining members threadedly secured to said -
tubular member, lens cells carryinf lenses,
said cells being concentrically and snugly
fitted within said bore and slidable on the
walls thereof, said cells being held between
said retaining members whereby said lenses
may be secured in adjusted position within
the bore of the tubular member.’

2. An objective comprising a tubular mem-
ber having a smooth inner wall, lens cells’
slidably mounted on the wall within said tu-

~ bular member, a casing member threaded to .
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said tubular member, a retaining member
threaded to said tubular member, said casing
member and retaining member serving to re-

tain said lens cells in adjusted position with-

in said tubular member. :

3. In a device of the character described,
the combination of a tubular member having
attaching threads and a shoulder adjacent
thereto, lens cells slidably mounted within .
said tubular member, a casing threaded to
said tubular member, said casmg having an
inwardly projecting flange abutting against
one of said cells and a retaining member
threaded to the inner wall of said tubular
member for holding said cells in adjusted po-
sition with respect to said shoulder.

4. A microscope objective comprising a
tubular member having a shoulder portion, 2
plurality of lens cells slidably mounted with-
in said tubular member, a lens carried by each
of said cells, a casing threadedly secured to
said tubular member, said casing having an
inwardly extending flange w%ﬁch a%uts
a%ainst one of said cells, a spacing member
abutting against another of said cells within .
said tubular member and an apertured nut
threaded to the inner walls of said tubular
member and abutting against said spacing
member. - ,
- B. A microscope objective comprising a tu-
bular member having attaching threads and
a shoulder adjacent thereto, said member hav-
ing an inner cylindrical opening, lens cells
carrying lenses, said cells being snugly fitted
and slidably disposed within said opening,
two spaced members threadedly secured to
said tubular member, said cells being mount-
ed between said spaced members whereby said
lenses may be adjustably positioned with re-
spect to said shoulder for the purpose of par-

focalizing,
JOHN C. SABEL.



