H. N. OTT.
OBJECTIVE MOUNTING FOR MICROSCOPES.
APPLICATION FILED APR. 21, 1915

1,197,391. | Patented Sept. 5, 1916.

=

—
T
e

F{g/ T ]?yZ

Ry

7

i

i
I“ i

L

ZZ&?

Withesses.

£

A5

4
Y,

A

B
AW

dZ ¢ . 3 ﬁ._./é. 7 / QM
AL 777 ez . Al 18 I;‘ T orreey s



16

15

20

256

30

35

40

45

50

UNITED STATES PATENT OFFICE.

HARVEY N. OTT, OF BUFFALO, NEW YORK, ASSIGNOR TO SPENCER LENS COMPANY, OF
BUFFALO, NEW YORK.

OBJECTIVE-MOUNTING FOR MICROSCOPES.

1,197,391.

Specification of Letters Patent.

Patented Sept. 5, 1916.

Application filed April 21,1915, Serial No. 22,863.

To all whom it may concern:

Be it known that I, Harvey N. Orr, a
citizen of the United States, residing at
Buffalo, in the county of Erie and State of
New York, have invented a new and useful
fmprovement in Objective-Mountings for
Microscopes, of which the following is a
specification. _

This invention relates to nose pieces or
objective holders for microscopes.

Nose pieces or objective holders as here-
sofore constructed comprise a rotatable car-
rier or member in which a plurality of ob-
jectives of different power or kind are re-
movably secured, and which is adapted to
be rotated about an axis extending at an in-
clination to the optical axis to place one or
another of the objectives in operative posi-
tion in the optical axis. In these nose pieces
the objectives project downwardly and out-
wardly from the rotatable carrier on di-
verging lines so that when one is in opera-

‘tive position in the optical axis the others

project outwardly, where they are apt to be
struck and injured and are more or less in
the way. v

One object of the invention is to mount
a plurality of objectives in a rotatable tur-
ret or carrier in such a manner that they
do not project therefrom so as to be liable
to injury, and so that they are mounted in
a casing or housing which serves to protect
them from injury both when they are in use
on the microscope and when they are not in
use, and which avoids the necessity for sep-
arate holders for protecting the objectives
when not in use.

Another object of the invention is to
provide a construction in which the objec-
tive carrier can be arranged to turn about
an axis perpendicular to the optical axis and
can be of small diameter. ,

In the accompanying drawings: Figure
1 is a side elevation of a microscope pro-

vided with objectives mounted thereon in

accordance with this invention. - Fig. 2 is a
side elevation, full size, of the objective
holder showing the opposite side thereof
from that represented in Fig. 1. Tig. 3 is a
bottom plan view thereof. Fig. 4 is a sec-
tional elevation thereof in line 4—4, Fig. 3.
Fig. b is a perspective view thereof, show-
ing the objective carrier or turret removed
from the casing. TFig. 6 is a sectional ele-

vation thereof in line 6—6, Fig. 8. Tig. 7
is a sectional elevation of the objective car-
rier or turret in line 7—7, Fig. 8. Tig. 8 1s
a transverse sectional elevation of the holder
in line 8-—8, Fig. 4.

A represents the body tube or lens tube
of a microscope which, with the exception
of the mounting of the objectives thereon,
may be of any usual or suitable construc-
tion. ’

B represents the objective holder or nose
piece which is mounted at the lower end of
the body tube, and comprises a casing or
supporting member 10 which is adapted to
be removably secured in place on the micro-
scope in any suitable manner, and an ob-
jective carrier or turret 11 which is mount-
ed in the casing 10 so as to rotate, preferably
about an axis at right angles to the optical
axis, to place one or another of several dif-
ferent objectives on the carrier or turret in
operative position in the optical axis. In
the construction shown, the casing or hous-
ing 10 is removably secured to the lower end
of the body tube by a screwthreaded nipple
12 at the upper end of the casing which is
serewed into an internal thread in the lower
end of the body tube and is held from turn-
ing by a lock nut 13 on the nipple. The cas-
ing has flat sides connected by a curved wall
forming a substantially cylindrical chamber
which is provided with an opening 14 at
the bottom thereof in line with the lens
tube. One of the flat sides 15 of the casing
is made removable to permit the insertion
and removal of the objective carrier. The
turret or carrier 11 consists of a hollow
cylinder which is provided in its cylindrical
wall with radial holes 16 in which the ob-
jectives are removably secured. The lower
power objectives may consist of two lens
cases or shells 17 and 18 located in two of
the holes 16 at diametrically opposite sides
of the carrier or turret in axial alinement,
each shell being provided with one or more
of the lenses of the objective system. This
objective is thus made in two sections dis-
posed at opposite sides of the turret or car-
rier in order to secure the necessary distance
between the objective lenses in a turret of
small diameter and not obstruct the. view
across the turret to the other objectives. In
each of the other objectives 19 and 20, of
which two are shown, all of the lenses are
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mounted in a single case or shell, it being
unnecessary with the higher power objec-
tives to make them in sections arranged at
opposite sides of the turret as in the case of
The cylindrical
wall of the turret is provided diametrically
opposite the objective 19 with an opening 21
and diametrically opposite the third objec-
tive 20 with a similar opening 22, so that
when the objective turret is turned to place
either of the objectives 19 or 20 in operative
position the coSperating opening will afford
an unobstructed view through the turret to
the objective. The cylindrical wall of the

s turret shown is provided with a circumfer-

ential slit 23 intersecting the holes 16 in
which the objectives are screwed, and screws

24 connect the part of the wall between the

objectives. By tightening these screws the

» parts of the wall of the turret can be pinched

together to clamp the objectives and prevent
them working loose in the holes of the tur-
ret. The objectives can be of any suitable
construction and they could be mounted and
secured in the peripheral wall of the turret
in any other suitable way.

The turret or objective carrier can be ro-
tatably mounted in the casing 10 in any
suitable manner. As shown, it is provided
at one end with a tapered stud journal 26
adapted to turn in a correspondingly ta-
pered bearing hole 27 in the adjacent end of
the casing 10. A screw 28 and washer 29
are. provided for securing the journal in its
bearing and taking up any play therein.
Any suitable means can be employed for
turning the turret, such, for instance, as a
handle 30 secured to one end of the turret
and projecting through an arc-shaped slot
31 in the adjacent end of the casing.

In order to arrest the turret when it has
been turned to a position to place any one
of the objectives in operative position and
to hold the turret stationary in such posi-
tion, a suitable detent device is provided.
Preferably a spring detent 82 is secured to
the cylindrical wall of the turret and is
adapted to snap into stop grooves 33 in
three stop serews 34 which are arranged in
the casing 10 substantially tangential to the
periphery cf the turret 11. When the tur-
ret is turned the detent is adapted to move
lengthwise along said screws and snap inte
the groove in one or another of the three
screws and thus releasably hold the turret
stationary in one or another of its three op-
erative positions. By using the stop screws
arranged tangentially as described the posi-
tion of the ston grooves can be adjusted one
way or the other by appropriately turning
the screws in their screwthreaded holes, thus
enabling the stop grooves to be adjusted as
required to insure the accurate positioning
of the objectives,

The turret having the objectives posi-

1,197,391

tioned therein as described could be con-
structed and rotatably mounted in a suit-
able protecting casing in various other ways,
and any other suitable means could be em-

ployed for turning the turret and releasably -

holding it in its different operative positions.

When the turret is in the position shown
in the drawings two parts of the low power
objective 17—I18 are 1n position for use, be-
ing in line in the optical axis with the outer
part 18 of the objective exposed in the open-
ing 14 in the bottom of the casing 10. When
the turret is turned to place either of the
other objectives 19 or 20 in operative posi-
tion in the opening 14, an unobstructed view
through such objective is afforded through
the hole 21 or 22 opposite thereto in the pe-
ripheral wall of the turret and through the
space between the two parts 17 and 18 of
the low power objective. In any position of
the turret the operative objective does not
project substantially beyond the bottom of
the casing 10 and the other objectives are
housed within the casing so that all of the
objectives are effectually protected from in-
jury, and the objectives do not project out
from the body tube so as to be in the way in
the use of the instrument. As the casing
substantially incloses the objectives they are
not liable to injury when the holder B is re-
moved from the microscope, by laying the
holder down or handling it, and there is
therefore no need for other protecting means
for the objectives when they are not in use.

T claim as my invention:

1. In a microscope, the combination with
the lens tube, of an objective holder com-
prising a carrier which is provided with a
plurality of objectives and is movable to
place one or another of said objectives in
operative position on the miscroscope in
alinement with the optical axis, and a casing
for protecting said objectives.

2. In a microscope, the combination with
the lens tube, of an objective holder com-
prising a carrier which is provided with a
plurality of objectives and is movable to
place one or another of said objectives in
operative position on the microscope in
alinement with the optical axis, and a pro-
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tecting casing in which said objectives are

housed and move.

8. In a microscope, the combination with
the lens tube, of an objective holder com-
prising a carrier which is provided with a
plarality of objectives, and a protecting cas-
ing for said objectives in which said carrier
is movably mounted for placing one or an-

120

other of said objectives in operative position .

in alinement with the optical axis.

4. In a microscope, the combination with
the lens tube, of an objective holder com-
prising a carrier which is provided with a
plurality of objectives, and a protecting cas-
ing for said objectives in which said carrier

139



ot

10

20

25

30

35

40

45

50

1,197,391

is journaled to rotate for placing one or an-
other of said objectives in operative position
in alinement with the optical axis.

5. In a microscope, the combination with
the lens tube, of a plurality of objectives, a
carrier for said objectives adapted to be mov-
ably mounted on the microscope at the end
of the lens tube, to move for placing one or
another of said objectives in operative po-
sition in alinement with the optical axis, and
a casing in which said objectives are housed
and protected.

6. In a microscope, the combination with
the lens tube, of a plurality of objectives, a
rotatable carrier for said objectives adapted
to be removably mounted on a microscope at
the end of the lens tube to turn for placing
one or another of said objectivesin operative
position, and a protecting casing In which
said objectives are housed and move.

7. In a microscope, the combination with
the lens tube, of a plurality of objectives, a
carrier for said objectives, a protecting cas-
ing for said objectives adapted to be remov-
ably mounted on a microscope at the end of
the lens tube and in which said carrier and
objectives are rotatably mounted for placing
one or another of the objectives in operative
position.

8. In a microscope, the combination with
the lens tube of a plurality of objectives and
a carrier for said objectives mounted on the
microscope at the end of the lens tube to ro-
tate about an axis substantially perpendicu-
lar to the optical axis for placing ome or
another of the objectives in alinement with
operative position in the optical axis.

9. In a microscope, the combination with
the lens tube, of an objective holder com-
prising a carrier which is adapted to be re-
movably mounted on the microscope at the
end of the lens tube to rotate about an axis
perpendicular to the optical axis, and a plu-
rality of objectives arranged radially on said
carrier and adapted to turn in the plane of
the optical axis for placing any one of the
objectives in operative position in alinement
with the optical axis.

10. In a microscope, the combination of a
carrier mounted to rotate in a plane parallel

3

with the plane of the optical axis, and a plu-
rality of objectives arranged radially on said
carrier, one or more of which objectives may
comprise codperating parts located in aline-
ment at opposite sides of the center of rota-
tion of the carrier and between which is an
unobstructed view space for the other ob-
jectives.

11. In a microscope, the combination with
the lens tube, of a casing adapted to be re-
movably mounted at the lower end of the
lens tube of a microscope and having alined
top and bottom openings, an objective car-
rier rotatably mounted in said casing to ro-
tate in a plane parallel with the plane of the
optical axis, and a plurality of objectives ar-
ranged substantially radially on said carrier
and adapted to be moved into register with
said bettom opening in alinement with the
optical axis by the rotation of said carrier.

12. In a microscope, the combination with
the lens tube, of an objective carrier com-
prising a hollow shell arranged to rotate in
a plane parallel with the plane of the opti-
cal axis, and a plurality of objectives ar-
ranged radially in openings in the circum-
ferential wall of said shell, one of said ob-
jectives comprising ccoperating parts lo-
cated in alinement at diametrically opposite
sides of said shell, and said shell having an
unobstructed opening in its circumferential
wall in alinement with and diametrically op-
posite another of said objectives, said carrier
Deing rotatable to place one or another of
said objectives in alinement with the optical
axis.

13. In a microscope, the combination with
the lens tube, of a rotatable objective carrier
arranged at the end of the lens tube to turn
in the plane of the optical axis and provided
with a plurality of objectives arranged with
their axes in the same plane and adapted to
be placed in alinement with the optical axis.

Witness my hand, this 16th day of April,
1915.

HARVEY N. OTT.

Witnesses:
Louis M. Porter,
ArTaTR A. HAanN.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D. C.”
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Corrections in Letters Patent No. 1,197,391.

It is hereby certified that in Letters Patent No. 1,197 ,391, granted September 5,
1916, upon the application of Harvey N. Ott, of Buffalo, New York, for an im-
prov)'ement in “Objective-Mountings for Microscopes,” errors appear in the.
printed specification requiring correction as follows: Page 3, line 36, claim 8, strike

out the words “alinement with”’; same page and claim, line 37, after the word “in”’

| insert the words alinement with; and that the said Letters Patent should be read

with these corrections therein that the same may conform to the record of the case
in the Patent Office.
Signed and sealed this 10th day of October, A. D., 1916.
[SEAL.] R. F. WHITEHEAD,

Acting Commissioner of Patents.
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