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To all whom it may concerm:

Be it known that I, EDWARD BAUSCH, of
Rochester, in the county of Monroe and State
of New York, have invented a new and Im-
proved Invertible Microscope, of which the
following isaspecification, reference being had
to theannexed drawings, forming a partthere-
of, in which—

Figure 1 is a side elevation of my improved
invertible microscope, showing the microscope
in two positions. Fig. 2 is an enlarged trans-
verse section of the microscope nose-piece and
arm. Fig. 3 isa plan view of the arm, and
Fig. 4 is a perspective view of the prism and
prism-case.

Similar letters of reference indicate corre-
sponding parts in all the views.

Invertible microscopes which will enable the
observer to view the under side of an object
are common and well known, buat such instru-
ments are incapable of being used for observ-

_ ing the upper surface of objects.
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The object of my invention is to produce a
microscope which may be employed either as
an invertible or vertical microscope without
any material change in the adjustment.

My invention consists in a microscope-stand
provided with an arm adapted to receive a
a doubly-reflecting prism, the said arm being
arranged to hold the main tube in two posi-
tions, also to receive and hold the prism, all
as hereinafter more fully desecribed.

The foot @ of the stand A is provided with
two columns, b, between which is pivoted the
arm B upon the axis ¢. The arm B contains
a guide, C, supported on springs and adapted
to receive theslide D, and to the slide D is se-
cured a rack, d, which is engaged by a pinion
on the shaft e as ordinarily arranged.

To the slide D is secured an arm, E, having
the right-angled portion f with the extremity
g arranged at an angle of one hundred and
fifty degrees with the part f. In the part f is
formed a threaded hole, 7, fitted to receive the
adapter ¢ or the objective j. In the part g of
the arm is formed a threaded hole, %, adapted
to receive the threaded end of the draw-tube
F. 1In the part of the arm Ii adjoining the
slide D is formed a groove, I, and in a lip, m,
upon the end of the arm E is fitted a screw, .

The prism-box G (which is preferably made

of sheet metal)is provided with abottom piece,
a', and side pieces, o', arranged at right angles
to the bottom piece, and cut away upon their
free edges to correspond to the angle of the
prism and to the angle of the arm E. The
side pieces, ¥/, are joined to a front piece, ¢
also connected with the bottom and provided
withanindentation, d', forreceiving the fasten-
ing-screw n. The rear end of the bottom piece,
a', projects beyond the sides of the prism-box,
forming a lip, ¢/, which fits in the groove ! in
the arm L.

To the box G is fitted .a prism, H, having
sides o p, which areat right angles to the axes
of the objective s and of the tube F, and which
form with each other an angle of one hundred
and fifty degrees. The sides ¢ 7 of the prism
are arranged at an angle of one hundred and
five degrees with each other, the angle formed
with the axes of the objective and tube being
the angle at which total reflection is secured.
The apgle between the sides p » of the prism
is forty-eight degrees, and the angle between
thesides o q of the prism is fifty-seven degrees.

To the arm B, opposite the pivotal screws
¢, is secured a stage, I, and upon the arm ad-
joining the stage is journaled the mirror-arm
J, carrying the sub-stage K and the mirror-
bar L, which supports the mirror M.

‘When the microscope is used as an inverted
microscope, the objects are arranged asshown
in full lines in Fig. 1—that is, the arm B ig
turned downward between the standards b,
and the objective 4, prism H, and draw-tube
F are in the position just described. The fine
adjustiment-screw s is -between the standards
b, but easy of access. The tube F receives in
its upper end an eye-piece, N, of the usual de-
seription. Theray of light reflected from the
mirror M passes vertically downward through
the stage, through the objective, and through
the face o of the prism H, and strikes the sur-
face q and is reflected to the surface r, and by
thesurfacer is reflected upward obliquely par-

‘allel with the axis of the tube I through the
eye-piece N. The objective j is focused by

turning the shaft e by means of the milled
wheel ¢{ or by means of the fine adjustment-
screw 8. DBy means of this arrangement ob-
jects such as crystallizing solutions of salts,
lignids depositing sediments, and other ob-
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jects which require examination from the un-
der surface may be viewed to the best advan-
tage. ‘

When it is desired to use the microscope as
a vertical microscope for ordinary purposes,
the main tube F is unscrewed from the arm E,
the prism-box G, with its prism H, isremoved
from the arm after loosening the serew n, and
the arm B is turned above its pivotal screws
¢ in a vertical or inclined position, when the
tube F is screwed into the upper half of the
hole % in the arm E immediately above the
objective j, so as to be axially in line with the
objeetive and the stage, as indicated in dotted
lines in Fig. 1. v ‘

This form of instrument is particularly
adapted for chemical investigations, as the
crystals may be studied as they lie in a natu-
ral positionin any depth of fluid, and the head
of the observer is removed sufficiently from
the stage to prevent the inhalation of fumes.
It is also valuable in the examination of diato-
maces and other objects in water which tend
to sink to the bottom. It is also efficient in
the examination of most histolegical prepara-
tions, as they adhere to the surface of the slide,
and are therefore rendered perfectly plain on
their under surfaces. It also serves as. a dis-
secting-microscope. ,

Having thus fully -described my invention,
I claim as new and desire to seeure by Letters

- Patent—

1. In an invertible microscope, the combi-
nation, with the tube-supporting arm, of an
angled arm adapted to support the main tube
of the microscope in either of the two posi-
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tions in which it is used, and a double reflector
adapted to receive the light from the object
and reflect it through the main tube, substan-
tially as described. -

2. In an invertible mieroscope, the combi-
nation of the foot e, provided with the stand-
ards b, the arm B, pivoted between the stand-
ards b, thestage I, having oppositesides adapt-

ed for supporting the object-to be examined,

the adjusting-rack d, the angled arm E, pro-
vided with the threaded openings & %, the ob-
jectivey, the main tube F, the prism H, adapted
to receive the beam of light from the miero-
scope-objective and reflect it through the main
tube F, and the removable prism-box G, ar-
ranged to hold the prism H in the position of
use, substantially as described.

3. The combination, with the objectivej and
main tobe F, of the angled arm E, having
threaded holes & k, adapted to hold the object-
ive-and the tube in proper relation to each
other, the threaded hole & being arranged to
receive both the objective and the main tube
when the instrument is employed as a verti-
cal microscope, substantially as described.

4. The combination, with the objective jand
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the main tube F, of the angled arm E, pro-

vided with'the groove 7 and binding-screw =,
the prism H, prism-box G, provided with a
lip adapted to enter the groove ! and having
an indentation for receiving the end of the
screw n, substantially as described:
, EDWARD BAUSCH.
‘Witnesses: o
GEo. M. HOPKINS,
C. SEDGWICK.
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