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Lo all«whom it may concern:
Be it known that we, Harvey N. O'm‘ a

‘citizen of the United States, and CHARLES

W. BarToN, a subject of the King of Great
Britain, both residing at Buffalo, in the
county of Erie and State of New York,
have invented a new and useful Improve-
ment in Microscopes, of which: the follow-
ing is a specification.

This invention relates to improvements in

binocular microscopes and more particularly
to the arrangement of the eye-pieces and
means for adjusting the pupillary distance
hetween. the eye- pleces in such instruments.

One object of the invention is to produce
a binocular microscope of simple and de-
sirable construction in which the pupillary
distance between the eye-pieces can be ad-
]usted to suit the eyes of different users,
and in which the arrangement of the: eye-
pieces is such that it is not necessary for the
user to readjust his eyes to different angles
in order to view objects through the micro-
scope and with the naked eyes when looking
at near.objects. Other objects of the in-
vention are to provide efficient means of
simple construction whereby the eye-pieces
can be easily and conveniently adjusted to
regnlate, as required, the pupillary distance
hetween the same and also to provide the
instrument with shutters or devices which
can be readily operated to shut off either
eye-piece so that the user can view the ob-
ject with either eye singly whenever desired.

In the accompanying drawings:

Figure 1 is a front elevation of the body
of a binocular microscope embodying the in-
‘vention.

Tig. 2 is a longitudinal sectlonal eleva-
tion thereof on an enlarged scale, the objec-
tive tube being omitted.

Fig. 3 is a transverse sectional elevation
thereof on line 3—38, Fig. 2.

Fig. 4isa sectional detail of the ey e-piece
ad]ustlng device on line 4—4, Fig.

Fig. 5 is a plan view, detached, of 2 a cover

plate for the eye-piece slides.

Fig. 6 is a bottom plan view thereof.

Fig. 7 is a plan view partly in section of
the microscope body showing the eye-pieces
close together.

Fig. 8 is a similar view showing the eye-
pieces adjusted outwardly away.from each
other.

Fig. 9 is a sectional elevation of the eye-

- parallel eye-pieces.

Exece ad]ustmg mechamsm on line 9—9, Fig.

, but showing the eye-pieces in an inter-
medlate position.

" Fig. 10 is a fragmentary longitudinal sec-
tional elevation of the instrument on line
1010, Fig. 8.

Fig. 11 1s a plan view partly in sectior:
thereof, leaving off the cover plate and
operatlng lever for the eye-piece slides.

In the drawings only the body portion of
the microscope, including the body tube o
casing with the eye-pieces and objective
carried thereby are illustrated, the other
parts of the instrument which are not neces-
sary to an understanding of the invention
being omitted.

At represents the hollow body or casing of
the microscope, B and C the eye-piece tubes
which are furnished with eye-pieces, and D
the objective which depends from the casing
and coOperates with both eye-pieces. Ex-
cept as hereinafter described, these parts
may be of any usual or suitable construction.

In the instrument shown, the body casing
A contains prisms shown at 1, 2 and 3, for
dividing the light from the object "and
directing the same to the two eye-pieces.
The eye-pieces converge downwardly toward
the objective and the prisms 1 and 3 are -so
shaped that the light rays reflected to them
from the intermediate prism 2 will be prop-
erly directed ‘into the eye-pieces, parallel
with the axes thereof. For example, the
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prisms 1 and 3 have upright faces parallel

with the upright faces of the intermediate
prism 2, top faces perpendicular to the axes
of the respectwe eye-pieces, -and oblique
faces which are inclined at the appropriate
angles to said upright and top faces. The
lower inclined face of the intermediate
prism 2 has a thin silver coating which both
reflects the light rays to the prism 1 and
permits the passage of rays for reflection by
the upper inclined surface of the prism 2
to the prism 3. By the employment of con-
verging eye-pieces as shown, the user can
look from a nearby ob]ect to an object
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through the microscope without readjusting .

his eyes to a different angular relation as 1s
necessary when using a microscope having
It is, therefore, much
easier for one to use the microscope with
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the converging eye-pieces than one having

parallel eye-pieces.

The eye-pieces B and C are carried by 110



~ guides 6 is formed by an integralflange on .

15

slides or plates 4 and 5 which are -mounted
‘on ‘the upper end of the: easing A-to move:
relatively to each other for adjusting.the:
pupillary distance between the eye pieces. .-
. ‘5 These -plates ‘are preferably -arranged:to:
- ..slide “horizontally toward and from each.-

" other between -parallel horizontal' guides. 6: -

-~ “and 7 on the upper end of the casing A.- As-
=27 _shown, the guides are'undercut orbeveled to-
Lo 10

codperate with the correspondingly beveled
edges of the eye-piece-slides  and one of the

the casing while the other gmide 7-is formed

by a separate bar secured by screws-on: the-
‘casing. ~The inner ends of the slie

des: 4 and

- reduced thickness. The: eye-pieces can-be
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‘secured on' the carrying shdes in any suit-
able way, for instance- each:slide :is: pro--

- vided with afixed upright tubular-part: or

Y
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nipple 8 in which"the: eye-piece: tube: is: se- -

cured. as by’ o set serew 9 in a.hole-in the
outer end of the slide.” The prisms't and 3

_are independently supported from the slides
-4 and 5 so that these prisms will move with

the eye-piecés when the latter are adjusted.

“Ag shown; the prism 1 is secured, as by a
clamping plate 11 and screws 12 on aileg or.
“bracket 13 which is-secured by a screw ring:
14 to the lower end of the eye-piece tube B. -
and -depends: therefrom into the” casimg: A,
and-the prism 3 is simitarly suspended from’ :
the other eye-piece C by & leg or bracket 15..
Fhe prisms 1 and 8 are thus-connected #o. the
_eye-pieces so as to move therewith toward

~‘and from " the - codperating ~intermediate

40
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- pupillary distance by means of a much sim-
. pler construction than heretofore used.
50 For adjusting the eye-pieces toward - and
~from -each other an: adjusting ring 1% sur-. ,
34 for rocking them.

“prism_2 when the eye-pieces are adjusted
“toward ‘and from each other and: each eye-
“plece with its codperating prism is mount-
~ed on the companion’ eye-piece.slide and is
“adapted:to be réemoved therewith as a:umit
from the instrument. - The described manner
of mounting: the eye-pieces and: the-prisms
“cnables the use of the converging: eye-pieces

‘and permits the adjustment of the same for

" “rounds’'the eys piece B, being arranged: to

“revelve on tha ‘securing nipple 8- for:this
__ “eye-piece. . This adjusting ring is shown as:. 7
B 1) houl- “-eye-pleces; by suitable means such-as’springs- 120
“der 18 thereon as by a:collar 19-secured by -
-a-set screw: 20 on ‘the eye-piece tube at. the-
~upper end ' of “the mnipple.". The “adjusting
ring is provided. preferably at the rear side
thereof with: a fulerum pin 21, Figs, 4,7
-and 8, which enters a slot.22 in-a fixed part
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being retained on-the nipple against a shoul-

on the top of the prism casing. - Preferably,
this slot is formed.in a-cover plate 23; which
is secured on the casing A-over the eye-piece

:slides and -extends across the upper end of -

“ened ‘so that it can be readily turned.. By

5 are adapted to overlap or passione beneath-
~the other in the movement of the slides-and
- for this’ purpose: are: preferably made:of m :
: ‘serew 26 in a recess. or.cavity: inthe under
gide of the coverplate:23.and is provided at.
“its:opposite-ends with slots into.one of which.

-slotted ‘at-29 to provide space for the move-
‘mient of the pin 28 on the-other slide. -

‘ing one of: the eye-pieces is convenient’ to:

“reach and: operate, much more so' than
~woirld be an operating button or device be- -
~tween the eye-pieces-and it does not occupy .
- space between the eye-pieces, which should

1,860,871

the casing between the éy:e;p,i'ecé's,, being sta- -

‘tionarily secured in -place by screws 24 .or . -
- other fastenings. The periphery of the ad-

justing ring is preferably knurled or rough- - '

turning the adjusting ring in one direction -
the. fulcrum pin on the same being confined -

in the slot 22, causes the eye-piece B to move -
‘outwardly while by rotating the ring in the -
‘opposite direction the slide- with the eye-
~piece thereon -is™ moved -inwardly. . For -
‘causing a- corresponding opposite movement
~of the slide carrying the other eye-piecé: C~
“so that the two eye-pieces are-moved simul---
“taneously in opposite directions toward and

from each other, a lever 25 is provided con- -

-necting the two eye-pieces. As shown, this-

lever: is fulerumed between-its ends by a - -

extends: &' pin 27 'on the slide 4, while a cor-

“responding pin 28 on the other side 5 extends
“into-the:slot in-the other end of the lever. =
- 'When the slide. 4 is moved by turning the:

90
adjusting ring 17, the pin thereon engaging -
the lever 25 swings the lever and thereby
causes -an opposite movement. of: the: other
slide, - The slide 4, as shown in Fig: 11;:is
95

- 'The described: adjusting ‘mechanism - is
very desirable with the eye-pieces arranged.
as described. The adjusting ring surround-

be left-free for the nose of the user. . This:
space is. quite narrow when the eye-pieces
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are’ adjusted inwardly. as far as necessary - . -

to. suit the eyes of some users. -

the casing A and each adapted to be moved-110

-to a position to intercept the vision through.
~one of the eye-pieces. . These shutters pref-
“erably consist of thin plates fixed on inde-
- pendently movable rock shafts 32, 33, which

are suitably-journaled in-the casing and. are:
provided at their: outer ends: with handles -
The shutters are nor-

“mally held in the positions shown in which

thev do mot’ obstruct. the view through the -

35 surrouhding: the rock shafts, - Either = -

‘shutter can be swung by rocking its-ghaft -
80 ‘as te extend-crogswise below the- lower

end -of - the companion eye-piece.and  inter-

118

80, 31 represent two. shutters arranged in .

cept: the view through the eye-piece; thus 126

enabling the user at any time teo.shut off :

-the vision from.one or the other eye for test-

ing his vision. - -

We claim as our invention:— -

1. Tn & microseope, the combination of a 130
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hollow body two eye-pieces movably mount-
ed on said hollow body for adjustment to-
ward and from each other, an adjusting de-
viee operatively mounted on one of said eye-
pieces for adjusting the same, and connec-
tions between said eye-pieces for causing an
equal but opposite adjustment of the other
eye-plece when said adjusting device is op-
erated.

2. In a microscope, the combination of
two eye-pieces movably mounted for adjust-
ment toward and from each other, and ad-
justing mechanism for causing equal but
opposite adjustments of said eye-pieces in-
cluding an operating ring which is arranged
to rotate about the axis of one of said eye-
pieces for effecting the adjustment.

3. In a microscope, the combination of
two eye-pieces movably mounted for adjust-
ment toward and from each other, an ad-
justing ring arranged to rotate about one of
said eye-pieces for adjusting the same, and
operative connections between said eye-
pieces for causing an equal but opposite ad-

5 justment of the other eye-piece when said

adjusting ring is turned.

4. In 2 microscope, the combination of
two eye pieces, slides carrying said eye-
pieces and arranged to slide toward and
from each other for adjusting the pupillary
distance between said eye-pieces, an adjust-
ing ring arranged to rotate about one of said
eye-pieces for adjusting the slide carrying
the same, and operative connections between
said slides for causing the simultaneous ad-
justment of the other slide when said ad-
justing ring is turned.

5. In a microscope, the combination of
two eye-pieces, slides carrying said- eye-
pieces, a support on which said slides are
mounted to slide toward and from each
other for adjusting the pupillary distance
between said eye-pieces, an adjusting ring
mounted to rotate on one of said slides and
having a fulerum on said support for ad-
justing said slide, and operative connections
between said slides for causing the simul-
taneous adjustment of the other slide when
said adjusting ring is turned.

6. In a microscope, the combination of a
body, an objective, two eye-pieces the optical
axes of which converge toward the objective
and are both movably mounted on the body
te move toward and from each other for ad-
justing the pupillary distance between the
eye-pieces, the angle of convergence of said
eye-pieces remaining constant in all adjust-
ments of the eye-pieces, and means for di-
recting the image from the objective to the
two eye-pieces and maintaining the distance
through which the light rays travel from the
objective to both eye-pieces always equal.

In a microscope, the combination of a

body, an objective, two eye-pieces the optical
axes of which converge toward the ob-
jective and are both movably mounted on
the body to move in opposite directions in a
substantially straight line toward and from
each other for adjusting the pupillary dis-
tance between the eye-pieces, whereby the
angle of convergence of the two eye-pieces re-
mains the same in all adjustments of the
eye-pieces, and means for directing the image
from the objective to the two eye-pieces and
maintaining the distance through which the
Light rays travel from the objective to both
eye-pieces always equal.

' n a microscope, the combination of
an objective, two eye-pieces which converge
toward the objective and are both mounted
to move in opposite directions in a substan-
tially common straight line toward and from
each other for adjusting the pupillary dis-
tance between the eye-pieces, and ray direct-
Ing means comprising two prisms which
move with the eye-pieces and have faces per-
pendicular to the axes of the eye-pieces.

9. In a microscope, the combination with
two eye-pieces and an objective, of a mov-
able shutter for each eye-piece, and means
for moving either of said shutters at will to
a position to intercept the vision from its
related eye-piece to the objective.

10. In a microscope, the combination with
two eye-pieces, an objective and a connect-
Ing casing, of independently movable shut-
ters in sald casing, one for each eye-piece,
and exterior operating devices for moving
either of said shutters at will to a position to
intercept the vision from its related eye-
piece to the objective.

11. In a microscope, the combination with
the eye-pieces, objective and connecting cas-
ing, of shutters in said casing, independently
operable rock shafts to which said shutters
are secured, and handles on said shafts ex-
terior to the casing for rocking said shafts
to turn the shutters to positions in which
they intercept the vision from the eye-pieces
to the objective.

12. In a microscope, the combination with
the eye-pieces and the objective, of inde-
pendently operable shutters, means which
normally hold said shutters in inoperative
positions, and exterior operating devices for
moving the shutters to positions in which
they intercept the vision from the eye-pieces
to the objective.

Witness our hands this 15th day of Sep-
tember, 1916.

HARVEY N. OTT,
CHARLES W. BARTON.

Witnesses:
Epwarp E. Trousr,
Louts M. Porrer.
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