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This invention relates to microscopes and
has for its principal object the provision of
an improveg microscope which can be read-
ily manipulated, adjusted and used with a
ease and convenience.
Another object is to provide a microscope
having a stand which will permit illumination
from the rear side of the instrument so that

when in iuse the stand of the instrument will-

10 be on the side remote from the user thereby
" affording free access to objects on the stage

and allowing easy manipulation and adjust-
ment of the instrument. Still another ob-
ject is to provide a microscope with improved

18 means whereby it may be readily altered and

adapted for either binocular or monocular
observation. Another object is to provide a
microscope in which the weight of the ad-
justable lens holding means is counterbal-

20 anced by a yieldable member; and a further

25

30

object is to provide an improved microscope
stand whereby the instrument may be read-
ily positioned with the optical axis of the
objective in a horizontal plane.

These and other objects and advantages re-

side in certain novel features of construction,

arrangement and combination of parts as
will hereinafter be more fully explained and
pointed out in the appended claims.

Referring to the drawings:

Fig. 1 is.a front view in elevation of my
improved microscope.

Fig. 2 is a rear view of same.

Fig. 8 is a side view as seen from the left

35 of Fig. 1.

Fig. 4 is a fragmentary sectional view
showing the mechanism for fine and coarse
adjustments.

Fig. 5 is a sectional view showing the fine

40 adjustment structure.

Fig. 6 is a top plan view of the binocular
body.
Fig. 7 is a vertical sectional view of the
binocular body taken on line 7—7 of Fig. 6.
> Fig. 8 is a sectional view taken on line 8—8
of Fig. 6 showing the elements in position
for binocular observation.
Fig. 9 is a fragmentary view of the same
but showing the elements in position for

- €2 monocular observation.

Fig. 10 is a fragmentary sectional view
showing details of the prism moving mech-
anism.

Fig. 11is a diagrammatic view showing the
path of light rays from the objective into
the incline ege piece body. :

A preferred embodiment of the invention
is shown in the drawings wherein 15 indi-
cates generally a U-shaped base having a
rearwardly projecting heel portion 18. Ris-
ing vertically upwar& from the base and in-
tegral therewith are the two spaced pillars
17 and 17’ which have integral forward pro-

jections 18 and 18" for supporting the stage:

indicated generally at 19. From the level
of the stage support the two spaced pillars
17 and 17" project rearwardly and thence
upwardly and forwardly to a common point
where they are united to form a suppcrting
bracket 20. The stand of the instrument
comprising base, pillars and stage support
is preferably formed of a single integral cast-
ing. Supporting studs 21, with their sur-
faces all in the same plane, are secured to
the heel portion 16 and to the two pillars 17
and 17" as clearly shown in Fig. 2. Since
the stand is formed of a single, rigid cast-
ing, the instrument may, if desired, be rested
on the supporting studs 21 with the optical
axis of the objective in a horizontal plane.
This structure eliminates the overhang of
optical parts when the instrument is used
with a monocular body tube for photomi-
crography. '
Rotatably mounted on the bracket 20, and
arranged to be turned by knobs 22, is the
pinion 23 which cooperates with the rack 24
which is attached to the block 25. Mounted
within a recess 26 in block 25 is a fine adjust-
ment mechanism of the type described in the
United States Patent No. 1,123,583 issued to
me on January 5, 1915. This mechanism
comprises a rotatable shaft 27 adapted to be
turned by knobs 27" and having a threaded
portion 28 cooperating with the pivotally
mounted gear segment 29. A pin 30, carried
by the movable member 31, is held in contact
with segment 29 by means of the spring 32
which encircles pin 33. The member 31 car-
ries the bracket 34 into which is threaded,
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as at 35, the nose
jective lenses 37 o
this description
fine adjustment of the objective lenses 37 can
be secured by turning knobs 97. As clearly
shown in Fig. 8, the nose piece 36 is so posl-
tioned that the objectives 37 which are not
in use are positioned rearwardly of the ob-
jective which is in use thereby permitting
free access to the object on the stage.

The binocular body, to be hereinafter more
fully described and indicated generally at 38,
has a laterally projecting supporting arm 3
whereby the body is detachably secured to
block 95 by means of screw 40. - Aligning
projections 41, attached to arm 39, cooperate
with openings on the block 25 to insure
proper positioning of the body.
projects downwardly from the body 38 and
into an oversize opening 43 in bracket 34
whereby light rays may pass from the ob-
jective lens up into the body 38. The bin-
ocular body 38 is therefore supported solely
by the arm 39 attached to block 25 so that
the body is not in contact with the bracket
34~ which supports the objective lenses
Hence it will be apparent that by turning the
fine adjustment knob 97’ only the bracket 34
together with nose piece 36 and lenses 37
are moved and that by turning coarse adjust-
ment knob 22 the entire block 25, body 38
and lenses 37 are moved. This structure re-
lieves the delicate fine adjustment
from carrying the relatively heavy binocular
body and so lessens the chance of the micro-
scope getting out of focus due to the undue
strain on the fine adjustment mechanism.

Mounted for free slidable movement within
the opening 44 In block 25 is a tube 45 hav-
ing a closed lower end which rests on a pin
46 which is secured to bracket 20. Mounted
within tube 45 is a coil spring 47 which is
placed under tension by confining it by
means of a plate 48 which is secured to the
top of block 25. Since the lower end of the
spring rests on pin 46 carried by bracket 20,
the spring constantly exerts a pressure which
tends to raise the block 25 upwardly with re-
spect to the bracket 20. Hence the spring 47
tends to counterbalance the weight of block
95 with body and lenses attached so that the
force applied to adjusting knobs 92 is sub-
stantially the same whether raising or lower-
ing the block 25.

The binocular body 38 comprises an en-
closed casing on the top of which are mount-
ed the two parallel eye piece tubes 49 and 49’
carrying lens elements 50, 51 and 50, 517,
respectively. The tubes 49 and 49’ are
mounted, respectively, on slidable members
52 and 52’ which are pivotally connected by
Jinks 53 and 53’ to the pivotally mounted link
54 whereby the two eye piece tubes are simul-
taneously moved towards or from each other

giece 36 which carries ob-
different powers. From

it will be apparent that a .

9 the other half.

A tube 42°

37. 57 and thence into eye

mechanism -

1,862,081

by equal amounts when adjustments are made
for varging pupillary distances.

A reflecting prism 55 is fixedly secured to
the under side of slide 52 by means of mount-
ing 56 and & reflectin Erism 57 is secured
to the under side of slide 52’ by means of
mounting 58. Secured in a slidable mount-
ing 59 is the light-dividing means 59’ com-
prising two prisms 80 and 60" with an inter-
vening half-platinized or silvered surface 61
adapted to transmit substantially one-half
of the light rays which reach it and to reflect
A reflecting prism 62 held in
mounting 63 is fixedly positioned above the
light-dividing means and in alignment with
the centrally disposed opening 64 through
which light rays are received from the objec-
tive. Hence, with the prisms in position as

shown in Fig. 7, a half of the light rays pass-,

ing through opening 64 will be reflected lat-
erally by surface 61 to the prism 55 which
in turn will direct the rays up into the eye
piece tube 49 whereas the other half of tﬁe
rays will pass through the semi-silvered layer
61 and will be reflected by prism 62 to prism

d piece tube 49’ thereby
providing means for binocular observation.

The - mounting 59, carrying the light-di-
viding means 59, is slidably secured to 2
track 65. Rotatably mounted on a plate 66
attached to the front wall of body 38 is a
stub shaft 67 which is provided with the op-
erating knob 68. Attached to the inner end
of shaft 67 is the cam member 69 having a
pin 70 connected with one end of a link 71,
the other end of the link 71 being pivotally
connected to mounting 59 by means of screw
#9. Mounted on the inner face of plate 66
is a spring pressed finger 73 which is adapted
to cooperate with the detents 74 and 74" on
cam member 69 to selectively hold the mount-
ing 59 in its adjusted position.

Trom the foregoing it will be apparent that
by turning the knob 68 the light-dividing
means 59’ may be selectively brought intc
or out of alignment with the o ening 64 <
adapt the instrument for either inocular o1
monocular observation. The elements are
chown in position for binocular use in Figs
7 and 8 with the light rays indicated by th
dash lines in Fig. 7, while Fig. 9 show
the light-dividing means 59’ moved out o
alignment so that all light rays passing fror
the objective through the opening 64 are suc
cesively reflected by prisms 62 and 57 into th
eye piece tube 49" "to provide monocular of
servation. As shown In Fig. 3, the plane ¢
the optional axes of the eye piece tubes is 11
clined to the optional axis of the objecti’
37 when the binocular body, is used on the i:
strument. A reflecting prism 75 is accor
ingly positioned in opening 64 so that lig
rays passing through the objective 37 will
directed into the plane of the optional ax
of the eye piece tubes 49 and 49’. The pa
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of the light rays which p@és from objective
87 through prism 75 and into the inclined
eye pieces is indicated by the dash lines in

ig. 11.

6n the base 15 there is mounted, for ro-
tation about a vertical axis, the lug 76 in
which is rotatably mounted a rod 77 carrying
a mounting 78 for the mirror 79. A lock nut
80 serves to retain the mirror in adjusted po-
sition. :

The stage supports 18 and 18’ carry a ro-

" tatable stage 19 of & well known type which
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may be provided with a detachable mechani-
cal stage indicated generally at.81. The in-
strument is also provided with the usual sub-
stage equipment indicated at 82 having
means 83 for raising and lowering the same.
These elements form no part of the present
invention and so a detailed description of
same is omitted.

In using my improved microscope, the
stand of the instrument will be located on the
side remote from the user, as will readily be
apparent from Fig. 3. The reflecting surface
of the mirror 79 will be turned rearwardly
and the opening formed by the spaced pillars
17 and 1? * will permit light rays to strike
the mirror and be reflected into the objective
lens 37. This arrangement, which is an im-
portant feature of my invention, allows the
user to have free and unobstructed access
for the purpose of manipulating and adjust-
ing the object on the stage. Such a conven-
ient manipulation is not possible with instru-
ments of the prior art since the stand of such
an instrument in use is adjacent to the user
and so prevents unobstructed access to the
object on the stage. The nose piece of my im-
proved microscope is so constructed that the
objectives which are not in use are out of the
way and so do not prevent ready access to the
stage.

The microscope may be quickly and con-
veniently adapted for either binocular or
monocular observation by merely turning the
knob 68. The binocular body 38 may be de-

tachably removed from the instrument by un--

screwing the retaining screw 40 and a mo-
nocular body tube (not shown) may be se-
cured to the instrument in place of the bin-
ocular body. Because of the rigid struc-
ture of the stand, the instrument may be
rested on the supporting studs 21 so that the
optical axis of the objective 1s horizontal.
This feature adapts the instrument, when
used with a monocular body tube, for use in
taking photomicrographs of specimens. The
various features of construction and use and
the convenience and ease of manipulation
render the instrument especially adaptable
to the needs of the research worker.

From the foregoing it will be apparent that
T am able to attain the objects of my inven-
tion and provide an improved type of mi-

croscope having the features and advantages .

3

hereinbefore described. Various modifica-
tions and adaptations can obviously be made
without departing from the spirit of my in-
vention as pointed out in the appended
claims. ~

I claim:

1. A microscope comprising a base, two
spaced pillars extending vertically from said
base thence rearwardly, u ward{y and for-
wardly to a point where tEey are joined to-
gether to form a cupporting bracket, a lens
system mounted on said bracket and reflect-
ing means positioned on said base to direct
into said lens system light rays which pass
between said spaced pillars.

2. A miscroscope comprising a base, spaced
pillars extending upwardly from said base to
form a supporting bracket, a lens system car-
ried by said bracket and reflecting means
mounted on said base, said reflecting means
facing the plane of said pillars there being
free space between said means:and said
plane whereby light rays passing between
said pillars will be reflected into said lens
system. - -

3. A miscroscope comprising a base, sup-
porting means monnted on said base, said
supporting means having an opening, a lens
system carried by said supporting means. re-

ecting means mounted on said base, said re-
flecting means facing said opening whereby
light rays passing through said opening are
reflected into said lens system by said re-
flecting means. - _

4. A microscope comprising a base, spaced
vertical pillars on said base, a lens system
carried by said pillars, inclined reflecting
means mounted directly on said base for di-
recting light rays into said lens system, said
reflecting means facing the plane of said
pillars whereby light rays which pass be-
tween said pillars will be reflected into said
lens system.

5. A microscope comprising a base, a plu-
rality of spaced pillars extending vertically
upward from said base to form a stage sup-
port, said pillars extending rearwardly from
said support and thence upwardly and for-
wardly to a point where they are joined to-
gether to form a supporting bracket, a lens
system carried by said bracket, rearwardly
facing reflecting means positioned on said
base whereby light rays passing between said
pillars will be reflected into said lens system.

6. A microscope comprising a base having
a heel portion, spaced pillars extending up-
wardly from said base, thence rearwardly to
form rearward extensions and thence up-
wardly to a point where they are joined to-
gether to form a supporting bracket, a lens
system carried by said bracket, supporting
surfaces on said heel portion and on said ex-
tensions whereby the microscope may be sup-
ported with the optical axis of said Jens sys-
tem in a substantially horizontal position.
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© 7. A microscope comprising a base, spaced
pillars extending vertically upward from
said basé thence rearwardly and upwardly to
a point where they are joined together to
form a supporting bracket, a lens system car-
ried by said bracket, said lens system compris-
ing an objective lens, a pair of spaced eye
pieces and reflecting means positioned be-
tween said lens and eye pieces, a. rearwardly
facing mirror mounted on said base for di-
recting light rays into said objective lens,
said eye pieces being forwardly inclined
away from the vertical plane passing through
said pillars.

8. In a microscope, the combination of a
support, lens holding means mounted for ver-
tical movement on said support, means for
moving said lens holding means, and yield-
able means coacting to urge said lens holding
means upward, said yieldable means being
mounted on said support.

9. In a microscope, the combination of a
support, lens holding means mounted for ver-
tical movement on said support, said lens
holding means comprising an objective lens
carrier and means for moving said carrier,
mechanism - for moving ‘said lens holding
means and yieldable means acting to urge
said lens holding means upward, said yield-
able means being mounted on said support.

10. In a microscope, the combinafion of a
support, lens holding means movably mount-
ed on said support, a rack carried by said
means, & pinion rotatably mounted on said
support for engagement with said rack
whereby said lens holding means can be ver-
tically adjusted, a yieldable member carried
by said support, said yieldable member being
in coacting relation with said holding means
to urge said means upward.

11. In a microscope, an optical system

comprising two spaced eye pieces, an objec-

tive lens positioned in a plane between said
eye pieces, reflecting means associated with
each eye piece, a reflecting prism fixedly
positioned above said objective, a light-di-
viding means between said objective and said
prism, said light-dividing means comprising
a surface for transmitting and reflecting
light rays, said light-dividing means being
selectively movable into and out of coop-
erative relation with said objective whereby
light rays coming from said objective may be
either divided and directed into both eye
pieces or directed into only one eye piece.
12. A microscope comprising a base, a sup-
port secured to said base, an eye piece body
carried by said support, said body having an
optical system, a movable nose piece mounted
on said support to move about an axis in-
clined to the vertical, a plurality of objective
lenses carried by said nose piece adapted to
be selectively positioned for cooperative use
with said optical system, the optical axis of
the objective in use lying in a substantially

1,862,081

vertical plane, the objectives which are not
in use being positioned between said support
and the objective in use, 2 mirror on said
base, said mirror being rearwardly faced to
reflect into the objective in use 'fight rays
emanating from points rearward of a ver-
tical plane passing through the axis of the
objective in use.

- 13. In & microscope, the combination of a
support, an eye piece body carried by said
support, said gody having an optical system,
a movable nose plece carried by said support
and mounted to turn about an axis inclined
to the vertical, said nose piece carrying a plu-
rality of objectives which are adapted to be
selectively positoned for cooperation with
said optical system, the objectives which are
not in use geing positioned between the
planes of said support and the objective in
use. :

14. In a microscope, the combination of a
substantially vertical stand, an eye piece on
said stand, the optical axis of said eye piece
being inclined away from a vertical plane
passing through said stand, a bracket mount-
ed on said stand, said bracket having an
opening whose axis lies in a vertical plane,
optical means for directing light rays from
said opening into said eye piece, a movable
nose piece mounted on said bracket, a plural-
itﬁ of objectives carried by said nose piece
whereby each of said objectives may be se-

lectively positioned in alignment with said

opening, the objectives which are not in
alignment with said opening being posi-
tioned between said stand and a vertical
plane passing through the axis of said open-
ing.

%5. A microscope stand formed of a sin-
gle, integral casting, said stand comprising
a U-shaped base having a rearwardly ex-
tending heel portion, spaced vertical pillars
extending upwardly from said base to form
a stage support, said pillars extending rear-
wardly from said support, thence upwardly
and forwardly to a point where they are
joined together to form a lens supporting
bracket.

16. In a microscope, the combination of a

binocular body having two eye pieces mount- !

ed thereon, said body having a centrally
disposed opening through which light rays
may pass from an objective, reflecting de-
vices associated with each of said eye pieces,
light-dividing means slidably mounted in
said body, means for selectively moving said
light-dividing means into operative position
above said opening, said last named means
conl;prising a rotatable member and a pivoted
link. .

17. A microscope comprising a stand, an
eye piece body carried by said stand, an op-
tical system in said body, a movable nose
piece carried by said stand, a plurality of
objectives mounted on said nose piece and
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adapted to be selectively positioned for co-
operative use with said optical system, the
optical axis of the objective in use being
ositioned in a vertical plane, said nose piece
ing mounted to turn about an axis which
is located between said stand and said ver-
tical plane. :
18.” A microscope having in combination a
stand carrying a member having an opening,
the axis of said opening lying in a substan-
tially vertical plane, a nose piece rotatably
mounted on said stand, said nose piece carry-
ing a plurality of objectives adapted to
selectively aligned with said opening, the
axis about which said nose piece rotates be-
ing inclined to the vertical and located be-
tween said planeand said stand whereby the

objectives which are not in alignment with

said opening are positioned between said
openini% and said stand.

19. A microscope comprising a stand hav-
ing a vertically disposed bracket portion, a
stage carried by said stand in front of said
bracket portion, an eye piece body carried
by said bracket portion, said body being po-
sitioned above said stage, a pair of eye pieces

_ mounted on said body, said eye pieces having
their optical axes inclined toward the front
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and away from the vertical plane of said
bracket portion. ' ﬁ

20. A microscope having in combination a
stand, a block slidably mounted on said stand,
an L-shaped bracket slidably mounted on
said blocE, said bracket having a counter-
sunk opening, an objective carried by said
bracket in alignment with said opening, an

K-

port, said objectives beinf movably mounted
whereby they may be selectively positioned
for cooperative use with said ocular, the ob-
jective in use having its optical axis in a
vertical plane, each objective not in use be-
ing positioned between said support and said

“plane and reflecting means carried by said

support, said reflecting means being faced
toward said opening whereby ligﬁt Tays
which pass through said opening are reflect-
ed into the objective in use.

. 24. A microscope comprising a stand hav-
ing an opening, an eye piece body carried by

whose axis lies in a vertical plane, a nose
piece mounted below said body, said nose

iece being rotatable about an axis which is
inclined to the vertical and located between
said vertical plane and said stand, a plural-
ity of objectives mounted on said nose piece
and adapted to be selectively aligned with
said aperture, an ocular carried by said body.
the optical axis of said ocular being incline(i
forwardly and away from said stand, opti-
cal means in said body for directing light
rays from said objectives into said ocular
and a reflector for directing light rays into
said objectives, said reflector being faced
rearwardly toward said opening.

' - WILLIAM L. PA’I%TERSON.

eye piece body having a projecting arm,said

arm being secured to said block, said body
having a depending tube which projects into
said countersunk opening. C

21. A microscope comprising a base, sup-
porting means extending upwardly from
said base, an optical system carried by said
supporting means, said base and said sup-
porting means having supporting surfaces

which lie in a substantially vertical planeé

whereby the microscope may be supported on
said surfaces with the optical axis of said
system in a substantially horizontal posi-
tion. _ '

29. A microscope comprising a base, sup-
porting means mounted on said base, said

means having an opening, an-optical system

carried by said supporting means, said sys-
tem comprising an ocular and-an objective,

the optical axis of said ocular being in-

clined forwardly, and reflecting means sup-
ported by said base, said reflecting means be-

ing faced rearwardly toward said OEem'qg'
sal

whereby light rays passing throug
opening are reflected into said optical system.

.93, A microscope comprising a support -

having an opening, an eye piece body carried

’ b:i7 said support, an ocular in said body, a
plu

rality of objectives carried by said sup-
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