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To all whomit may concern:

Be it known that I, Wirriam A. Beck, a
citizen of the United States, residing at
Dayton, in the county of Montgomery and
State of Ohio, have invented certain new
and usefal Improvements in Illuminating
Devices for Microscopes, of which the fol-
lowing is a specification, reference being had
therein to the accompanying drawing.

This invention relates to an illuminating
device for microscopes and the like.

In the use of microscopes, and more par-
ticularly in the use of a high power instru-
ment, it is necessary to provide some means
for illuminating the object which is being
examined. When the object is transparent
this may be accomplished by providing a
transparent support for the object and re-
flecting the light through the object from
beneath, but when the object is opaque this
cannot be done, and much difficulty is ex-
perienced in securing a proper illumination.
Various devices have been employed in an
effort to secure a proper illumination but
none, g0 far as I am informed, has been

‘wholly satisfactory. - In some cases there is

an interference of light rays and the illumi-
nation does not have the proper depth. The
mechanical construction of many of these
devices is such as to interfere with the vision
or with the manipulation of the instrument,
Again, some such devices tend to
heat the object to an extent that is objec-

“tionable. These and other objectionable fea-
tures of - the illyminating devices have

oreatly increased the difficulties of, and have
tended to restrict the field of, microscopical

‘research work. This is especially true of

micro-photography, as the requirements as
to-illumination in this branch of work are
more’ exacting than in any other.

One ohject of the present invention is to
provide a device which will illuminate the
object which is” under examination uni-
formly and with the desired degree of in-
tensity. o ‘ :
" Another object of the invention is to pro-
vide a device of this kind which will offer
no obstruetion, either mechanical or optical,
to the vision, and -which will not interfere

with the manipulation of the instrument. It
1is also anobject of the invention to provide
-a-device of this kind in which the shadows

may be controlled at will.
- A further object of the invention is to pro-

will hereinafter appear.

Specification of Letters Patent. - Patented Aug. 29, 1922,
Application filed November 15, 1919. Serial No. 338,320. o »

construction and which can be easily ap-

plied to the instrument. o .
Other objects of the invention will appear

as the device is described in detail. - ‘
In the accompanying drawings Fig. 1 is a

microscope ‘showing my invention applied
thereto; Fig. 2 is a plan view of my illumi-
nating device; I'ig. 3 is a transverse sec-
tional view taken centrally through such a
device; Fig. 4 is a transverse sectional view
taken centrally through a slightly modified
form of my invention; Fig. 5 is a’'sectional
view of a portion of a slightly modified . form

of the invention; and Fig. 6 is a sectional -
view of another modified form of the inven- .

tion. :
- In these drawings I have illustrated one
embodiment of my invention, with certain

modifications thereof, and have shown' the.
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front elevation, partly broken away, of a
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same as comprising a structure mounted ad-

jacent to and extending above the edge of a
stage, or table, upon which the object to be
examined is supported. This structure is of
such a character that it will receive light
from below, and that portion of the struc-
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ture arranged above the level of the stage ™

is provided with a reflecting surface which
will direct the rays of light toward the

stage. - Preferably, the structure 'is of glass

85

and is circular in form so that the light will

be - directed ‘onto the stage from. all sides”

thereof. It will be understood, however,
that this particular embodiment of the-in-
vention has been shown for the purpose of
illustration only, and that the structure may

“take various forms and may be made in:sec-

tions, either segmental or otherwise, one or

more of which may be used as may be de-

sired. : S

“In all forms of the Invention here shown
the iluminating device comprises a body por-
tion, or medium, 1, which is preferably of
glass and is circular in form. This body
portion, or medium, is provided with a cen-
tral depression, or well, the bottom of which,
as shown at 2, constitutes a stage, or sup-
port, for the object to be examined. As
shown in Figures 2 and 3, that part of the
structure comprising the stage is formed in-
tegral with the circular body portion, or
medium, as shown at 3, but this is not essen-
tial to the proper operation of the device, as

the medium which extends above the level
of the stage 2 has its outer surface beveled,

That portion of
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of the 'medium is 3 c.-m.
‘may ‘be varied -more or: less without mate-
rially wffectmo the operation of the device,
‘but very sqthfac’row results.thave -heen i se-
‘cured: \\Jth At flevice. Lonstl umerl mth the ch-

o

or inclined, as shown at 4, so that rays of

light enterlnrr the medinm J:rom beneath will
be reflected toward the opposite, or inner,

surface of the same, and this inner surface

is also preferably inclined, as shown at 5,
so that 1t will refract the rays of light to-
ward the stage. Consequenily, the medium
will cause a plurality of subsmntlallly paral-
lel rays of light to be directed onto the stage
in approximately horizontal Jines, and where
the device is circular, as here shown, these
rays will be directed onto the stage, and,
therefore, onto the object, from all sides,
Tn order to obtain: total reﬂectlon the outer
surface should be at an angle of forty-five
‘degrees to that surface of the medium
thlough which the light enters, which in the
present instance is the lower surface. -The
inner surface may be at various angles ac-
cording to the refraction desned The
outer surtace 4 of the medium-may be treat-
ed in any suitable manner to secure the de-
sired degree of reflection. . Very satisfactory
results may be had by pohshmn this surface,
but I prefer to coat the same with some
opaque substance, such ag silver, in. or der
that a maximum efficiency may be had,

The stage 2 is opaque,.and in. that form of

the device shown in Figures 2. and 8 the
central portion 3 of the: structure is provided
-on its upper surface with a coating of opaque
‘material, such as-a composition “of lith arge
and frlycerln The central portion 3 of the
structure 1 has its surface ground to prevent
the passage of light rays. The outer ver-
tical surface of the medium is surrounded by
a supporting structure, .6, which..prevents
the entrance of light throucrh this %urface
‘Consequently, light can enter ‘the meditum
only from below. The medium - may .be
made from glass of any suitable kind, either
ordinary . ghss or optical ‘glass, but the de-
‘tailed construction of the device, and more

particularly the :angular relation of the in-
clined surfaces 4 and’3 will var v.more or less
-according to the character of the glass em-
ployed and the diameter of the w ell, ‘because,
in order to have the maximum of illumina-
tion, the-angle should be compvfed Svith re-

.gard to the index of refraction of the glass,

In -the particular structure here. shown T

‘have used optical crown ‘glass with an index

of refraction of 1.52 and: the outer surfice 4
1s formed -at 135° from the horizontal, ‘and

‘the inner surface 5'is formed at 99° and 20/

from the horizontal. The diameter of the

well at -its base, that is,the diamieter of the

and the external diameter
These dimensions

stage, is 1.8 c.om.,

mensiphs “given, -
Preferably the uppel edges of the in-

1,427,714

clined surfaces do not. meet but the medium

terminates in-a flat upper surface 28, This

feature of construction does not affect the
illumination but greatly reduces the liability
of the glass cr ackmo eithet in th course of
fnanufactme or in use

It is not necessary that the 5m(m should
be fixed with relation to the medmm, al-
though there is one posmon of the stage with
1eht10n to a miediuin of given dimetisions
which will give the most satisfactory re-
cultn In ﬁ igod Il ave showii an lhiminat-
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ing device in which the stage is vertically .

admstable to enable bodies’ of considerable
thickness to be supportefl thereon for exami-
nation with the pavts which ate to be exam-
ined in proper relation to. the dncrulax sur-
faces of the medlmm 80 thet .a "atl tactory
illumination may be had. This may be ac-
complished in varigus ways, but, s here
shown, the medium is in the form of a I‘mg,
and has mounted therein a shell, or buahmg,
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7, having a bottom wall 8, in '\\'hl("h is ad-

justably “motnted » stem 9 carrying at its

upper -end a table, or stage, 10. In the
present construction 1 have prov1ded means
for vertically adjusting this stage and for

tical ftd,ustm ot To- Jrcomphsh this, the
stema 9 ig rotatably mounted in a plu«r or
bushing, 11, which is screw threaded into an
opening in the bottom 8 of the shell 7. The

‘bucblnv 11 has a knurled head 12, by means
of which it may be rotated, and. the stem is

provided with a like head 13. Tt will be
apparent that with this construction the
stage may be. vertically adjusted by rotat-

90

ZYotating the same without aﬁ"ectmo the ver- .
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1n0 ‘tha serew thr eq, ded’ bushlnﬁ 11, and:that

after this adjustment. has been effected the

‘stage muy ‘be rotated without changing the

vertical L\d]ustment to bring dlffelent paltq
of . the object under ewmmﬂtxon into line
with the objective:of the microscope..

The jlluminating device may be ‘mounted
on a microscope in any suitable manner, but
I prefer to so mount, it that it may be moved
into a position flush with the top of the main

stage, or supporting table, of the microscope. .

To this end, - the. present device “has been
made. 1nterchanveable with the Abbe  con-
denser, . which  is- standard equipment on
many hwh power microscopes. . The con-
denser is c'uued by a.supporting structure
14, which is slidably mounted upon the base
15 of the niicroscope 16, and is adjustable
thereon by means of a wheel 17. When the
supporting structure, or band, 14, is in 1ts

lower position, the 1llum1nat1ncr "device is .

mounted. therein and is then moved upward
into an opening 18 in'the main stage 19 of
the microscope. - It will be apparent that
when the device is in: this position that it
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offers no obstruction of any kind whatever, .

-gither mechanical or optical, to the vision or

to the manipulation of the instrument.
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nating device. _
nation may be varied, either bV variation in

“eliminated
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The light may be directed to the lower
surface oi‘ the medium in any suitable man-
ner, but in the present instance I have uti-
hzed the usual reflector, or m1 rror, 20, which
is mounted on the buse of the instrument
and is adjustable with relation to the illumi-
The intensity of the illumi-

the intensity of the hf”ht at 1fs source, Or

by variation of the posmon of the reflecting
mirror. The maxzimum intensity is obtained
when the rays arve stiictly parallel and the

light is well centered and the pencil of rays
of sufficient diameter
medium. By varying the position of the
mirror so as to make the light eccentric,
practically any effect of illumination can
lie obtained to suit the needs of the observer,
and shadows which are cast: by the object

itself may be controlled to suit the needs of

the particular work in hand, or may be
altogether. Tf the cbserver de-
sives to work in a particular color or light
it is only necessary to interpose the ‘U_SH‘II
color screen, or dnomm ‘between the mirror
'md the ﬂlummaunw device.

L n1er'ce1ta1n conditions it is desn’able to
work in a greater diffusion of hoht than
can he had Wlth the medium shown in Fig.
3. A diffused light of a very Qatlsfactory

‘character can be secured by slight changes

in the shape of the medium. Tn Fig. 5 Tof
the drawing T have shown the inner surface

‘21 of the upper portlon of the medium sub-

stantially vertical, and if this surface is
left unpolished, the light swhich is reflected
to it, will not be refmcted onto the stage
but will be diffused over the stzme thus
floeding the object with light.

Under other con(hhom of work a Jight of
greater intensity is desirable, and this may
be ‘had by forming the lower portion of the
inner surface of the medium at an ancrle to
the upner portion thereof, ag shown in
6. This lower portion of the inner surface
may take various angles with relation to the
upper portion of that surface, hut as here
shown T have undercut the inner surface of
the medium near the stage, that ds, T have
bevelled the same in a reverse direction as
shown-at 22. The upper and lower portions
of this inner'surface are arranged at such

T
e,

an-angle one to the other, that the light

from the npper pertion of the surface will
be refracted across the stage to the lower
portion of the surface, from which 1t will

be reflected on to the Ob]er Wlth increased.

intensity.

This method of illnmination has greatly

extended the field of research because of the
superior character of the illumination, and
it permits a satisfactory examination of
objects, with high power lenses, which here-
tofore has been either exceedingly difficult,
or altogether impossible. Tt is *oartmularly

to cover the entire

chanical or optical.

“at very acute

valuable in micro- photoovaphy because both
2 uniform and intense 1llumination may be
had, which enables photooraphs of a most
satisfactor v kind to be made. The object
Hluminated for its fuil depth and all parts

of it may be satisfactorily examined or.

shotographed, within the scope-of the lens.
it provides a uniform field of light with no
haze in the vision, and overcomes the glare

produced by numerous points of hght on the

33&0‘5 There is no light interference, and
e illumination is practically perfect. ~All
he light rays stream in lauemlly along ap-

pr ommatoly horizontal lines, and there i no

obstruction in the line of vision, either me-
The diffusion. of light
in the well a} so permits the observer to ad-
just ‘the microscope and position of the

‘object so as to work in diffused light only,

which' is particularly v'uuab]e When one
desiy res to q‘lcmF ice contrast for detaxl The
term “approximately horizental” is used
herein as a convement description of the
1 oqmons of the rays of light, which extend
nwleq to ‘rhe homzontal The

evice may be made to direct the rays in a
‘lue horizontal position, but, as here shown,
they are at an angle of about 9° from the
houzonml and, hence are chwractem?ed as

‘approximately horwontal

The device comprises no apparatus or ac-
cessories in proximity to the microscope to
limit or interfere with its ‘manipulation.

‘There is no heat to affect the operatlon or

the object. Fulther, the ﬂewce is ‘exceed-
ingly simple, comprising a' minimum num-

‘ber of parts, consisting as it does, of a single

integral unit which combines within itself
both the stage. and the illuminator. Fur-
i’herq the construction of the device with its
central well provides a most convenient re-
ceptacle for liguids  under examination.
Turther, T p"efer that the top of the device
should be flattened, that is, that the inclined
surfaces 4 and 5 should not meet. By so
constructing the device the manufacture of
the same is facilitated and -the liability of
the glass t6 check or crack is very much re-

“duced.

While T have illustrated certain embodi-

‘ments of my invention, T wish it to be under-

stood that I do not desire to be limited fo
the details thereof, as various modifications
may occur to a person skilled in the art.
Having now fully described my inven-
tion, what T claim as new and ﬂesm‘ to se-

-ourp bv Letters Patent, is:

. An 1llum1mtm<r (7evwo of the ch Lra(ter
descrlbed comprising a light transmuuno
medium ’ro be arr qnmd alonqsme of the. ob-
ject under examination, and having a por-
tion adapted .to projest above the Dlaue of

said object, said .portion having its outer

surface inclined to reflect the ]1ghw, toward

‘the inner surface thereof; and having said

a
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5 mer-surface and directed by said

inner surface inclined to refract the light to-
ward said object. ‘

2. An illuminating device of the character
described, comprising a light transmitting
medium arranged alongside of the obiect un-
der examination, and having a portion to
project above said object, said portion hav-
ing its outer surface inclined to reflect the

light toward the inner surface, and having

sald inner'suriace arranged to direct the rays
of light toward said object, said portion of
said medium alse having a transverse sur-
face at the upper end thereot,

3. An illuminating device of the character
described, comprising a light transiaitting
medium to be arranged alongside of the ob-
jeet under examination, and having a por-
tion ‘to project above said ohject, said me-

dium beiiig adapted to receive light throtgh

the bottom thereof and having the outér sur-
face of the upper portiion thereof beveled to
reflect the light toward the inner surface of
said portion, and having said inner surface
theveled 46 ‘vefract the light onto said object.

‘4. An-illuiminating device of the character
-described, comprising a stage, a light trans-
mitting medium at one-edge of said stage
‘having a portion projecting above the plane

-thereot, the upper portion of said medium

having its outer surface inclinéd and having
its inner surface arranged a$ such ay angle to

-said outer surface that a ray of light en-

tering sdid medium from below +will be re-
flected by said cuter surface toward said in-
inner sur-
face onto said stage. R

‘5. An illuminating device of the character
‘described, comprising a ‘stage, a light trans-
mitting medium at one edge of said stage
having a portion projecting above the plane
thereof; the upper portion of said medium
having its outer surface inclined and having
itsinner surface arranged at such an angle to
said otiter surface that a ray of light enter-
ing ‘said ‘medium from below will be re-
flected by said outer surface toward said in-

‘ner surfade and directed by said inner sur-

face -onto said stage, and means for verti-
cally adjusting said stage relatively to-said
medium. '

6. ‘An illuminating device of the character

‘described, comprising an annular light trans-

mitting medium, to surround the object un-
der examination, and projecting above the

-plane thereof, the outer surface of the upper

portion of said medium being inclined to re-
flect the light toward the inner surface there-

of and said inner surface being inclined to

refract the light toward said cbject.

7. An illuminating device of the character
described, comprising an annular light trans-
mitting medium adapted to receive light
from below, a stage arranged within said me-
dium, said medium having a porticn project-
ing above ‘said stage, the outer surface of

the light onto said stage. .

1,427,714

said upper portion of said medium being

beveled to reflect the light toward the inner
: ; J e ) .

surface of said portion of said medium, and

said inner surface being sc arranged sith

relation to said outer surface that it will -

direct the light ontc said stage.

8. An illuminating device comprising a
light transmitting medium having a central
recess therein, the hottom of which comprises

a stage, that portion of said medium which 7

projects above said stage having its outer

surface beveled to reflect the light toward

the inner surface thereof and having said
inner surface so arranged with relation:to

-said outer'surface that it will direct the light

onto said stage. '
9. An-illuminating device of the character
described, comprising a one piece structure

‘of light transmitting material having a cen-
‘tral recess, the hottom of said recess being
coated with an opaque substance and that
portion of said structure constituting the side

walls of said recess’being adapted to receive

light from below and having its outer sur-

face beveled to reflect the light inwardly and
having its inner surface so arranged with re-
lation to its outer surface that it will direct

10. An illuminating device of the char-

acter described, comprising an annular light

transmitting device having a central recess

“in the upper portion thereof, the bottom wall
of said recess being formed integral with
said medium and having its upper surface
coated with an opaque ‘substance ‘and its
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lower surface ground, that portion of said -

medium which projects above the bottom of
said recess having its outer surface beveled

to reflect the light inwardly and having its

“nner ‘surface @rranged to direct the light

toward the bottom of said recess, and means
to prevent light from entering said medium

Detween the lower edge of the outer beveled

gurtace thereof and the bottom of said me-
dium. o ] :
~i1. An illuminating device of the char-

-acter described, comprising a circular light
‘transmitting medium, a stage mounted with-

in said medium, means for adjusting said
stage vertically relatively to said medium,
gaid medium having -a portion :projecting

-zhove said stage, having its outer surface in-
-clined, and having its inner surface at such
ran-angle to the inclined outer surface that a

ray of light entering said medium from be-

tieath will 'be reflected by said outer surface
‘toward said inner surface and ‘directed by

said inner surface onto said stage,
12.  An illuminating device of the char-

-acter described, comprising -a circular light
‘transmitting medium having a central open-
ing therethrough, a supporting 'structure

carried by said medium, a stage mounted
within said medium, a device adjustably

motnted on said supporting structure and
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connected with said stage to adjust the same
vertically relatively to said medium, and
means for rotating said stage relatively to
said adjusting device.

18. An illuminating device of the char-
acter described, comprising an annular light

transmitting medium to surround the ob]ert

under-e}xammatlon and having a pmu(m
adapted to project above said “object, caid
portion having its outer surface 1;1(@18@1 to
reflect the lwht toward the inuei surface
thereof and havino the upper and lower
portions of its inner surface arranged at an
angle one to the other.

14. 'The combination with a microscope

-and having said inner surface

&
comprising a buppo rting structure having
openin g therein, an illuminating device com-
prising & light transmitting medium adapt-

ed to be *noumed within said opening to ve-
ceive the light firom below, a stage arrangea

ah

“within said medium. to support the object to

be examined, said medium having a portion
extending above said stage and said portion
havi ing {ts outer surface inclined fo reflect
the light toward the inner surface thereot
arranged to
rn,fmct the light toward said object.

In ‘fesumony whereot, T affix woy signatuve

hereto. e
WILLIAM A. BECK
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