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APPARATUS FOR ADJUSTI NG THE VI EW NG ANGLE OF A M CROSCOPE

BACKGROUND OF THE | NVENTION A. Field of the Invention The p? F?

i nvention rel at es general ly to mcroscopes, and nore particularly to
an apparatus for adjusting a viewi ng angle of a microscope. B. Descii} ﬁ1d%Pﬁ
of the Prior Art The ergononic benefilt s associated wth prOV|d|ng
adjustability of a view angle of a mi.croscope have | ong_been recogni zed,
25 evi denced me%rm?yw?vwmﬁ THE FEERINGARCLEQH A MICROSCORE
greater user confort by enabling users to selectlvely adj ust vi ewi ng aﬁale
For exanple, as described in_U_S o Schindl, it is
known to provide a m croscop ’-nlconpr|5|ng first
and second opti cafiebdpoficths Bmﬂeahloptlcal bri dge between an exit optical
axis of the first on an; tic of d
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rotated abOUtadi\%Elﬁfsﬁe@iéWﬁ@Xﬁgwe@fVé%éﬂoéagbé i s adj usted, thereby
changi ng the o cal pat a_correspond degree A nore recent

prior art ned%anlgﬁﬁ?¥ﬁp%ﬁﬁ%s?fhEP?h%r%?ﬁwkgﬁ angl e of a mcroscope is

disclosed in U S. 7Té endrgonomic benefits associated with providing
adjustability of a viewing angle of a microscope have long
been recognized, as evidenced by the variety of prior art

mechanisms aimed at achieving greater user comfort by
enabling users to selectively adjust viewing angle.

For example, as described in U.S. Patent No. 4,597,644
to Schindl, it is known to provide a microscope with an
optical path system comprising first and second optical
components and an optical bridge between an exit optical
axis of the first component and an entry optical axis of
the second component which is parallel to the exit optical
axis of the first component. The first and second optical
components are mechanically rotated about their respective
axes when viewing angle is adjustéd, thereby changing the
optical path by a corresponding degree.

A more recent prior art mechanism for adjusting the
viewing angle of a microscope is disclosed in U.S. Patent
No. 5,319,493 and generally comprises an eyepiece connected
to a flexible fiber optic housing which in turn is attached
to the microscope body. | _

Prior art mechanisms for providing adjustable viewing
angle are, for the most part, mechanicaliy and/or optically
complex. Therefore, the desirable feature of viewing angle
adjustability is found predominantly in higher priced
microscopes, or is attainable only by means of an expensive
add-on attachment.



No. 5,319,493 and generally conprises an eyepi ece connected to a flexible
fi'ber optic housing which in turn is attached to the m croscope body.

Prior art mechani sns for providing adjustable viewing angle are, for the
nost part, nechanically and/or optically conplex. Therefore, the desirable
feature of viewi ng angle adjustability is2found predoninantly in higher
priced m croscopes, or is att%inable OE'E B{ Hﬁggﬁ ﬁ{ an expensi ve add-on
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provide an apparatus for adjusting the viewing angle of a
microscope which may be readily installed on a conventional
microscope body.

Briefly, a preferred embodiment of the present
invention comprises a bent eyepiece tube having a light
entry end, a light exit end, and optical means such as a
prism or mirrors fixed within the entry end. The optical
means is aligned on a first optical axis for receiving an
object image transmitted through the entry end and
redirecting the image at an oblique angle along a second
optical axis to a magnifying eyepiece slidably received at
the exit end. An annular collar serves to mount the entry
end of the eyepiecer tube on the microscope body for
rotation about the first optical axis, and detent means in
the form of a spring plunger carried by the eyepiece tube
and biased for engagement with a pair of opposing recesses
in the collar upon alignment therewith permit the eyepiece
tube to be releasably secured in respective rotational
positions corresponding to a pair of different viewing
angles of the eyepiece.

BRIEF DESCRIPTION OF THE DRAWINGS

The nature and mode of operation of the present
invention will now be more fully described in the following
detailed description taken with the accompanying drawings
wherein: .

Fig. 1 is a partial side elevational view of a
microscope incorporating a viewing angle adjustment



prlsn1or mrrors fixed within the entry end. The optical neans is aligned
on a first optical axis for receiving an object inmage transmtted through
the entry end and redirecting the i mage at an oblique angle along a second
optical axis to a magnifying eyepiece slidably received at the exit end. An
annul ar collar serves to nount the entry end of the eyepi ece tube on the

m croscope bOQﬁp&?&tﬁ§tE&fﬁédabﬁuécébﬁdihéétwQEh'Sabré¥é§rean@mﬂ%&&ﬂbnﬁﬁans
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3 taken generally along the line 3-3 in Fig. 2; and
Figs. 4 and 5 are views similar to that of Fig. 3
showing additional embodiments having alternative optical
means.

DETAILED DESCRIPTION

A microscope is partially shown in Fig. 1 and
generally identified by the reference numeral 10.
Microscope 10 is conventional in that it includes a body 12
supported relative to a specimen stage (not shown) on which
an object to be observed may be positioned. Body 12
encloses an objective lens and an optical path systenm,
neither being shown, for forming an image of an object and
delivering the object image to a magnifying eyepiece 18a.
If microscope 10 is a stereomicroscope, such as can be seen
in Fig. 2, it will have another objective lens and optical
path system enclosed within body 12 for forming an
additional object image and delivering the additional
object image to another eyepiece 18b.

As will be described in greater detail below, with
description generally being confined to the invention as it
relates to eyepiece 18a for sake of simplicity, a viewing
angle of eyepiece 18a may be selectively adjusted to angle
Al or angle A2 using an adjustment apparatus formed in
accordance with the present invention and designated
generally as 20. Apparatus 20, further illustrated in Fig.
3, generally comprises an eyepiece tube 22, optical means
24, and means 26 for rotatably mounting the eyepiece tube
on microscope bhody 12.



apparatus fornmed in accordance with a preferred enbodi nent of the present
invention, with an alternate position of the apparatus being shown in
phant om | i ne; Fig. 2 is a partial front elevational view of the

m croscope of Fig. 1; Fig. 3 is a seckional view of the preferred
enbodi ment viewi ng angl e adj ustment apparatus of the present invention
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invention and desi ghabefreferred embodiment, optical means 24 comprises
a prism 38 fixed within passageway 32 and having a first
refracting surface 40 and a second refracting surface 42
for redirecting the object image from first optical axis 34
to second optical axis 36. An internal step 44 is provided
in eyepiece tube 22 at entry end 28 to support and position
prism 38 with first refracting surface 40 and second
refracting surface 42 properly orientated relative to first
optical axis 34 and second optical axis 36, respectively.
It is contemplated to provide prism 38 as a cemented
assembly, for example an achromatic wedge. Prism 38 may be
secured by adhesive or other suitable means for rotation
with eyepiece tube 22.

While prism 38 having dual refracting surfaces is
described above with regard to optical means 24, other
optical elements may be substituted therefor. Fig. 4
depicts an additional embodiment having alternative optical
means 24' comprising a prism 46 having an entry surface 48,
a first internally reflecting surface 50, a second
internally reflecting surface 52, and an exit surface 54.
Entry surface 48 and exit surface 54 are aligned normal to
first optical axis 34 and second optical axis 36,
respectively, such that the object image passes straight
through entry surface 48 along first optical axis 34, is



generally as 20. Apparatus 20, further illustrated in Fig. 3, generally
conpri ses an eyepi ece tube 22, optical neans 24, and neans 26 for rotatably
nounting the eyepi ece tube on m croscope body 12.

4 As best shown in Fig. 3, eyepiece tube 22 is a bent tube having a
light entry end 28 and a light exit end 30" conmunicating with each other
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optical means 24°'.

Referring once again to Fig. 3, eyepiece tube 22 is
mounted on microscope body 12 by an annular collar 60 for
rotation about first optical axis 34, with first optical
axis 34 being arranged to coincide with the optical path
followed by the object image. Collar 60 includes a first
portion 62 suitably adapted for attachment to body 12 and
a second portion 64 sized to slidably receive entry end 28
of eyepiece tube 22. Eyepiece tube 22 includes an annular
flange 66 arranged for engagement with an end 68 of second
portion 64 to limit the extent insertion of entry end 28
within second portion 64 and thus determine an axial
position of the eyepiece tube relative to collar 60.

Detent means 70 is provided for releasably secufing
eyepiece tube in a plurality of predetermined rotational
positions about first optical axis 34. In the preferred
embodiment, a bushing 72 inserted within second portion 64
defines an inner wall 74 having a pair of angularly spaced
recesses 76a and 76b therein, and a spring plunger 78
carried by eyepiece tube 22 includes a rounded plunger head
80 biased for engagement with a particular recess 76a or
76b incident to alignment therewith. Recesses 76a and 76b
are located 180 degrees opposite each- other in cross-
sectional plane 3-3, shown in Fig. 2 as bisecting eyepiece
18a into left and right halves, with recess 76a being in a
rear position and recess 76b being in a front position.
Spring plunger 78 is arranged to act in a line of biasing



refracting surface 42 properly orientated relative to first optical axis 34
ahd second optical axis 36, respectively. It is contenplated to provide
prism 38 as a cenented assenbly, for exanple an achromatic wedge. Prism 38
may be secured by adhesive or other suita%le means for rotation with

eyepi ece tube 22. VWhil e prism 38 having dual refracting surfaces is
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in Fig. 5 and cohprises a first mfror 56 aligned on first optjcal axis 34
and a secomjpw¢$gnt5gnvention therefore enables a user to ickly ang
easily select a viewing angle Al or A2 by rotating eyepiece
tube 22 about first optical axis 34 until detent means 70
acts to secure the eyepiece tube in an appropriate
" rotational position. As will be appreciated, viewing
angles Al and A2 differ by twice the angle B formed by
first and second optical axes 34 and 36. In the preferred
embodiment, viewing angle Al measures 60 degrees, viewing
angle 45 measures 60 degrees, and angle B measures 7.5
degrees, however other angles are of course possible.
Consequently, the present invention avoids use of more
severe optical means, i.e. optical means whereby the angle
B must equal the sought after difference in viewing angle
Al minus A2, with the advantage that aberrations and image
distortion are mitigated. |

The preferred embodiment apparatus disclosed herein is
contemplated for attachment to microscope body 12 via
collar 60. In thié regard, it may be desirable for a user
to possess a plurality of attachable apparatus according to
the present invention each enabling a different pair of
viewing ahgles Al and A2. ‘Alternatively, it may in some
instances be desirable to make collar 60 integral with body
12 such that the apparatus is permanently attached to the
microscope. '

It will be understood that where microscope 10 is a
stereomicroscope, apparatus 20 is provided in connection
with eyepiece 18b in addition to eyepiece 18a. Eyepiece
18b is associated with a third optical axis 82 similar to



aljgnéd on second optical axis 36. As will be understood, mirrors 56 and 58
operate in a manner simlar to internally reflecting surfaces 50 and 52 of
previ ously described optical neans 24'. Referring once again to Fig.
3, eyepiece tube 22 is nmounted on m croscope body 12 by an annul ar coll ar
60 for rotation about first optical axis 3, with first optical axis 34
being arranged to coincide with the optical path foll owed by the object
i mage. Col | arfé0stnodptibcak faxist pértarsh 62nyeirgdblhy tblepewitheor and a
attachnent to 1 %égyt' 1 S§ | | '
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axis 34. In the ferred,eniodi nent, a bushing 72,,nserted wthin_second
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particul ar recess_ /6a or I ncident t |ﬁynent therew t ecesses 76a
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hal ves, with recess 76a being in a rear position and recess 76b being in a
front position. Spring plunger 78 is arranged to act in a line of biasing



6 force coplanar with second optical axis 36, such that when ﬂll{m}ﬁm“ﬂﬁm”““'
80 is aligned with either recess 76a or 76b, eyepiece tube 22 wiryRt W&} EEEE ST
rel easably secured in a rotational position wherein second optical axis 36

is coplanar with bisectional plane 3-3. Wen plunger head 80 engages recess
76a, the view ng angle of mcroscope 10 cogresponds to angle Al. Wen

pl unger head 80 engages opposite recess 76b, the view ng angle corresponds

to angl e A2. whilkke ikr egeliimedvigit i on therefore enabl es a user to quickly

and easily select a viewing angle Al or A2 by rotating eyepi ece tube 22

about first optical axis 34 until detent neans 70 acts to secure the

eyepi ece tube in ad.appraAprvitweingt sdnghal gabpidtnent afppasdtude for a
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possi bl e. Consequently, the present invention avolids use of nore severe
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user to said exit end, said second optical axis being non-
parallel to said first optical axis;

said eyepiece tube being adapted at said exit end for
slidably receiving a magnifying eyepiece in alignment with
said second optical axis; and

means for rotatably mounting said eyepiece tube on
said microscope with said first optical axis coinciding
with an optical path of an object image of said microscope,
said eyepiece tube being mounted for rotation about said
first optical axis to adjust a viewing angle of said

eyepiece.

2. The apparatus according to claim 1, wherein said
means for rotatably mounting said eyepiece tube comprises
an annular collar having a first portion adapted for
attachment to said microscope and a second portion adapted
for slidably receiving said entry end of said eyepiece -
tube.

3. The apparatus according to claim 1, further
comprising detent means for releasably securing said
eyepiece tube in a plurality of predetermined rotational
positions.



to possess a plurality of attachable apparatus according to thﬂ!ﬁlwﬂﬂlm”mmm
I nvention each enabling a different pair of view ng angles Al il
Alternatively, it may in some instances be desirable to make collar 60

integral with body 12 such that the apparatus is permanently attached to

t he m croscope. It will be understood that where m croscope 10 is a

st ereom croscope, apparatus 20 is provided in connection wth eyepi ece 18b
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m croscope 1Godtibryd €W Ng tubes 22 nust be rotated about their respective
rotational axes, nanely first axis 34 and third axis 82. Those skilled
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recesses in an inner wall of said second portion each
corresponding to a different one of said predetermined
rotational positions, and a spring plunger carried by said
eyepiece tube having a plunger head biased for engagement

with said plurality of recesses upon alignment therewith.

6. The apparatus according to claim 5, wherein said
inner wall is defined by a bushing held within said second
portion.

7. The apparatus according to claim 5, wherein said
inner wall is integrally formed with said second portion.

8. The apparatus according to claim 4, wherein said
plurality of predetermined rotational positions comprises
a pair of rotational positions 180 degrees opposite each
other for aligning said second optical axis to be coplanar

with a vertical bisectional plane of said eyepiece.

9. The apparatus according to claim 1, wherein said
optical means is a prism having first and second refracting
surfaces for redirecting said object image from said first
optical axis to said second optical axis.

10. The apparatus according to claim 9, wherein said
prism is an achromatic wedge.



8 What is clained is: 1. A view ng angle adjustnen !ﬁﬂﬂ&ﬁu Lm""
for a mcroscope conprising: an eyepi ece tube having a
and a light exit end conmunicating with said |ight entry end, opti cal

means fixed within said eyepiece tube for receiving an object I mage
transmtted through said entry end along first optical axis to said
optical means and redirecting said object image along a second optical axis
to said exit end, 19ai d Thecapgarptusahcaording rep mdaimpdralwhsrein ssaif
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pat h of an object | nmage sald mcroscope, said eyepiece tube being
nmounted for rotation about said first optical axis to adjust a view ng
angl e of said eyepiecéThe apparatus according to claim 1, wherein said

optical means comprises first and second mirrors for
redirecting said object image from said first optical axis

to said second optical axis.

13. The apparatus according to claim 8, wherein said
viewing angle is 45 degrees from horizontal when said
eyepiece tube is in one of said pair of rotational
positions and 60 degrees from horizontal when said eyepiece
tube is in another of said pair of rotational positions.

14. The apparatus according to claim 2, wherein said
eyepiece tube includes an annular flange arranged to engage
an end of said second portion for determining an axial
position of said eyepiece tube relative to said collar when
said entry end is received within said second portion.



2. Thé apparatus according to claim1l, wherein said neans forJr’ﬂﬂﬁﬂlﬂ@’"ﬂ"’[””!l’

nmounti ng sai d eyepi ece tube conprises an annul ar collar havin

portion adapted for attachment to said mcroscope and a second portion
adapted for slidably receiving said entry end of said eyepi ece tube.

3. The apparatus according to claim1, 1further conprising detent neans
for releasably securing said eyepiece tube in a plurality of predeterm ned
rotational positidms. In a microscope having an optical patld system4for The

appar at us accgrdi cl_ai ur, C | Si far
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rotational powidgnifiysing eyepiegze,Titheapgimpravsment gremprisngt ai m 4, wherein
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i nner wall of said seCond portion each cqrrespoL ing to a different one of
sai d predet eti® fpnt said eyepiece on said microscope;
optical means fixed within said eyepiece tube for
redirecting said object image from a first optical axis to
a second optical axis on which said eyepiece is aligneqd,
said second optical axis forming an oblique angle with said
first optical axis:;
means for rotatably mounting said eyepiece tube on
said microscope with said first optical axis coinciding
with said optical path, said eyepiece tube being rotatable
about said first optical axis to adjust a viewing angle of

said eyepiece.

16. The improvement according to claim 15, wherein
said means for rotatably mounting said eyepiece tube
comprises an annular collar having a first portion adapted -
for attachment to said microscope and a second portion
adapted for slidably receiving said eyepiece tube.

17. The improvement according to claim 16, further
comprising detent means for releasably securing said
eyepiece tube in a plurality of predetermined rotational

positions.

18. The improvement according to claim 17, wherein
said plurality of predetermined rotational positions
comprises a pair of rotational positions 180 degrees
opposite each other for aligning said second optical axis
to be coplanar with a plane bisecting said eyepiece into
left and right halves.



rotational positions, and a spring plunger carried by said eyﬁﬂlﬂﬁ#“ﬁ!ﬂﬂﬂﬂ!"'!ll

having a plunger head biased for engagenent with said plural

upon alignnment therew th. 6. The apparatus according to claimb5,
wherein said inner wall is defined by a bushing held within said second
portion. 7. The apparatus accordi g to claimb5, wherein said inner
wall is integrally formed with said second portion. 8. The apparat us

according to clai qg4, \&ﬁaeiﬂpfavdmeharabbbrdahgpmakﬁxanmned rahekndmm
positions conprises pair of rotational positions 18Q.degrees,o

a 0
each ot her f&Rig |ﬁﬂ1‘h§a§al"lfas'l§coﬁﬁ Sot PERFM NV NG nE1EGh A9 \%%f%
vertical bi eetiaceingl suerategardreyenizacting saiddobjhetaipagat fxom

and second r BRAAcEMERtSOFFAcRS Rs: B FRie raeenel BSe R T, om <

and second r 8PH cting sald object inage from said
first optical axis to said second optlcal axi s. 10. The apparat us

according to claigyd, ¥HE" £hPasitdh RdHPdihg?rACIagMBIEG WREERin said

prism is an achromatic wedge.

21. The improvement according to claim 15, wherein
said optical means is a prism having first and second
internally reflecting surfaces for redirecting said object
image from said first optical axis to said second optical

axis.

22. The improvement according to claim 15, wherein
said optical means comprises first and second mirrors for
redirecting said object image from said first optical axis

to said second optical axis.

23. A microscope comprising:

a body;

an objective lens mounted in said body for forming an
object image;

an eyepiece tube connected to said body having optical
means for redirecting said object image from a first
optical axis to a second optical axis forming an oblique
angle with said first optical axis, said eyepiece tube
being rotatable relative to said body about said first
optical axis; and

an eyepiece for magnifying said object image slldably
received by said eyepiece tube for alignment on said second
optical axis,

whereby a viewing angle of said eyepiece may be
adjusted by rotation of said eyepiece tube.



10 11. The apparatus according to claim1, wherein sai d IJI mlllmwﬁlullll
Is a prismhaving first and second internally reflecting surfa

redirecting said object image fromsaid first optical axis to said second
optical axis. 12. The apparatus according to claim1l, wherein said

optical means conprises first and second ygrrors for redirecting said
object image fromsaid first optical axis to said second optical axis.

13. The apparat us ACCOr diag fikdstsps: abber@ifgSaid ¥181MN2 32N et Sild
degrees from horizontal when said eyepiece tube is in one of said paj r _ of

rotational p&R%d oNLCHRPIPedifeed fFBﬁ*'ﬂBF‘iLEBHFEPPﬁheHagéPQ eYedrebed t ube
i's in anot heropi s daﬁtdlsr ebnvergihgnalifesidains first opfficalheaxis,

annal ar 11 angabieh, 8hSeSt T8 4#ng ek TR0 R ogE R fiin i

det er m ni ng amabhext qab}ectommaf;esaiadm@m exyepidee r thhei wm@mdj tml | ar

when sai d entdy £ddyS nhGifh VSRt 1EAT Hestd e SE UM UL Y said another
object image from said third optical axis to a fourth
optical axis forming an oblique angle with said third
optical axis, said another eyepiece tube being rotatable
relative to said body about said third optical axis, and
another eyepiece for magnifying said another object image
slidably received by said another 'eyepiece tube for
alignment on said fourth optical axis, whereby said viewing
angle of said microscope may be adjusted by rotation of
said eyepiece tube about said first optical axis and
rotation of said another eyepiece tube about said third

optical axis.

25. The microscope according to claim 23, further
including detent means for releasably securing said
eyepiece tube in a plurality of predetermined rotational

positions.

26. The microscope according to claim 25, wherein
said plurality of predetermined rotational positions
comprises a pair of rotational positions. 180 degrees
opposite each other for aligning said second optical axis
to be coplanar with a plane bisecting said eyepiece into
left and right halves.



11 _. 15. In a mcroscope having an optical path system for Hﬂ"!’\ﬂﬁjl“ﬂ"’ljl”!ﬂ

an object inmage along an optical path to a magnifying eyepi ece,

| mprovenent conpri sing: an eyepi ece tube for slidably receiving said
eyepi ece to nount said eyepiece on said m croscope; optical neans
fixed within said eyepiece tube for rediregting said object image froma
first optical axis to a second optical axis on which said eyepiece is

al i gned, said secongy opt inggd ﬁ%bfoéesﬁwac%ra%@q%aeglﬁmvv'ish S@héréiﬁst
optical axis; means for rotatably, nounting said xe pi ece t'ub e on said

n1croscope\Mt??%%lﬁeFFP§tWﬂiﬂ%ﬁﬁ°@&¥§s%%lﬁ0| SRS PRUBGRY SRLIkad phyh,
sai d eyepi ece 43 he} é(;pléé& attamée mtngsahd TER&ﬁI;eQDt heali aKiaskq agbhpst
e

a view ng angle of sal rovenent according to

i m 18 WhorTIRISIE o RAEDT & BHERLHR) H6.ADIRY S Y] SRRGA G B FanRes

conprises an asutH atora@spunding ne a fdiftermit ione aspp€id fprueal depnent

g;egf"egemt ﬁggscroéjc?eéggnﬁ s§cond,periLen; adapted tor sl idably regpiying,said
therewith.

28. The microscope according to claim 23, wherein
said optical means is a prism having first and second
refracting surfaces for redirecting said object image from
said first optical axis to said second optical axis.

29. The apparatus according to claim 28, wherein said
prism is an achromatic wedge.

30. The microscope according to claim 23, wherein
said optical means is a prism having first and second
internally reflecting surfaces for redirecting said object
image from said first optical axis to said second optical

axis.

31. The microscope according to claim 23, wherein
said optical means comprises first and second mirrors for
redirecting said object image from said first optical axis
to said second optical axis.

32. The microscope according to claim 26} wherein
said viewing anglé is 45 degrees from horizontal when said
eyepiece tube is in one of said pair of rotational
positions and 60 degrees from horizontal when said eyepiece
tube is in another of said pair of rotational positions.



17. The i nprovenent according to claim16, further conprising detent neans
for releasably securing said eyepiece tube in a plurality of predeterm ned
rotational positions. 18. The inprovement according to claim 17,
wherein said plurality of predeterm ned rotational positions conprises a
pair of rotational positions 180 degrees opposite each other for aligning
said second optical axis to be copla wth a pl ane bi secting said

eyepi ece intoyl ef ght hal ves. _Z? 12
19. The |nprocén§%E/ ccor ng to clai ,g£7Qhere|n said optical means is a
prismhaving fir an nd refracting surfaces for redirecting said

obj ect inmage from amBj |rs optical axis to said second optical axis.

20. The appar at us gﬁaprdnog \8 claim19, wherein said prismis an
achromati c wedge. N, \

Al

3 82
18a N

' 18b
22 !
2()}\ - ,{
N 60l 26 ' 60
N T
ll ! W
l | 12



21. The inprovenent according to claimi5, wherein said optical means is a
prism having first and second internally reflecting surfaces for
redirecting said object image fromsaid first optical axis to said second
optical axis. 22. The inprovenent according to claim15, wherein:
said optical nmeans conprises first and second mrrors for redirecting said
object image fromsaid first optical axis to said second optical axis.

23. A mcroscope conpri sing: a body; an objective lens nounted in
said body for form ng an object image; an eyepi ece tube connected to
sai d body having optical neans fo ,£ I F eeDi ng said object inmage froma
first optical axis to a second op??z axt-8 form ng an oblique angle with
said first optical axis, said eyepiec€ tube being rotatable relative to

sai d body about said first optical axis; and an eyepi ece for
magni fyi ng said opject | mage slidably received by said eyepiece tube for
al i gnnment on saidssecond optical axis, whereby a view ng angle of said

eyepi ece may be adhgiifga9y~q9$ation of said eyepi ece tube.
18a




13 24. The m croscope according to claim 23, wherein said m croscope
is a stereomnicroscope having a third optical axis converging with said
first optical axis, another objective |lens nounted in said body for formng
anot her object inage, another eyepiece tube connected to said body having
optical neans for redirecting said another object image fromsaid third
optical axis to a fourth opticaHSBds f .Nng an oblique angle with said
third opti cal §}<§’ ¥d Napot hér eyepie?@ﬁi  Bfing rotatable relative to
sai d body abe&~ s, optical axis, an&/another eyepiece for
magni f yi ng sai d_# eqt image slidably received by said another
eyepi ece tube BE\on said fourth optical axis, whereby said

vi ewi ng angl e ; cgNe may be adjusted by rotation of said

eyepi ece tube abg caxpti cal axrs)and2tati on of said anot her
eyepi ece tube abhg Al : opt i axi s. 25. The m croscope

lity of predeterm ned rotational
éording to claim?25, wherein said
positions



conpfises a pair of rotational positions 180 degrees opposite each other
for aligning said second optical axis to be coplanar with a plane bisecti
sai d eyepiece into left and right hal ves.

14 27. The m croscope accordi ng BBSIRAGIM 25, wherein said detent
means conprises a spring plunger carried by said eyepiece tube having a
pl unger head bi ased for engagenent with a plurality of angularly spaced
recesses each ABPARAZPS RORNADIUSTING]THE SITEWING ANGLIT OF A MICRQRCOPEt y of
predeterm ned rotational posi ti.ons upon al i gnment therewth.

ng

28. The m croscope according to claim23, wherein said optical neans is a

prismhaving first gpd m\{§f el | nggg{-_fﬂ,gesaf G}légEQﬁée(gﬂ seitd a
object imge fromsaid first gtlcal axis to_said seco |ca

29. The appar ALSFAEEBPRI ndSt AEFHFEB; whefRi 2 sPEE ?¥§ gﬂoéxment

achromati c wedglereof, a bent eyepiece tube includes a prlsm means on a
first optical axis thereof for redirecting an object image
to a second optical axis of the tube on which a magnifying
eyepiece is aligned. The eyepiece tube is mounted on the
microscope for rotation about the first optical axis by a
collar, and a spring plunger carried by the tube is biased
for respective engagement with a pair of opposing recesses
in the collar to releasably secure the eyepiece tube in
predetermined rotational positions corresponding to a pair
of different'viewinq angles.
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. Th 0SCOP]R. (:‘H’R?PORT mApBlicatich 2o A6A06LI-4 optical means is a
pris g first and second interndglly reflecting surfaces for

red® ng said object image fromsdid first optical axis to said second

degl
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TEK’IBQFSI‘HEABSTRQRCTThe m cr oscope accor d| ng to cI alm 23, wherein said

-nflnn said

' Ect |mage from said fi rst optlcal axi s to sald second optlcal axi s.

The m croscope according to claim 26, wherein said viewing angle is 45
ees from hori zontal when said eyepiece tube is in one of said pair of
at i onal ABPARATYISIPOR ADHESTBES THEOVIEWING AN GLEWEA MECROSTEPEeCe t ube
n another of said pair of rotational positions.
An apparatus for adjusting a viewing angle of a microscope is disclosed. In a preferred
embodiment thereof, a bent eyepiece tube (22) includes a prism means (38) on a first optical
axis (34) thereof for redirecting an object image to a second optical axis (36) of the tube (22)
on which a magnifying eyepiece (18a) is aligned. The eyepiece tube (22) is mounted on the
microscope for rotation about the first optical axis (34) by a collar (60), and a spring plunger
(78) carried by the tube (22) is biased for respective engagement with a pair of opposing
recesses (76a,76b) in the collar (60) to releasably secure the eyepiece tube (22) in
predetermined rotational positions corresponding to a pair of different viewing angles.

Fig. 3

REPLACEMENT SHEET

28 APR 197

FSG005 960628 SG-Abstract



