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The polarising microscope is of fundamental
mparfance in geclogy, and its applications in
nineralogy, crystallography, petrography and
alaeonioclogy have long been widely appre-
iated. It is less well-known haowevear, that the
alafising microscope can also be used with
onsiderable success inmany other branches
i natural science. It can simplify and improve
bservation and reveal much new infarmation
hich is unobtainable by other means.
1 biolagy the polarising microscope was in
s¢ before staining technigues were devel-
ped, Since natural birefringence often
cours jn biolagical material the palarising

microscope can be emplayed not anly for the
recognition and (dentification of erystallir
inclusions, but also to obtain a more detall
picture of the finer cell and tissuwe structure
The precise measurements which can be
made with a geod polarising microscope are
particularly advantageous ln the examination
of plant cell-walls and plant protoplasm,
where very fine structures are revealed which
lie far beyond the resolving power of the nor-
mal light microscope and therefore cannot
be studied by direct obzervation,

Although certain fine structural defails can
be observed and Identified with a good biolo-
gical microscope, such as the Wild M11 or
M2, using strain-free opfics and polarising
filters, only precise measurement of the type
and degrea of birefringence can be used as a
basis for determining the cause and structure
of double-refracling elements. To study the
finest structural details a good polarising
micrascope is therefore essential. In fact the
polarising microscope effectively bridges the
gap between normal and electron microscopy

Wird M21 Polariging Micragcope with optical
equipment I




:nd iz a valuable complementary instrument
2 the electron microscope,
legurrence of optical artifacis is far less
amman in specimens carefully prepared for
olarisation microscopy than in preparations
if glectron microseopy.
1 medicing, the polarising micrescope is
sed with particulardy good results in such
elds as histalogy, neurology, and adonio-
agy; its applications as well as its imitations
ave been most carefully studied in the
iboratary.
‘any branches of techmology employ the
Mariging microscops. |t iz used abave all in
@ teutile industry, but also to study wood,
apesr, ceramic products, building materials,
rod and confectionery products. Modern
iminolegy depends to a large extent on the
darising mieroscope.
e construction of the Wild M21 polarising
icroscope follows the well-established prin-
ples of dezign used in the M20 regearch mi-
oscope. The base contains a powerful bullt-
iHuminator (& V /20 W), Initial alignment
d field diaphragm apertures are cantrolled
xm the side of the base. Fine centering
ustments are facilitated by a special
ding insert. This lamp (Iype $) greatly faci-
atex Kéhler llumination. Because of the
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ipmenf Il and synchronised rotation bracket

Eyepince with crosshair recticle

1

2

Sotacraw for vertical adjustmant of
Bertramd loms

Tube selscrew

Knurled ring tor analyser rotalion

Slgt for compensators

Setscrew Tor noseplece

Microscope stand

Mechanical stage

e e | | O || g

Selscrew for rapid stage rotation

=
=

Condensar drive knab

=h
=a

Coarse focusing knob

-
L)

Fine locusing knob

—
(=

Lewver for maving Bertrand lens and
iris dinphragm in and oul of optical path

_—r
(L™

Centering screw for Bertrand lens
Manacular inclingd tube, medal Fp

Satacrew for analyser rotation

=y
-d

=

Degree scale for analyser

ks
=]

Attachment screw for synehronizing bracket

-
[ -]

Sectuple nosepiece

Objective cenlering screw

Objective (spring loaded)

Krurled ring with objective maunt

Ravalving stage with 360* scale and verniar

Position knob for 45% ghops

Condensar

Fing-motion control of stage

Slat far auxiliary (el spacimens

Synchronising bracket

Centering insert of S-damp

Bl2|2|2 8@ 2|8 8|2

Bage plate

| L=

o e

=]

=]

10




ateral and offset arrangement of the built-in
lluminator, the very bright bulb, éven when
purning lar long pericds, does mot heat up
the base appreciably and does not interfere
with the smooth operation of the various
drive mechanisms. The buill-in illuminator
i powered via a regulating transformar.

For combination with separale microscopa
lamps (e.g. the & WV [30 W low-voltage lamp
or the Wild universal lamp), the stand can
sasily be equipped wilh a mirrer carrier and
nirrar in place of the bulli-in illuminator.

The condenser drive mechanizm, which can
be adjusted for emoothness, is conveniantly
operated by knobs located on both sides of
the substage,

The polariser is located below the condenser
and can be swung out 1o the side and changed
i thiz position. It can be rotated through 360°
and has click-stops every 80°, It is graduated
=very 15% and the 45° positions are numberad,
The scale is read from the left side. The
direction of oscillation at zero setting s right
- left (east to west). A slot s prowided in the
aolariser  frame for compensators and
wedges., A recommended condenser is the
aplanatic 0.65/1.30 swing-oul condenser with
‘ia diaphragm and swing-out filter holder.

“he coarse and fine focusing adjustments
sire coaxial and low enough to be operated

with the hand resting comfortably on the
table. The coarse adjustment affects the
stand, and its ease of run can be altered af
will. The fine adjusiment actuates the stage,
and is thus not loaded by attachments such
as the photomicregraphic camera, The large,
easily-read drum scale of the fine adjustment
is divided into intervals of 0001 mm (1 ).
Since the fine adjustment has practically no
play, however, sufficiently reliable readings
can be made 1o 00005 mm (4 )

The following polarisation stages are avail-
able:

a) Ball-bearing mounted Qp Rotating Polari-
zation Stage with 360% scale division, num-
bered every 10%, with vernier reading to 0,17,
Stage clamping screw for fizing in any posi-
tien, Fine adjustment of the stage can be
disengaged. Stage stop positions every 45°
can be disengaged as desired,

b) Ball-bearing mounted Rp Rotating Polari-
sation Stage, simplified model. Same as
described above but without click-stops and
fire adjustment.

A special Cp mechanical stage for mineralo-
gical specimens is available. Range of move-
ment 25:x30 mm, with stop positions every
0.2 mm (0.3 mm or 0.5 mm if required) that
can be disengaged or changed. It is equipped
with scale divisions and vernigér to provide
readings 1o 0.1 mim.

Both stages (a) and (b) are designed to
accept commaercially available wniversal
stapges.

There are three possible nosepieces:

a) Interchangeable guadruple, ball-bearing
moaunted, revelving nosepiece X.

b) Interchangeable sexfuple, ball-bearing
moaunied, revolving nosepiece Y,

£} Quick-change mount £ with single objec-
tive centering ring Tor standard objectives,

The analyser is located above the nosepiece
in an Intermediate tube with a parallel ligh
path. The analyser can be rotated 1807; it can
alse be swung oul of position and remeoved
completely in the 100" position, A setscrew
allows it to be locked in any position. The
knurled ring for rotating the analyser is
divided into fwo 180° scales numbered at
every 10° A vernier reads to 017, In the zere
pasition the direction of vibratien in the
analyser is from front to back (north-south).
Below the analyser there is a slot in the 4587
position [with a sliding cover) for compan-
sators (opening 12x4 mm). Because of the
intermediate tube with its parallel beam of
light, fecus and magnification of the image
remain unchanged when the analyser or
compensators are used.,

Both polariser and analyser are provided
with polarisation filters of the best guality,
which provide a high degree of extinction

without producing interference colowrs.
Polarization fillers have a greal advantage
ovar the Micols used previously (and com-
binations thereof) in that high illumination
aperfures can be wsed without producing
astigpmatism. To achieve joint rotation of
polariser and analyser in the crossed posi-
tion, & synchronising bracket can be provided.

The adapter above the fixed intermediate
tube can recelve the following tubes with a
daovetail-ring mount:

a) Monocularinclined tube Fp with a Bertrand
lens (that can be focused and centered) and
an iris diaphragm. Both of these can be
moved out of the light path as reguired.

b)) Straight Monocular tube Ep with the same
characteristics as under (@) but specially
designed for photomicrography using the
Wild Camera Attachment | with focusing
telescope.,

Both lubes have orientating slots on the
upper edge (90° and plus and minus 45%) for
the crosshair eyepleces,

Plcture abeve: Quick-changs mount Z with abjec-
flve centering ring and sirain-free achromal 10/0.25

T



~bove: Monocular inclined tube Fp with Bertrand
(% and irig dinphragm, adjustable in height and
afnlerable

ggdla: Manocular strafght tube Ep with Berrand
7% and iris diaphragm, adjustabde In hesght and
‘nterable

#law; Bingcular inclined lube Gp

e ———— I,

Polarisation objectives. The following five strain-free and coated polarisation objectives are

available:

| Pol-Achromat 4/0.10

' Pol-Achromal 10/0.25

| Pol-Achromat 20/0.45

| Pol-Achromat 400,65

| Pol-Achromat 100/1.25 ofl immersion

J

All Pol objectives are supplied in cen-
tering mounts with easily accessible
centering screws which are protected
against inadvertent displacament.

The Pel 20, 40 and 100 objectives are spring mounted to protect specimen and front lens.
For additional objectives and eyepieces, consult Wild pamphlets Mi 624 and Mi 680.

“

Evepigcas:

| Pol-Huygens 6x

[ Pol-Huygens 10

| Pol-Compensating 10x

| Pol-Compensating 15x

| Pol-Compensating 20

All Pol eyepieces are supplied with
crosshairs, orientating pin, and adjust-
able eye-lens.

m.
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Compensators and accessories. The
standard goutfit containg three compensators
n metal frames:

Fed | compensator (gypsum) = Sensitive tint.
4 compensator {mica)
Quartz wedge, =11l arder

The direction of movement of the faster beam
5 parallel to the lengitudinal direction of the
mital framae,

The compensalor $lof will also accommodate
he Berek, Ehringhaus, and Brace-Hoehler
‘elating compensators. Other makes of com-
pensalors may be used if the setscrew is
remaoved.

Auxiliary test preparations. An object
micrometer with photo-printed scale and a
cross reficle made of cellulose tape are used
to centre the objectives or 1o check the posi-
tion of palariser and analyser,

Packing. While the M21 stand can be kept
in the laboratery under & transparent dust
cover, a solid mahogany case with lock is
available for storage and transportation.
Various holders inside this case provide safe
storage for the most iImportant accessories.
Two drawers are provided for sloring sepa-
rate objectives and eyepieces. For shipment
over long distances, the microscope is
screwad firmly to the bottom of the case,

1 Red | compensaior
2 Quartz wedge I=Ill order
3 Compensaior 2/

Fage 11: Wild M2l Polarising Microscope with
camara ptachmaent and adjustable ayspisce
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Cemplete Outfits

Eey Ho. Key No.
Outhit | | | Outfit il |

Pol | M21 micrescope stand with Telan lens system, filter-polariser and analyser, Pol | Microscope stand with Telan lens system, filler-polariser and analyser,
M 21| with low-placed coaxial coarse and fine focus adjustments, bilateral condenser

M 21| with low placed coaxial coarse and fine focus adjustments, bilateral condenser
drive knobs, plano-concave mirror with mirror carrier, but without nosepiace drive knobs, plano-concave mirror with mirror carrier but without nesepiece and

and without case 3000 without case 3000
Z Quick-change nosepiece, model Z with objective centering ring, ¥ Sextuple rotaling nosepiece 2641
including two spanners 3060

Ap | Ball-bearing mounted rotating polarisation stage, model Rp with 360° scale, Qp | Ball-bearing mounted rotating polarisation stage with 350° scale,

vernier and clamp 310 vernier and clamp together with 45° stops and fine adjustment 3111

“p | Menocular inclined tube, model Fp with vertically adjustable and Fp | Monocular inclined tube with vertically adjustable and centerable
centerable Bertrand lens and iris diaphragm 00 Bertrand lens and irls diaphragm #100
-p | Model Cp mechanical stage with controls - Movement in steps of 0.2 mm 2050 Cp | Mechanical stage with controls = Movement in steps of 0.2 mm 3050
3 I Built-in illuminator without transformer & V | 20 W 7030 5 | Built-in illuminater without transformer & V' [ 20 W 7030
agtic dust cover for the microscope B441 Flastic dust cover for the microscope Be41
abinet for the M21, mahogany, with drawers, lock and key 3005 Cabinat for the M21, mahogany, with drawers, lock and key 3285
#gulating transformer 0-8 V for built-in lluminator 7400 Regulating transformer 0-8 V for built-in illuminator T400
ptical equipment for M21/l (see page 15) 2050 Optical equipment for M21/11 (sea page 15) 325
omplete equipment for outfit | 3280 Complete equipment for outfit Il 3280
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Exploded wiew of the ¥Wild M21

Components of the
Wild M21 Polarising
Microscope

Kay Mo,
| Optical equipment for M21/1
Aplanatic awing-out condenser 0.65-1.30 Pol 31980
Achromat  4/0.10 strain-free 50023170*
Achromat 1000.25 strain-frea 50053170
Achromat 200045 strain-free 0103170
Achromat 40/0.65 strain-free : 5015/3170*
Achromat 100/1.25 strain-free (oil immersion) S02s/a 70"
Objective centering ring 3061
Pol-Huygenian eyepiece 10x with cross hairs 3176
Paol compensating evepiece 15% with crosshairs s S 179
Red | compensator - 3200
%4 compensator 341
Quartz wadge, |-l ordar byl
Complete oplical equipment 3250

* Key number 3170 represents the additional price for normal Achromats that are strain-free.
They are recognized by the mark “Pal™,

| Optical equipment for M21/11 o ] ______J
Aplanatic swing-out condenser 0.65-1.20 Pol 2190
Pol-Achromat  4/0.10 in centering mount 4150
Pol-Achromat 100,25 in centering mount 3151
Pol-Achromat 30/0.45 in centering mouwnt ¥ A152
Pol-Achromat 40/0.65 in centering mound 3153
Pol-Achromat 100/1.25 in centering mount (oil immersion) 3154
Pol-Huygenian eyepiece 10x wilh crosshairs - - 3176
Pol campensating eyeplece 15= with crusshg_i-}_s“ . 179
Red | cunliﬁ-ngatﬂr i R i 3200
/4 compensator 33
l:lu.ﬂrl:t wedge, =111 arder - B - ane
Complete optical equipment o 3251
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Key Mo,
Other equipment |
A2 microscope stand with Telan lens system, filter-polariser and analyser,
vith low placed coaxial coarse and fine focus adjustments, bilateral condanser
irive knobs, plano-concave mirror with mirror carrier, but without nosepiece and
sithout case 2000
Built-in illuminator with & ¥V | 20 W bulb and connection cable, without transformer T0a0
Fegulating transformer, 08 ¥V [ 50 W, for 110/220 ¥ a.c.
with double cutlet and valtmeter T400
3all-bearing mounted rotating polarisation stage, model Rp with 360° scale,
ernier and clamp 3o
jall-bearing mounted rofating polarisation stage, model Qp with 380° scale,
ernigr and clamp, 45 stops and fine adjusiment 31
Aodel Cp mechanical stage with control knobs - Movement in 0.2 mm sleps 3050
=ontrol knobs (replacement pair) = Movement in 0.3 mm steps 3051
—onirol knobs (replacement palr) — Movement in 0.5 mm steps 052
tonccular inclined tube, model Fp with vertically adjustable and centerable
sgrtrand lens and iris diaphragm 100
Juadruple nosepiece, model X with ball-bearing mount 2640
jextuple nosepiece, model Y with ball-bearing mount 2641
Juick change nosepiece, model £ with objective centering ring,
nd two spanners 3060
panners only (spare) 3062
bjective centering ring only 3061
ynchronising brackel 2070
-planatic swing-out condenser 0.65-1.30 Pol 3190
“ol-Achromat _ 4/0.10 in centering mount s
ol=Achromat 10/0.25 in centering mount a5
ol-Achromat  20/0.45 in cenbering mount 3152
ol-Achromat 40/0.65 in cenléring mount 3153
al-Achromat 100/1.25 in centering mount (oil immersion) 3154
.dditienal price for strain-free standard Achromats 2170

b

Key Mo.

Pol-Huygenian eyeépiece 6% with erosshairs 375
Pol-Huygenian eyepiece  10% with crosshairs 3176
Pol compensating eyeplece 6x with crosshairs T
Pol compensating eyepiece 10x with crosshairs e
Pol compensating eyepiece 153 with crosshairs a1m
Fol compensating eyepiace 20x with crosshairs 3180
Rad | compansatar A0
L4 compansator 2N
Quartz wedgea, I-lll order B2
Elhur. palariser {spara) 210
Filter, analyser (spare) 211
Cabinet for the M21, mahogany, with drawers, lock and key 3225
Test preparation for centering the stage 8411
Test Eﬂunﬂlun for chal::hlr_hi the direction of oscillation 8412
Bulb 8 V [ 20 W clear for S-lamp 7357
| Additional accessories |
Binocular inclined lubg, model Gp o2
Monocular stralght tube, model Ep with vertically adjustable and centering

Bertrand lens and iris diaphragm 3Hm
Phetemicregraphic camera | with focusing telescope and camera clamping ring 7501
Pholo eyepiece 6x, fixed 5600
Photo eyepiece 10, fixed 5605
Photo eyepiece 15, fixed 5610
Measuring eyepiece 6x with reticle scale 10:100 5653
Measuring eveplece 10x with reficle scale 5:100 5656
Screw-micrometer eyeplece, in box 5675
Auxiliary micrescope for axial image viewing using binocular tube Gp 6077
Rubber rings for coarse adjustment knobs, pair 2626
Plastic dust cover for the microscope B4

Please ask for special literature on phase contrast, projection and drawing instruments, as

well ag high-perlormance lamps, ele,
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