M its evolutionary period, polarized light microscopy was

regarded mainly as a curiosity, of interest to many, but
limited in practical use. However, over the years, it was
put to work in petrography and allied fields. In more
recent years, a wide variety of applications have been de-
veloped, until now the polarizing microscope is considered
indispensable in many fields including glass and textile
manufacture, chemistry, biology, mineralogy, metallurgy,
and crystallography.

llil.":"rit}l. Eh[! dl:m:fnp:nltn: ﬂf t]'l.l:'ﬁnﬂ '|.':|riEd LESCS fﬂ[‘ t['!'.'.' F‘.‘P‘I.:lf-
izing microscope, a need arose for a diversity of models,
Keeping pace with this trend, through the years AQ has
designed polarizing microscopes keyed to specific tasks,
Today, because of this foresight, AOQ manufacturers the
most complete line of polarizing microscopes, 36 models
in all.

THE POLARIZING MICROSCOPE

The ]:-n!ari:-:lng mlcruscu]:ru is prim:lrl']}' an ﬂptin‘.a! TEA8-
urjng :irl:_il.‘rl.lml:nIT rﬂ[h!:l.' T]'Ei]ﬂ el mtlﬂium ‘I:.l'.'lf t]'l.l: magh'lﬁl:n-
tion and detailed visual examination of specimens. It is
t:ﬁ:_il:nti.'t] mn [I'H:' 51.'|.|:|.'.|‘I.' ﬂnd measurcment I.':'i: chtain :'Ftical
properties which have proven difficule or impassible to
achieve by other means, Since the polarizing microscope is
a measuring instrument, such points as optical centration,
the absence of strain in optical components, smooth stage
rotation, and the like, assume major importance.

As its name suggests, the polarizing microscope's polar-
izer and analyzer are its basic components. In
tnr]}' instruments, these clements were com-
posed of natural crystalline materials such as
tourmaline and calcite, cut in the form of erys.
gal pri..r.m:-'., The most common forms were the
[q""lifl:lls, [hﬂ‘ G!ﬂnﬁ-TthﬁPﬁﬂn,. :lm'.I. tht Ai‘lf:ns
prisms. Today, the Ahrens prism is probably
the most favored because it gives the largest
field of view, while calcite has proven to be
the most desirable natural crystalline material
for this purpose.
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SYNTHETIC POLARIZING FILTERS

By 1946, the development of synthetic polarizing filter
materials had progressed to the point where they compared
favorably with natural crystal polarizing prisms. AQ pio-
neered in the successful adapration of this material for use
in quality polarizing microscopes. Significant cost redue-
tions have been made possible by its use. The synthetic
polarizing filter has been found to resist vapor and fume
concentrations of laboratory reagents beyond these which
the user is able to tolerate, and is unaffeceed by temperatures
in excess of climatic variations. When the synthetic ma-
terial is used, the full normal field of the microscope is
unimpain:d, \'u"htf:-'l.ﬁ cVen tE‘.Il: .ld!l.l'i'l.'-l."rl."i ]:il:'i_hl.'rl l:Ii'H.'."i HIECE SUIMC
I'E';'j.[ric[i.ﬂﬂ.. Thl: ﬁhl.':ll'[l:l.' ||."|'|.Et]'| I.':IF t]'l.l: !l}rﬂthl:t'if Enﬂ.]':r'iﬂ.'r ﬂnd
polarizer and the elimination of several air-glass surfaces
also result in a reduction of stray light and an increase
In image contrast.

STRAIN-FREE OPTICS

Optical elements which are placed between the polar-
tzer and analyzer of the polarizing microscope must be free
from strain, insofar as possible. If this condition is not
met, the lens elements themselves produce effects on the
light passing through them not unlike a specimen which
is "active” in polarized light.

Although all optical elements of AD Spencer Polarizing
Microscopes, including objectives, are specially mounted to
insure freedom from strain, it should be noted thar the
term “strain-free” is a relative one. The amount of strain
which can be detected is related to the intensity of illumina-
tion. In addition, normally strain-free oprics can develop
strain under extreme temperature conditions, rapid tem-
perature changes, or shock. Care should be taken to avoid
such strain-inducing conditions to assure best performance
from these components.

ORTHOSCOPIC AND CONOSCOPIC OBSERVATION

In polarized light microscopy, the instrument is used in
two ways. The first is in the observation of the specimen
itself and the apparent color of the specimen produced by
its effect on polarized light. The colors are referred to as
interference colors and the method of observation is known
as orthoscopic. For this type of work, the condenser must
produce parallel bundles of light. The second type of ob-
servation is termed conoscopic and involves the use of a
Bertrand lens, or some other technique for studying the
light patterns formed by a concentrated, highly convergent
beam of light passing through the specimen between erossed
polarizer and analyzer. The patterns, seen in the back lens
aperture of the objective, are called intecference figures,

MODELS P45 and 44AV

Among the extensive range of AO Polarizing Microscopes
there are two, the No. P45 and the No. 44AV, which war-
rant special mention, The No. P45, AO’s lowest cost polar-
izing microscope, 15 a simplified type which features an
excellent buile-in illuminator. It is particularly suitable for
educational purposes and laboratory work of a routine

copy not for resale or commercial use
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nature. The No. 44AV, designed for the examination of
opaque specimens, is supplied with a wvertical illuminator
and an artachable illuminating unit. Short mount strain-
free objectives are used with this instrument to provide
maximum efficiency with reflected lighe.

AO OFFERS MANY FEATURES

All models of AOQ Polarizing Microscopes are available
with polarizing filter elements, The more advanced models,
MNos. 37, 39, 40, and 41, are also available with calcite
prism polarizing elements.

All substage polarizers have complete 360 degree rotation
with graduared scale and detent in the zero position. AO
provides a specially fitted bearing to achieve this action.

DIVISION e BUFFALDO 13, NEW

Body tube analyzers are available with either rotatable or
non-rotatable mounts on all models.

CONDENMNSERS

Because polarizing microscopes must furnish illumination
for both orthoscopic and conoscopic observations, the con-

denser is somewhat different from those used on biclogical-

type microscopes. Convenient change from parallel to con-
vergent light is achieved by a swing-out top condenser unit,
with parallel light bundles being obtained when the top
unit is out of the optical system.

Condensers are equipped with an iris diaphragm between
the lower fixed condensing lens and the top unit. Research
microscope models also have a lower iris diaphragm as

YO0RK

copy not for resale or commercial use
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Polarizing Microrcope condensers, Standard at left; vescarch at night.

standard equipment, while an accessory lower inis is avail-
able at additional cost on other models. The funetion of
the iris diaphragms varies with che type of observation em-
ployed, and therefore, with the type of illumination obtained
from the condenser. For orthoscopic microscopy, with the
top condenser out of the system, a lower iris diaphragm acts
as a telecentric stop and aids in controlling the parallelism
of the bundles of light emerging from the condenser. For
CONOSCOPIC observation, with the top condenser unit in the
system, the upper iris diaphragm serves as a field stop,
since it conteols the area of the field of view when the Ber-
erand lens is used. For conventional microscopy, with the
top condenser unit in the system, the upper iris diaphragm is
a true aperture stop. A simple halfshadow shutter for re-
fractive index studies is built into each condenser.

LARGE DIAMETER EYEPIECES

Large diameter eyepieces are available on some inseru-
ments, while, for reasons of economy, the standard diameter
evepiece tube iz offered on others. Adapters are available to
p-L'rrm't t]'ll: use ﬂf EIEHEIEEE[ dia.mtl:-l:r ﬂﬂﬂﬁﬁﬂlif‘ﬁ 'I'I'IIT_]T thl:
large diameter eyepiece tubes, The wider field of view, pro-
vided by the large diameter eyepiece, often proves an ad-
vantage in polanzed light microscopy.

ACCOMMODATES UNIVERSAL STAGE

In view of the fact that the Universal Stage 1s employed
by many crystallographers, AOQ Spencer Polarzing Micro-
scopes, with the exception of No. P43, are drilled and
tapped to accept this item. All medels will accommodate
Universal Stages up to and including the five-axis size,
with the exception of the No. P43, which accommodates
the theee-axis size. A precision plain bearing is used to
accomplish smooth stage rotaton, except in Microscopes
Mos. 37 and 39, both of which employ ball-bearings. A
slow motion attachment (factory installation only) is avail-
able for use with the latter models.

An intermediate slideway on the body tube adds 50mm to
the coarse adjusn'nn:nt excursion, prmriding amp'r: space for
the use of a Universal Stage, vertical illuminator, or a
large specimen.

QUICK CHANGE AND REVOLVING MNOSEPIECES

Most AQ Spencer Pnhlri?.ing Micrmcﬂpes can be ob-
tained with either quick-change or revolving nosepieces.
The quick-change type is recommended for work involving
minute particles such as crystal inclusions, where critical
centration requirements are imposed on the optical system.
For applications involving less exacting work, the lower-
priced revolving nosepiece offers grearer convenience in
changing magnifications.

Lefe: Quick-change mosepicee and objective centering ring.
Right: Triple-revolving nosepiece.

COMPENSATORS AND QUARTZI WEDGES

Available as accessories, AQ Spencer Full Wave and
Quarter Wave Compensators of stressed plastic are mounted
in metal plates. These are recommended for routing de-
terminations involving optic sign. A Becke aperture plate
15 offered for use in determining refractive index by the
half-shadow or double diaphragm methods.

Popular accessories also include the AO Quartz Wedge,
which provides compensation from a true zero order through
the third order. It is used to determine optic sign and to
estimate retardation,

A graduated quartz wedge, complete with upper analyzer
1s also available, It provides a means for rapidly measuring
retardation withour reference to interference color charts.

SELECTION OF OPTICAL EQUIPMENT

Listings of all models of AQ Spencer Polarizing Micro-
scopes do not include any “standard optical outhts”™. The
diversity of uses for this type of equipment requires that
the user have complete freedom of choice in selecting ob-
jectives, eyepieces, compensators which suir his needs. Com-
plete oprical equipment and accessories for polarizing micro-
scopes will be found in the accessory pages of this section,
More general accessories such as illuminators, photomicro-
graphic cameras, camera lucidas, ere. will be found else-

where.

copy not for resale or commercial use
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Mo, 555

No. 555 Graduated Quartz Wedge

The Graduated Quartz Wedge consists of 3 principal
parts: a quartz wedge with a scale on the top surface and
mounted in a slide; a holder contamning a cross-line dise
and a Polaroid disc; and a special wide field evepiece which
may be focused on the seale and cross lines. The scale is
graduated from —3500 ro +2500 millimicrens in 10 milli-
microns intervals. A measuring accuracy of =29 is main-
tained. The lines and numerals are engraved through a
semi-transparent metallized surface along the edge of the
wedge, and appear bright on a gray field. The Graduated
Cluartz Wedge firs standard diameter eyepice tubes withoue
an adapter, Large diameter eyepiece tubes on AO Polariz-
g Microscopes Nos, 37, 39, 40, and 41 require the No.
331 Universal Adapter.

Cat, MNa, I:lut.ripri:m Price

555 Griduamd Cluartz "l."-"':'rjgc n:-m]:[rq'r a5 described
above, N case T i .

Mechanical Stages

All AQ Spencer Polarizing Microscope Stages, except that of
the P45, are drilled and tapped to take Mechanical Stages MNos.
495 and 496. They are easily awachable and revolve with the
microscope stage. | hese mechanical stages have a lateral excur-
sion of 75mm and a to-and-fro movement of 23mm. They can
be adjusted to accommodate 25 x 75 and 25 x 45mm slides, and
are graduated with verniers reading to 0.lmm. Operating buttons
are located on each side of the mechanical stage.

The No. 496 Point Counter Stage (Chayes’ Method) is the
No, 495 with the addition of click wheels and springs which per-
mit moving the specimen a dehnite distance with each audible
click {0.32mm in the cast-west direction or 0.5mm in the north-
south direction). The click spring is easily lifted for normal use
of the stage,

Cot. No. Dascription Price

495 Gr.krlu::l:d A[{:I.Lh'lh[l: Blechamical Stage for AD
Spencer Polarizing Microscopes, in case

496 Pomt Counter Mechanical Stage; graduated, actach-
able to AD Spencer Polarizing Microscopes, in case

No. 4935

No., 496

e L e

NMNa, 537

Slow-Motion Stage Attachment

A slow-motion stage artachment (factory installation only) is
available for use with Microscopes Mos, 37 and 39, This .j|:|::u-]1-
ment is particularly wuseful for research work in oprical erystal-
lography,

Cat, Mo, Description Price

537 Slow-motion atwachment for stage, available for use
on Microscopes MNes, 37 and 39

Top Condenser Unit For Qil Immersion

The N, A, 1.25 Top Condenser Unie INo. 534 is recommended

for use with o1l immersion objectives when the condenser is to be
immersed. It replaces the IN. A, 1.00 unir supplied as standard
on the swing-out condenser arm of Microscopes MNos, 39, 40,

41, P42, and P43,

Cat, Mo. Dl::rrpﬂnn

I NS TRUMENT

No, 534

534 N.A ] '-'5 Tﬂp Condenser Ll'm[
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Cabinet

Sturdy gray leatherette covered carrying case, with handle
fastened to lid, holds microscopes in vertical position. A
positive draw bolt prevents accidental opening. There s
space inside for carrying objectives, eyepieces and compen-
SALOrs,

Strain-Free Objectives

Five abjectives are recommended
for use on the P45 Microscope. All
are pacfocal on the nosepicce,
Choase from the tabular specifica-
tions those which best suit your
requirements, Either 1287 or 1284
may be used for interference fig-
ure ohservation.

Cross-Hair Eyepieces
Cross-hair eyepieces for AQ Po-
larizing Microscopes have a focus-
ing eye lens. The eross-hairs, ruled
on a glass reticule dise, are accu-
rately centered with respect to the
outside diameter.

Mo, 449

For Observing Interference
Figures

For conoscopic cbservations a
pinhole eyepiece is available. For
obtaining a magnified image of an
interference figure, the telescopic
eyepiece may be used in place of
a pinhole. Magnification of the
Telescopic Eyepiece is 4X.

Mo, 1000900
Measuring Accessories
Micrometer Eyepieces may be
used for measuring objects seen
through the microscope. Those
listed have focusable eye lenses. A
stage micrometer is awvailable for

Scale of Mo, 415 calibration.

Caot. Mo. DESCRIPTION Prico

PasA | Polanizing miEr;:-.;-::;z“w.i:h double nosepicce in
cabiner, but without objectives, eyvepicce,
OF ACCessnries - -

P45B | As described above but with triple nosepiece ..
PASC | As deseribed above bur with quadruple nosepiece
1647 | Cabiner for P45 microscope. If noe desired
deduct

388 | Replacement bulb 15 ware MLCP,

Select Objectives, Eyepieces and Compensators from listing below:

AQ P45 Polarizing Microscope Accessories

Eqaiv. Inirial | Working Price
Cat. Mp.| Forus Magnifl- H.A. Distance U= I ——
in mm cotion i mem coated cole
1274 302 33 0% 24.1
12Fs5 23 ] A7 210
1280 16 14 o 4
1284 & 20 14 [.44
1287 e 43 M 0_&3
Cat. No. DESCRIPTION | Price
447 Cross-Hair Eyepiece, 6X standard size {

448 Cross-Hair Eyepiece, 8X standard size
449 Cross-Hair Eyepiece, 10X standard size |

546 Pinhole Eyepiece, Standard Diameter
1000900 Telescopic Evepicce

Cat. Ho. |

S

415 | Micrameter Eyepiece, 6X, Smm scale divided
inta 30 patts . . S —
420 Micrometer Ewepicce, 10X, Smm scale di-
vided inte 1M pares

DESCRIPTION Price

400 | Seage Micromerer with Imm scale divided
imto units of 0.00mm

Compensators

Below are listed accessorres for determining the nature of bire-
fringence. These are in metal mounts ficting the slot in the lower
end of the body tubes of all AQ Spencer Polarizing Microscopas.
The mount is marked with an arrow to indieate the direction of the
retarded or “slow™ ray. The Mo, 545 includes a Full-Wave Plate

as well as the accurately milled apertures.

Cat. No. | DESCRIPTION Price

540 Full-%ave Place, 1st order red
542 Quartz Wedge, [ to 11 ordes
544 | Quarter-Wave Plate

545 Becke Aperture Plare

copy not for resale or commercial use
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e For routine work or
studdent use in oplical
crystallography

» Simplified adjustments

s Moderate price

LEFT—AQ Spencer Palarizing Micro-
scope No, P42AC a5 dercribed.

RIGHT—AQ Spencer Polarizing M-
crascope Mo, PIIAC as described.

Stand

The stand of both the MNos. P42 and P43 Microscopes
measures 103mm from optical axis to arm at stage level,
132mm from table to stage and provides a radial clearance
of 78mm from the center of the stage to the coarse adjust-
ment "V block.

Range of movement in the coarse adjustment (diagonal
rack and pinion) is 70mm with an added 30mm excursion
permitted by an intermediate dovetail slide. This additional
excursion allows ample space for use of a vertical illuminator
when desired.

The micrometer-screw type fine adjustment is graduated
to show .0025mm of movement.

Body Tube

Both microscopes offer a large-sized body tube with stand-
ard diameter eyepiece tube and pinhole eyepiece. A slot in
the body tube for use of optical compensators is provided
with a shutter so that it can be closed when not in use.

The analyzer, of optical quality Polaroid, is available in
either a rotatable or fixed mount. The letter A or B in the

W8 POLARIZING MICROSCOPE

Nos. P42 and P43

micrascope listing indicates the rotatable or fixed mount.

The P42 Microscope is available with a fixed focus Amici-
Bertrand lens which is precentered at the factory and is not
equipped with an iris diaphragm. The MNo. P43 Microscope
has no Bertrand lens.

Both microscopes are available with either a quick-change
nosepiece with three objective centering rings or a triple-
revolving nosepicce, specified by a second letter, C or D,
in the microscope listing. When 2 or 4 objectives are or-
dered with the D outhe, a double or quadruple revolving
nosepiece may be specified if desired.

Stage

The Mos. P42 and P43 Microscopes use the 125mm
plain-bearing, revolving stage having the periphery gradu-
ated in degrees with a vernier reading to three minutes of
arc, When a revolving nosepiece is specified (Mos, P4ZAD,
P42BD, P43AD or P43BD), a centerable stage is supplied.
The stage for the Nos. P42 and P43 is drilled and tapped
to accommodate the smaller universal stages as well as the

Mo. 495 AD Spencer Mechanical Stage.

copy not for resale or commercial use
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Substage Equipment

Both the MNos. P42 and P43 are equipped with a com-
bined condenser and polarizer having a numerical aperture
of 1.0. The Polarcid polarizer is mounted in a graduated
rotatable mount. The upper condenser element is mounted
in a stirrup and can be inserted or removed from the opti-
cal system quickly and easily to provide parallel or con-
verging light as desired. An interchangeable upper element
of N.A. 1.25 is available as an accessory. The condenser is
equipped with an upper iris diaphragm and a simple shueter
for work with oblique light. A lower iris diaphragm is avail-
able as an accessory.

Cabinet

Both microscopes are supplied in attractively finished hard-
wood cabinets with lock and key. A felt-lined accessory case

is included.

The following comparative listings include three objective centering rings
or triple revolving nosepiece, but no objectives, eyepieces, or compensators. See
catalog sheet for a complete list of AQ Spencer Polarizing Microscope objec-

No. 455 AQ triple revolving, dual-cone nosepiece
on Mo, 42 AD.

tives, eyepreces, vertical illuminators and accessories.

Bertrand Lens Analyzer
Cat. — Substago
MNo. T i Moseplaca Stage Polarizer Price
Method | Diophrogm Type et
PAZAC | Fixed MNone Polaioid | Rococable gﬁﬁ:ﬂ‘;ﬁ?ﬂ; Mon-centérabls: | Polaroid
P42BC Fixed IHone Polaraid Pon-rotatable gﬂjrkﬂﬂﬁﬁfgﬂaﬁgi Man-centerable Palarod
Pa2AD Fixed MNone Polaroid Roratable Eﬂrﬂ qu]w'ng. Centerable Polaroid
WCenEerLng

Pa2BD Fixed Mone Polaroid MNon-rotatable FJ:EI-EEE:::!:EIHE Centerable Polareid
P43AC Mone Mone Polarod Rotatable gﬁ;ﬂkﬂtﬁfﬂ;‘ﬂf;: Mon-centerable Polaroid
P43BC MNone MNone Polarod Mon-rotatable gﬁjﬂcﬂﬂﬁéﬂﬁrﬁ; Mon-centerable Polareid
P43AD Meone Mone Polaroid Rorarable gﬁiﬁﬁnﬁ;“ﬂ Centerable Palareid
P43ED Mone Mone Polaroid Mon-rotatable aﬁhﬁ::rﬂnﬂ | Centerable Palaroid

534 N.A, 1.25 Tep Condenser Llnit

548 Pmhole Eyepiece (standard diameter, 23.22mm) deductible if not desired

526 Lower Iris Diaphragm

4863  Objective Centering Ring (3 furnished with Qumk-'l:h;mg: Hmcpucce:l price for each addivional .

copy not for resale or commercial use
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Stand

The stand is 103mm from optical axis to arm at stage
level, 132mm from table to stage and provides a radial clear-
ance of 78mm from the center of the stage to the coarse
adjustment "V" block.

The eoarse adjustment (diagonal rack and pinion) pro-
vides a vertical movement of 70mm with an added excursion
of 50mm permiteed by an intermediare dovertail slide. This
additional excursion allows ample space for use of a vertncal
illuminator when desired.

The micrometer-screw type fine adjustment is graduated
to show .0025mm of movement,

Body Tube

A large-sized body tube with large eyepiece tube and pin.
hole eyepiece is included. The body tube has a slot for use
of optical compensators and a shutter provides for closing
the slot when not in use,

Microscope MNo. 41 uses a 12mm Ahrens prism analyzer,
available in either a fixed or rotatable mount. In the listing
on the reverse side, the letter A after the number designares
rotatable, the letter B designates fixed mount, Microscope
Mo. P41 uses a Polaroid analyzer in place of the Ahrens
analyzer,

NSTRUMENT DIVISIDN e« BUFFALDLD 1 &, NEW

POLARIZING MIGROSCOPE

No. 41

o For advanced work in eptical
crystallography

o Complete adjustments

o Choice of natural crystal or
Polaroid elements

AQ Spencer Polarizing Microscope
No. 41AC ar deseribed.,

The Bertrand lens in vertieal focusing sleeve mount is
centerable and has a built-in iris diaphragm. A quick-change
nosepiece with three objective centering rings or a non-
centerable triple revolving nosepiece may be specified. In the
comparative [istj.ng the second leeter (C or D respe:ri'l.-'el}r]
.'Ih:fl' ﬂ'l: miffD!{DFE mﬂd!l num!:l!:r indic&tti d‘t tm Uf
nosepiece desired. When 2 or 4 objectives are ordered with

Model D, a double or quadruple nosepiece may be specified
if desired.

Stage

The 125mm plain-bearing, revolving stage has the per-
iphery graduated in degrees with a vernier reading to three
minutes of arc, A centerable stage is supplied as standard
equipment when the microscope has a revolving nosepiece,
as on microscopes MNos. 41AD, 41BD, P41AD, and P41BD.
The stage is drilled and tapped to accommodate the smaller
universal stages as well as the No, 495 AQ Spencer Mechan-
ical Srage.

Substage Equipment

Microscope No. 41 is equipped with a combined condenser
and polarizer having a numerical aperture of 1.0. The
polarizer is a 12mm Ahrens prism mounted in a graduated
rotatable mount, The upper condenser element is mounted

Y 0ORK
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in a stirrup and can be inserted and removed
from the optical system quickly and easily to
provide parallel or converging light as desired,
An interchangeable upper element of N.A. 1.25
is available as an accessory. The condenser is
equipped with an upper iris diaphragm and a
simple shutter for work with oblique light. A
lower iris diaphragm is available as an accessary,

The No, P41 5u[':5tagt {;qufpmznt is identical
with the exception of the polarizer which is
Polaroid instead of an Ahrens prism,

Cabinet

The microscope is supplied in an attractively
finished hardwood eabinet with lock and key, A
felt-lined accessory case 15 included with the
cabinet.

The following comparative listings include
three objective conteri g rings or triple revolving
mosepiece, but no objectives, eyepicees, or com-
pensators. See catalog sheet for a complete list l
of AQ Spencer Polarizing Microscope objectives,

AQ Spencer Polarizing Microscope

evepieces, vertical illuminators and accessories. No. 414D a5 described.
Bertrand Lens | Analyzer [
‘I:'IT-. Focusing Iris : Nasaplece Sune ::?;:?ti? Feice
Method Diaphragm Type e
. Quick-Change with 3 | [Zmm
A1AC | Vercical Sleeve | Centerable | 12mm Ahrens | Rotarable Obj, Cencering Rings Mon-centerable K hiesiv
Q1BC | Verrical Sleeve | Centerable | 12mm Ahrens | MNon-rotatable gﬂﬂ*ﬂ:ﬂﬁ;?ﬁé Mon-cenrerable Eh'::;_‘
41AD | Wertical Sleeve | Centerable | 12mm Ahrens | Rotatable Eriph: Rw?]ﬁns Centerable 1Zmm,
on-Centering Alarens
318D | Yertical Sleeve | Centerable | 12mm Ahrens | Mon-rotarable P'Eﬁ!:cﬁf:r?i;mg Centerable .Li':trmns
PA1AC | Vertical Sleeve | Cenrerable | Polaroid Ratatable E:;EEEE“E::?‘;‘E:?E': Mon-centerable Poalacoid
P41BC | Vertical Sleeve | Centerable | Poliroid Non-rocacable gg;"éﬂ'::"ﬁ’-g ‘E;’_"; MNon-cesterable: | Palacoid
PAV1AD | Wertical Sleeve | Centerable | Polacaid Rotarahle Eﬂﬁiﬁ::ﬁh‘;ﬂg Centerable Palaraid
P41BD | Vertical Sleeve f Cenrerable | Palaraid MNon-rotatable E:ﬁ]:j:::rlsgns Centerable Polaraid |
534 M. A. L25 Top Condenser Unit.... P e Loy A ;
547 Pinhole Eyepiece (large diameter, 30.00mm) deductible if not desired e
526 Lower Iris Diaphragm e S e
463  Ohjective Centering Ring (3 furnished with Quick-Change Mosepiece), price for each addirional

COMPANY
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W) POLARIZING MICROSCOPE

No. 40

o For advanced routine and
research in oplical crystallog-
raphy

¢ Maximum convenience of
ad justments

o Choice of natural crystal or
Polaroid elements

Stand

The stand is 103mm from optical axis o arm at stage
level, 132mm from table to stage, and provides a radial
clearance of 78 mm from the center of the stage to the
coarse adjustment V" block.

The coarse adjustment by diagonal rack and pinion pro-
vides a movement of 70mm. An intermediate dovetail slide
permits 30 mm additional excursion. This additional excur-
sion allows ample space for use of a vertical illuminator
when desired.

The micrometer-screw type fine adjustment is graduated
to show .0023mm of movement.

AQ Spencer Polarizing Micrarcope
Mo, 40AC as deseribed,

Body Tube

! it A large-sized body tube with large eyepicce tube and pin-
| asta 6}54 ; SRR hole eyepiece is included. The body tube has a slot for use
\S#4d | of optical compensators and a shutter provides for closing
B S the slot when not in use.
' ' The 1Zmm Ahrens analyzer in No. 40 is available in
either a rotarable or non-rotatable mount. In the listings on
the reverse side, the mounts are designated by the letter A
or B respectively fuf]-:lwing the microscope number. Micro-
scope No, P40 uses a Polaroid analyzer of precision eptical
quality, in place of the 12mm Ahrens analyzer.

The spiral-focusing Bertrand lens is in a centerable mount
with built-in iris diaphragm. A quick-change nosepiece with
three objective centering rings or a non-centerable, triple
revolving nosepiece may be specified. These nosepieces are
indicated by a second letter (either C or D respectively)
following the catalog number. When 2 or 4 objectives are
ordered with a [} model, a double or quadruple revolving
nosepiece may be specified if desired.

Stage
AQ Spenicer Polarizing Microscope : The 125mm P!_:“in'b'm'i“g' Ircm[ving.snagc has the per-
No. 404D as described, iphery graduated in degrees with a vernier reading to three

I NS TRUMENT DIVYISION e BUFFALTO 13, NEW Y 0ORK
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minutes of arc. On Microscopes Nos. 40AD, 40BD, P40AD,
and P40BD a centerable stage is supplied when a revolving
nosepiece is specified. The stage is drilled and tapped ro
accommodate the smaller universal stages as well as the Mo,
495 AQ Spencer Mechanical Stage.

Substage Equipment

Microscope MNo. 40 is equipped with a combined conden-
ser and polarizer having a numerical aperture of 1.0, The
polarizer is a 12mm Ahrens prism mounted in a graduated
rotatable mount. The upper condenser element is mounted
in a stirrup and can be inserted and removed from the
optical system quickly and easily to provide parallel or con-

verging light as desired. An interchangeable upper element
of MN.A, 1.25 is available as an aceessory. The condenser is
equipped with an upper iris diaphragm and a simple shutrer
for work with oblique light. A lower iris diaphragm is
available as an accessory.

The MNo. P40 substage equipment is identical with che
exception of the polarizer which is Polaroid instead of an
Alrens prism,

Cabinet

The microscope is supplied in an aceeactively finished hard-
wood cabinet with lock and key. A felt-lined accessory case
is included with the cabinet.

The following comparative listings include three objective
centering rings or triple revolving nosepiece, but no ob-
jectives, eyepieces, or compensators. See catalog sheet for a
complete list of AQ Spencer Polarizing Microscope ob-

Jectives, eyepieces, vertical illuminators and accessories,

Bartrand Lens Analyzer
Cat, Substage
No. Forusing Iris Nosepiace Stage Polarizer Price
Mothed | Dlaphragm Type Minuit

40AC | Spiral Centerable | 12mm Ahrens | Roeatable g;;ﬂ%?“‘t:ﬁs:s“ﬁ::; MNeon-centerable | 12mm Ahrens

40BC | Spiral Centerable | 12mm Ahrens | MNen-rotatable gg;‘k&'{?‘":ﬁ:’s'ﬁ::; MNon-centerable | 12mm Ahrens

40AD | Spiral Centerable | 12mm Ahrens | Roratable ﬁiﬁtﬁﬁgﬁs Centerable 12mm Ahrens

408D Spiral Centerable 12emm Ahrens Mon-rotarable ﬁ::ﬂ:ﬂﬁ::;ﬁ;iﬂﬂ Centerable 12mm Abrens
P40AC| Spiral Centerable | Polaroid Rotatable gﬂ:’*&cﬁlﬂ:ﬁg“ﬁﬁ; Mon-centerable | Polarcid
P40BC | Spiral Centerable | Polaroid Mon-rotatable gﬂ;cmfg‘ﬂﬂ:; Mon-centerable | Polaroid
PAOAD | Spiral Centerable | Polaroid Rotatable LEEI;E::::}::"E Centerable Folaroid

P20BD | Spiral Centerable | Polaroad MNon-rotatable ﬁggiiﬁ:ﬁ;“g Centerable Palaroid
534 MNLA; L.25 Top Condenser LINIE ... i sorsdh it sesiasisinstesiassastsss iostais
547  Pinhole Eyepicce (large diameter, 30.00mm) deductible if not desired .o
20 Loneer Teln DD s s e e L S e TR
463  Objective Centering Ring (3 furnished with Quick-Change Nosepiece), price for each additional . oo,

AMERICAN 0 PTICAL COMPANY
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POLARIZING

MICROSCOPES

POLARIZING MICROSCOPE

Nos. 37 and 39

» For research in optical erystallography
* Maximum adaptability and precision

* I50mm ball-bearing revolving stage

§i et

ay described,

AQ Spencer Polarizing Micrascape No. 374

- R Sl TV SRS

AD Spencer Polangzing Microscope Neo, 394
as described.

Stand

Both microscopes have the same stand and stage. The
Stﬂnd iS- Iﬂ.l’EE,. llﬁmin i-ru[n UPLEEJ[ -'I.:'-'ILE O army at fﬁrﬂg{?
level, 170mm from table to stage, and provides a radial
clearance of 83mm from the center of the stage to the
coarse adjustment V" block,

The coarse adjustment (diagonal rack and pinion) pro-

vides a movement of 80mm. An intermediate doverail slide
extends the excursion a further 50mm, providing ample
extension for use of a vertical illuminator.

I NS TRUMENT DIVISION

The micrometer-screw type fine adjustment is graduared
to show 001 mm of movement.

Body Tube

Both microscopes have a large-sized body rube with large
diameter eyepiece tube and pinhole eyepiece. A properly
oriented slot for the introduction of compensators is provided
with a shutter so that it can be closed when not in use, The
analyzer, a 12mm Ahrens prism in the No. 37 and No. 39,
is available in either a rotatable or fixed mount, designated

e BUFFALTOD 1 3, N EW

Y 0ORK
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in the listings below by the letter A or B respectively afrer
the microscope number. MNos. P37 and P39, lower in price,
have Polaroid analyzers in place of the 12mm Ahrens prisms.

The No. 37 has a spiral-focusing Bertrand lens whereas
the MNo. 39 uses a Bertrand lens in vertical-focusing sleeve
mount. Regardless of the difference in focusing mechanism,
the Bertrand lens is centerable and is provided with an iris
diaphragm. A quick-change nosepiece with three objective
centering rings is standard equipment.

Stage

Both microscopes have the 150mm ball-bearing revolving
stage. The periphery is graduated in degrees with a vernier
reading to three minutes of arc. A slow-motion stage adjust-
ment is available at slight additional cost; this mechanism
can be installed only at the factory. The stages are drilled
and tapped to take a 3, 4, or 5 axis universal stage or the
Mo, 495 AO Spencer Mechanical Stage.

Substage Equipment

The combined condensers and polarizers for all AQ Spen-
cer Polarizing Microscopes are equipped with a stirrup
mounting for the upper condenser elements so thar they

may be thrown in or out of the optical system to change
from parallel to converging light quickly and easily. A eon-
venient shutter for oblique light work is also provided.

Microscope No. 37 has the large, 5-element, achromatic
substage condenser, complete with 15mm Ahrens prism
polarizer in graduarted rotatable mount with upper and lower
iris diaphragms. The No. P37 has an identical substage
except that Polaroid is used in place of the Ahrens prism,
These condensers have interchangeable front elements pro-

viding NLA. 1.40 and N.A, 1.0,

Microscope MNo. 39 is supplied with the 3-element com-
bined substage condenser with 12mm Ahrens prism polar-
tzer in graduated rotatable mount, The MNo. P39 has an
identical substage except that Polaroid is used instead of
the Ahrens prism. These condensers have a numerical aper-
ture of 1.0. An N.A. 1.2 top element is available as an ac-
cessory. The upper iris diaphragm is standard equipment
on the MNa. 39 and No. P39, A lower iris diaphragm is
available also as an accessory.

Cabinet

These microscopes are supplied in attractively finished
hardwood cabinets complete with lock and key. A felt-lined
accessory case 1s included.

The follonmg comparative listings include three objective centering rings or
triple revolving nosepiece, but no objectives, eyepieces, or compensators. See
catalog sheet for a complete list of AQ Spencer Polarizing Microscope objec-
tives, eyepieces, vertical illuminators and accessories.

P Bertrand Lens Analyzer ii Substoge Equipment

“uﬂ'-. F;"::;Tg Dlupl;-ill::gm Type | Mount F?::' ol o Fﬂllﬁll"h:ll"l I.:;:;:r Condenser |I EI::':nr Price
ATA | Spiral Cenrecable fﬁ'::;s Roratable %:':ﬂ; E:::_JH: 4!'31::.25 Furnished Seelement ﬁ';::‘ }EE and |

o |t | ot | B, (N |G N o s | s [N 120

P37A | Spiral Cenerable | Polareid | Rotatable Elljﬁg; Ez:lln.rah!r Polaroid | Furnished | S-element ﬁi :Eg and

P378B | Spiral | Centerable | Polareid Ei::l:a i Luﬁ; g:ﬂ::_mbh Polaroid | Furnished | S-element | -y 1-00 and

I9A ;:::ﬂ Centerable EI::;: Rotatable %"ﬂ:& Eqmm:;rahle EI:'::IE Available** [ 3.element | NLA, 1.00***

ase gl::f:ql Centerable Ehn:zi fﬁ;;b]e %l:lkg‘e NmT;rahh Li?:m: Available*® [ 3.element | N.A. 1.00%%*

P30A g]:::i:"l Centerabls | Polaroid | Botatable ﬁ;]:q E-::.::m]:h Polaraid | Available®™® | J-elemene | BLA, 1.00%%*

PI9B ;;::ﬂ:ul Centerable | Polaroid fi:nar;;hh %‘;‘f’g' Efﬂm:;nh]t Polarcid | Available®* | 3.element lN.H. 1.00%** |

#537  Slow-motion attachment for stage is available for use on MNos. 37 and 39 Microscopes. Addicional priee ... ... ..
#¥538 Lower Iris i3 available For use en Mo, 39 Miceoscope. Additional price ...
#+¢534 MN.A. 1.25 Top Condenser Unit s also available for use on MNo. 39 Microscopes. Pl.ddlumal price .
547 Pinhole Eyepiece (large diamerer, 30.00mm) deductble if nor desired £
463  Objective Centering Ring (3 furnished with Quick-Change MNosepiece), price Fﬂr earh nddlunnul

AMERICAN 0OPTICAL COMPANY
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POLARIZING

MICROSCOPES

FOR REFLECTED LIGHT

¢ Specifically designed for examina-
tion of opaque anisotropic materials

o Integral light source of high
intersily

* Intermediate slide allows ample
reorking distance

'_.'Tp._'_'.—

v

Intermediate doveta!l body tube shde ex-
tendr the range of the rack-and-pinion ad-
justment. Focusable stage i ummecessary.

THE No. 44AV Polarizing Microscope is designed for the
examination of opaque anisotropic material with reflected
light. It is particularly useful in the fields of mineralogy and
metallurgy. The vertical illuminator with large integral
tlluminating unit, has adequate intensity for polarized light.

This large size vertical illuminating unit is attached direct-
ly to the microscope body on the No. 44AV, AD Polarizing
Microscope. As the vertical illuminator is to the lefr of the
microscope all controls are naturally placed and easy to
reach. The quick-change nosepiece is mounted on the verri-
cal illuminator, When refocusing to accommodate various
specimens the light source is always in perfect optical align-
ment and is not disturbed.

Polarizing Microscope No. 444V for reflected light, showing Vertical
Mluminator with large Muminating Unit in place.

POLARIZING MICROSCOPE

No. 444V

e

Stand

The stand of the No. 44AV Microscope measures 103mm
from optical axis to arm at stage level, 132mm from table
to stage and provides a radial clearance of 78mm from the
center of the stage to the coarse adjustment V" block.

Range of movement in the coarse adjustment (diagonal
rack and pinion) is 70mm with an added 50mm excursion
permitted by an intermediate dovetail slide. This additional
excursion allows ample space for use of a vertical illuminaror
when desired,

The micrometer-screw type fine adjustment is graduarted
to show 0025mm of movement.

copy not for resale or commercial use
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Body Tube

The microscope has a large-sized body tube with standard
diameter eycpiece tube. A slor in the body tube for use of
optical compensators is provided with a shutter so thar it
can be closed when not in use. The analyzer, of optical
quality Polarcid, is available in a rotatable mount only.

Stage Cabinet
The No. 44AV Microscope uses the 123mm plain-bearing, The No. 44AV Microscope is supplied in an attractively
centerable revolving stage having a periphery graduated in finished hardwood cabinet with lock and key. A fele-lined
degrees with a vernier reading to three minutes of are. accessory case is included.
Cak Me. Dascription Pries

43aV  AD Spencer Polarizing Microscope for reflected light with
vertical illuminator, large illuminating unir, wariable trans-
former, and one objective adaprer, bur without ebjectives and
eyepieces, in leatherette covered hardwood cabiner .

Accessories For No. 44AV Microscope

Shert moune, strain-free, achromatic objectives are recom- surfaces coated with Americote, a low-reflecting film that
mended for optimum performance with polarized vertical reduces reflections and provides added contrast. They have
illumination. The five objectives in the series have air glass been corrected for use without a cover glass,

ACHROMATIC ﬂlchT_I'U'IS - | EYEPIECES
Amerlcoted, Short Mount, Strain Froe Standard Diameter, Facusing Eye Lonses
Cat. Equiv, M - Mumerical A

c1272 3 2mm 4X A0 447 [h Cross Hair

c1278 16mm 10X 25 | 448 8X | Cress Hair i

€128z Emm 0% S0 | 449 [0X Cross Hair

Clzas 4mm 40X B3 415 62X Micrometer ] Smm | 30 pacts

c1293 18mm | 95X {ail) | 125 | 420 | 10X | Miccometer | Smm | 100 parts
2510 Objective Adaprer . ... ... (One is supplied as standard with No. 44AV. For convenience, the purchase of an

adaprer for each additional ﬁ;l;;i;.'.l-:.l-i'i-'.l.‘.lﬂ be used is recommended.)

Miscellaneous Accessories

360 Lamp, 6.5wol, 2.75%-ampere ... ... MCP 540  Full-\Wave Plare, 1t ordee eed ... ..
400 Suage Micrometer (Zmm scale divided into units 542 Quartz Wedge, 1-3 order ...
of 0.0Imm) 544  Quarter-Wave Plate
495  Mechanical Stage, in case e s 5486 Pmhole Brepiece .o ss s
@ AMERICAN 0 PTICGAL C OMPANY
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| CROSCOPESS

ECAUSE of the many dissimilar uses for polarizing
microscopes, from the user’s point of view it is impractical
to furnish standard optical outhits for them. The following
listing of objectives, eyepieces, and accessories will allow the
purchaser to choose as few or as many as may be required
for any type of work. The total price of any polarizing

%) PoOLARIZING MICROSCOPE ACCESSORIES

microscope outfit can be computed by adding the prices of
optics and accessories to the price of the microscope stand.

The simplified mechanical conseruction of the P45 Polar-
izing Microscope Series does not permit the use of some
of the items listed here. Accessories recommended for use
with this series are listed on page F6 of the Polarizing

Microscope Caralog.

*Achromatic Strain-Free Objectives (For Transmitted Light)

*The strain-free objectives listed below are for use with transmitted light only. For work with

reflected light see description of short-mount objectives appearing on page F22 of this cataleg.

No. 463

No. 1280 No, 1290

All AO Eru:nc:r achromatic strain-free nbjtctim:s for
transmitted light are marked with the numerical aperture
and initial magnification. They are corrected for a rtube
length of 166.4mm and for a cover glass thickness of
0. 18mm.

FCH.' 'H:'Df]{ at lﬂw m:lgn:iﬁi:.‘l.t:iun S-EWI'J.I nl::jl:r;tih'l:!. dfC
offered. Maximum working distance and width of field
at low cost characterize Objectives MNos, 1270, 1271, and
1272, Objecrives Nos. 1274 and 1275 have a higher nu-
merical aperture and superior optical correction, in addi.
fion o the convenience of ]:H,:ing P.'er-m:n] with the high¢r
power objectives listed in the accompanying table,

Two 4mm objectives are offered. Objective No. 1287
has a numerical aperture of 0L66 and a relarively long work-
ing distance. It is recommended for orthoscopic work and
for conoscopic observations by students where safery of
slides and objectives is a factor. The MNo. 1290 is preferable
far CONOSCOPIC observations because of its hlghcr numerical

aperture of (.85,

Cal Equiv. | Initial Working Price
Nu‘ | Focus |Mognifi-  NLA, Distance . F—
T inmm | catien in mm coated | cotm®®
Diry I
1370 45 2 JOF 2.5 [
1271 40 3 A8 35.2
1272 32 4 A 2.0
1274 302 3.5 ik 24.1
1275 25 5 A7 21.0
1280* 16 | 1 il 4.5
1284 & | 20 50 1.44
12E7 4 43 Gy .63
1290 4 43 85 0.y
1291 ] 7 A% | 0.20
il Immersion
1295 18 | 97 | 1.2% | 013

*This objective is separable. When the front system is removed,
the back syitem becomes a 32mm, 4.

#%]n ordering Americote ohjectives, prefix cataleg number with
"C", viz. C1280,

AQO Spencer Polarizing Microscopes featuring quick-
change nosepieces have three Mo, 463 Objective Centering
Rings as part of their standard equipment. If more than
three objectives are ordered, an additional ring should be
purchased for each additional objective.

Cat. No.

463  Objecoive Centering Ring

Deseription Prica

Cross-Hair Eyepieces

Cross-hair eyepieces for AO
Spencer Polarizing Microscopes have
focusing eye lenses. The lines ruled
on the glass reticule disc are ac-
curately centered with respect to
the outside diamerter. Larg.r,: diame-
ter eyepiecces (30mm) are for use
with Microscopes MNos, 37, 39, 40,
and 41, which have large diameter
eyepiece tubes. Standard diameter

No, 449

Ma, 454

NS TRUMENT DIVYISION

e BUFFALTED

Cat. MNea. Dascriptian Price

For Microscopes Mos. P42, P43, and 44
447 Cross-Hair Evepiece, 6X standard size
448 Cross-Hair Eyepiece, 8X standard size ;
449 Cross-Haie Eyepiece, 10X standard size ... ,

For Microscopes Mos. 37, 39, 40, and 41

451 Cross-Hair Eyepiece, 55X large size .. ...
453 Cross-Hair Eyepiece, &X large size . 4
454 Cross-Hair Eyepiece, 10X large size ...
456 Cross-Hair Evepiece, 13X large size ... ...
457 Cross-Hair Evepiece, 20X large size

1 3, NEW
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eyepieces (23.22mm) are for use with Microscopes Nos,
F‘lh.'i. P43, and 44, which have standard diameter evepiece
tubes,

Adapters which allow standard diameter eyepieces to be
used in large diameter eyepiece tubes are listed in a suc-
ceeding appropriately headed rable.

Pinhole Eyepieces

A pinhole eyepicce, of appropriate diameter size, is sup-
plied as part of the standard equipment of the polarizing
microscope stand, except that of the No. 44, Standard diam-
eter (23.22mm) Pinhole Eyepiece MNo. 546 is used with
Polarizing Microscopes MNos, P42, P43, and 44, while No.
547, a pinhole eyepicce of large diamerer (30mm) is used
with Polarizing Microscopes MNos. 37, 39, 40, and 41.

Measuring Accessories

Micrometer Eyepicces Nos. 413 and 420,
of standard diameter, are available for use
on polarizing microscopes. They have focus-
able eve lenses and fit Polarizing Microscopes
MNos, P42, P43, and 44 withour an adaprer.
An eyepiece tube adapter is necessary when
using the micrometer eyepieces with AQ Mi-
croscopes [Mos, 37, 39, 40, and 41.

The Mo, 425 Screw BMicrometer E].I'Epi.ﬂ;-l: 15
used for precise linear measurements. Instead of visual eross-
hairs, it has a finely ruled glass seale with a center "™V ref-
erence point. Each scale interval exactly equals one revolu-
tion of the serew which moves it. When used on AO Micro-
scopes MNos, 37, 39, 40, and 41, this eyepiece requires the
No. 531 Universal Adapter.

A stage micrometer 5 available for thratlng eyepicce
micrometers, For other measuring accessories see catalog

sheet DA,

Mo, 420

Cat, Mo, Description Price
a1s Micrometer Eyepiece, 6X, 5mm scale divided
inte 30 parts ...
420 Micromerer E].replect, Ii]}"{ Emm _rn:,u[e ddvlded
inta 100 parts |

415 Serew Mmmmuer E."::|.I'-e;|-ue1;4!-f lﬂ:".' ﬁmm uu!e
divided mrwo 30 pares, rotating drum divided
mto 100 parts, mn case |

400 Srage Micromerer 'A'II!]!. Imm 5:.1]: du.rlv:led
into units of 0.00lmm L

Cat, No., Description Price

5456 Finhole Evepiece {stamdard diameter) ...
547 Pinhole Evepiece (large diameter)

Eyepiece Tube Adapters

Mo, 550

No, 551

Eyepiece Tube Adapters Nos. 350 and 551 are used to
adapt large diameter eyepiece twbes to standard diameter
size. The 550 adapter is used only for accessories (primarily
eyepieces) which drop into the standard diameter eyepicce
twbe. The MNo. 351 adapter, referred to as the Universal
Adapter, 15 used either F accessories which drop into, or
for accessories which are clamped onto, the standard eye-
piece tube. Examples of the latter type of accessory are the
Mo. 355 Graduated Quartz Wedge and the No., 425 Screw
Micrometer Eyepiece, The No. 331 Universal Adapter
increases the microscope body tube length by about 10mm.

Cal. Ma. Deseription Prica

550 Evepiece Tube Adapter, large vo standard .

551 Ulniversal E]repjm Tube Ada.p«tﬂ, [:a.ng: o
::;mdar:l el

Compensators

Nos, 545, 542, 544, 540

AMERITEGA

Below are listed accessories for determining the nature
ﬂr birﬂfriﬂgﬂ:ﬂcr, ‘I.hﬂ Wmixmﬂtﬂﬁ 114 5UPF“E& in r.l.'l.l:l:al
mounts which fit into the slot in the lower end of the
body tubes of all AQ Spencer Polarizing Microscopes. Each
mount is marked with an arrow 1o indicare the direction
of the retarded or “slow” ray. MNo. 343 includes a Full-
Wave Plate in addition to the accurately milled apertures,

Cal. Ma, Doscription Price

540 Full-Wave Plate, 1st order red ...
542 Quarcz Wedge, I o TIT order oo,
544 Quarter-Wave Plate ...,
545 .  Becke Aperture Plate .,

N DPTICAL
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MNa, 557

Cat, Me,
555 Gr:tdua_ud Cuartz Wedge complete as described

ibﬂ'll"f. m s

e — —

Description Price

Mechanical Stages

All AOQ Spencer Polarizing Microscope Stages, except that of
the P45, are drilled and tapped to take Mechanical Stages MNos.
495 and 496. They are easily artachable and revolve with the
microscope stage. | hese mechanical stages have a lateral excur-
sion of 75mm and a to-and-fro movement of 25mm. They can
be adjusted to accommodate 25 x 75 and 25 x 45mm slides, and
are graduated with verniers reading to 0.1mm. Operating buttons
are located on each side of the mechanical stage.

The MNo. 496 Point Counter Stage (Chayes’ Method) is the
Mo, 495 with the addition of click wheels and springs which per-
mit moving the specimen a definite distance with each audible
click (0.32mm in the east-west direction or 0.5mm in the north-
south direction). The click spring is easily lifted for normal use
of the stage.

Cot. Nao. Dasecription Price

495 Graduated Anachable Mechanical Stage for AD
Spencer Polarizing Microscopes, in case.......

496 Pomt Counter Mechanical Stage; graduated, attach-
able to AQ Spencer Polarizing Microscopes, in case. .

No. 555 Graduated Quartz Wedge

The Graduated Quartz Wedge consists of 3 principal
parts: a quartz wedge with a scale on the top surface and
mounted in a slide; a holder containing a crossline dise
and a Polaroid disc; and a special wide field eyepiece which
may be focused on the scale and cross lines. The scale is
graduated from —500 to 42500 millimicrons in 10 milli-
microns intervals. A measuring accuracy of =27 is main-
tained. The lines and numerals are engraved through a
semi-transparent metallized surface along the edge of the
wedge, and appear bright on a gray field. The Graduated
Quartz Wedge fits standard diameter evepice tubes without
an adapter, Large diamerer eyepiece tubes on AO Polariz-
ing Microscopes Nos, 37, 39, 40, and 4] require the No.
331 Universal Adapter.

No, 433

Na, 496

Slow-Motion Stage Attachment

A slow.motion stage attachment (factory installation only) is
available for use with Microscopes Mos, 37 and 39. This ateach-

sy ment is particularly wuseful for research work in optical erystal-
Ne. 73 lography.
::_u'r. No, o Description B Fri:ll
537 Slow-motion areachment for stage, mmi!ub]e_ For wse
on Microscopes Mes, 37 and 39
Top Condenser Unit For Qil Immersion
The N. A. 1.25 Top Condenser Unit No. 534 is recommended £
for use with oil immersion objectives when the condenser is ro be
immersed. It replaces the IN. A. 1.00 unit supplied as standard
on the swing-our condenser arm of Microscopes Mos, 39, 40,
41, P42, and P43. No, 534
Cat. No. Description _I."H_u-
534 N.A. 1.25% Top Condenser Ulmit . v,
I NS TRUMENT DIYISION e BUFFALTD 13, NEW YORK
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Lower Iris Diaphragm

A lower iris diaphragm for additional illumination control is available
for use on Microscopes Nos. 39, 40, 41, P42, and P43,

Cat. MNo.

Description

526 Lower Iris Diaphragm

No. 526

Revolving Nosepieces

Polarizing microscopes which are supplied with the AQ Spencer dual-
cone revalving nosepieces are equipped to accommodate three objectives
unless otherwise specified. When other than a triple nosepiece is desired,
indicate the correct nosepiece by caralog number. The price of the triple
nosepiece is included in the price of Polarizing Microscope stands where
D is the final character in the catalog designation (ie. P43AD). An
appropriate adjustment in the price of the stand must be made when the
double or quadruple nosepiece is specified.

Cat. Ne. Description Price
450 Double Revolving MNosepiece (non-centerable)
455 Triple Revolving Nosepiece (non-centerable) . ...

460 Quadruple Revolving [MNosepiece (non-centezable)

Quick-Change Nesepiece

AQ Spencer Quick-Change Nosepiece No. 461 permits rapid inter-
change of any number of standard objectives. This nosepiece, used with
Mo, 463 Objective Centering Rings, permits each objective to be individu-
ally centered to the optical axis of the microscape. All AQ Spencer Polariz-
ing Microscopes equipped with a quick-change nosepiece have three MNo.
463 Objective Centering Rings supplied as standard equipment. If more
than 3 ohjectives are ordered, an additional centering ring should be pur-
chased for each additional objective.

No. 455

- . Cat. No.

D-I:l:r.ip-ﬁ.un

Price

d
Lo.d =

462 Quick-Change IOSEPIEcs ........oooocciiciimmimnimsissismimisriss it srsspiinssnss
463 Objective Centering Ring

No. 462 and No. 463

Polarizing Microscope Cabinat

AQ Polarizing Microscopes are supplied as standard in attractively
finished hardwood cabinets, complete with handle, lock and key. Cabinets
accommedate a separate velverlined accessory case used as a drawer, also
furnished as part of the standard equipment. When ordering cabinet
separately, specify microscope serial number.

Cat. No. Description Price

1640  Cabinet for Microscopes MNes, 40, 41, P42, P43 and 44
1637 Cabinet for Microscopes Nos. 37 and 39 .

0PT

Mo, 1640
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ACCESS0ORIES FOR USE WITH REFLECTED LIGHT

Vertical llluminater

Designed for illuminating opague specimens, the AO
Spencer Vertical Illuminator No. 2531 with Illuminating
Unit MNo. 2520 provides the intensity necessary for polar-
ized light. It is conveniently attached to an AQ Spencer
Polarizing Microscope equipped with quick-change nose-
piece by screwing it into the Mo, 463 Objective Centering
Ring. In order to attach the illuminator to a microscope
with revolving nosepiece, it is necessary to first remove the
nmcpit:c-c from the micrus:;qp-:, Weench Mo, 471 should
be purchased for this purpose. Short-mount objectives, de-
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Reflectars

To direct the light through the objective, a zemi-trans-
parent plano-reflector and a first-surface mirror are mounted
so that either is easily brought into operating position by
sliding a horizontal bearing to one of two definite positions,
Both reflectors are removable for cleaning,

Since the image-forming rays pass through the reflector
as well as the objective, each reflector is made as precisely
as the optical elements of the objective and individually
inspected with an interferometer. Both surfaces are coated
and are optically flac and parallel. One surface is coated
with a high rcﬂtcl;ing film to concentrate a maximum of
light on the specimen; the other with a low reflecting film

DIV I
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scribed in an appropriately headed section, must be used
with this illuminator.

Cucrent AO Spencer Polarizing Microscopes have an
intermediate body tube slide in addition to the rack-and-
pinion adjustment, providing sufficient excursion for work
with thick specimens even with the Vertical Illuminaror in
place. This fearure eliminates the necessity of a focusable
stage. Attachment of the illuminating unit directly to the
WVertical Illuminator assures a perfectly aligned integral
light source, which 15 not distucbed by refocusing the

body tube.

AD Spencer
Vertical Mustinator
th life,

Path of
Light through

Vertical Hlluminator.

to transmit the light which would otherwise be reflected
out of the optical path, This unique feature increases the
illumination and eliminates the double image of the field
diaphragm.

Diaphragms

For maximum contrast withour unnecessacy glare, a field
diaphragm restricts the area of specimen illuminated to the
field covered by the objective-eyepiece combination. An
aperture diaphragm provides regulation of numerical aper-
ture for best results with each objective,

Y 0RK
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Mosepiece

The nosepiece of the Vertical Tlluminator permits rapid
changing of the objectives which are mounted in adapters
'l'i'ith hlndlt!-. TIIE ﬂﬂﬁtpitl.-f E.l'.ll:[ -'l.d-"lpﬂ:‘r EETH'II.: '[.I'I.I: 5hﬂr[l
mount objectives to be used to full advantage by position-
ing the rear focal plane of the objective as close as possible
to the reflecting element of the Vertical lluminator. Stand-
ard equipment supplied wich the Vertical Illuminator Mo.
2531 includes one No. 2510 Objective Adapter. An extra
Objective Adapter should be ordered for each additional
short-mount objective o be used.

lluminating Unit

Hluminating Unic Ne, 2520 has, as a light source, a con-
centrated-filament, low-voltage lamp of high intensity, and
operates from 110 wolr, 60 eyele AC by means of a
variable transformer., Two centering screws, operating
against a spring-loaded third point, permit convenient and
rapid centering of the lamp. A buile-in blue filter provides
light of daylight quality, so important in the idennfication

opaque minerals and non-metallic inclusions in meral
specimens,

Filters

For the use of filters to modify the color of light, a slot
15 provided in the Vertical Illuminaror. A Polaroid filter
15 supplied for use as a polarizer. A green fileer is also
available, primarily for use with metal specimens withour
polarized light.

No. 2519 with Vertical llluminator and Accessories in place.

Vertical lluminater Case

Wertical Illuminator Case MNo. 2519 is both functional
and attractive in design. Of wood construction, the case is
attractively finished and features a felt-lined, ficted interior.
Its sturdy compactness offers carrving convenience and
storage protection.

Cat, Na, Dascriphion Price

2531 Vertical Tlluminator with reflector, mirror, field and aperture diaphragms, Palaroid filer, and one
objective adapter, but without illuminating unie, transformer and case ...

2520  Large Hlluminating Unit with 6.5-velt, 2.75-ampere lamp, withour transformer
395 Variable Transformer for above

2510 Oibjective Adaprer [one is supplied as s:andard w-:]: I"\'n., 2531 Fu: convenience, t]-u,- pun;hm qE
an adaprer for each additional objective to be used & recommended.) ...

25N Green Filter for Vertical Illuminator e

2519  Case for Vertical Tlluminaor and Accessoris ..o

463  Objective Centering Ring for artaching Vernical Illuminator to Pﬂlnnzmg M:nmcn-paﬁ which
have guick-change nosepiece ... S N o

380 Lamp, 6.5-volr, 2.75-ampere for I.ar;u ll]umm::mg Um: R e e e e R + MCP

471 MNesepiece Wrench

*Achromatic Short-Mount, Strain-Free Objectives (For Reflected Light)

*The short-mount objectives listed below are for use with reflected light only. Fer
work with transmitted light, see description of strain-free objectives on page FI7.

The objectives for use with Vertical Illuminator Ne.
2531 are achromatic, strain-free, short-mount, and corrected
for use without a cover glass. Americoted surfaces increase
image contrast and light transmission.

Cat. Egquiv. Magnifi=- Mumerical

Me. Facus cation Aperture Prica
c1272 32mm X 10
12 i
No. C1288 No. C1282 No. C1278 Liaie: o aom ey s
C1288 4mm 40X 85
1293 1.8mm 25X (oil) 1 25

AMERICAN 0PTICAL COMPANY

F-22

v



POLARIZINSGEG M I CROSCOPESS

MISCELLANEOUS ACCESSORIES

Frequen:[}r it is desirable to use with the polarizing micro- or analyzing certain specimens, Only the more popular of
scopes various other microscope accessories originally de- these items will be listed here. Information on other items
signed for n:gular laboratory microscopes. While some of will be given upon request. When ordering these accessories,
these accessories are not used under conditions of polarized please be sure to specify microscope model and serial
light, they often give invaluable aid in observing, detecting, number.

Mo, 3708

J"'-.rp. ﬁﬁ-?ﬂ n-u'r.f: J‘Jﬂ. i,
{Shown with microscope and
illscrmimator i positron. )

INSTRUMENT

Adjustable Laboratory llluminator No. 3708

The AQ Adjustable Laboratory Illuminator Mo, 370B is designed to meer a wide
range of laboratory needs. It is equipped with a two-clement condensing system, a
graduated ins diaphragm which controls the amount of light reaching the specimen, a
convenient circular filter holder, an easily removed bayoner base lamp in focusing
mount, and one Corning Daylite Glass Filrer. This illuminator, mounted on a heavy
ring base, has a 614" elevating pillar.

Cat. Mo, Description Price

3708 INluminator, complete as described, with simple filcer holder, iris diaphragm,
Coming Daylive Glass, one 100 ware, 120 vole lamp, and 5 foot cord with switch

554 Multiple Filter and Water Cell Holder to fir No. 3708 Illuminator, of special
use to photomicrographers and microscopists requiring illumination control, Ac-
commodates both circulac and square filleers 3

Advanced Laboratory Illuminator No. 735B

The AQ Spencer No. 735B Illuminator, designed for advanced laboratory work,
is an efficient accessory to the microscope. It features a focusable two-element con-
densing system, screw-type tilting adjustment, and convenient external :d]ustmems and
controls. Standard equipment includes a simple filter holder and a large-size iris dia-
phragm which attach directly to the lens barrel, as well as one Corning Daylite Glass
Filter,

—_ _— e = = s =

Cat. Ne. Description Price

7356 AD Spencer Microscope llil:tl.'nil'l:ll'.ﬂ.l.', with simple filter holder, iris diaphragm,
Coming Daylite Glass, one 100 ware, 120 vole lamp, and 8 foor cord with switch

738 Mulaple Filter Holder, to fit Mo, 7358 Huminator ... . .

Meutral Density Filters

Theee accessory neutral density filters {squarc} of 59, 259, and 309 transmission
are available for microscope illumination intensity control.

Cat, Ma, Daseriptian Price
743 Square Meutral Density Fileer, 37 x 37, transmission 5309 ..

744 Meutral Density Fileer, 3% x 37, transmission 257

Ta5 Mewrral Density Fileer, 3" x }", tr:un.umu.s:nn e 1 ) R i L T

Photomicregraphic Cameras

AQ Spencer Photomicrographic Cameras are well-designed, yer moderately priced.
[llustrated is model No. 662B for 4" x 5" plates. Information on models for 35mm,
cut film, or other plate sizes is available upon request. If the camera is to be used with
Microscopes Nos. 37, 39, 40, and 41, specify the No. 635 Large Diameter Lighe-Tighe
Adapter when ordering. If the camera is to be used with Microscopes Nos. P42, P43,

and 44, specify Standard Diameter Light-Tight Adaprer No. 656, .
Cat. Na. Bl DIIII-'I;I‘;H o Price
‘_ﬁﬁﬂa Base and arm, Focusing telescope and Universal Elmuu x 5 camera back,

light-right adnpttr Mo, 656 or No. 635 (see preceding par.:grapl'il twa double
o TR T TR R o A et oy e P S e LR TR ey

DIVYISION e BUFFALTLD 1.8, NEW YORK
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Dark Field Accessories

The No. 344 Dark Field Condenser includes a center-
ing mount and objective aperture stop. The No. 329 Dark
Field Illuminator with builtin light source includes a
centering mount, one lamp, and objective stop (transformer
or resistance extra), Either condenser will fit the rack-and-
pinion fork-type substage of AQ Spencer Polarizing Micro-
scopes. Specify microscope serial number when ordering.

Cat. Ne. Description Price

344 Dark Field Condenser in case ...
329 Dark Field Tuminator with I':rullt -in llght

source, without transformer or resistance, in case
a9 Fixed Transformer, 110 volt ... 3
395 Yariable TmmFurrnfr [10-115% wole o 55 tfﬂll'.
337 110 volt Resistance, DLC,

No. 500

Microprojection Prism

The MNo. 346 Microprojection Prism is a useful teaching
accessory. It fits standard diamerer eyepiece tubes withour
an adapter. Large diameter eyepiece tubes on Polarizing
Microscopes Mos. 37, 39, 40, and 41 require the use of the
No. 551 Universal Adapeer.

Cat., Mo, Descriplion Prica

344 Prism, 45-90° type, hinged to damp which fts
standacd diamerer evepiece ubes, in case

Demonstration Eyepieces

AQ Spencer Demonstration Eyepieces Nos. 432 and
434 permit two persons to observe the same microscopic
field at the same time, The No. 551 Universal Adapter
is used with Polarizing Microscopes Nos. 37, 39, 40, and 41.

Cat, Mo, Dascription Price
432 Demonstration Eyepicce with 7.5X Eyepieces,
I Tpe—
434 Dremonstration E:.-'epll:n' vﬂth lﬂ?{ Ercpttcn.
e TR R Rl LR o

No. 344

Phase Condenser

No. 1000135 Single Unit Phase Condenser with No.
328-861 Fork Mount Adapter may be used on AQ Spencer
Polarizing Microscopes, Information on annular diaphragms
and phase objectives will gladly be furnished upon request.
Specify microscope serial number when ordering.

Cat. No. Description Price

1000135 Single Unit Phase Condenser including No.
328-861 Fork Mount Adaprer for AQ Spencer
Polarizing  Microscopes; with centering :r]-ev
scope, without diaphragms, in case i

Camera Lucida

The MNo. 500 AO Spencer Camera Lucida may be used
on AQ Spencer Polarizing Microscopes MNos, P42, P43,
and 44 withour an adaprer. Microscopes MNos. 37, 39, 40,
and 41 require the No. 551 Universal Adapter.

Cat, Me. Dascriplion Prico

= - ——

S00 Camera Lucida in case ...

No. 432

copy not for resale or commercial use
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