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BAUSCH & LOMB

DYNAZOOM

LABORATORY MICROSCOPES

INTRODUCTION

This DYNAZOOM Laboratory Mi-
croscope series introduces several
design advances, both optical and
mechanical, over previous micro-
scopes, with which you may be
familiar, Depending on the model
you have chosen, your microscope
may have several, or perhaps all
of these features: Low position
concentric coarse and fine adjust-
ment with its attendant ball-bearing
slides; the continuously variable
magnification system, 1X through
2X, commonly known as the
MICROZOOM Optical System; the
self-correcting tube-length adjust-
ment on the binocular eyepieces,
which maintains constant magnifi-
cation and parfocality regardless
of interpupillary setting; the built-
in research type mechanical stage
with ball-bearing slideways and low
position concentric controls; the
built-in high intensity illumination
system for photomicrography; and
the two new attachable cameras
for photomicrography.

All optics are Balcoted to
reduce flare and improve contrast
in the image.

RESPONSIBILITY FOR DELIVERY

Every shipment of Bausch & Lomb

products is in good condition when
it leaves the factory, The trans-
portation company, when itaccepts
the shipment, becomes the con-
signee's agent and is responsible
for safe delivery.

If shipment shows evidence of
rough handling, have the agentnote
on the receipt “Received in bad
order”, or if “concealed damage"
is revealed after unpacking, call
the representative of the trans-
portation company within 48 hours
and have him make out a “Bad
order” report, Unless this pro-
cedure is followed you lose all
right to recovery from the carrier,

UNPACKING AND SETTING UP

The microscope will come to you
packed in a corrugated carton, The
two small inner cartons contain
parts and accessories. You should
also find a transparent plastic dust
cover packed with this manual, Use
this to cover your microscope when
not in use,

Grasp the microscope arm and
lift out the microscope base and
arm assembly, Remove the micro-
scope body with its attached nose-
piece and objectives from one of
the small cartons and set it in
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place in the arm (Fig. 1). The
small Clamp Screw (Fig, 1) at the
front of the arm is to be used to
clamp the body in place for either
normal (Fig, 1)or reversed (Fron-
tispiece) usage, as you prefer.

Unpack all other loose acces-
sories and check them againstyour
order before discarding the carton,

GENERAL OPERATING
PROCEDURE

Eyepiece

Eyepieces are wrapped separately
in the carton. Select the lowest
power available, for a starter, and
insert into the eyepiece adapter
tube (s).

Objectives

Objectives are shipped fastened
in place on the revolving nosepiece,
For the preliminary set-up, swing
the lowest power available into
operating position,

Place a specimen slide inplace
on the stage, Center it to the stage
aperture,

lllumination

Turn on the illumination. If your
microscope employs an external
lamp, adjust by eye for the time
being, and later follow the detailed
instructions under ILLUMINATION
METHODS. If it has a built-in
illuminator it requires no center-
ing, If it has an ‘Optilume’ (Fig. 2)
it should be locked in place in the
base opening by the small sliding
Spring Catch (Fig. 1) near this
opening.

If the illumination system you
wish to use is not satisfactory at
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this point please refer ahead to
the sections on SUBSTAGE CON-
DENSERS AND ILLUMINATION
METHODS for instructions on the
particular combination which you
have.

Focusing

Look into the eyepiece (s) and focus
the stage up or down with the
Coarse Adjustment (Fig, 1) until
an image of the specimen is seen,
The Fine Adjustment (Fig. 1)
should now be used to get the
sharpest focus possible,

Having located anarea of inter-
est on the specimen and focused on
it sharply, you may now safely
swing in a higher power objective
on the nosepiece, since the objec-
tives are parfocal. (Exceptions to
this rule are the following low
power objectives: 40mm, 32mm,
With these one must refocus on
going to higher powers.)

Also, if you desire still higher
power, youmay inserthigher power
eyepieces, or if your microscope
has the zoom lens feature youmay
control the power by this means,
See BODY TYPES,

The DYNAZOOM Microscope
has a clutch action at the limit of
the focusing motion, Should you
accidentally focus too close so that
the objective presses against the
cover glass, this clutch will prevent
serious damage to either the objec-
tive or the slide preparation,

SUBSTAGE CONDENSER
Aperture Iris Diaphragm

The Aperture Iris Diaphragm (Fig.
1) is the principal control at your
disposal for modifying the image
quality in the microscope. Opening



and closing this iris changes the
angle of the cone of illumination
entering the objective, This modi-
fies contrast, resolving power,
depth of focus, and brightness,
Accordingly it is of fundamental
importance that its proper use be
clearly understood,

If the iris is closed all the way
down contrast and depth of focus
are generally at a maximum, but
resolving power and brightnessare
low, As the iris is opened up
gradually, contrast and depth of
focus decrease, but resolving pow-
er and brightness increase, Since
clarity of seeing is dependent on
all of these factors, it is apparent
that one should try to set the
aperture iris for the best compro-
mise possible,

It should immediately be pointed
out that use of the iris to control
brightness is ill-advised, Other
means, such as voltage control or
insertion of filters should be used
instead, since we desire to use the
iris to control the other 3 factors
pointed out above,

Under no circumstances should
the diaphragm be opened wider
than is sufficient to fill the objec-
tive with light (tested by lookingat
the back lens after removing eye-
piece), and generally it is advisable
to start with only about two-thirds
of the back lens filled, From this
starting point, open and close the
diaphragm until the best compro-
mise is obtained between resolution
and contrast,

In the examination of most mi-
croscopic preparations, the prob-
lem is to differentiate structure
difficult to see, because its color
or opacity differs so little from
its surroundings, rather than to
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observe detail at the limit of
resolution of the objective. The
skillful use of the aperture dia-
phragm will be found extremely
helpful in examining such speci-
mens by bringing out the optimum
definition in the image, Often dif-
ferent diaphragm settings are re-
quired for different types of detail
within the same preparation, Ex-
perience and attentive study are
required to learn the most effec-
tive use of the diaphragm,

1.30 NA Abbe Condenser

The 1,30 NA Abbe Condenser
is a universally popular form of
substage condenser, It consists of
two elements, a double convex
lower element and a hemispherical
upper element, With an extended
or diffused light source, the Abbe
Condenser gives good field and
aperture coverage from the 10X,
0.25 NA objective to the 97X, 1,30,
NA oil: immersion objective range,
For lower powers, the upper ele-
ment may be unscrewed and the
lower element used alone, This
arrangement covers a larger field
than is possible with the complete
condenser, Where a good deal of
low power work is contemplated;
however, the variable focus con-

Figure 2




denser is recommended in place
of the Abbe, (See below).

To properly focus the Abbe
Condenser, use the 10X objective,
and focus to bring the lamp con-
denser approximately into focus
on the specimen, Sometimes a
small departure from this position
results in a slight improvement
in illumination, and is quite per-
missible, particularly where gran-
ularity of a diffusing filter, dirt,
or other blemishes may be thrown
out of focus by so doing,

Simplified Abbe Condenser

A Simplified 1,30 NA Abbe
Condenser is available in simple
sleeve mount in place of the rack
and pinion focusing mount of the
conventional Abbe above, Ahelical
groove in the mount permits fo-
cusing by simply rotating the
condenser,

Variable Focus Condenser

The Variable Focus Condenser
is recommended for use on any
microscope where objectives lower
than 10X in power are used, It isa
1,30 NA system, like the Abbe
Condenser, but with the lower ele-
ment independently focusable, The
lower element is normally focused
all the way up except for low power
work, in which instance it is
focused downward until the illumi-
nated field of view is just a shade
larger than the microscope field
of view,

Verti-Slide Condenser

The Verti-Slide Condenser isa
simplified form of variable focus
condenser, having a simple sliding
focus in a tubular mount in place
of the rack and pinion focusing, Its

;

Figure 2A

optical performance and operation
follow the same pattern as the
Variable Focus Condenser above,

The 1.40 NA Achromatic

The 1.40 NA Achromatic Con-
denser is recommended where
superior color-free illumination is
required, particularly in photo-
micrography., The higher NA is
also a feature where apochromatic
objectives are used, It is focused
in the same manner as explained
above for the Abbe Condenser, In
low power work, maximum field
coverage may be obtained by un-
screwing the top (hemisphere) lens,
or the top two lenses,



Other Condenser Types

Other Condenser Types suchas
the Paraboloid and Cardioid dark-
field condensers are discussed lat-
er under ILLUMINATION METH-
ODS and also in separate reference
manuals,

The Centering Substage

The Centering Substage (Fig. 3)
is available for those who wish this
adjustment feature as for example
in critical photomicrography, but
normally, microscopes are sup-
plied with the substage pre-cen-
tered at the factory, To use the
centering substage, remove the
eyepiece and replace by a pinhole
eyecap. If no pinhole eyecap is
available, try to hold your eye
centered to the eyepiece tube by
estimation, Look at the rearaper-
ture of the objective, and close
down the substage iris until it just
cuts into the objective aperture,
Center it by means of the two
knurled head screws, In most cases
it will be found that if this opera-
tion is carried out for the lowest
power objective, it will be quite
acceptable for the other objectives,

BODY TYPES

Any of the following six body types
are directly interchangeable onthe
arm so thatanoriginally purchased
simple body may subsequently be
replaced by a more elegant one as
more advanced work may require,
On an interchanged body critical
alignment is achieved by adjusting
two screws at the rear of the arm
ring, This requires a cross hair
eyepiece and slide to center the
body to the stage and condenser,
A nosepiece wrench will be needed
to transfer the nosepiece from one
body to another, Or, interchange-
able bodies may be ordered com-
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plete with nosepieces, The two
screws in the back of the arm
behind the body may have to be
adjusted for perfect alignment if
a Zooming Microscope body is
purchased as a separate item,
All bodies are rotatable through a
full 3600, Nosepieces rotate with
body, leaving an unobstructed view
of the stage and specimen for any
body orientation, A clamp screw
permits locking the body at any
point in its 3600 rotation,

The Straight Monocular

The Straight Monocular is the
simplest form available, It is made
available for work inultravioletor
other special tasks where glass
optics are not permissible or where
a simple straight tube is required,

The Inclined Monocular

The Inclined Monocular gives
a comfortable viewing angle for
visual microscopy. It may be used
either in the conventional or the
reversed position, as desired, A
knurled Clamp Screw, (Fig. 1),
permits locking its orientation, It
is of conventional optical tube
length (145mm from objective
shoulder to image plane) and con-
tains a double-reflection prism
which inclines the eyepiece axisat
459 without introducing mirror-
image reversal,

The Zooming Inclined Monocular

The Zooming Inclined Monocu-
lar also designed for a comfortable
viewing angle, contains a contin-
uously variable magnification sys-
tem within the body. This lens
system permits changing contin-
uously from a 1X to a 2X factor
without changing eyepieces, With it
you may select exactly the right
magnification for any given speci-




Figure 3

men, The Power Change Knob
(Fig. 2A) is located at the top, and
is engraved in 0,1X intervals from
1.0 to 2,0 magnification.

If, for example, you are using
a 10X objective and 10X eyepiece,
this zoom lens system enables you
to go continuously from 100X to
200X, If the knob reads 1.5X, your
total magnification with this set-up
is 150X,

This lens system contains 6
lens elements in the form of 3
cemented doublets, Two of these
doublets are cam driven and the
third, remains fixed as you turn
the power change knob, The cams
cause the image to stay inconstant
focus,

Also within the body are two
‘enhanced aluminum’ first surface
mirrors, arranged Jo incline the
eyepiece axis at 60" to the verti-
cal, without introducing mirror-
image reversal, These are first
surface mirrors made of accu-
rately ground and polished glass,
and coated with aluminum and a
multiple-layer transparent coating
to increase reflectivity and protect
the aluminum. A cover glass in the
eyepiece tubes seals off the body
against seepage of dust and mois-
ture, so that mirrors, cams, and
lenses are protected within the
sealed body.

B —
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The Photomicrographic
Monocular

The Photomicrographic Mono-
cular is designed for combined
photomicrographic and visual
work, It contains a beam-dividing
prism which directs about 10% of
the light to the 60° inclined visual
eyepiece and transmits about 90%
directly upward to the vertical
camera tube, The body contains a
2X lens system, which lengthens
the microscope sufficiently to per-
mit keeping the observer's head
well clear of the camera during
use, and doubles the normal mag-
nification achieved as a product
of the eyepiece and objective,

The beam-dividing prism per-
mits simultaneous viewing and pho-
tography, so that even live moving
specimens may be photographed,

For further information on pho-
tomicrographic use of this body,
refer to section on PHOTOMICRO-
GRAPHY.

The Zooming Binocular

The Zooming Binocular Body
gives one the comfortable inclined
binocular viewing necessary for
prolonged serious work with the
microscope, The use of the Micro-
Zoom Optical System has been
previously described under the
Zooming Monocular Body,

To set the binocular body for
your interpupillary distance, grasp
the straight Knurled Ridges (Fig,
1) on the eyepiece slider at the
base of the eyepiece tubes, and
slide the eyepieces apart to the
correct distance as read on the
engraved Interpupillary Scale, In
the event you do not know what
your interpupillary distance is,



move the eyepieces in or out until
you are sure youare seeing the full
field of view with both eyes, Check
this by winking first one eye and
then the other, without moving the
head, After you have thus found
your correct interpupillary setting,
jot down or remember the inter-
pupillary scale reading for future
use,

Note that when you adjust the
interpupillary distance, the eye-
pieces automatically focus in and
out to compensate, This keeps tube
length a constant, for optimum
image quality, It furthermore holds
magnification constant, so that
measuring eyepieces, calibrated
for one person's interpupillary
distance, remain in calibration for
another individual whose interpu-
pillary distance is different, Also
it maintains strict parfocality
among the objectives ona multiple
nosepiece,

The left eyepiece tube is indi-
vidually focusable by means of the
Knurled Collar (Fig, 1) so thatyou
may get equally sharp images in
both left and right sides, To set this
for your eyes, it is recommended
that you use the lowest power
objective since the setting is most
sensitive in this case, Focus the
microscope with the fine adjust-
ment, until the rightimage appears
sharp to your right eye. Then,
without further touching the fine
adjustment, focus the left eyepiece
until the left image appears sharp-
estto your left eye, The microscope
is now in adjustmentfor your eyes,

The Zooming Triocular

The Zooming Photo Binocular
Body, (Fig, 1) embodies all of the
features of the binocular described
above, and has in addition a
movable prism giving 100% illu-

mination to either the vertical
tube for photomicrography or the
inclined eyepieces for visual ob-
servation, It may optionally be
used with external cameras, or
attachable cameras, as described
under PHOTOMICROGRAPHY be-
low, To switch over from visual
to camera, simply give the Prism
Control Knob (Fig. 1) a partial
turn until it comes to a positive
stop. This transmits all the illu-
mination from the visual inclined
eyepieces to the monocular photo-
graphic tubes,

(Frontispiece) shows the view
finder eyepiece recommended for
framing and focusing the picture in
photomicrography, The constant
tube length of the binocular eye-
piece system assures parfocality
between visual and photographic
images when using either of the
two attachable cameras described
below,

STAGE TYPES
The Plain Stage

The Plain Stage (Fig. 4) is supplied
with spring clips to hold the speci-
men slide in place, They also are
useful in giving a touch of drag so
that the slide may be manipulated
under better control, Keep the
stage free of dust and grit, so that
your slides may be easily moved
without scratching them,

The Glide Stage

The Glide Stage (Fig, 5) also
uses spring clips to hold the speci-
men slide in place, but in this
case the slide is manipulated by
pushing the whole stage surface,
The flat surface bearing, with
grease layer, gives a controlled
drag to the motion, so that sur-
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Figure 4

prising accuracy of control is
attainable, The bearing surface of
the Glide Stage should periodically
be re-lubricated with Catalog No,
31-50-97 Grease.

The Mechanical Stage

The Mechanical Stage (Fig. 6-7)
permits one to accurately holdand
control the motion of the specimen
slide, A spring-loaded curved
metal finger is used to grip the
slide and hold it firmly against the
slide retainer. Thereafter the slide
motion is controlled by the con-
centric Stage Control Knobs (Fig. 1)
on the large vertical shaft, The
north-south motion, controlled by
the larger diameter knob, moves
the entire stage surface, The east-
west motion, controlled by the
lower knob, moves just the speci-
men slide and retainer, Both mo-
tions are rack and pinion drives,
working ball-bearing slides. The
motion is adequate to cover a
2" x 3" specimen slide, An un-
obstructed stage surface for hand
scanning slides with a low power
objective, is available by loosening
the knurled screws that hold the
slide fingers. Both slide fingers
are then removable,

I‘-__

Figure 5

The stage is available ineither
ungraduated (Fig. 6) or graduated
(Fig. 7) form, The graduations are
in millimeters, with vernier scales
permitting reading to an accuracy
of 0,1mm, This makes possible the
recording of the location of any
particular area of the specimen for
examination at a later time. Also
length or separation measurements
may be made with this device, The
low position stage controls, com-
bined with the low position con-
centric focusing controls, keeps
the major controls conveniently
grouped at a comfortable location
for prolonged use.

ILLUMINATION METHODS
The Optilume

The Optilume is an inexpensive
form of illuminator which may be
used attached to the microscope
base, as shown in Fig. 2, or placed
on the work table and used in con-
junction with the substage mirror,
Normally it is used fastened to
the base, since this gives one
the advantages of a permanently
aligned built-in system of illumi-
nation, Optilumes are available in
models for monocular or binocular




Figure 6

observation,

To attach the Optilume to the
base, first of all thread the cord
through the rectangular opening,
remove the Snap Plug at the rear
of the base, thread the cord through
the rear hole in the base, and re-
insert the Snap Plug with the cord
inserted in the notch. Now insert
the Optilume in the rectangular
opening in the base, by tilting the
lens end downward and holding the
Spring Catch (Fig, 1) out, insert
the unit and release the Spring
Catch., Pull as much cord as you
need through the rear notch, and
plug into a 115 volt wall outlet,
Snap on the Rotary Switch (Fig, 2)
and your Optilume is ready for
action,

To replace a lamp in the Opti-
lume Illuminator, remove the Op-
tilume from the microscope base,
by releasing the Spring Catch,
(Fig, 1), and tipping the rear end
up and out, A slot near the base
permits inserting a coin to sepa-
rate the base from the upper part
of the Optilume, Pull the base of
the Optilume off, unscrew the lamp
and replace by a new one, Use
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Figure 7

Catalog No, 31-31-15 (115 volts,
15 watts, mfrs, No, 15 811/102-
115). Re-assemble the Optilume
and re-insert in the base,

The Base llluminator

The Base Illuminator provides
high intensity Koehler illumination
for photomicrography, achieved by
a high speed triple lens lamp con-
densing system, which acts as an
evenly illuminated field stop for
the optical system, and images the
compact coil filament into the
substage iris, which acts as the
aperture stop of the Koehler
system,

The Base Illuminator, if pur-
chased with your microscope, will
be factory assembled in the base,
The lamp and cord assembly will
be packed separately, Insert the
lamp and cord assembly into the
hole in the rear of the base and
push it all the way in until it
comes to a stop.

If the Base llluminator is pur-
chased separately, it must be
fastened to the underside of the
base by the two screws provided.




Remove the lamp and cord assem -
bly by pulling outward on the ribbed
outer end, Tip the microscope up
on its side, so that you can get at
the underside of the base, Insert
the rectangular raised section of
the illuminator into the rectangular
opening in the base, slidingback the
Spring Catch (Fig. 1) to do this,
Fasten the illuminator in place
with the two screws provided, Set
the microscope upright, and re-
insert the lamp,

Plug the lamp cord into the
transformer, and plug the trans-
former cord into a 115 volt AC
outlet, Switch on the transformer,

For maximum bulb life, use the
lowest voltage which gives you
comfortable viewing, reserving the
higher voltages for photomicro-
graphy. The voltage taps at the
numbered dial readings, are given
in the following table, along with
approximate data on light output
and lamp life:

Dial Relative | | oy Life
Reading | Voltage Iﬁtlsgtght in Hours
1 1 12 60,000
2 2 14 20,000
3 4.5 16,5 2,500
4 9 20 200
D 21 25 20
£ /63

(Lamp Life values are rough
guides only, not guaranteed values,
The lamp is rated at 20 volts, 200
hours, by the manufacturer),

To replace a lamp in the Base
Illuminator, withdraw the cord and
socket assembly from the rear of
the base by pulling on the flanged
end, Give the lampa partial counter
clockwise turn to release it from

g

the retaining pins, Insert a new
Catalog No, 31-31-37 lamp. There
is only one orientation which fits
the 3 pins, Give the lamp a partial
clockwise turn to lock it in place,
Re-insert the unit in the micro-
scope base,

The Mirror

The Mirror and Mount is sup-
plied for those who prefer to use
an external lamp, or for those
dependent on daylight illumination,
To attach the mirror and mount to
the microscope base, engage the
small lip on the rectangular mount
into the front of the rectangular
hole in the base, slide the Spring
Catch (Fig, 1) backward, and snap
the Mirror Mount in place,

The choice of which mirror to
use — plane or concave — depends
on the type of illuminator and the
objective being employed, For gen-
eral use of the microscope the
plane mirror is recommended,
However, for low power work, or
work without a substage condenser,
the concave mirror will be found
to cover a large field,

For U,V, work andcertain other
critical observations, an inter- i
changeable first surface plano mir- |
ror is available as an accessory. 1

External Lamps |

Koehler illumination with an .
external illuminator requires the |
use of the plane mirror. In this ,'
system, the light source is to be .
imaged in the substage condenser I
iris, and the lamp condenser is :
then to be imaged in the field of |
view by properly focusing the sub-
stage condenser, For optimum field
coverage, set up the illuminator
at the distance recommended by
the manufacturer, If noilluminator
manual is available, a distance of

15



about 8 inches from lamp condenser
lens to mirror is suggested as a
starter, Focus the substage con-
denser until the lamp condenser (or
field diaphragm adjacent to this
condenser) is in focus on the speci-
men, Some adjustment of the light
source or lamp condenser may then
be necessary to achieve best uni-
formity of field illumination. Refer
to separate Reference Manual on
the illuminator being used,

Filters

Colored filters are useful in
controlling the contrast in an
image, where various contrasting
colors are present in the specimen,
If, for example, a specimen has
faint red and blue areas, a filter
peaked in the red will make the
blue areas dark and the red areas
light, Conversely a blue filter will
reverse this contrast pattern, A
set of 2" square “interference
filters” is available, (Catalog No,
42-27-55-01), for this use in
microscopy. These give relatively
narrow pass bands and are more
resistant to light and heat than the
traditional gelatin filters,

To reduce light intensity, neu-
tral density filters are available,
These come in various densities
and sizes, The 3" diameter set,
Catalog No, 31-34-66-01, contains
3 neutral filters anda daylightblue
filter, The 2" square set, Catalog
No, 31-34-38-01 contains 4 neutral
filters and a daylight blue filter,
The built-in Base Illuminator
(Frontispiece) has an opening for
2" round filters, either neutral or
daylight blue, The set of 2" round
filters, Catalog No. 31-34-11-04
comprising 3 neutral filters and a
daylight blue filter is supplied
as standard equipment for this
illuminator,

A ground glass filter is a simple
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expedient for reducing light level
in a microscope. It should be
located far enough from a field
plane that no graininess is appar-
ent in the field of view,

The Panfocal llluminator

The Panfocal Illuminator is a
complete built-in illuminator which
fastens into the substage adapter
ring. It is a 1,40 NA variable focus
achromatic design, with built-in
field and aperture controls, selec-
tive filters, polarized light, and
low power darkfield, The unit is
inserted into the substage adapter
ring, and loced in place with a
knurled ring fastened from above.
A separate Reference Manual cov-
ers the details of operation of
this illuminator,

Darkfield

Darkfield Dlumination is a-
chieved with either the 31-58-50
Paraboloid Condenser, or the 31-
58-60 Cardioid Condenser. Sepa-
rate Reference Manuals cover
details of operation of these con-
densers, when using external light
sources. The Base Illuminator,
(Frontispiece) provides ample in-
tensity for darkfield use with either
the Paraboloid or Cardioid Con-
denser, and has the advantage of
being a built-in, permanently
aligned unit,

Polarized Light

Polarized Light for examination
of crystals, fibers, minerals, etc.,
is available by the use of the
31-57-15 Disc Polarizer which
slips into the accessory slot ring
beneath the substage iris, and the
31-57-36 Body Tube Analyzer,
which is inserted into the nose-
piece, To insert this analyzer,
unscrew one of the objectives, and
slide the analyzer into the nose-




piece from below until it comes to
a stop, Then re-insert the objec-
tive, The Polarizer may then be
oriented as desired.

Phase Contrast

Phase Contrast illumination is
available through the use of the
31-58-78-01 Turret Type Phase
Contrast Accessories or the 31-
58-78-01 Long Working Distance
Phase Contrast Accessories, The
phase contrast condensers for
these units mount in the regular
condenser adapter ring. Separate
Reference Manuals are supplied in
each case to cover the detailed
operation of these phase contrast
accessories,

OPTICS OF THE MICROSCOPE

The Zooming System

The MICROZOOM Optical System
is an innovation of this DYNA-
ZOOM Laboratory series of mi-
croscopes, It has been previously
described under The Zooming
Inclined Monocular section, While
the 10X Huygenian Eyepiece is
supplied as standard equipment
a new 5X Huygens type of eyepiece,
Catalog No, 31-05-03, has been
designed to be used with this sys-
tem, This 10X eyepiece, combined
with the 1X-2X MicroZoom fea-
ture, will serve the purpose of
several individual eyepieces, The
31-15-14 10X Hi-Point Eyepiece
can be used by those wearing eye-
glasses. The conventional 5X Huy-
gens eyepiece (Catalog No, 31-05-
02) is recommended for fixed
power bodies, The new 31-05-03
5X Hi-Point eyepiece is designed
for use with the MicroZoom Optical
System.

For most work, the zoom sys-
tem will be found to supersede the
custom of changing eyepieces to

change the magnification, Further-
more, it may be used to extend the
magnification range of eyepieces
beyond whatis otherwise available,
In general, however, it should be
used as a means to get just the
right magnification for optimum
visibility in the image,

Objective Types

Objective Types, There are
three basic types of objectives
available for your microscope:
Achromats, fluorites, and apo-
chromats, The achromats are the
most widely used, and least com-
plex, The apochromats are the
most complex and give the finest
imagery, The fluorites are acom-
promise form between these ex-
tremes, and are sometimes called
‘Semi-apochromats’,

The objective is by far the
most important lens in your mi-
croscope, It sets the limit on
resolution and the useful limit on
magnification, Treat your objec-
tives with the care due a fine lens
system, Be very careful not to
fingerprint the front lens when you
are changing objectives on a mul-
tiple nosepiece. Avoid focusing
against the microscope specimen
cover glass, as you may grind the
front lens against bits of dust or
grit, The DYNAZOOM Laboratory
Microscope has a safety clutch on
the coarse and fine adjustments to
prevent excessive force between
objective and cover glass, but the
experienced microscopist will
rarely depend on this, because of
the possible damage from dustand
grit,

Eyepiece Types
Eyepiece Types. Several eye-
piece types are available for use
with the different types of objec-
tives, The main reason for using
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different eyepiece tubes is that
objectives vary somewhat in their
correction for off-axis color, and
the eyepieces compensate this
color in varying degrees, Wide-
field eyepieces are available for
those desiring larger fields of

e

view,

Table of Recommended Optical
Combinations, The following table
is a guide to the recommended
combinations to use for very best
off-axis color corrections:

Table of Recommended Combinations

Objective Eyepiece Tube
2.6X,40mm, 0,08 NA, | Achromat Huygens*
3.5X,30mm, 0.09 NA,
4X, 32mm, 0,10 NA,
6X, 22,7mm, 0.17 NA,
10X, 16mm, 0.25 NA,

21X, 8mm, 0.50 NA, Hyperplane

43X, 4mm, 0,65 NA,

97X, 1.8mm, 1.25 NA, Compensating

40X, 4,3mm, 1,00 NA, | Fluorite

98X, 1.8mm, 1,30 NA,

10X, 16émm, 0.30 NA, | Apochromat

20X, 8,3mm, 0.65 NA,

47,5X,4,0mm, 0,95 NA,

61X, 3.0mm, 1.40 NA,

90X, 2.0mm, 1.30 NA,

90X, 2.0mm, 1.40 NA, -l

* The 5X Hi-Point Eyepieces are also Huygens type
eyepieces but are used only with MicroZoom Optical
Systems,

High Eyepoint Eyepieces

For those who wear glasses,
special high eyepoint eyepieces
are available besides the 31-05-03
5X Hi-Point for Variable Power,
These are given the tradename
‘Hi - Point’, The 10X Hi- Point,
Catalog No, 31-15-14, is a ce-
mented triple form which gives
color correction substantially like
a Huygens, and is accordingly rec-
ommended wherever the Huygens
type is recommended in the table
above, There are two versions of
5X Hi-Point eyepieces available,
both being of a Huygens construc-
tion, One of these, Catalog No,

31-05-03, performs best with the
zoom system bodies, and is en-
graved ‘5X for Variable Power’,
The other, Catalog No, 31-05-02
performs best with fixed power
bodies, and is engraved ‘5X’,

For further information on ob-
jectives and eyepieces, the reader
is referred to the ‘Theory of the
Microscope’ booklet whichaccom-
panies this microscope.

The Cover Glass

The Cover Glass, which is nor-
mally placed over the specimen,
might appear to be a rather insig-



nificant item and little considera-
tion given to it in the preparation
of the specimen slide, This, how-
‘ever, is far from true, as the cover
glass, especially when dealing with
high power dry objectives, becomes
an integral part of the optical sys-
tem, All laboratory microscope
objectives have been designed to
be used with 0,18mm thick plane,
parallel cover glass, made of
crown glass having a refractive
index nd = 1.,523. A variation of
only a very few hundredths of a
millimeter in thickness from the
nominal 0,18mm is sufficient to
cause a marked deterioration of
image contrast when usingsay, the
43X, 0,65 NA objective, Objectives
of 0,85 or 0,95 NA are even more
sensitive to variations in cover
glass thickness; indeed, because of
this extreme sensitivity, the 0.95
NA apochromatic objective is ad-
justable to compensate for cover
glass variations,

Low power objectives having
NA's of 0,25 or less are quite
insensitive to cover glass thick-
ness, Oil immersion objectives
are also insensitive, because the
oil and glass are almost homo-
geneous in refractive index,

Figure 8

Magnifications and Real Fields

Magnification and Real Fields,
The following tables give total
magnifications and real fields for
various combinations, If your mi-
croscope has a zoom system,
multiply the magnification in the
following table by the zoom system
factor, The field size may be com-
puted by dividing the field size
shown in the table, by the zoom
nragnification,

PHOTOMICROGRAPHY

Photomicrography with a micro-
scope equipped with the built-in
Base Illuminator (Fig, 8) and either
of the two attachable cameras is a
comparatively simple procedure,
External cameras, such as the 5x7
Model L Camera, the 3“‘«4%1 type
K Camera, and the 24x33 and
35mm Model N Camera, are fully
covered in separate Reference
Manuals, and will not be covered
in detail here,

Figs. 9 and 10 show the two
attachable cameras, the Polaroid
and the 35mm, in place on the
microscope, To attach either of
these cameras to the Photo Binoc-
ular Body, or monocular photo-
micrographic body, unscrew the
straight vertical tube and screw
in the Camera Adapter Sleeve
in its place, Set the camera into
this sleeve, orient in any direction
you prefer, and lock in place with
the lock screws provided.

The 35mm Camera

The 35mm Camera is loaded
and operated just as you would a
conventional camera, It has its
own built-in 3X field flattening lens
system, and requires no eyepiece,
Total magnification at the film
plane is a product of the objective
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magnification multiplied by the
built-in 3X field flattening lens
system. The camera may be re-
moved, for convenience inloading,
by loosening the two Clamp Screws
(Fig. 10) sufficiently to permit
lifting off the back, Press down on
the Spring Catch (Fig. 5) and slide
the Back Release in the direction
away from the winding spool,

Lift off the camera back, noting
that it has a wide flange on the Film
Rewind end (Fig, 10) which acts as
a hinge in pivoting the back upward
and off,

Remove a loaded film spool

from its container, Pull out the
Film Rewind (Fig, 10) and drop the
loaded spool into the opening next
to the Film Rewind, with the long
end of the reel away from the Film
Rewind, Release the Film Rewind,
permitting it to engage in the film
spool,

Pull 2 or 3 inches of film across
the back, inserting the end in the
slot of the winding spool, and
engaging the pin on the winding
spool into one of the film perfora-
tions, Turn the Film Wind (Fig, 10)
one turn to be sure the film is
bound on the spool, and make cer-
tain the sprocket wheel teeth are

MAGNIFICATIONS AND REAL FIELDS

ACHROMATIC AND FLUORITE OBJECTIVES—HUYGENIAN EYEPIECES

Microscope Tube Length 160mm

Image Distance 250mm

FReal Fields in mm

OBJECTIVES
Hauivaleet Foixa [ Olbjuctive Bx | eax
Mum 10% 128
L 2x | 102 5,
4lnn 13x 16:6%
DRE::’:G'.A' 28x B0 7.28
30mm
12.8% 2x
08 WA, 25% 28] a2
Suin, | 20% 25.6x
4I0NA 4x 525 280
#2.30m 30 384 %
CITEN: & 3.48 3.20
16mm E |
50 64
025 \A 10% Box ox
Bmm
108 134
L i 2y 1.01 0.93 ‘
4 3mm
200 256 %
1.00 N.A. 40
ki os1 | ‘047
4mm
8% | 218x
offn | ex | W | B
Amm
225 288%
g 4 0,47 0.43
Imm
300 384
e 63 0.35 0.32
1,Bram
485 x 620 x
Lo nE 9% 0.205 0.19
R a8 490 627 %
g R * 0.21 0.195

EYEPIECES
uex | tox [Mossswvdeel iasx | isx
o L5 {

X 20 25 30

2 7.8 0076mm | g 565

19.5% 26% 328x W
5 Q.068mm 525 425

26 38x a4 | 52

52 43 0.0¢4mm 3.9 34

30% 40 titm 803 ‘ 60
463 367 : 343 282

45 60> 8% 80%
308 2.6 Coddam 226 ‘ 187
Bx 100 % 128 180%
180 ‘ 1.50 C.014kam 133 ‘ 1.10
157 210 2623 sx
0. 0.74 Q007 2mn 0.6. 0.55
300 400 5005 ‘ 800
0.45 037 0.0037mm 0.33 ‘ 0.27
32y 430 % 8§37 BA5 X

0.42 0.35 Q.00 031 | 026
337 450 seax | em8x

041 0.35 C0ec 031 | 026

|

450% 600 7805 %
0.30 s | G0 0225 | 0185
727 % 970 % 1212 1458 %

0.18 015 | 00OMmm | 0135 | ‘g7t
735 980 1228% | 1470%
0165 | 0.145 Y001 Sarid 0.14 0.115

*Value ln plaoe of specimen corresponding to O.lmm in plane of eyepisce disphragm.
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engaged in the film performations.
If the Film Wind should lock, press
~ the Rewind Catch (Fig. 5) sideward
until it clicks, which will free the
Film Wind for turning one full
frame.

Replace the camera back, en-
gaging the wide flange in the wide
slot and pivoting the back closed.
Holding the back closed, slide the
Back Release toward the Film
‘Wind until the Spring Catch snaps
into position.

Close the Dark Slide (Fig, 10),
Press the Rewind Catch sideward
until it clicks, Turn the Film Wind

MAGHIFICATIONS AND REAL FIELDS

Microscope Tube Length 160mm

until it clicks. This brings the first
unexposed picture area into place,

Set the Film Counter (Fig. 10)
to read either 20 or 36, depending
on the number of exposures on
the film roll used,

Re-instate the camera on the
microscope, locking in place with
the two Clamp Screws (Fig. 10).

Insert the Viewfinder Eyepiece
into the visual tube of the Photo-
graphic Monocular or the right
tube of the Photo Binocular Model,
(The left side is focusable, hence
is mnot strictly parfocal with the

ACHROMATIC AND FLUORITE OBJECTIVES —HYPERPLANE EYEPIECES
Image Distance 250mm

Real Fields in mm

OBJECTIVES EYEPIECES
Eqivelanl Yoour- | Otfsctive | gy 78 lox:  [Micromsiar Vlae®l 128 15% 20%
16mm
S0 8% 100 % 128 x 150 % 200 x
O e 1ox 2.05 1.90 1.60 ROld T 1.33 1.20 0.85
108 157 % 210 262 5% 420%
REQ JR 2k 1.00 0,93 0.79 0.0063mm 0.65 0.60 0.43
! 200% 300 % 400 500 600 x 800
100 N.A. 40 0.50 0.47 0.40 0005 2min 0.33 0.29 D21
p 215% 322 430 % 537 % 645 % BEO
0.ES N.A. 43x 0.47 0.44 0.38 O 00R0o 0.31 0.28 0.20
225% 337 % 450 562 % 675 9005
QERHA: 45 0.47 0.44 0.38 Gomtnn 0.31 0.28 0.20
300% 4505 600 % 7505 900x | 1200%
2ot L 0.35 0.32 0.27 0.0023mm 0.23 0.20 0145
1.Bmm
485 % 727 % 870 % 1212 1458 % 1940
s ik K 0.205 0.19 0.16 A0 3ex 0.13 0.12
L0 B 480 % 738 980 % 00013 1228% | 1470 | 1960%
o 0.21 0.195 0.165 - 0.135 012 0.09
APOCHROMATIC OBJECTIVES—COMPENSATING EYEPIECES
OBIECTIVES EYEPIECES
Equivalent Focus | Objective Micrometer Valus* L
o] B Dbjec 8x 8% | 0% a0k Frepiees 12sx | 15x 0% |
T 0% 75% 100 125% 150% | 250% I
0.30 N.A. 10x 213 160 1.50 0.0132mm 133 115 0.65 |
8.3mm 100 % 150 200 250 % 300 i
085 N.A. 20x 1.08 a.91 0.76 0.0067xm 0.68 0.53 bty | |
4mim 237 356 475 594 X
0,95 HA. 478 D44 0.37 31 0.00275mm D.275 il
3mm 308 457 < BI0 X T62 %
140 N.A. % 0355 | 0295 0.25 Q0002 0.22
Zmm 450 675 900% 1125%
130N A. fax 0.23 0.195 0.16 000k 42 0.145
Zmm 450 % BI85 < 900 X 1125%
14O NA e 0.23 0.195 0.16 G0 4 0.145 f

*Yalue in plane of specimes corresponding to 0.1mm in plase of eyepioce disphragm.

21




Figure 9

camera), Focus the eyelens in
the Viewfinder Eyepiece until the
crossline is sharply in focus.
Select the area you wish to pho-
tograph and locate it within the
larger of the two frames, the one
labeled “35mm.” Now focus the
specimen to bring it into sharp
focus on the crossline, Both speci-
men and crossline mustbe sharply
in focus simultaneously to assure
sharp focus in the camera,

Check that the shutter is closed
and pull out the Dark.Slide (Fig. 10).

Set the exposure control for the
time of exposure required and
press the Shutter Cable Release to
take the picture, The following
table gives a rough exposure guide
for use with the Base Illuminator,
set at voltage tap 4, (20 volts):

Figure 10

(These rough values were es-
tablished on the Photo Binocular
Microscope, with zoom system set
at 1X, Exposure time will be
increased by the square of the
zoom magnification, For the Pho-
tomicrographic monocular, with
body tube factor of 2X, exposures
will be roughly 6 times the above
values),

Press the Rewind Catch side-
wards until it clicks, and wind the
Film Wind until it comes to a
positive stop. You are now ready
for another exposure,

After completing the roll of
film, the film is to be rewound
before removal for processing, To
do this, hold the Rewind Catch
(Fig. 10) against its spring action
and rewind by the Film Rewind

Objective Illuminated NA Exposure Time

for Film Speed
ASA 20
Using 1.3 Density
Filter

3.5X,0,09NA 0.09 NA 1/100 sec,

10X 0,25NA 0.20 NA 1/100 sec,

43X 0,65NA 0.50 NA 1/60 sec,

97X 1,25NA 0.90 NA 1/50 sec,

22




(Fig. 10). You will note that the
Film Wind also turns, Rewind
until the Film Wind stops turning,
then give a couple of extra turns
to bring all the film into the spool,

Remove the camera back and
pull out on the Film Rewind, re-
leasing the spool of film. Store it
in its container until ready to
process,

The Polaroid Land Camera

The Polaroid Land Camera,*
shown in Fig, 9, enables you to
take pictures and have them com-
plete and ready for viewing as
finished prints in about one minute
of time, Total magnification at the
film plane is a product of the
objective magnification multiplied
by the built-in 10X field-flattening
lens system of the camera,

The Polaroid Corporation Man-
ual F10408L accompanies each
Polaroid Photomicrographic unit
shipped by Bausch & Lomb, Refer
topages 1, 2, 3, 5and 6, for instruc-
tions on loading and processing.

For an exposure guide, the
following approximate values are
suggested, These were established
on the Photo Binocular Model with
zoom system set at 1X, using the

built-in Base Illuminator (Fig. 8)
operating at the nominal 20 volts
(dial setting No, 4), and with a 1.3
density filter in the illuminator,

These rough exposure figures
were established using Polaroid
Land Film Type 32, which has an
ASA Exposure Index (equivalent)
400 daylight, With the Type 37
3000 Speed Land Film, exposures
will be approximately 1/8 the above
values. Such high speed film may
be found useful in special applica-
tions, such as high power darkfield
work, or photomicrography of
moving objects,

External Cameras

External Cameras, such as the
Model L Camera, Catalog No, 42-
14-42-01, and the Model K Camera,
Catalog No, 42-14-44-11have sep-
arate Reference Manuals, and will
not be covered in detail here,

In coupling an External Camera
to the vertical camera eyepiece
tube of either the Triocular or
Photomicrographic Monocular, the
microscope must be centered to
the camera, and a light-tight cou-
pling must be made, The light-tight
coupling, supplied with the camera,
facilitates liningup the microscope
and camera to a common center,

Exposure Time For
Type 32 Land Film

Objective Illuminated NA
3,5X,0,09NA 0.09 NA
10X 0.25NA 0.20 NA
43X 0.65NA 0,50 NA
97X 1,25NA 0.90 NA

1/25 sec,
1/25 sec.
1/10 sec,
1/10 sec.

Corp.

* Polaroid is a registered trade mark of the Polaroid
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CARE OF THE MICROSCOPE
Cleaning of Optics

The experienced microscopist
keeps the optics of his microscope
clean and free from fingerprints
and dust, A transparent dustcover
is provided with the microscope
and should be used whenever the
microscope is not being used,
Avoid fingerprinting the exposed
lens surfaces of eyepieces and ob-
jectives, Keep eyepieces in the
microscope at all times to keep
dust from seeping in,

Despite all such normal pre-
cautions, optics do become dirty,
Dust generally does little damage
to image contrast, unless it be-
comes excessive, A fingerprint or
smear, on the other hand, will
degrade an image badly, giving a
milky washed-out appearance, To
remove dust, try to blow itoff with
a syringe, or dust it off with a
camel hair brush, Avoid hard
wiping, as dust is often hard and
abrasive,

To remove fingerprints, wipe
lightly with a clean soft cloth or
absorbent cotton, moistened with
soap and water, alcohol, or xylol,
A small amount of absorbent cotton
wound on the end of a tapered stick,
makes a handy cleaning tool for
recessed optical surfaces, Avoid
excessive use of solvents as this
may cause run-ins in cemented
optics, or the flowing solvent may
pick up grease from the mounts,
making cleaning a tedious job,

Mechanical Maintenance

Keep the transparent dust cover
on the microscope whenever the
‘scope is not being used, If the
microscope is not to be used for
some time, keep itinstorage case,

Should the microscope become

dirty, it may be cleaned with a soft
cloth moistened in xylol, Avoid
excessive solvent running into
bearings.

Lubrication of the microscope
is rarely required, due to the use
of ball-bearings and nylon bushing
bearings in all critical points, The
coarse and fine adjustment mech-
anism is completely enclosed and
uses self-lubricated ball-bearings
for both thrust bearings and slide
bearings. The zooming system
cams are enclosed and self-lubri-
cated, The same is true of the
movable prism in the tri-ocular,

Mechanical stages use ball-
bearing slides, which require no
lubrication, The racks and pinions
should be kept clean, but should not
be lubricated, Use a small stiff
brush, such as a toothbrush to
clean the racks,

The above applies also to the
rack and pinion of the substage
focusing mechanism, The slide
bearings of the substage are oil-
impregnated, Should they become
sticky, a few drops of light ma-
chine oil wiped on the bearing is
recommended,

The Glide Stages depend for
their action on a controlled drag
in the greased bearing surfaces,
This grease layer should be re-
placed if the stage motion becomes
too stiff, The recommended grease
is available in a 4 oz. jar from
Bausch & Lomb, Specify Catalog
No, 31-50-97,

Professional cleaning and
check-up on lubrication every few
years is recommended for your
microscope, Bausch & Lomb deal-
ers usually maintain complete re-
pair and service facilities, In
addition, the Factory at Rochester,
N,Y, has a fully staffed repair
department,




31-05-02
31-05-03
31-05-18
31-19-01
31-19-17
31-18-18
31-19-19
31-19-39
31-19-40
31-19-41
31-19-42
31-19-43
31-19-59
31-31-37
31-33-59
31-33-86
31-33-87
31-33-88
31-33-89

31-34-11
31-34-73
31-34-74
31-34-75
31-34-88
31-40-15
31-50-77
31-50-79
31-50-89
31-50-90
31-57-15
31-57-36
31-58-16
31-58-30
31-58-49
31-50-97

ACCESSORIES AND REPLACEMENTS

Hi-Point Eyepiece, 5X for Variable Power,

Hi-Point Eyepiece, 5X for Fixed Power,

Eyepiece, Viewfinder,

Nosepiece, single

Nosepiece, double, revolving,

Nosepiece, triple, revolving,

Nosepiece, quadruple, revolving,

Binocular Body, Microzoom 1X-2X,

Inclined Monocular Body, Microzoom 1X-2X,

Inclined Photomicrographic Monocular Body.

Inclined Monocular Body, Fixed Power,

Vertical Monocular Tube,

Triocular Body, Microzoom 1X-2X,

Replacement Bulb, 20V for 31-33-59 Base Illuminator,

Base Illuminator,

Optilume with blue glass filter (for Monocular),

Optilume with daylight filter (for Monocular).

Optilume with blue glass,

Optilume with ground glass, condenser, reflector (for
Binocular).

Cardboard Box for 6 filters, 2” square or round.

Neutral Filter, 0.7 density, 2" round,

Neutral Filter, 1.0 density, 2" round,

Neutral Filter, 1.3 density, 2" round,

Daylight Filter, 2" round,

Two-Tone leatherette carrying case with lock and handle,

Polaroid Camera Attachment with Viewfinder Eyepiece,

35mm Camera Attachment with Viewfinder Eyepiece,

Plano-Concave second surface mirror,

Mirror Mount for 31-50-89 Mirror.

Disc Polarizer,

Body Tube Analyzer,

Variable Focus Condenser 1,30 NA,

Iris Diaphragm for 31-58-16 Condenser

Abbe Condenser 1,30 NA, divisible,

Grease, 4 oz., for Glide Stage,

(For other Accessories and
Attachments, write to Factory
for literature).
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IEREGRFINN . . oic & s 6o o oo e & e @ SEUR ® ¥ -109
BRI UL L ui o siso e & S e Bee e 4 e e -110
EEARWOTIN . o o 00005 saw e o 6003 & riae aie . =111
EERINEITEEON “A™ . & o oisaie v slieits 5 w st@leth @ Baviene M -112
EEREVIIT A, o v araveiens & seomsm & & simvaia s s e e -113
Slde AdAPIET . o v v oo veev e emnnesaenenas -115
BRI N . o gl e R B Sl § pee e ~117
B e - e s § s e B A T e e e -119
RERHESORCET . oo as & wsin & deie s m weiese e ¥ wis s -120
B I s o s v w e w mm e e w Eeieie B 8 BeTe e -121
RERIONN . o o i 5 Seei e seienE  eleies & ¥ sieieae -122
BN EIEDY . i b e 6 seEE R W SRR & R e -123
PR Screw & NULASBY. « vooon s vnnn s nonosson -124
No. 8-32Tx,375 Mach. Screw . ... ...... : % sriwae =127 ND
BOAS=32Tx-437 Mach, SCTeW s iwwie 5 & v aisin & svisei -128 ND
No., 5103-62 Tru-Arc Retainer . . ... ...+ .. 04 eus -129 ND
Clutch Wheel . . .......... waimie e TRSRE B SR -131
B Y o oo o s b b d G SRl S e G B s -132
Shakeproof Washer No, 3502-16- 07 ........... . -133 ND
No, 8-32Tx.375 St SCTEW . + v v v v v s o s s s s s s o ous -134 ND
B AMBUEON “BY . e e svies i 4 S F 8 SeEE e aeEe -135
No, 8-32Tx,375 Steel Mach, Screw . .. ... .. .44 +s -137 ND
Centering Screw . ... ... B G e ® ST -142
BasePlug.......... e Ty oice - owtied 6 B bR -146
B B | L e s saee s & ajels b EEeae B Deide -155
fiock Screw & TID ABBY, ¢ s i s sasia s s s ws s sinnse -157
BOON - C . i o ovseia s v wians © woe e e e e -158
Spring “A” ASSY. ., ....0c00r 0000000 sscann - =160
Elnstic Stop NUE . & ce o ojaiaie s ¥ saieis & slasiars o aiale -165 ND
PEANTYAI B - v & walemos & mae & & Wezeo @ K -167
Knob SCrew . . wos e s sios s oo e & Baiadh @ Tl -169
. No, R-3 Ball Beari.l'lg ...................... 310102-129 ND
A NUL/SPPINE . & o covvi s o eipsn @ e iais & sieie 310102-136
No, R-4 Ball Bearing A o N T W e e.... 338495-145 ND
| 0037 Dia, Steel Ball . . vovvie s s v v s eaises s s 512108-122 ND
B30 A WBBHET ; . oi s s simnis s sansio s e isli &4 . 90008-95
F-21 Washer ., ... ...« ST B BN ¥ Eeelae W e 90008-269
BoR12 Washer . as 5 seae s s snie S~ . 90008-381
AR WNABNET | oo o 0 r0 06 5 s & Gm e 6 508 . 90008-382
A NSIWABNCT - s o + sie e & wa et & Baleivis & aals . 90008-383
AR LWABREY oy & ¢ avdiae & asleres & et aie . 90008-384
EERT WABREL . o 5 » sowvos 5 o 0 win & & wmims v sios . 90008-389
90011-264
90045-20
90045-25
. 90047-120
96226-1218
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31-19-59 Triocular Body

Part Name

BHEEYOr A" | onl v e s s s 0 eaes @ aees 8
BT Or TH" | e e v e % sneser B s elmime
eV RO KBV, S oi s i 5 neaia s e ¥ 3
REnAEE AR AGBY. ivieies o e & Giere e u seen s & "
Rers O ARBY. o oviie 5 avwmins wammce w sowwes P .
BT EIE " ARGY: | . eie o eeens bR 8 eaE e b i
RTINS AT = s peelad B sRlan RS © Beke
LR BEXCW & & aeiesi 4 siaia o  aeseie o sele e s & ewmm
Bl IRBEADIOT ..o v o0 o siminie © s minn » amis A
IAMBUDE SCTEW o o4 & sooop o oo win s 5o meis o sisiais
SBPIE YA < 5 s & 5 SRleE 5 BB ¥ T B e
BEPIRG "B" . ;i w e soeness v e w e % % oaeies
*AB" Lengs MoUNt . , . s o v 00 s sivos s o v aie o se s
DRRETREEMET .5 o5 5.0 even o dbiele o & sfeals ¥ sjaval

BUBRIOE . o5 & oosieinre w wioisie o 5 e aie o 5400 8 Gitise

BIE 5 = s b el B e B GeTEe R § e

Magnification Knob , . . ... ... .. ..o -
BED" Veng Cell, ; siuvns & wien & o i ¢ weveise :
DRI LINK . o oo o mmans w sevsiee @ bEeTeE 5 e
SN T o A e SRS s S
BRI o5 5 5 & Bveiei w slalels B ¥ weiaE SN
Noseplece SUDPOXT . . & « i i & aeiete i & aleseis s Wiaite
R ISHAS (RIGHL) v.co o sinisioe = smone o o suwinse & sisie
pRLSIide (Left) . - .o somas s e 5 aeaiee
WHRPOT Gl “A” 5 & voeini b wieen & Saieies b By
BERLOrCHD “B™ . o wanes o e 5 o i & s e
Mirrox Mount RIGHE . . o coonm ¢ 0 ei0ie x 600000 = 6ns
BIBNLGID . o 5 s o s il o aleiihs ¥ BiaERE ¥ e
o R R e ‘
PO PIBtE AREY. i v » mavem » wemsiens 8 soeesns ae
ERETUbe (Bell) . .« » ovons = psioisis 5 sodies & 8@ s
P Tube (RIght) . wu v & avan i & ey s & o

EEPIRTONEIREE < o o omymion i sedwimine ® wissmeess w ssee = s
lEne SHde Aeay. ... ci i s v s invi e & sl o se
PRAICBEATINE o o o s & waieis o v siaieis » sieiels & Kavaive
EXIOCTIAT THDE & i v o a0 i » somis s & smessiee s
eower HoUuBIng . o s o eniemm 2 ewmpse o oo s & sua b
No, 4-40Tx.,187 Mach, Screw . .......... aiah i3

NG A-40T%. 312 MacCh, SCYeW ..u « 56 ois & ivsve s s
No, 6-32Tx.281 Mach, SCTEW . . . v v v v v v v v v v e ann
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31-19-59 Triocular Body (Con't)

Part Name Part Number
ACHRINE BETOW . o covan w siseis & o svebie & 5 s7eles o & -182

SCrew AT L L et a e -183

SEreW "GN s cnieti% & ST T © SR 8 St . Sienere -190

“CD” Retainer , , . .......... N e -192

No, 2-56Tx.125 Mach, SCTewW . . . . .. o v v v v v v s -193 ND

PR o s srsvaviess » 5ol @ st 5 Slaaies & edban -196

No, 2-56Tx,187 1g. Set SCTeW . . . . v v v v v v v v v, . -197 ND

No, 2-56Tx,125 SetScrew . ........00o0... . -198 ND

No, 4=40T% 125 Mach, SCTeW . i « s 00 55 o s 0is7ss s -199 ND

Lead Screw Shatt., . o cuvw o svsseras 3 amaisna s & aeieis -205

Prism Support “A” . . . ... ... e -206

E.P, Tube Adapter (Left) . ; .. s csv o s sonsss o -209

E.P, Tube Adapter (Right) . . ............... . =210

Mo, 2-DOTX. 156 SEE.SEXeW <. i 4 » sesiu & o iraiers siaiile -212 ND

No, 2-56T%,156 Set SCIreW . . . . v v v v v v v v v v v oun -213 ND

PrIBM MOONE:, o i & o oa'es 5 6% 5 5 damn 5 bée -215

No, 2-56Tx15/32 Cap SCIeW . . . v v v v o s v enssns -216 ND

No, 2-56Tx 3/8 Set SCreW . . .. .. ' v eesvsnnns -217 ND

No, 2-56Tx%,125 Set SCTreW . . . . v v v v v v v v v v v v ons -218 ND

BOYIE RINE . & oo 3 seaivs vease o sewaa @ see -219 i
COveTr SCEEW o w5 » » suoies o & SR W W el W @ e . =220

TopDust Cover .. .......¢ovvvvnnnnnnnen . =221

No, 4-40Tx.187 Set SCIeW . . . v v v v v v v e v v v v nns -222 ND
POam-BaPert "B™ . ¢ i 5 sieie s 5 dien s Ve -224

No, 4-40TX, 187 SEt SCIeW . & v v v v v v v v v e o v s e nns -226 ND

No. 4-40Tx,250 Set Screw . . ..... PP 11 (1| D

Mirror Mount (Left) , . .......... Vi R . =228

Centering MoOUnt., .. ionw o aesave o e s § S50 § 5 -229

No, 4-48Tx,312 Set Screw ..... T S -230 ND

Retaining Ring Small . . . .. SR SRR & TR § 6 311955-175 |
DUBLCOVEY . vie » ssimn » wiemim & s s & & B o . . 312694-030 '
.1562 Dia, Steel Ball , . ...... L L NI 312694-152 ND '
P15 s ¢ suieas 5 o il B e s Aeiei s e o 90008-18 I
Eo300: ooivimmis » susvare s savasarns o smieies & saiess T 4 90008-390
SB-9,.... s are s N v e e e eeeaes 90045-14 r
S8 o iuie & v F SEEEE § e R B Serensre 90046-23

SCEIL soaiaa s & wmvets % e b e B SaeRE B s e 90046-29

4-40F 5 S, ... ... W R W R W S W 96206-0405

40K T Sios i s iiia0 o neimn s siemion o sonieiere o wm b 96206-0407 [
27048 3 Suwi v sew 5 wieliie 6 Waies ¥ Ve 5 b 96222-1218

2=04T 2 8 ... caniies SURTeLE B SERURTETE ¥ Rl svei 96224-1200
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31-33-86 Optilume Illuminator

Part Name Part Number
BARE o 10 o suie e = s oibid & 5 slwials & sieisTn & o awieie e -101

COVEL . 0o & 5olels & Wi isim @ 8 st @ eisien b el 8 -102

LW-8E Cord Set . .ou s vswiwn o cnee s veaosssioss -105 ND
SWItCH . . o v v s s e uvsvsooansossoansosenans -107

15 WLamp...ovoeeoseoaesssnns S ® g 313115-101 ND
LY -115Lampholder , . ... ..o ceecanossonvese 313302-107 ND
No. 4-.187 1g. SCT@W . o v v e v v v e v s vronssnanns 313386-103 ND
Terminal “A” . oo cvevercasassssnassssenns 313390-103
Terminal “B” . . o v o oescssssssosaasonsoons 313390-104
INSULALOY  voo s 5 « s sisis o o 66 s s seioin s o v o es s ip 313390-105
Filter SUPPOTt . . s v v e v v o v s v os oo nasovenes . 313390-111
Filter Support Spring . . . ... .« .o oo v ..., 313390-121
Surdtch NUL . . v oo sio s s 6o asie v sianes s siminsoe 313390-122
Bilter Mod L.iie s oo aisis o miaamn o waiems ¢ 8§65 313421-021
LC-26 CONNECOT » v v v s s s s s s s s s s s nnennssnns 338464-119 ND
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31-33-59 Base Illuminator

Part Name

BRBNIE G o saiiits 5 siateles B EAUNE avalleiels W ETESE w8

B Y I, . v ocivivin m mbime & NG S & Sl E
Housing . . . v v c e oceasvvomascadocsasnesns
AR SPACeY ivs i & auens & slaieinm ¥ Ewinle e e e -

MNTTOr SUPPOTL . . . io iv o 5o e 5 sl ®ls & od die W
Lampholder . . . c o oo v s st s 46 s aa s iosis s seia
Lampholder Tube . . . . .. ccvve e nrononeonee
BTN L 0+ o 0o & wimamen v stsie 8 eeiEi = & e e
BT Net . . i cais 5 e 8 Faeials B ST b el e
No. C 7795-440Speed Nut, . . . ccoavswsvsoons
SPring Bing . . cois o weien o o mmivie 0 sieiee e 00 000
No, 8-32Tx%.375Mach, SCTEW . . v« e s s o0 s a0 s 005
EENE Cell WABHET . vs 5 & sivivis v wivien & & sldiaie & #ale
IeRE RELAINCT & ¢ oo % boacs wb @ sein o w e wiam wem
BEODRING . - sviae o civwin w siswioe s dio b8 & 80 000
REOTEY.. _ i ¥ 5 daG & areme v sloie & i s & i
SEFANSIOTINRT o & w alsionis & @ e sih o Faiens = ue s
NN .10 o sualais w KRR B E UL H SO (e & Ses e
Nut (Supplied with-125 Switch) . . . .. ..., .00 .un
No, 6-32Tx,250 Mach, SCIew ., . e« i s a o s nwnas
No. 6-32Tx, 1,250 Mach, SCrew . . ¢ ca vs s snn 0w s .
TransformerHousing ., . . . o« v e vt v ot s v e nvones
BHTdISet . - 5 @ G s swem s B Saee § Eie el 8 eiee
EC-14 Interlock CONNECIOT . s oui « seiwn o sein om we
Nut (Supplied with -125 Switch) . , ... .. S,
EAAD . . v.vio v 2000 m o minisis s GiE . TleTY . e
WWire CORNECIOT , o «/a v i & elanieis & oleiie & siais s e i
Selector KNoD i ivvus s esemin @ sivime s o sesie e seep
Asd)l B 12 B..un s sovimimie w siainiens w o oibs 86 o
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Part Number

-113 ND

-115 ND

-127 ND

313353-123 ND
313353-146
96206-0404
96206-1419
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31-58-38 Mechanical Stage

Part Name

IEPANEVErBe RACK ..o 0 o s o wsios o o sasibis 5 sl
ERORACK . L ian G s s et v AR S B
Nleeve & Block- ASBY. swisis & scanica @ @ steinis @ wreteios o
IOEE PIHOR GO ol o wavsee & casmmce w s & s
EWer WABHeT . . . o covi s & s wn & s omms & aesivs
HOWer-LOCk NUS s o oicen ¥ s@eili & sa@ies o wisis A
BIoR Lok NUE .6 o sisaven = svmms & sazwimie & s =
15 SRR S 0 ) o 15 o o O g O i =
iraneverse PInion s oo o s s 5 el 4 o aleain eai
Upper Lock NUE ; saven o daie = o svviere s @ stelenssiess
B BeaTing ANV, o on o v o wamnm ¢ simme v »
Cross Slide Bearing ASSY, . . c.ovo s v o s 05 s s 0 0iss
Retaning GIDRod . s 5 samm 5 & o @ beae wees
Croas SHde Rod ... « & ivizes v amimn % ssee s weveies
Eross GibROd . vov.v ¢ wmwie & smimen o aeimne  pieesim
Retaining Gib(Right) . . . . ....covvveeecnnn. ;
Retatning Gib (Lieft); ..oweu o e w o sieras & avew ave
KOS SHAB . & ou e w svsinne s o ewons e s eese w e
Stage Retallier . . oo o sosmce & & oi0 600 @ 5000805 & Fe@e
Pl REINer 2 i o sio s & eeramn § s & svaed
GO RELRINET v u o & wviiens v o @i & aaivie e ¥ Famose
SHde Betalnel . . o coinn s ssnie s o sisisie » o sieomeens
Ml SLOD'SCYEW o5 5 ¢ siwsi s vwn e & ainie s oo .
Haper Pinlon Washer ;. i o uasiise o oeon & aa it
Stage Support Blank . ¢ i c.ovu s snoie » wo s amene
BAOREL ABRY. . isisreis = wxmiess o ntegsee ® SEie © 6o
SHdeHolder SCYeWs 5 ¢ svsis o saviais & silain 5 » siela
PARPOE SPYINE & idivin o saiensis & sibral & & svaliaie # swwe
Fatt Slide Holde T, .o ovvn & simmne » weming » smsdees
Right Slide Holder . . . . +.cioo o svawia s & siaiais & 5oad
Cross SHde R8BY. | csws v ¢ nass § Wavs ¥ ¢ vl
Binge v BREBINE . . wee ¢ samn w swewiens o s s wone
EANRE T PIVOL o oo « woacmimin 2 emwianes o sinimie ® simssee
B, Washer . ... ¢ iviah o s dang s swea s «slaiie
GADSErew Anisn ¢ 5 sires ¥ # 0@l § wvsew s & .
BHDALAPE SUDDOTL . s.00a & smiers & somioe & weees o o .
BEITLIOTL .. w0 mimrmimie o suesiose m wimudiead & b SIEIBIE 6 Hi

SUPDPOTLSCIeW . ... ..o v vevesnosanacnaana ‘
PHDToN SUPPOTE . o vine o ¢ s0 0 n sinie 00 & siwpn o siee

SUDBLAGE SCYEW ASBY, s iain 5 ¢ sl sie 4@ oialaene & seians .

BRAET, « ciom o s s SR e e ¥ TR seTmIeE ® i
ALK o virioe o wuscmieie 5 svsin -8 Saek &S T WG

SEIET) o ¢ saieia o snelee e B RS ¥ BTAEE B RS RTEIE e

Part Number

~101

-102

=105

-106

-107

-108

-109

-110

-111

=112

-115

-116

-117

<119

-120

=121

-122

-125

-126

-127

-128

-129

-134

-138

-139

-141

-145

-146

-149

-150

=151

-152

-153

-154
312688-145
315936-101
315936-105
315936-106
315936-107
315936-108
315936-109
315936-110
315936-111
315936-112
315936-113
315936-114
90047-18
90047-142
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31-58-38 Mechanical Stage (Con't)

Part Name Part Number
Noy 2280 € 8 5l, & wommn » wwimn & & somess § 8 e 96202-0203
NO, 4=40 F 7 8. i i oinn s cimion e saines sieeisses 96206-0407
No, 8-32 B 308, © cusic s o «wiin & ¢ swiais & Beainine 96206-0805
No.2-64 F6S..... G & AR B bR R e 96206-1209
No,2-64 F3S8............. Gt e e e e e aae. 96206-1215
No, 6=40 B A8 Suvn o vini%5 5 oG 5 5eias bosimie 96206-1614
No: 2556 B 8 Tuon o s o o sieiels 5 & wdsis & 5o . 97200-0200
Now 8286 F 12 T, Lvus o wewmms o s 5 o s 97206-1826
No: 6232 G 12 T, . .ivsisoeoeonnanses e smmmons 97208-0605
NG, 4=48. 808 U casay & senins ¢ yises 5 5 . ... . 98222-1406

f
I
!
|
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THESE DIRECTIONS or instructions do not presume to cover all details, varia-
tions, or changes in this equipment; nor to provide for all possible contingencies
to be met in connection with installation or use. We would be glad to help on any

problems not covered in this manual.

RESPONSIBILITY FOR DELIVERY: Every shipment of Bausch & Lomb prod-
ucts is in good condition when it leaves the factory. The transportation company,
when it accepts the shipment, becomes the consignee’s agent and is responsible
for safe delivery.

If shipment shows evidence of rough handling, the receiver should have the
agent note on the receipt “Received in bad order”; or if “concealed damage” is
revealed after unpacking, he should call the representative of the transportation
company within 48 hours and have him make out a “Bad order” report. Unless
this procedure is followed, the customer loses all right to recovery from the carrier.

—Bausch & Lomb Incorporated

Illustrations shown herein are of Bausch & Lamb products current at the time of this printing. However
due ta our constant efforts to improve and refine, we reserve the right to supply products that may differ
slightly from those shown in accompanying illustrations.
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Sketched below are the main offices and works of
Bausch & Lomb Incorporated at Rochester,
New York. There are other Bausch & Lomb and
affiliated plants in Rochester, N.Y., California,
Canada, Brazil, Argentina, England, Ireland,
Switzerland, Australia, and Sweden, Sales offices

are in many of the larger cities.




