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You have become the owner of a fine quality instrument. There is no similar in-
strument made anywhere in the world that will give you greater satisfaction or
more dependable service. From the raw materials used in making optical glass to
the final inspection of finished instruments, Bausch & Lomb products are made
under the rigid control of optical, electronic, and mechanical experts. The for-
mulae for the glass, and the design and manufacture of all parts contribute to one
purpose—a product which will afford the highest satisfaction.

GUARANTEE: If a product of our manufacture proves defective in material or
workmanship, an appropriate adjustment will be made . . . parts not of B&L man-
ufacture, carry the guarantee of their manufacturers. This guarantee does not
cover damage in transit; damage caused by carelessness, misuse, or neglect; or
unsatisfactory performance as a result of conditions beyond our control.

—Bausch & Lomb Incorporated
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Figure I—Components of the N Camera
1—Viewing Head
2—35mm Camera
3—Cone Attachment
4—Film Pack Adapter
5—Aerial Image Viewer
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Introduction

Basically the N Camera consists
of a small, precision photomicro-
graphic camera which can be
attached directly to the standard
eyepiece adapter tube of a micro-
scope., The N Camera has been
designed to operate on a variety
of microscopes, including Labora-
tory, Polarizing, Metallurgical,
and Metallographic models, A
Dynoptic Laboratory type micro-
scope has been used inillustrating
this manual,

The components of the N Cam-
era are shown in Figure 1,
arranged in respect to their rela-
tionship to a complete camera
for photomicrographic purposes,

All necessary optical elements
are incorporated in the viewing
head shown at 1 in Figure 1., The
viewing head incorporates the
shutter, the cable release (shown
extended to the left in theillustra-
tion) and the mounting bushing
shown at the bottom of the figure,
Either of two camera units may
be mounted to the viewing head.
These are quickly and easily inter-
changed, The camera 2, in Figure
1 accepts any of the standard 20 or
36 exposure cartridges of 35mm
roll film, black and whiteor color,
Cone attachment, 3, accepts the
2-1/4 x 3-1/4 inch film pack
adapter, 4, The aerial image
viewer, 5, is an integral part of
the viewing head. When the image

is seen in sharpfocus in the viewer
it will also be in focus in the
camera,

The equipment is shipped com -
plete in one case and will include
the viewing head with aerial image
viewer attached, cable release and
mounting bushing.

The particular camera included
will depend upon the equipment
ordered,

Assembly

Referring to Figure 2, first turn
the knurled collar 7 two or three
turns counterclockwise to open the
support clamp, With the tip of the
fingers withdraw the mounting
bushing 8, as indicated,

Figure 2




Figure 3

Remove the eyepiece from your
microscope and slip the mounting
bushing 8 over the eyepiece adapter
tube as shown in Figure 3, Replace
the microscope eyepiece, Now slide
the support clamp of the viewing
head down over the mounting bush-
ing. Turn the viewing head about
the eyepiece adapter tube to place
the image viewer in the direction
desired, Lock the viewing head
securely to the microscope by

turning the knurled collar 7 clock-

wise, tightening the supportclamp.

Figure 4 shows the viewing
head mounted on the microscope. In
this instance it is shown attached
to the eyepiece tube of a Research
Model Microscope, If a draw tube
type microscope isused, the draw-
tube bearing should be fitted to
provide the proper friction on the
tube to support the N Camera, In
the case of older microscopes
where the draw-tube slides very
easily due to wear, the tension of
the draw-tube bearing should be
increased to prevent the draw-tube
from tipping as well as to prevent
it from dropping under the weight
of the camera, If necessary aband
of adhesive tape can be placed

around the draw-tube to hold it in
position,

Details of the viewing head are
shown in Figure 4, The shutter
enclosed in the viewing head is
operated by means of the cable
release which is screwed into the
shutter through the opening 9, Two
clamp screws 10 serve to hold
either of the two cameras to the
viewing head. The shutter is setto
the exposure desired by means of
the lever 11, The scale directly
above the lever indicates the
proper positions for the various
exposure settings, The shutter is
of the self-cocking type andmay be
set for Time, Bulb, 1/200, 1/100,
1/50, 1/25, and 1/10 second.

Attaching the Camera

The following procedure is em-
ployed for attaching either of the
two camera units to the body:
First turn out the two clamp
screws (10, Figure 4) until the tips
of these screws are flush with the
inside wall of the recess in the top
of the viewinghead, Now holding the
camera unit similar to themanner
shown in Figure 5, locate the notch




Figure 5

15 in the adapter at the bottom end
of the camera, directly over the
screw 14, Set the camera down
into the viewing head so that the
head of the screw 14 engages the
slot 15, thus aligning the film frame
of the camera to the corresponding
frame in the aerial image viewer,

With the camera properly
seated, turn in the clamp screws
10, to secure the camera in place.

Now attach the cable release by
screwing the threaded end into the
opening 9, Figure 4,

Focusing with the
Aerial Image Viewer

The aerial image viewer permits
you to observe the specimen image
at all times, It provides a brilliant
image, and accurate focus at the
film plane is assured if you adhere
to the following procedure,

Place the desired specimen on
the microscope stage and select
the appropriate objective and eye-
piece, Adjust the illuminator and
substage condenser for optimum
conditions of illumination, Assem~-

Figure 6

ble the N Camera to the microscope
as described in the preceding
pages. Now position your head so
as to place omne eye about three
inches outward from the lens of
the aerial image viewer, This will
be the position for which the focus-
ing screen will be filled with light
and evenly illuminated,

While looking squarely into the
viewer lens, rotate the lens tube,
by means of the knurled rim at
the outer end, until the central
crossline on the focusing screen
is seen most distinctly, During
this adjustment it is best to have
the specimen image completely
out of focus or the specimen moved
aside so as to give a clear field,

Having set the viewer lens in
focus on the crosslines of the
focusing screen to suit your vision,
now focus the microscope until the
specimen image is seen sharply
defined, It is essential thatboth the
specimen image andthe crosslines
of the focusing screen be seen in
sharp focus simultaneously, When
this condition is met the specimen
image will be in precise focus at
the film plane in the camera,



Figure 7

Operation of the 35mm Camera

The photomicrographic attach-
ment, completely assembled with
the 3Smm camera ready for use,
is illustrated in Figure 6, A dark
slide 16 is incorporated in the
camera tube, The slide 16 mustbe
drawn out as shown in this figure
prior to making exposures. If it is
desired to remove the camera
from the body while it is loaded
with film, push the dark slide in
before taking the camera off, Thig
will prevent light entering the
camera which would otherwise fog
the film, causing the loss of at

least one frame and possibly
adjacent frames,

Loading the Camera

The camera may be loaded with
any of the standard 35mm film
cartridges holding 20 to 36 ex-
posures, While the camera can be
loaded in room light, it is best to
protect the film from direct light,
It is also advisable to remove the
camera from the body for loading
to prevent undue strain on the

microscope during the Jgaq
operation,

Turn out the clamp SCrews
holding the camera to the body
(10, Figure 4) and Lift the cameys
away. Slide the dark slide (16
Figure 6) in to close off thé
camera tube., Press in the buttoy
on the end of the camera ang pull
out the tab (17, Figure 7) to
release the back, Swing the back
open,

Pull out the film rewind knoh
(19, Figure 7) on top of the cam-
era and place the film cartridge
in the cavity. Push the knob back
in, turning it to right or left if
necessary to engage the film
spool in the slot of the spindle,
Now rotate the winding spool (22,
Figure 7) on the other side of the
camera with the thumb to expose
the film slot in the spool, Draw
the film across the picture aper-
ture in the camera and insert the
film end in the winding spool
slot, engaging either the secondor
third film perforation on the hook
provided on the slot edge. Actuate
the quick wind film lever (18,
Figure 7) one or two times to
firmly engage the film on the
spool, At the same time make
sure the teeth of the two sprocket
wheels (20, Figure 7) engage the
film perforation and that the film
lies straight between the guide
shoulders (21, Figure 7) on either
side of the picture aperture.

Swing the camera back closed
and push the tab (17, Figure 7)
back in, This locks the back in
place, Actuate the quick wind film
lever (18, Figure 7) two times to
make sure a full frame of un-
exposed film is in position across
the picture aperture,

By means of the raised button
on the exposure counter (23, Figure
7), rotate the dial in the direction
indicated by the arrow, If 20 ex-

ing



posure film cartridges are used,
set the number 20 under the index
mark located at the edge of the
dial recess. In the case of 36
exposure cartridges, set the num-
ber 36 under the index mark.
Properly set, the dial indicator
will show, at any time, the number
of exposures remaining on the roll
of film in the camera. Youarenow

ready to make the first exposure
on the film,

Exposing and Changing the Film

Attach the loaded camera to the
viewing head (refer to pages 4 and
5). See that the shutter is closed,
Pull out the dark slide (16, Figure
6) to its stop. With the microscope
'properly adjusted for illumination
and the specimen focused in the
aerial image viewer, set the expo-
sure lever (11, Figure 4) to the
desired time and press the plunger
of the cable release, After each
exposure actuate the quick wind
film lever to advance the film to
the next frame, After each film
advance, the exposure counter dial
will show the number of exposures
remaining on the film,

When the entire roll of film
has been exposed, the exposed
film must be re-wound to the
light-proof cartridge for removal
from the camera, For the sake of
convenience it is best to push the
dark slide in and remove the
camera from the viewing head
during the rewind and film changing
operations,

To rewind the film, press the
film rewind button on the bottom of
the camera and rotate the film
rewind knob (19, Figure 7) in the
direction of the arrow until the
end of the film is heard to dis-
engage the wind spool, Remove
the camera back and pull out on

the vewind knob to release the
film cariridge for removal from
the camera,

Framing the Picture 35mm
Camera

When focusing, consider that por-
tion of the image which falls within
the engraved rectangle on the
focusing screen. The rectangle
represents the 35mm film frame
size and the image within the
rectangle will be included on the
film,

Operation of the 2Yax3" Camera

With respect to the manner of
loading and changing film, this
camera is similar to the con-
ventional focusing. back camera,
However, since focusing is accom-
plished by a reflex system, it is
not necessary to employ a focusing
screen at the camera back, The
camera is left attached to the body
on the microscope and loading is
accomplished by inserting the film
pack adapter in the camera,

Figure 8
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Film Pack Adapter

adapter for film pack 4 is
gﬁfwn mEcrted in the 2-1/4x3-1/4
cam<ta in Figure9, Film pack may
‘be loaded in the adapter in open
light though it is best to avoid
strong direct light, Instructions
for manipulating the film pack
are included with the film by the
manufacturer,

To load the adapter, press
sidewise on the latch 28, and swing
the hinged back open, Lay the un-
wrapped pack of film, open side
toward the dark slide 30 of the
adapter, Close the adapter back
Securing it with the latch 28, Make
sure the paper film tabs are free
and that they all extend out through
the end slot as shown in the figure,
With the dark slide 30 inserted in
the adapter, hold pPaper tabs 1to 12
securely. Pull out and tear off the
safety covertab, Youare now ready
to place the loaded adapter in the
camera and make the first expo-
sure, After making exposure num -
ber 1 with the film pack be sureto
pull out and tear off tab number 1,
The remaining numbered tabs are
pulled in sequence as subsequent
€Xposures are made, Individua]

films may be removed for proc-
essing before exposing the entire
pack by following the instructiong
supplied by the film manufacturer,

Inserting Film Holders
In 2Yax3Y% Cameras

See that the hook at the outer end
of the spring engages the notch in
the edge of the film pack adapter,
before pulling the dark slide pre-
paratory to making an €xposure,
The film pack adapter attacheg
to the 2-1/4x3-1/4 camera b
sliding between the gibs along the
rear opening of the camera, See
Figure 9, When inserting the holder
press outward on the spring 29 tq
clear the edge of the film holder,

Framing the Picture 2V4ix3Y,
Camera

The full rectangular area of the
focusing screen represents the
frame size of the 2-1/4x3-1/4 inch
film, The image seen within the
boundaries of the focusing screen

frame will therefore be included
on the film,



SOME GENERAL NOTES ON PHOTOMICROGRAPHY
WITH THIS CAMERA

The Microscope

The photographic image obtained
with any photomicrographic cam-
era is dependent to a large extent
on the microscope and its ma-
nipulation, The microscope stand
should be in good mechanical con-
dition and the focusing adjustments
in good order without looseness
and tendency to drift,

The microscope optics should
be clean, Dust particles on the
front and rear surfaces of the
objective lenses and eyepiece lens
surfaces frequently are respon-
sible for dark spots appearing in
a finished positive, Fingerprints
on the eyepiece lenses or the
front lens of the objective may be
responsible for anuneven distribu-
tion of light in the image anda loss
of sharpness,

Achromatic objectives are ca-
pable of producing excellent results
in black and white photomicro-
graphs, particularly if color filters
are employed, Restricting the light
to a narrow band of the spectrum
in this manner tends to improve
the sharpness of the image regard-
less of the type of objective,

When it is necessary to photo-
graph with “white” light, as in
the case of color films, the apo-
chromatic objectives are most
desirable because of their better
color correction,

, The camera can only be used
with the type of eyepieces em-
Ployed for visual observation —
Huygens, Hyperplane, Compen-
sating and the like, Lenses of the
amplifier type — Ampliplan, Ultra-
Plan, etc, — are not suitable,

The magnification obtained on

the film with this camera is equal
to one-half the visual magnification
provided by the microscope optics.
For example: a 10X eyepiece and
10X objective would afford a total

‘magnification of 100X if the image

is examined by looking into the
eyepiece, When the camera is
attached to the microscope, the
image projected to the film plane
by the same objective and eyepiece
combination is magnified 50X,

The field seen through the
microscope always demonstrates
some degree of curvature whichis
unavoidable, The outer part of the
field is always slightly outof focus
with respect to the center, It is
hardly worthwhile to include this
outer part of the field in a negative,
therefore, it is better to select an
eyepiece which will give sufficient
magnification to fill the picture
area of the negative with the
central, in-focus portion of the
field.

lHllumination

The microscope illuminator may
be of most any type. However, one
incorporating a high efficiency,
concentrated source, such as a
compact, multiple coil, single coil
or ribbon filament lamp, with a
focusable condenser lens, is rec-
ommended, For transmitted light
the Bausch & Lomb Professional
Nluminators, types 26 or 27, are
recommended, For opaque speci-
mens, the vertical illuminators
with integral light sources are
adequate for most work, Where
the very maximum light is re-
quired, the carbon arc illuminator
with automatic feed mechanism is



recommended for both transparent
and opaque specimens,

Alignment of the microscope
and camera is automatically ob-
tained when the camera is attached
to the microscope, Itisonlyneces-
sary then to adjust the relative
positions of microscope and illumi-
nator and make the appropriate
settings of the illuminator con-
denser and the mirror and substage
condenser of the microscope to
complete the alignment of the
system and to establish correct
illumination,

The better forms of microscope
illuminator are designed to permit
setting up the Koehler form of
illumination, This method of illum-
ination insures an even distribution
of light in the field of view with
convenient control of field size
and aperture,

For purposes of color photomi-
crography, specific requirements
are placed on the quality of light
in the photomicrographic system.
The color temperature require-
ments of the particular film em-
ployed are stated by the manufac-
turers. The sources incorporated
in most microscope illuminators
require the insertion of photo-
metric filters to adjust the color
temperature to suit the film re-
quirements. The film manufac-
turer’s literature should be con-
sulted for information concerning
the filters required with various
light sources.

Filters

The microscope slide preparations
most commonly encountered re-
quire the introduction of color
filters in the illuminating system
to enhance contrasts in black and
white photography, The stains used
in most preparations range through
the reds, to blue and violet, In
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photomicrography a green filteris
probably the most generally useful,
since it produces good differentia-
tion in preparations treated with
both red and blue stains, Further-
more, microscope objectives of
the achromatic type perform best
in green light. The use of such a
filter will be found helpful in
obtaining good sharp negatives.

It is recognized of course, that
filters of other colors are fre-
quently necessary to effectdesired
contrast conditions, It is not,how-
ever, within the scope of this text
to cover the subject of filters
completely,

In addition to the photometric
type of filters encountered for.
photomicrography with color film—
(See under Illumination)-additional
filters of the Color Compensating
type may be required to counteract
color effects introduced by the
optical system or the specimen
preparation,

The book Photomicrography, a
publication of the Eastman Kodak
Co., covers the subject of filters
as they are applied for both pur-
poses mentioned, This book will
also be found as excellent refer-
ence on the general subject of
photomicrography.

Films (Negative Materials)

The development of fine-grained
photographic emulsions, with con-
trasts and sensitivity to suitprac-
tically all conditions, makes the
“miniature” camera useful inmany
applications where only the larger
negative sizes were previously
considered practical.

Almost any of the black and
white sheet films may be employed
in the 2-1/4x3-1/4 camera partic-
ularly if the full negative area is
filled with sharply focused image,
and the positives are to be made



py contact printing. In general,
however, it will be foundadvisable
to use negative materials having
medium to high contrast with fine
grain, Resolution of fine structures
and crisp images are obtained
with these materials permitting
subsequent enlargementby projec-
tion printing, Lantern slides made
by contact from such negatives
also show better in projection,

The professional type color
films in 2-1/4-3-1/4 inch size
afford adequate picture area for
binding between standard 3-1/4x4
inch lantern slide cover glasses.
This provides an economical meth-
od of making color slides when the
35mm picture area is considered
inadequate or it is undesirable to
mix both 2x2 and 3-1/4x4 inch
slides during the course of a
presentation,

In the case of the 35mm camera
the black and white films will be
enlarged for viewing inmostcases,
either by projection printing or by
projection from 35mm film trans-
parencies. The advantages of the
fine grain negative emulsions are
easily recognized.

Both the type of developer used
and the technique of processing the
film have an effect on the gran-
ularity of the ultimate image. The
recommendations of the film manu-
facturer should be followed closely
for optimum results,

There is actually no particular
advantage to be realized by the use
of a panchromatic emulsion in
photomicrography in black and
white unless a red filter is used.
The red sensitivity of a film may
be a disadvantage if the light re-
quired for taking the picture lies
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in the green region of the spectrum.
The image in the negative may be
lacking in sharpness due to the
out-of-focus red light actingon the
film during the exposure. It is
suggested that the orthochromatic
emulsions be used for best contrast
and sharpness where the red sensi-
tivity is not required.

Exposure

Systems can be worked out in
several different ways for meas-
uring or determining the exposure
time required for various condi-
tions. It is not possible to discuss
them here. Experience still re-
mains one of the very best guides
to correct exposure, and exposure
trials, with the film processed
under the individual’'s own condi-
tions and to his preference must
be carried out in any case, The
35mm camera provides convenient
means for doing this sinceone roll
of film allows sufficient takes to
permit adjusting the exposure time
so as to obtain one that is correct
out of a series. In this way the
correct exposure for different con-
ditions can be quickly determined
for future reference,

The image projéected to the film
plane of the camera is appreciably
brighter than in the case of larger
cameras where the field is photo-
graphed at higher magnification,
This means that the exposures
encountered are on the whole,
much shorter., Exposures suffi-
ciently short to photograph some
of the living organisms—plankton
bodies, paramecium, etc.,—at the
lower powers, at least, are quite
possible,




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 & Lomb broducts current at the time of this printing, However
due to our constant efforts to improve and refine, we reserve the right to supply prodlucts 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.
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