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Introduction

Thank you for purchasing the Nikon Profile Projector V-12A.

Since the Profile Projector V-12A is a precision optical instrument, please read this Instruc-
tion Manual carefully before using the instrument, and handle it correctly to make fuil use
of its capabilities under your complete comprehension.

Cautions

1. Take care of the following points when installing the instrument:
e Avoid installing the instrument in such bright areas as beside the windows or just
under the illumination lamp.
e Install the instrument in a low humidity environment free from dust, particles, and

vibration. When not in use, cover the instrument with the vinyl cover provided.

o Install the instrument on_a level surface.
e Do not hold the projector head when moving or installing the instrument.

2. Keep the view screen and projection ienses clean to ensure bright and sharp images
at all times.

3. Never attempt to dismantle the instrument as this may impair the efficiency and
accuracy of the instrument.

4. When replacing the fuse or lamp bulb, be sure to turn OFF (O) the power switch and
disconnect the plug from the power supply.
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. ASSEMBLY

Assembly should be done in the following order.

@ Screen hood

* Attach the screen hood using the
two attaching screws packed
together with the hoed.

* The hood should be removed
when attaching photographic
equipment, but the screws must
be left on the projector head to

@ Projection lens
(optional accessory)

« Mount the lens by aligning the
projection lens mounting index
{*1) with the clamp screw of the
turret mount and turn it in the
direction indicated by arrow.
Clamp it in position so the win-
dow lens of the projection lens
faces the condenser lens of the
surface illumination. (Refer to
page 4)

® Rotary viewing screen

« Align the notch of the rotary :
screen with the positioning pro- prevent the external light from
trusion on the main body and <2 entering.
fasten the screen with the screw. ]

@ Anti-glare shield
= Screw into the hole on
the main body by rotat-
ing the knurled portion.

Niko®

7\@(5uﬂaeo
illuminatlon)

illumination)

@ lllumination lamp
cassettes

® Adapter for contour ii- (For surface

illumination)
o~ luminator accessories Halogen lamp bulb

(optional) (24V-150W)

 Use this adapter for accessories
used with contour ilumination.

® stage (optional)

 After cleaning the stage mounting surface so that
there is no dust present, mount the stage on the
V-12A. Fasten the stage tightly after the setting- socket for both surface and
out adjustment of the stage. (Refer to page 6) contour illumination. (Refer
« For further details, refer to Instructions attached to page 5.)
to each stage.

(For_contour illumination)

s Puil out the lamp cassette
and insert a lamp in the

Fig. 1
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Il. NOMENCLATURE AND FUNCTION

OF EACH PART

Screen hood -

* Preventing extraneous light from
above.

Projector head

« Bring the specimen into focus by
moving it vertically by 75mm to-
gether with the projection ienses.

Note: Do not apply strong stress

to the head or measuring
accuracy may be dam-
aged.

Hole for chart clip

Protractor

« Convenient for measuring the
angle of the specimen by rotating

the screen.

Vernier

Projection lens clamp
screw

Counter (optional)

Stage (optional)

*03L, 03, A4, 6VL stages are avail-
able.

Pllot lamp

« Neon lamp indicating whether
the power is ON or OFF.
(When the power is ON: It lights
up.)
(When the power is OFF: it goes
out.)

Power switch

o
Surface illumination switch (Ji£)

« Switch to turn the power ON or
OFF.
(1: ON. 0: OFF)
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* Turn on the switch, and the sur-

face of specimen will be illumi-

nated and its image projected.

» Turning the switch upwards (H)
increases the image brightness,
and turning it downwards (L) de-
creases image brightness, but
prolongs the life of the lamp
bulb.

Rotary screen

* Reading scaie, chart holder (op-
tional) can be mounted on the
metal frame.

* Replaceable with photographic

equipment (optional).

Screen fine motion knob

* Use this knob to rotate the
screen in a fine motion after re-
leasing the rotation clamp knob.

Rotation clamp knob

* Turn the knob clockwise to
clamp the screen rotation. This
will make the screen fine motion
knob idle at the same time.

Note:

* Turn the rotation clamp knob
to the limit.

o Always clamp the screen rota-
tion except when using the
screen fine motion knob.

Turret mount

* Hold the turret mount when re-

volving the turret.

Note: Bo not revoive the turret
holding projection lens it-
self or measuring accuracy
may be damaged.

Projection lenses (optional)

* Eight projection tenses (5x, 10x,
20x%, 25x, 50x, 100x, 200x and
500x) are available.

Half-retlecting mirror
change-over knob

* For surface illumination, bring
the haif-refiecting mirror into the
optical path by turning the knob
counter-clockwise.

* The built-in half-retiecting mirror
of the 5x lens is fixed.

Focusing wheel

 Used for focusing the specimen
by moving the stage up or down.

» Turning the wheel clockwise
moves the head up by 1.5mm.

Contour illumination switch ()

« For projecting the contour of the
specimen.

» Turning the switch upwards (H)
increases the image brightness,
and turning it downwards (L)
decreases image brightness, but
prolongs the life of the lamp
bulb.

Fig. 2-1
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Screen clamp screw

Focusing cover

« Moves up or down together with
the projector head.

« The bottom line of the cover is
about the same height as the
focusing position. This can be
conveniently used for rough fo-
cusing.

Lamp cassette for surface
iluminator

« Accepting one halogen lamp
(24V-150W).

« |lluminates the specimen
through the half-reflecting mirror
built in the projection lens.

« Condensed illumination is avail-
able if you pul! out the condenser
lens by revolving it counter-
clockwise.

« Filter (852mm screw-in type) for
Nikon cameras can be mounted
on the tip of the condenser lens.

« When using surface illumination
with a 500x projection lens,
screw in a special condenser lens
for 500x.

« When replacing tamp bulbs, pull
out the whole lamp cassette for
the surface illuminator. (Refer to

page 35)

Lamp cassette for contour
illuminator

Holes
tor attaching accessories

« Two holes are on the right- and
left-hand of the turret mount,
respectively.

« Obligue surtace illuminator or
dial indicator (optional accesso-
ries) can be attached to the main
body by screwing its rod or

holder into the hole.

Anti-glare shield

Contour illumination con-
denser switch-over knob

(Rear side)

« Change the magnification figure
on the knob between high (over
20x) and low magnifications
according to the projection lens

being used.
Fig. 2-2

Power connector for smail
counter

« Accepting one halogen lamp
{24V-150W).

Focu'sing direction
adjustment knob

Product serial number

Power cord

« Qutputs power to the connected
small counter.

CASE terminal

« Frame GND terminal
Voltage selector

« Selects voltage in accordance
with input power supply.

Power source input
receptacie with fuse holder

« Connected to AC power outlet
with power cord. Turn the power
OFF when plugging or unplug-
ging power cord.

(Refer to page 4)

« Fuse (5A or 2.5A according tothe

line voltage) included.

Fig. 2-3
©
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lll. PREPARATIONS

1. Connecting power cord

(3-pin plug with the GND is provided.) o ot T
Plug one end of the cord into the power input Neutal | Tt
on the rear of the unit and plug the other end ‘/@\ . i N
into the 2-pin power outlet with ground. ' SN /QT:\LW
(Fig. 3-[) TtV onp Newral
Note: .
If a grounded outlet is not available and a
3-pin plug cannot be used, attach the op- Power °“",$_‘
tional conversion adapter (3-pin to 2-pin) (wiZ‘:r‘“;a do) T
securely to the 3-pin plug and connect a s ) 00 i !
ground line to the GND terminal or to a A\ (a ﬁ%@e
ground. (Fig. 3-[2]) @/ ive Neutral
Be sure not to reverse LIVE and NEUTRAL GNO GND line (provided
poles or the unit may be seriously dam- | provided)
aged. ‘1‘}' & |
2 GND terminal ;
GND terminal
Fig. 3

g

Replacement of the projection lens

® Remove the dust cap attached to the tur-
ret mount.

@ Mount the lens by aligning the projection
lens mounting index (=) with the clamp
screw of the turret mount (1], and turn the
lens in the direction indicated by arrow [2] .

® Clamp the lens in position where the win-
dow lens of the projection lens faces to-
ward the condenser lens of the surface il-
luminator (3] .

@ To remove the projection lens, support
the lens with your hand and release the Fig. 4
clamp. Turn the lens in the reverse direc-
tion you did for mounting, and remove the
lens.

Note:
In case the external light coming into the screen disturbs you when using photo-
graphy equipment, attach the lens cap to the vacant lens mount.
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3. Replacement of the lamp bulb

Note:

e Before replacing the lamp bulb, turn OFF the power switch and unplug.

e Don't touch the bulb surface with bare hands, use gloves, etc. Dirt or finger
marks on the buib surface should be removed using a cloth lightly moistened
with alcohol.

o Take care not to touch the lamp bulb as it is hot when lit.

e Color of the lamp cassette may fade due to heat of the lamp, but it will not atfect
the performance of the unit.

e Lamp cassette for surface illumination cannot be removed when three projec-
tion lenses are mounted on the turret mount.

e Lamp cassette for surface illumination cannot be attached upside down. Attach

. the lamp cassette so that “Nikon” brand name can be read normally.

Lamp bulb for surface illumination

@ Remove the projection lens from the turret
mount. ‘

@ Pull out the lamp cassette for surface illu-
mination. (Fig. 5-(11)

@ Remove the halogen lamp from the lamp
socket and replace it. (Fig. 5-[2])

@ Insert the lamp cassette to its position,
taking care not to confuse the direction of
the lamp cassette. (“Nikon” brand name
should not be reversed.)

Lamp bulb for contour illumination
® Pull out the lamp cassette for contour
illumination from the rear of the unit. Fig. 5
(Fig. 6-[1)
@ Remove the halogen lamp from the lamp
socket and replace it. (Fig. 6-2])
@ Insert the lamp cassette to its position.
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4. Detection of the lamp bulb position

After inserting the lamp bulb in the lamp cassette for the contour ilumination, proceed
to the detection of the buib position as follows:

Note:
The detection of the bulb position is to be done immediately after lighting the bulb

as the lamp cassette will heat up.

® Place the detection lens on the turret
mount.
@ Using the contour illuminator, adjust the
Jamp position so that the filament image
comes into focus on the center of the
screen. (Fig. 7)
® Rotate the knob on the cassette to
adjust the focusing direction of the fila-
ment.

® To center the filament image on the
screen, adjust the inclination of the
lamp attached to the lamp socket.

Fig. 7

5. Adjustment of the parallel positioning of the stage

@ Rotate the screen to the angular position 0.

@ Clean the mounting surface of the stage and mount it on the mounting portion. Fasten
attaching screws lightly. (Fig. 8- 1)

@ Using a high-powered projection lens (ex. 50x), project the image of a positive point
such as of an angle of specimen using contour or surface illumination, and coincide
it with the cross line. (Fig. 8-[)

@ Move the stage horizontally (in the direction of X-axis) and see if the positive point
image moves away from the cross line. (Fig. 8- 2])
It the image moves away from the cross line, adjust the stage by shifting it around
the attaching screw at the far left of the stage. (Fig. 9- 21)

® After the above adjustment, fasten the attaching screw firmly.

X-axis

@ @ Fig. 8
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Shift the stage around the
attaching screw at the far
left of the stage.

Attaching screws (x4)

6. Replacement of the fuse (when necessary)

® Turn the power switch OFF, and unplug the

power cord. _
@ Remove the fuse holder. (Fig. 10- @)
@ Replace the fuse. (Fig. 10-21)

Be sure to use a properly rated fuse.
(100/120V T5A, 220/240v T2.5A)

Fig. 10
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IV. MEASUREMENT

1. Hllumination

The V-12A Projector has three types of illu-

mination so you can choose the most suit-

able type to suit your purpose.

o Contour illumination:
Used for projecting the contour of speci-
mens using the contour illuminator.

® Surface illumination:
Used for projecting the surface of speci-
mens using the surface illuminator.
Rotate the condenser lens counter-clock-
wise and pull it out for condensed illumi-
nation. Condensed illumination is conven-
ient for observing uneven surfaces of
specimens for their three-dimensional ap-
pearance. Use the optional oblique sur-
face illuminator for more effective obser-
vation.

e Simultaneous contour and surface
illuminations:
Used for projecting the contour and sur-
face details of specimens at the same
time.
Note:
Use the surface illumination for
focusing.

. Setting the specimen in position

Place the specimen on the stage in such a
position that its contour (section) or surface
plane is perpendicular to the optical axis of
the projection lens. If this is not exactly
attained, uniform focusing will not be ob-
tained over the entire area of the screen.

Note:

If the top and bottom surfaces of the
specimen are parallel or at right angles to
each other, you can just place the speci-
men on the stage since the top surface of
the stage is perpendicular to the optical
axis.
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Vertical surface illuminator
\‘\ '

o
R

Condensor lens

Half mirror

> Projection lens

Working
distance

Specimen

Fig. 11-1

Oblique surtace illuminator

Light source

Projection lens

Condensor lens

Specimen

Fig. 11-2

Optical axis

> Projection lens

Specimen surface

Right angle\.‘//' /

Stage surface %7/% Specimen

Fig. 12
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3. Focusing

Do not turn the focusing wheel, watching only the viewing screen since there is a

possibility of striking and damaging both the specimen and the projection lens. Proceed

as follows:

@ Observing the specimen, lower the Projector Head down to a point slightly below the
focus plane.

@ Observing the screen, raise the Projector Head till the image becomes sharp.

Note:

Turn the focus ring on the lens to focus precisely with 500x projection lens.

4. Some measuring methods

The Profile Projector is especially useful for the following:
® Measuring specimens so minute in size that they cannot be brought between two
. measuring end surfaces.
® Measuring specimens which may be deformed or damaged under any pressure.
® Measuring specimens of such an irregular shape or form that no other measuring in-
strument can be applied to them.

1) By placing a scale on the screen
Read out value divided by projection magnification will give measured value.

Length to be

measured Length to be measured

Scale Crossed lines

Fig. 13
‘ Note:
@ More accurate reading will be achieved by enlarging the image of the speci-
l men and of the scale at the same time using a magnifying glass.

o The graduated line, if not in close contact with the projected image, may give
rise to parallax error. it is recommended that you use the optical glass reading
scale.
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2) By measuring the difference from the standard
This method is convenient especially when repeating measurement of specimens
of the same length, because the precise scale is not needed over the entire length.
Read out value divided by projection magnification will give measured value.
Note: i
e Refer to Note in 1).
e When a ditference of length only is to be measured, use the stage to read

out the actual (not enlarged) dimension.

- Fiducial line
(Mark in advance the standard
length to be measured)

Ditference
(Discrepancy between the
actual and fiducial length)

Flg. 14

3) By measuring the difference from the master chart
Enabling continuous measurement of a lot of specimens of complicated and irregu-
lar shapes to be efficiently performed.

Projection image

(Chart representing the tolerance)

Fig. 15

Note:

e As a material for the chart representing the standard, polyester film is ad-
vantageous owing to it's small expansion factor.

e The chart figure should be brought into as close a contact as possible with
the projected image to avoid parallax.

e A chart accompanied with the allowance or tolerance figure will promote
measuring efficiency.
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4) By using the micrometer stage (optional)

Using the crosswise traveling of the stage (optional), bring the projected image of

the specimen into coincidence with one of the crossed lines and read the microme-

ter.

@ Bring one side of the point to be measured into coincidence with one of the
crossed lines, and read the micrometer.

@ Then, bring the other side into coincidence with the same crossed line, and read
the micrometer again. v

@ Take the difference between the read out values in 1. and 2.

Length to be measured

Note: Fig. 16
Refer to the instruction for the stage.

§) By rotating the screen for angle measurement

Use the cross on the viewing screen and the protractor around the screen to read

out the angle of the projected image.

@ Bring one of the crossed lines into coincidence with one side of the angle to be
measured of the projected image, and read the protractor scale.

@ Then, bring the same crossed line into coincidence with the other side of the
angle.

@ In this position, read out the protractor, and take the difference from the previ-
ously read out value.

Fig. 17
Note:

e For measurement of a large angle, it will be more efficient to read out such
a difference, taking the right angle of the crossed lines as the standard of
90°.

¢ By using the micrometer stage in this case a more rapid measurement Is
achieved, since it is not necessary to coincide the apex of the projected
image angie with the center of the cross.

o For bringing the crossed line exactly into coincidence with the side of the
projected image of angle, it is recommended that you make a narrow,
parallel clearance between them.

®
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V. CAUTION AND MAINTENANCE

The Nikon Profile Projector is a high precision instrument. Take special care in its han-
diing to maintain the performance.

Dirt on the screen

It grease, fingerprints, or dirt obscures a clear view of the screen, clean it carefully using
a washed cotton cloth soaked with aicohol. Washing the screen with soap and tepid
water will also give a good result, but remove the screen together with its metal frame
from the instrument body beforehand.

~ It is recommended that you keep the screen surface covered with a film of transparent

polyester at all times to protect it from dirt.

Projection lenses

To avoid the decrease of magnification accuracy, and deterioration of image definition,
never dismantle or roughly handle the instrument.

Dirt or scratches on the optical surfaces will cause a dark or insufficiently sharp image.
Slight dust particles on the lens will not significantly affect the image quality.

Inside mirror
To avoid scratching and lessening of accuracy, never touch the mirror surfaces. Unless
the screen and the projection lenses are removed, there will be no problem with dust.
If dirt or smears are found on the mirror surfaces, contact your nearest dealer or sales
representative.

Dark image

Check the lamp bulb. If it is blackened, replace it with a new one. If the image is
appreciably dark in contour illumination, further check the surface of lamp bulb, the stage
glass and the filter being used. Darkness in surface illumination may be caused by dirt
on the outside surfaces of the lamp bulb and of the condenser lenses.

Lamp doesn’t light
Check the lamp filament, the fuse and the contact of the lamp socket.
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® Oiling

Apply oil (Tona oil) to the focusing wheel bearing.
- Qil once a month.

® Any other trouble or malfunction

For repair or troubleshooting, do not dismantle the instrument yourself. Contact your
agent immediately. «
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V1. SPECIFICATIONS

Viewing screen

Effective diameter of screen 300mm (11.8 in.)

With crosshair lines engraved on fine grain ground glass
Rotation angle 360° Minimum reading 1’ (by vernier scale). With
screen fine motion knob and rotation clamp knob

Projection lenses — 5x, 10x, 20x, 25x, 50x, 100x, 200x, 500x
(optional) All lenses are parfocal.
Accuracy of magnification {except 500x) against Nominal magni-
fication of each projection lens:
Contour illumination : within + 0.1%
Surface illumination : within £ 0.15%

) :? A Working distance
) | ! D: Maximum diameter of a
- ] - — specimen to be projected
on the screen
Fig. 19

Magnification Dilameter of opject Half-rgﬂecting A D
field mm (in.) mirror mm mm
5x 60 (2.262) Built-in 60 127
10x 30 (1.181) Built-in 74 215
20x 15 (0.590) Built-in 74 244
25x 12 (0.472) Built-in 62 178
50x 6 (0.236) Built-in 61 173
100x 3 (0.118) Built-in 50 123
200x 1.5 (0.059) Built-in 24 49
500x 0.6 (0.023) Built-in 35 7
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Turret mount

Three projection lenses can be attached.

Provided with three plastic dust covers.

Projector head
vertical travel.

Hlumination
system

® Surface illuminator

® Light source

® Cooling fan

Within a range of 75mm (2.95 in.)
(1.5mm/1 rotation of wheel)

® Contour illuminator

. Telecentric system (2-step illumintion

flux switching over system, with a de-

tection lens)
Vertical surface illumination

(Condensed illumination available.)

Halogen lamp 24V-150W for both con-

tour and surface illuminations

Buiit-in

(x1 for each contour and surface illumi-

nation)
Power source AC 100/120/220/240V + 10%, 50/60Hz
- Rating AC100/120V, ~5A, AC200/240V, ~2.5A
Power source for counter : Rating output 14V, 0.8A
Stage
(Optional)

Type

o3L

03

Surface area mm (in.)

285 x 192 (11.22 x 7.56)

285 x 192 (11.22 x 7.56)

Stage glass dimensions mm (in.)

170 x 120 ( 6.69 x 4.72)

170 x 120 ( 6.69 x 4.72)

Crosswise travel range
(X xY) mm (in.)

100 x 50 ( 3.94 x 1.97)

100 x 50 ( 3.94 x 1.97)
(with block gauge)

Minimum reading of micrometer
mm

0.0005

0.001

Revolving angle

Grooves for fixtures

Dovetail grooves

Dovetail grooves

Loading capacity

5kg (11.02 Ibs)

5kg (11.02 Ibs)

Maximum height of specimen
mm (in.)

0~75 (0~2.95)

0~75 (0~2.95)

- Type

A4/A4-B

6VL

Surface area mm (in.)

170 dia. (6.7 in.)

350 x 232 (13.78 x 9.13)

Stage glass dimensions mm {in.)

107 dia. (4.2 in.)

200 x 120 ( 7.87 x 4.72)

- Crosswise travel range
(Xx Y) mm (in.)

50 x 50 (1.97 x 1.97)

150 x 50 ( 5.91 x 1.97)

Minimum reading of micrometer
mm

0.001 0.0005
Revolving angie 360° (without scale) —_
Grooves for fixtures T-grooves Dovetail grooves
Loading capacity 3kg (6.6 Ibs) 5kg (11.02 Ibs)

Maximum height of specimen
mm (in.)

0~75 (0~2.95)

0~75 (0~2.95)
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Dimensions and —— Refer to Fig. 20.
Weight: Approx. 95kg (209.4 Ibs)

Anti-glare sheet  _

Halogen lamps (x2)

Detection lens

Fuse (with two spares) (100/120V 5A, 220/2409V 2.5A)
Power cord

Vinyl cover

weight

Complete —————

equipment

Optional
accessories

Auxiliary oblique halogen surface illuminator
Dial indicator holder
Photographic attachment
Size: 4" x 57, 8" x 10", cabinet. Permits Polaroid film
photography
Glass scale calibration set
Standard scale
Graduation range : 0~50mm
1 division : 1mm
Accuracy : (3 + 7L/1000)um
Glass reading scale
Graduation range : 0~300mm
1 division : 0.1mm
Accuracy : (6 + L/S0)um
Supplied with 6x magnifier
Glass reading scale
Graduation range: 0~200mm
1 division: 0.5mm
Accuracy: (15 + L/20)ym
Stand
V-block fixture
Maximum diameter of specimen held: 25mme
Maximum height of axis of specimen: 47mm (at 25mmeg
diameter)
Tilting center fixture (for 03L, 03, A4/A4-B, 6VL)
Maximum diameter of specimen heid: 70mme
Maximum length of specimen held: 140mm
Center height: 45mm
Inclination angle: 10° (1°/division)
Goniometer
Glass disc diameter: 107mm
Rotation angle: 360° (Reading to 2')
Surface diameter: 160mm
Photoelectric digital micrometer model CM-6
Measuring range: 50mm
Minimum reading of crosswise traveling: 0.001mm
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o Digital printer Model CM-6P
@ Projection lens
Refer to page 14.
e Stage -
Refer to page 15.
o Adapter for contour illuminator
{(used with following attachments)
® Booster lenses for 50x, 100x
® Booster lenses for 200x or more (condenser DIA)
e -Booster lenses for 200x or more with photographic shutter
(photographic shutter C)
o Green filter (for contour illumination)
® Polarization equipment
(available with 10x to 100x lenses used.)

715 394

938~1013

satmo |

fa
127

0

60.5

{with Stage 6VL) (Unit: mm)

Fig. 20

Nikon reserves the right to make such alterations in
design as may be considered necessary in the light
of experience. For this reason, particulars and illus-
trations in this handbook may not conform in every
detail to models in current production.

D
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NIKON CORPORATION

Fuji Bidg., 2-3, Marunouchi 3-chome, Chiyoda-ku, Tokyo 100, Japan
Tet: 81-3-216-1026 Telex: J22601 (NIKON) Fax: 81-3-201-5856

NIKON INC.
instrument Group

623 Stewart Avenue, Garden City, New York 11530, U.S.A.
Tel: (516) 222-0200 Telex: 967806 (NIKON GRCY) Fax: (516) 222-0267

NIKON EUROPE BJV.

Schipholweg 321, P.O. Box 222, 1170 AE Badhoevedorp, The Netherlands
Tel: 02968-94406 Telex: 13328 (NIKON NL) Fax: 02968-98335

Printed in Japan PO07 (90.8.6)T-E-IN
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