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OPTITEST

A COMPREHENSIVE AND MODULAR OPTICAL
TEST EQUIPMENT.

The opticul testing usudlly requires u wide
range of configurations specific to the uppli-
cution or the purumeters to be Meusured.

The large variety of the set-ups is, however, d
combination of busic opticdl instruments
known us:

e collimators
* felescopes
e autocollimators
e achromats

OPTITEST

e mechanical hardware for

positionning of the basic

optical instruments

The OPTITEST is u
comprehensive line
of eyuipment inclu-
ding the lurgest
ranyge of busic op-
tical instruments
und udditionul me-
chunicul hardwure,
To cover dll con-
ceivuble testing set-
ups reyuired by fast
chanhyging applicu-
tions, the compo-
nents of OPTITEST
line ure design us u
modular system.

The OPTITEST com-
ponents ure inter-
chanygeuble und
computible with
euch other. This
modular approuch
und the extensive
range of instruments
belonying to OP-

TITEST result in significunt udvuntuyes for the
user:

o unlimited flexibility to set up

systems to cover present und future

dpplications

u cost effective solution since the busic

components are identical in any

configuration

user freedom to set up the reyuired

eyuipment by himself since everything is
dlreudy fuctory udjusted
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Focus plane

COLLIMATORS

TERMS AND DEFINITIONS

The Collimator is aun opticdl instrument consist-

Reticle ing of a well corrected objective lens with an

illuminuted reticle ut its focul plune. The

Standard Gollimator emerying beum is puardllel (collimuted beum),
Infinity setting

so that the image of the retficle is projected ut
infinity. The collimator is usudlly set up in this
way knowh us infinity adjustment (setting).

Focus plane

' Real When moving the retficle out of the focul
Image plune of the objective lens, the shupe of the
emeryinyg beum will chunge:

Reticle

-Moving the reticle away from objective lens
Focusing Collimator will result in u convergent beum. The imuye of
Finite distance setting-Real image the reticle is redl and projected at d finite dis-
taunce.

-Moving the reticle towaurd the objective lens
will result in u divergent beum. If the beum di-
verges, u virtudl imuge is produced ut the
dpurent crossing point of the beum rays.This
point is dlso locuted dt a finite distance. This
udjustment of the collimutor is known us finite
distunce setting.

Focus plane

Virtual
Image

Reticle

Focusing Collimator
Finite distance setting-Virtual image
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CONSTRUCTION

The muin components of u standurd collimu-
tor (infinity setting) are:

e Tube mounted objective lens

o Reticle udapter

e [lluminution device

A focusing collimutor (finite distunce setting) is
similary built, however, the reficle adapter is
mounted on u draw out tube for focusing ud-
justment,

—i

o, — 1

[llumination  Filter ~ Condensor Reticle Objective
Lamp Optics Lens

TELESCOPES

TERMS AND DEFINITIONS

The telescope is u sighting device usudlly with
u Mmughnification greater than unity used for
image enlurgement or medsurement purpo-
ses. It consists of u well corrected objective
lens, d reticle at its focul plane and un eyepie-
ce.

W e

Eyepiece Reticle

Objective Lens

When the incoming beum is purdllel, the im-
uge observed through the telescope is locut-
ed ut infinity i.e at u lonhy distunce. This set up
in is known us infinity settiny.

Similar to collimautors, the telescopes cun be
focused ut finite distunces.Attauching u draw
out tube to the reticle adupter to move the re-
ficle out of the focul of the objective lens, the
stundurd telescope becomes u focusing teles-
cope. Depending on the locution of the re-
ficle relatively to the focul plane, it results d re-
dl or u virtuul imuye ut u finite distunce.

CONSTRUCTION

The muin components of u stundurd telesco-
pe (infinity setting) are:

e Tube mounted objective lens
e Reficle audupter
e Eyepiece

A focusiny telescope
(finite distunce sefttiny)
is similary built, howe-
ver, the reticle adap-
ter is mounted onh u
draw out tube for fo-
cusing udjustment.
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COLLIMATORS AND TELESCOPES

OPERATING PRINCIPLE AND APPLICATIONS

In the opticul metroloyy the collimators and
telescopes ure mMostly used toyether to mMeu-
sure different opticul und yeometricul puru-
Mmeters:

ANGLE MEASUREMENT

A telescope mounted in the front of u collimu-
tor enubles the simultuneous observation of
both collimator und telescope reticle. When
collimator is perfectly dligned to u telescope
the reticles ure superimposed und no dis-
placement occures.

The presence of un unyle ,a"between the the
collimutor und telescope uxes is shown by u
linear displacement ,d™ between the two reti-
cles. The displucement ,d" yives the size of
the unygular disulignment (in radiuns) of the
two instruments:

a=9

Collimator Telescope

D S

Angle measurement with Collimators and Telescopes

where:

d=lineur displucement meusured in the reticle
plane (focul plane)

f=effective focul length (EFL) of the observiny
instrument (i.e.telescope)

To euse the ungulur dlignment of equipment
with flat surfaces a specidl type of instruments
cun be used: the syuure body collimutors und
telescopes. The reticles of these instruments
dre uccurutely dlighed to the outer squure
body surfuces.

Mg~ TRIOPTICS Syuaure Body Collimators and
Telescopes

e —
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Since collimators und telescopes used for un-

ygle meusurement have u stunduard infinity set-

ting and therefore the beums of the instru-

Mments are pardllel, the meusurement is not uf-

fected:

e when u purdllel displacement of the opticdl
uxes occures

e when the distunce between the instrument i
s modified

Typical upplicutions reluted to ungle medusure-

ment:

Meausurement of the fransmission angygle
through prisms

Collimator

Precision
Rotary Table

Example:
Measurement of 90cc-angle of pentaprisms

\
\
\
\
Telescope \
\
I
\
|

e ubsolute meusurement: The telescope is
attached to a precision rotary table with
reud out:

First reudiny: collimutor und telescope
dligned (without sumple)

Second reuding: sumple positioned,
telescope rotuted until the reticles are super
imposed. Reuding on rotary table.

e relutive meusurement: a muster prismau is
used, collimator und telescope rotated until
reticles ure super imposed und fixed in this
position. The sumple is pluced insteud of
Mmaster prism. Reading on telescope.

Mg~ TRIOPTICS Goniometer
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Alignment of prism sytems

Telescope
Example:
Alignment and Testing of
Binoculars Prism Systems
Binoculars
SZ
| Collimator
Miror N\ || ,,f,,,,@,,

The collimator and the telescope is strictly
dlighed. When the binoculurs or the prism sys-
tfem ohnly dre placed between the collimator
and telescope tilt und rotation of prisms cun
be medusured.

Mg~ TRIOPTICS Binoculurs Testiny
[nstrument

TESTING IMAGE QUALITY

The collimutors used for testing the imuge
yuadlity are equiped with reticle contdining
resolution puttern (churt) us USAF resolution
target, Siemens Star, Foucault Test etc. The
telescope or uny other sighting devices dre
pointed to the testing collimator. The limiting
humber of lines per milimeter that a sighting
device is cupuble to resolve on the collimutor
reficle is determining the resolution or imuye
yuulity.

Another typicdl set up for testing image yudlity
of lenses consists of u collimator which projects
u resolution taryet to the lens under test. The

imayge of the resolution turgyet formed in the
focdl plune of the sumple is observed through
U microscope.

Mg~ TRIOPTICS Muster Collimutor
Mg~ TRIOPTICS Opticul Bench

MEASUREMENT OF OPTICAL PARAMETER
Meusurement of focul length

A typical application is the measurement of
the effective focul length EFL. A highly correct-
ed collimator set to infinity (emerging beum is
purdllel) hus u reticle with a puir of spuced
lines locuted in its focul plune. The imuye of
the reficle is projected over the lens under test
and focused in its focdl plune. By meuns of u

Reticle with

spaced lines in collimator Reticle image

s
%seope

+++++++ Eln-
Collimator
| E@,,

Telescope
with supplemantary
achromat lens

Example:
Measurement of focal length
using collimators and telescopes

Mmicroscope (or u telescope with U supple-
mentary achromat) the size of spuced lines is
determined und the EFL culculuted:

- S
f =fcol S

Mg~ TRIOPTICS Optomutic
Mg~ TRIOPTICS OptiAngle

Meusurement of centration errors

A collimuator set to infinity contdins a refticle
with a dark or bright cross. The lens under test
is pluced in u precision rotary holder. The im-
uge of u reticle projected over the lens under
test is observed by meuns of u telescope with
additionul achromut having u graduated reti-



AUTOCOLLIMATORS

\
T
! i
| Graduated
i Reticle Example:
Measurement of
\ Centration in Transmission
‘ Telescope
|
\

‘ Precision Rotary Holder

dmy @

i Cross Reticle

Collimator

Mirror T 7’*#@*’

cle.

While rotating the holder with the lens, the cir-
cle described by the reticle imuye is meu-
sured.

Mg~ TRIOPTICS OptiAngle
Mg~ TRIOPTICS Ultra-Precision Rotary Holders

MEASUREMENT OF THE FOCUSING DISTANCES

Many telescopes und sighting devices dre de-
sighed to to be focused ut different distunces
over u yiven runyge. To meusure the distunce
setting of sighting devices u focusing collimu-
tor with a accurutely graduated draw out
tube is focused ut the distunce to be
checked. Through the eyepiece of the sight-
ing device the collimator reticle is observed. If
the imuye of the collimutor reticle uppeurs
sharp within the required tolerunce, the sight-
ing device is correctly udjusted. Devidtions are
meusured und reud off on the graduuted
draw out tube of the collimutor,

Focusing collimator
divergent beam

Focusable sighting device

Virtual Image of
collimator reticle

Example:
Measurement of distance setting
of sighting instruments

e = I 11 s =
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AUTOCOLLIMATORS

TERMS AND DEFINITIONS

The Autocollimator is a single instrument com-
bininy the functions of u collimutor und u tele-
scope.lt detects smull ungulur displucements
of a mirror by means of its own collimated
light.

The two reticles ure positioned in the focul
pluane of the corrected objective lens, so that
the emerging beum is pardllel. This usual con-
figuration is known s infinity setting, i.e the au-
tocollimators are focused at infinity.

When moviny the reticles out of the focul
plune of the objective lens, the autocollimautor
cun be focused ut finite distances, und the
beum becomes divergent (oroducing d virtudl
image) or convergent (redl image). This results
in a focusing autocollimator. The shape of the
beum -convergent or divergent-depend on
the direction in which the reticles ure moved.

CONSTRUCTION

The mdin components of u stadard autocolli-
mator i.e. focused ut infinity are:

e Tube mMounted objective lens

e Beum splitter mount which contdins two
reticles

e Eyepiece

e [[luminution device

The illuminuted reticle projected over the

beumsplitter towaurds the lens is known us colli-

mutor reficle. The second reticle placed in the

focus of the eyepiece is the eyepiece reficle.

[llumination ——|
Filter | Collimator
Condensor —E== reticle
Collimator
Reticle —

Eyepiece  Eyepiece  Beamsplitter
Reticle

Objective Lens
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The beumsplitter mount together with the eye-
piece und the illuminution device form g muin
unit culled: Autocollimutor Heud.

A focusing autocollimator (finite disathce set-
fing) is similary built. The autocollimutor head
contdining the two reticles is now mounted on
a draw out tube for focusing adjustment.

OPERATING PRINCIPLE

AUTOCOLLIMATORS

the eyepiece reticle -which dare seen superim-
posed-no displucement occures.

If the reflector is tilted by dn dngle « , the re-
flected beum is deflected by twice that angle
i.e. 2a. The reflected imuye is now luterdlly dis-
placed with respect to the eyepiece refticle.
The umount of this displacement ,d" is u func-
tion of the focdl

length of the autocollimator and the filt angle

Autocollimation is an optical technigque of pro-
jecting an illuminated reticle to infinity and re-
ceiving the reticle imuge ufter reflection on
flut mirror. The reflected imuge is brought to
the focus of the objective lens in which the
eyepiece reticle is locuted. Thus the reflected
imuge of the collimator (illuminuted) reticle
and the eyepiece reficle cun be simultane-
ously observed. When the collimuted beum
falls on o mirror which is perpendicular to
beum uxis, the light is reflected ulony the
sume puth. Between the reflected imuye und

o Reflector tilted

Collimator
2a \ reticle
/ \

! Eyepiece reticle

\ Objective lens

of the reflector: d=2«a f. (« in radiuns).The ftilt
anyle cun be uscertuined with the formula:

d

o=

f

where ,f" is the effective focul lenyth EFL of
the autocollimator. Since the ,f" is u constunt
of the autocollimutor, the eyepiece reticle
cunh be yruduuted in angle units and the filt
angle cun be directly reud off.



AUTOCOLLIMATORS

APPLICATIONS

The upplications of autocollimators are Mainly
related to detection und meusurement of
small angular displacements:

ANGLE MEASUREMENT OF OPTICAL
COMPONENTS

Meusurement of wedye und deflection ungle

Wedge

Mirror

Measurement of wedge and deviation
angle with Autocollimators

The purdllel beum emeryiny from autocollimu-
tor is reflected from both surfuces of the
wedye. The wedye ungle § is given by:

_d
0= 2nf

where:

d-displucement of the reflected imuge
n-refractive index of gluss

f-focdl length of the autocollimutor

For fast medsurement in opfticul mManu-factur-
ing, the displucement ,d" for u given ungle
tolerance und focudl length ,f* cun be culcu-
lated and tfransfered to the illuminated reticle
in form of u pinhole, so that the dcertdine-
ment of the componenent cun be Mude on u

& TRIOPTICS
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,90" und ,ho yo" busis:

A)-Wedye out of tolerunce
B )-Wedye ut the tolerance limit

A B C

C)-Wedye in tolerance

The deflection ungle through the wedye v is
yiven for smull ungles by:

_ d(n-1)
~2nf

Mg~ TRIOPTICS Optiangle
Mg~ TRIOPTICS Autocollimutors with
pinhole reticles

Medsurement of prisms ungles

The runyge of upplicutions in this field is very
wide, only some fundumentul set ups ure pre-
sented:

Internal anygle of 90°
forisms

The reflected imuges from
the 90° sides (which ure in-
sensitive aguinst rotution
uround the roof edye) ure
diplaced by un amount
WX, if a devidtion from 90° .
ungle ,a’is present. Collimator
A presence of u displuce-
ment in height by the
amount ,y* proves d
pyramid error ,y*us well:

X y

= Znf YT Tanf

h-refractive index of yluss
f-focdl lenygth of the auto-
collimutor

Testing the internal
angle of prisms
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90°-Anyle of Prisms

The Q0° prism is put on u uccurute flut surfuce.,
The emerying beum of autocollimator is re-
flected on the prism side and flat and returns
dlonyg the original puth if the angle :

is exactly 90°. No displucement dp-

peurs in the eyepiece. Deviutions

from 90° cun be medusured in the

eyepiece. The error size:

-d
4f

where f= focul length of autocollimator. The
sign -/+ of the error is determined by defocus-
ing the eyepiece: moving the focdl plane of

(04

Testing external 90=-angle
of prisms

Prism under Test

the eyepiece towurds objective lens, u heyu-
tive error results if the distance ,d" becomes
smualler.

45° Angle of Prisms

a) Relutive meusure-
Mment of 45°-unyle

To meusure the 45° un-
gle g muster prism is
used. Both prisms ure
put on un uccurute flut,
The 90° unyle of the
prism under test must be
checked first, since the
error of this unyle will in-
fluence the meusure-
ment.

Prism
under test

Master prism

| \I\ Flat

AUTOCOLLIMATORS

b) Absolute meusurement of 45°-aungle

The Autocollimator is directed on one side of
the 90°-angle. Two imuges will be produced
from both sides of the |

frism.

The internul reflection i

within the prism will ‘
produce u displuce-
ment ,d" dependiny

\
\
oh the error of the 45° \
unygle ,a": \
| Absolute t
measuremen
d 8 | of 45c0-angle
o=— == |
nf ~ 2 |
1
where 3 is the error of |
Q0° unyle. V4
Meusurement

of deviuton ungle through prisms

The autocollimator is mounted on an adjust-
dble stund and cun be tilted at any ungle.
A master prism is used to dlign the autocolli-
mator to the mirror. The master prism is re-
pluaced by the prism under test und the unyle
difference is reud off through the eyepiece.

Example: Meusurement of deviation aungle
through pentaprisms.

\

\

\ Testing deviation angle
i through pentaprisms
\

\

\

Mirror




AUTOCOLLIMATORS

CHECKING THE STRAIGHTNESS, SQUARENESS,
PARALLELISM AND FLATNESS

The meusurement of geometricul purameters
of mechanicual puarts is a typical application in
machine construction, muchine tools und
uerospuce industry.

Straighthess Meusurement

A mirror is either moved ulony the surfuce or
mounted oh u mMovuble part of the Machine
to be meusured. The mirror is supported by
bulls or pins placed at a distance ,b" knowh
us ,buse length®. Deviutions from straighthess
will result in tilt of the mirror. Deviution from
straightness dre given by:

h=tanab

where:
o = Mirror filt
b = buse lenyth

(=]

HT‘

Straightness Measurement
with Autocollimators and Mirrors

When computerised or electronic uutocolli-
mautors dre used, reudings cun be automauti-
cully entered into computer. The software pro-
grum permits straighthess meusurement on
machine tool slideways, shafting, stages, rolls
etc.

Fluthess Meusurement

The ,buse mirror® is moved ulony diugonuls
und rectunyles of the surfuce to be meu-
sured. Alonyg edch line a straightness measure-
ment is curried out. The dutu from surfuce
genherutors lines ure used to culculute the
shape of the surface and the devidtions from
fluthess.

& TRIOPTICS
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The duta cun be entered info u computer 1o
produce u topoyruphy of the surfuce under
test,

B

D G C

Topography of a surface
measured with Autocollimators

Syuureness Meusurement

The procedure is similar with straighthess meu-
surement. The meusurement of the first surfuce
is made in the sume way. Further un accurate
pentaprism is used to transfer the autocolima-
tor beum to the second surfuce. The straight-
ness of the second surfuce is meusured. The
dutu ure then combined und corrected for
the error of the pentaprism.

Squareness Measurement

I
- J | | |
,@, Pentaprism
\ - )

CALIBRATION OF ROTARY TABLES

A reflecting polygon is put on rotary tuble or
dividing heud under test. One side of the poly-
gon is syuured to the opticul uxis of the uuto-
collimator. The rotary table is set on zero. The
rotary table with the polygon is rotated until
hext polygon side is syuure to autocollimator,
The ygradudtion of the table is compared with
the expected unyle.

Calibration of rotary Tables Polygon
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Medsurement of pardllelism

The reference surfuce is dlighed to the auto-
collimuator. The autocollimator is fixed in this
position. The mirror is transfered to hext surface
which is dulighed to the sume uutocollimautor:

Example: Pardllel dlignment of bedurings

Alignment of bearings |

Reference of bearings

Bearing

After the first beuring is squured to autocolli-
mutor, the mirror is frunsfered to the next beur-
ing. Deviution from puardllelism is read off und
the beuring dlighed.

Example: Pardllel dlignment of rolls.
A mirror mounted on u V-block is put on the

PN NN

V-Block mounted mirror Rolls Y

Autocollimator

Alignment of rolls

first (reference) rolls. After adjustment, the mir-
ror is syuure to autocollimutor. The reference
roll is how ulighed ulony X-uxis of the autocolli-
mutor. The mirror is transfered to the next rolls
und the procedure repeuted. Two spirit levels
mounted on the V-block cun be used for lev-
elling the rolls.

MEASUREMENT OF OPTICAL PARAMETERS
Radius of curvuture

Aditional achromuats are mounted on the one
end of the autocollimator tube. The illuminat-
ed imuge of the autocollimator will be project-
ed intfo the focul plune of the uchromuat. This
image is reflected back from the vertex of the
lens und the center of curvature of lens sur-
face. The lineur displacement between these
two positions - where d sharp image is seen in
the eyepiece - yives the radius of curvauture.

QOO

AUTOCOLLIMATORS

|
T
_jr
|
|

Autocollimator 4—

_1,
\
\
R convex m“”
\
|

R concave |

additional
Achromat

! i \
Radius measurement
with Autocollimators

Both concuve und convex surfuces cun be
Mmedusured. Spherical and cylindric surfaces
cun be meusured us well. For convex surfuces
the buck focul length of the uchromaut must
be lonyger thun the radius under test.

For medsurement of very lony radii of curva-
ture focusinyg uutocollimutors with draw out
tubes cun be used. Drawinyg out the tube with
the autocollimution heud, the autocollimator
cun be focused on the lens vertex und centre
of curvature. Since the heurest focus point for
a focusing autocollimator is in o distance of
some meters und the focusing on the vertex is
practicully difficult, following configuration is
recommended:

The lens under test is positioned with the vertex
ut u distunce ,f* from autocollimutor lens.
(f-effective focul lenyth EFL

of the autocollimautor).

After focusinyg in the centre @
of curvature of the lens, the !

radius is given by: E]:

f2 -
R = -T .
E Long rad
d i_ Moena%J?e%em
|
where d=dispucement of !
the draw out tube reud off }
on ifs scule !
|
| |
| f
> |



AUTOCOLLIMATORS

Meusurement und Testinyg of
Flange Focus

The Flunye Focus known dlso us Flunge Focul
Lenygth (FFL) or Flunge Focul Distunce (FFD) is
the distunce between the locuting surfuce of
the lens mount und the imuge plune. Check-
ing und setting of this distance is important es-
pecidlly for cameru lenses. The film plane is re-
placed by a mirror mounted onh un adjustable
jig.

E|

-

1 2 3
| I:l\Achromat
[T
Lens under  Focusing
test Autocollimator
; , Mirror
__|— Adjustable

Jig

Testing Flange Focal Distance

For checking the FFD when the lehs under test
is set to infinity u stundard autocollimator (1) is
used. For testing the lens set ut other distunces
as infinity is recommended:

e uchromuts uttuched to the autocollimutor
for short distunces (2)

e u focusing autocollimator for infinity and
lony distunces (3)

The reticle normdally used is a Siemens Star,
When the reticle is sharply seen at the given
distunce, the cumeru lens is correctly set. De-
viations cun be meusured with an adjustuble
jig und the lens correspondingly udjusted.

& TRIOPTICS
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Meusurement of Centration errors

The autocollimutors cun be used for meu-
surement of centrution errors in tfransmission
(see collimators applications) or in reflection:

For meusurement in reflection udditionul
uchromuts ure uttached to autocollimutor,
The precision rotary holder is equiped with u
chuck runiny true to the rotution uxis. The
spherical surfuce under test is locuted on the
front surfuce of the chuck und held in contuct
by meuns of u small vacuum device. When ro-
tated, the surfuce under test will reflect the im-
uge reticle. This imuge describes u circle with
u diumeter dependinyg on the decentration
size.

llluminated
Bright cross

b

Graduated Reticle

i
|
Autocollimator | |
\
?

with additional in Eyepiece
achromat
‘ Ultra-precision
| rotary holder
Collimator Cross Reticle
Mirror ©

Measuring Centration in Transmission

Mg~ TRIOPTICS Precision Rotary Holders
Mg~ TRIOPTICS OptiAngle
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STANDARD COLLIMATORS
PRODUCT RANGE AND SPECIFICATION
Type Code Focal Tube Free Field of Reticle

length diameter Aperture View Adapter

(mm) (mm) (mm)
COL 100-38 3-100-001 100 38.1 30 6° @
COL 150-38 3-100-002 150 38.1 30 4° @
COL 200-38 3-100-003 200 38.1 30 J° @
COL 300-38 3-100-004 [0}
COL 300-38 RC 3-100-014 300 38.1 30 2° é%é
COL 300-38 RC/FC 3-100-114 &
COL 300-57 3-100-005 [0}
COL 300-57 RC 3-100-015 300 57 50 2° %
COL 300-57 RC/FC 3-100-115 &




COLLIMATORS

STANDARD COLLIMATORS (CONTINUED)
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Infinity Setting
Type Code Focal Tube Free Field of Reticle
length diameter Aperture View Adapter
(mm) (mm) (mm)
COL 500-57 3-100-006 &
COL 500-57 RC 3-100-016 500 57 50 1,2° é%é
COL 500-57 RC/FC 3-100-116 &
COL 1000-115 3-100-008 O
COL 1000-115 RC 3-100-018 1000 115 100 0.6° é%é
COL 1000-115RC/FC  3-100-118 a2
FOCUSING COLLIMATORS
Finite Distunce Setting
Type Code Focal Tube Free Field of Focusing Reticle
length diameter Aperfure View range Adapter
(mm) (mm) (mm)
COL F300-38x10 3-101-004 @
COL F300-38x10 RC 3-101-014 300 38,1 30 2°  «tox3,6m é%é
COL F300-38210 RC/FC  3-101-114 &
COL F300-57+25 3-101-005 @
COL F300-57+25 RC 3-101-015 300 57 50 2°  wtox3,6m é%
COL F300-57+25 RC/FC  3-101-115 (<5eich
COL F500-57x50 3-101-006 @
COL F500-5750 RC 3-101-016 500 57 50 12°  wtox5m %@
COL F500-57+50 RC/FC  3-101-116 @%@
COL F1000-115x50 3-101-008 @
COLF1000-115:50 RC  3-101-018 1000 115 100 06° o tox20m %
COL F1000-115x50 3-101-118 %
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Delivery Kit

The Collimutors ure delivered us complete -
reudy to work-instruments:

o tube mounted objective lens

e reficle udupter incl. reficle

e illuminution with green filter and 5W/6V bulb

The reticle adupters which might be included

are:
Standuard reticle adupter including
one reticle ut choice

RC-Reticle chanyger with 4 positions.

Four reficles at choice are included.

COLLIMATORS / TELESCOPES

Optional Items

e Power supply (Transformer) for illumination

e Holders

e Other illumination devices (cold light source
150W, halogene illumination 20W)

Ordering Information

To order a collimator pleuse specify:

3-101-114 COL F 300-38 +25 RC/FC RET-XX

Code J
Focusing type
Focal length
Tube Diameter

Draw-out range
Reticle Chunyer

OFXON RC/FC-Reticle chunger with 4 po- Filter chunyer
000 siti F ticle ut choice ar Reticle(s) type
@\("y sitions. Four refticle choice are o]
‘ included. Filter chanyger with 4 po-
sitions. Onhe yreen und onhe white difuser ure
included. Further filters on request.
STANDARD TELESCOPES
TELESCOPES Infinity Setting
PRODUCT RANGE AND SPECIFICATION
Type Code Focal Tube Free Field of Resolution
length  diameter Aperture  View  forreticle
line width
(mm) (mm) (mm) 10 pm
TEL 100-38 3-100-021 100 38,1 30 6° 20 urcsec
TEL 100-38 R 3-100-031
TEL 150-38 3-100-022 150 38,1 30 4° 14 arcsec
TEL 150-38 R 3-100-032
TEL 200-38 3-100-023 200 38,1 30 3 10 urcsec
TEL 200-38 R 3-100-033
TEL 300-38 3-100-024 300 38,1 30 2° 7 arcsec
TEL 300-38 R 3-100-034
TEL 300-57 3-100-025 300 57 50 2° 7 arcsec
TEL 300-57 R 3-100-035
TEL 500-57 3-100-026 500 57 50 1,2° 4 arcsec
TEL 500-57 R 3-100-036
TEL 1000-115 3-100-028 1000 115 100 0.6° 2 arcsec
TEL 1000-115R 3-100-038
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FOCUSING TELESCOPES
Finite Distaunce Setting

Type Code Focal Tube Free Field of Resolution Focusing
length diometer Aperture  View forreticle  (gnge
line width
(mm) (mm) (mm) 10 um
TEL F300-38+10 3-101-024 300 38,1 30 2° 7 arcsec o« tox3,6 m

TEL F300-38+£10 R  3-101-034

TEL F300-57£25 3-101-025 300 57 50 2° 7 urcsec  «© to+x3,6 M
TEL F300-57+25 R  3-101-035

TEL F500-57+50 3-101-026 500 57 50 1.2° 4arcsec  xtoxbm
TEL F500-57+50 R  3-101-036

TEL F1000-115+50 3-101-028 1000 115 100 0.6° 2urcsec  »tox20m
TEL F1000-115+£50 3-101-038
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Delivery Kit

The Telescopes designuted by the code men-
tfioned in the tuble ure delivered us complete
-reudy to work-instruments:

e tube mounted objective lens
o reticle udapterincl. reticle
e stundard eyepiece, Mugynification 16x

Optional ltems
e FEyepieces with mugnification
10x, 12x and 25x

Holders
Eyepiece micrometers

AUTOCOLLIMATORS

PRODUCT RANGE AND SPECIFICATION

TELESCOPES / AUTOCOLLIMATORS

e Additionul uchromuts in mount fitting on
the objective lens tube
e CCD-cumeru uttuchment

Ordering Information
To order u telescope pleuse specify:

3-100-036 TEL 500 -57 R (EPC25)

Code J |
Focal length

Tube Diameter
Right ungle viewiny

Non standard eyepiece
Reticle(s) type

RET-XX
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AUTOCOLLIMATORS

STANDARD AUTOCOLLIMATORS

Infinity Setting
Type Code Focal Tube Free Field of Resolution Beam
length diameter Aperture View/ forreticle Splitterin
(mm) (mm) (mm) Measuring line width  Mount
Range 10p with
reticles
ACM 100-38 3100061 100 38,1 30 6°/3° 10arcsec [l
ACM 150-38 3100062 150 38,1 30 42 7ucsec [l
ACM 200-38 3100-063 200 38,1 30 3/15 S5arcsec |l
ACM 300-38 3-100-064 &
ACM 300-38 RC 3100094 300 38,1 30 2°/1° 35arcsec | [l
ACM 300-38 RC/FC  3-100-194 N
ACM 300-57 3-100-065 =
ACM 300-57 RC 3-100-095 300 57 50 2°/1° 35urcsec | L]
ACM 300-57 RC/FC 3-100-195 N
ACM 500-57 3-100-066 &
ACM 500-57 RC 3-100-096 500 57 50  1.2°/06° 2arcsec | ]
ACM 500-57 RC/FC 3-100-196 N
ACM 1000-115 3-100-068 &l
ACM 1000-115 RC 3-100-098 1000 115 100 06°/03° Tarcsec | [
ACM 1000-115RC/FC ~ 3-100-198 s

Autocollimutor with Reticle Chunyer
(RC) und Filter Chunyer (FC)

The reticle und filter changer feuture 4 locuti-
ons for reticles und filters respectively
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AUTOCOLLIMATORS
WITH EYEPIECE MICROMETERS
Infinity Setting
Type Code Focal Tube Free Measuring Resolution
length diometer Aperture range/ for Micro/
(mm) (mm) (mm) Microme- Digi
terrange (arcsec)
ACM 200-38 Micro 3-100-073 200 38,1 30 1,5°/0,6° 25
ACM 300-38 Micro 3-100-074 o 1.7/
ACM 300-38 Digi 3-100-084 300 38,1 30 1°/0.4 0.35
ACM 300-57 Micro 3-100-075 o 1.7/
ACM 300-57 Digi 3-100-085 300 57 50 1°/0.4 0,35
ACM 500-57 Micro 3-100-076 e 1/
ACM 500-57 Digi 3-100-086 500 57 50 0.6°/0.23 0.2
ACM 1000-115 Micro ~ 3-100-078 s 0.5/
ACM 1000-115 Digi 3-100-088 1000 115 100 0.3°/0.11 0.1

Autocollimator with eyepiece micrometer
Micro-Mechunicul Micrometer Digi-Digital Micrometer
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FOCUSING AUTOCOLLIMATORS
Finite Distaunce Setting

Type Code Focal Tube Free Field of Focusing Beam
length diameter Aperture View/ Range Splitterin
(mm) (mm) (mm) Measuring Mount
Range with
reticles
ACM F 300-38+10 3-101-064 Ei:-glﬂ
ACM F 300-38+10 RC 3-101-094 300 38,1 30 2°/1° o to £3,6m [

ACMF 300-38+10 RC/FC  3-101-194

ACM F 300-57+25 3-101-065

aull
ACM F 300-57+25 RC 3-101-095 300 57 50 2/1° wtodem | L]
ACM F 300-57+25 RC/FC  3-101-195 IS
ACM F 500-5725 3-101-066 &
ACM F 500-57+25 RC 3-101-096 500 57 50 12°/04° =fosm | [
ACM F 500-57425 RC/FC  3-101-196 IS
ACM F 1000-115£25 3-101-068 =
ACMF1000-115:25RC  3-101-098 1000 115 100 06°/0.3° =to+20m | []]

I

ACM F 1000-115£25 RC/FC 3-101-198

@
=

Focusing Autocollimutor with Reticle Chanyger (RC)
and Filter Changer (FC)
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FOCUSING AUTOCOLLIMATORS
WITH EYEPIECE MICROMETERS

Flinite Distunce Settiny

AUTOCOLLIMATORS

Type Code Focal Tube Free Focusing Measuring Resoluti-
length diameter Aperture range range/ on
(mm) (mm) (mm) Microme- (arcsec)
ter
range
ACM F 300-38x10 Micro 3-101-074 1,7
300 38,1 30 «wto+36m 1°/04°
ACM F 300-38+10 Digi 3-101-084 0,35
ACM F 300-57+25 Micro 3-101-075 1,7
300 57 50 wto+3.6m 1°/04°
ACM F 300-57+25 Digi 3-101-085 0,35
ACM F 500-57+50 Micro 3-101-076 1
500 57 50 « to £5m 0,6°/0,23°
ACM F 500-57+50 Digi 3-101-086 0.2
ACM F 1000-115+£50 Micro 3-101-078 05
1000 115 100 o~ to +20m 0,3°/0,11°
ACM F 1000-115+50 Digi  3-101-088 0,1

LARGE FIELD AUTOCOLLIMATORS

To meet customer requirements for testing op-
ficdl instruments with laryge field of view, TRIOP-
TICS developed u hew und uniyue line of au-
tfocollimators, collimators and telescopes

providing u significant increuse of field of view.
Equiped with suitable reticles the Large Field
Autocollimutors give for the sume focul length
u field of view larger by 50-100% compured
with the stundurd line.

Type Code Focal Tube Free Field of Resolution
length diameter Aperture View/Mea- for reticle
(mm) (mm) (mm)  suring ran- line width
ge 10 ym
(arc sec)
ACM 300-57 LF 3-100-265 300 [V 50 3e/1168 3.5
ACM 500-57 LF 3-100-266 500 [V 50 24°/1,2° 2
ACM 1000-115 LF 3-100-268 1000 115 100 0,9°/0,45° 1

22




AUTOCOLLIMATORS

LED-AUTOCOLLIMATORS

The LED-Autocollimutors are light, compuct
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humidity etc). The LED-lllumination endble
practicdlly unlimited life period. The power
supply is possible at 12V or 24V or ensured by u

Autocollimators mude uccording MIL-Stun- buttery.
dards (high und low temperuture, shocks, hu-
Type Code Focal Tube Free Field of Resolution Beam
length diameter Apertu- View/ forreticle Splitterin
(mm) (mm) re Measuring line width Mount
(mm) Range 10u with
reticles
ACM 140-40 LED 3-100-362 140 40 30 4°/2° 7 arcsec Eﬁ}lﬂ

Delivery Kit

The Autocollimators are delivered aus com-
plete -reudy to work-instruments including
followiny purts: :

Tube mounted objective lens

Beum splitter mount with reticles and
eyepiece micrometers*

Eyepiece

lllumination device with green filter und
SW/6V bulb

*for Autocollimutors with eyepiece micrometers only

Optional ltems

Power supply (Transformer) for
[lumination

Eyepieces with magnificution 10x, 12x
and 25x

Holders

Ofther illumination devices (cold light
source 150W, halogene illumination
20W)

Additional achromats in mount fitting on
the objective lens tube

CCD-cumeru uttuchement

Mirrors

23
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The avdiluble Beum Splitter
Mounts ure of different types :
Standard Beaum Splitter Mount
including two reticle at choice

Al

RC-Beum Splitter Mount with il-
luminuted Reticle Chunyer (4
positions for collimator reticles)
und ohe eyepiece reticle. Five
reticles ut choice dre included.

H; Q@

RC/FC-Beum Splitter Mount
with illuminuted Reticle Chuny-
] er. Filter Chunyer with 4 posi-

tions. One yreen und ohe
white difuser ure included. Fur-
ther filters on request.

(_ﬁr

l
I

Large Field Beam Splitter Mount
includiny two reficle ut choice

Ordering Information
To order un autocollimator pleuse specify:

3-101-096 ACM F 500- 57 +50 RC RET-XX

Code J
Focusing type
Focal length
Tube Diameter

Draw-out ranhyge
Reticle Chunyer
Reticle(s) type

3-100-088 ACM 1000- 115 Digi RET-XX
Code J

Focal length

Tube Diameter
Eyepiece Diygitdl
Micrometers (2 pcs)
Reticle(s) type

AUTOCOLLIMATORS
DIOPTER TELESCOPES

DIOPTER TELESCOPES

Operating Principle and Applications

The Diopter Telescope or Dioptometer is u fo-
cusing telescope meusuring the power of lens-
es in diopters. The results of the meusurement
cun be reud off on u graduuted scule,

The Diopter Telescopes huve wide upplicu-
fions in the field of opticul testing. Most impor-
tfant applications include:

o Testing diopter yruduution, focusing runye
and infinity (,zero™) setting of eyepieces.

o Meusurement of power of lenses

e Testing the ustigmatism of telescopes

o Meusuring the field curvuture of lenses

The meusurements with Diopter Telescopes in-
clude followinyg steps:

o the eyepiece of the Diopter Telescope is
rotated unfil its reticle is seen sharp und
cleur. The focusing ring is set to zero.

o the Diopter Telescope is pluced with its
supporting flunge on the eyepiece or the
telescope under test. The eyepiece of the
telescope under test is rotuted until its reticle
is seen shurp und clear. This is the zero
setting of the eyepiece.

e Further meusurements ure mude by
rotating the eye-

piece under test to !
the hext graduation
und focusing the
Dioptometer corres-
pondingly. The T
reuding is done i
directly on the \Z—I_'_J—,
diopter yruduuted Ll
scule.

L |
48
hexagon



DIOPTER TELESCOPES

AT 4 ¢
o

Product Range and Specification

The supporting flunge of TRIOPTICS Dioptome-
ters is hexuyonul (48 mMm wide) und remov-
uble. After removing the flunyge, the connec-
fion thread M 38x1 mm can be used to attach
the Dioptometer fo custom holders or other
devices.
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The size of the smullest division is importaunt for
accurate reuding. All TRIOPTICS Dioptometers
(except for 3-100-298) huve large graduations
and permit easy reuding und accurate esti-
mation at half of the smallest division. The eye-
pieces ure interchaunygeuble und cun be
udupted to custom heeds.

Type Code Focal Field of Height H Measuring Graduation
length View (mm) range / (Diopter)
(mm) (Diopter)
DPT-5/+5 3-100-295 75-92 -5to +5 02
DPT-3/+1 3-100-296 82-90 310 +1 0.1
40 13°
DPT-1/+3 3-100-297 77-83 +3 10 -1 0.1
DPT-5/+5 3-100-298 75-92 -5to +5 0.1

DYNAMETER

The Dynumeter is used in optical testing for:

o Meusurement of the diameter of exit pupill
of opticdl instruments

e Checking the distunce between eyepiece
and exit pupil

e Meusurement of mugynificution of telesco-
pes

Type Code Magnification Distance Diameter Reticle
range range

DYN 90 3-100-291 12 x 90mm, div. 10mm 10mm with
0,5mm div. 0,Tmm

25
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SQUARE BODY TELESCOPE
AND COLLIMATOR

The collimutors und telescopes with squure
body have a cross reticle auccurately dlighed
to the body flat surface i.e.mechaunicul uxis of
the instrument. The squure body is used us u
reference surfuce in solving dlignment pro-
blems. The telescope is hormually eyuiped with

COLLIMATORS AND TELESCOPES

the stundard eyepiece EPC 00-15 (mugnificu-
fion 16x). The collimator includes the standard
ilumination ILL 58W-6V. Further eyepieces und
ilumination devices of OPTITEST ure avdiluble
onh reyuest.

Type Code Focal Field of Free Magni-  Alignment
length View Aperture fication optical/
(mm) (mm) mechani-
cal axis
TEL 150-40x40 3-100-030 150 4° 30 9.5x >T10urc sec
COL150-40x40 3-100-010 150 4° 30 - >10urc sec




TUBE MOUNTED OBJECTIVE LENSES

OPTO-MECHANICAL ASSEMBLIES

AND COMPONENTS

The OPTITEST system is configurated from busic
opto-mechunicul components which dare mo-
dulur, computible to euch other und common
to most of the instruments.

The opto-mechunical components are specifi-
cully desighed to dllow instruments reconfigu-
rution on site without uny udjustments. The ud-
vantages of this modular approuch dare signifi-
cunt from point of view of flexibility aund cost
efficiency:

e to udupt the instruments to hew dpplicuti-
ohs miyght be sufficient to buy some compo-
hents only, avoiding the costly procurement of
u complete new instrument.

& TRIOPTICS
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e setting up u modified instrument is eusy und
fust, since no udjustments ure hecessary.

e the OPTITEST system is continuously develo-
ped, so that hew components und fedtures
(e.g. imuge processing) enhance the ufility of
existing instruments.

Description aund technicul duta of the opto-
mechunicul ussemblies und components of
OPTITESt ure presented on the followinyg pu-
yes:

TUBE MOUNTED OBJECTIVE LENSES

The tube Mounted objective lenses represent
ohe of the mMuin components of OPTITEST Auto-
collimators, Collimators and Telscopes. Typical
fedtures of these busic elements are:

e burrel mude of hurdened steel with hard
chrome surface

27
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e front end surfuce uccurutely square to opfi-
cul uxis

o front end surfuce with femule threud
M35x0.75 mm (for burrels D 38 mm) und
M5&3x0.75 (for burrels D 57 mm) to ullow ud-
dition of uccessories (uchromuts in mount,
beum deflecting mirrors atc.). Similarly with
the instruments described before, the tube
mounted objective lenses ure uvdiluble in
two different types:

TUBE MOUNTED OBJECTIVE LENS

e This position which correspondes to the , Infi-
hity Setting™ is engraved on the scule of the

fo

cusinyg device us ,0".

e Moving the reticle away from objective lens
will result in a convergyent beum. The imuye of
the reticle is redl und projected at u finite di-
stunce. This reygion of the scule is murked us
.+ focusing runge.

o , D 38.1-0.0127
Infinity setting M T
M 35X 0,75 ] iM 35X0,75
Type Code Focallength Length  Free
Diameter L aperture L
(mm) (mm)  (mm) D 57.145 =0,02
.
OBJ-100-38 3-200-001 f=100D 38 70 30 M 53X 0.75 M 35 X 0,75
L]
OBJ-150-38 3-200-002 f=150D38 112 30
L
OBJ-200-38 3-200-003 f=200D 38 163 30
Adapter for LF ACH - - M 48 X 0,75
OBJ-300-38 3-200-004 f=300D 38 265 30
D 11520,02
OBJ-300-57 3-200-005 f=300D57 273 50 T
M 35X 0,75
OBJ-500-57 3-200-006 f=500D57 464 50 Mo 0’77_
OBJ-1000-115 3-200-008 f=1000D 115 980 100 ]

o The first type represents objective lenses mo
unted in barrels having fixed length. The bar
rel length is designed such, that when atta
ching the reticle adapter to the buarrel, the
reticle is in the focal plune of the objective
lens und the emerging beum is pardllel. The
reticle image is projected to infinity. This type
of udjustment is known as , Infinity Setting™.

e The second type of objective lenses is simi
larly built, however, u focusing device uttu
ched to the tube (burrel) contuining the ob
jective lens, dullow for variation of the di
stunce between the reticle und lens. The fo
cusing runge is hormually selected so that in
the mid position the reticle is placed in the
focdl plune of the lens.

e Moviny the reticle towurd the objective lens

will result in a divergent beum. If the beum
diverges, u virtudl imuye is produced ut the
dpdurent crossing point of the beaum rays.This
point is dlso locuted at d finite distance. This
region of the scule is marked us ,-" focusing
range.

This type of adjustment is known us
,Finite Distunce Setting™.
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TUBE MOUNTED OBJECTIVE LENSES
WITH FOCUSING DEVICE D 57.145 20,02
Finite Distance Setting [ i N
y M35 X 0,75L @_ i\ﬂ 35X0,75
|

Type Code Focallength Length  Free o
Diameter/Draw L (mm) aperture ] = S —
Out (mm) (mm) |, ~ ""’7?”3”0'75
L O
L
OBJ-F300-57 3-201-005 f=300D 57+25 259 50
OBJ-F500-57 3-201-006 f=2500D 57+50 469 50
OBJ-F1000-115 3-201-008 f=1000D115+50 948 100

ACCESSORIES
for tube mounted objective lenses

For the tube mounted objective lenses of the
OPTITEST line u lurye selection of uccessories is

uvuiluble:
]
|
9 8 6 3 4
171 4: i . 1 I 'I/ 1 [ ] 7
| EeEEEEE ] &2 <
| | ——— — ]
I il : ’ i
5- Micro-objective
1- Tube mounted objective lens D 38mm 6- Duul Adupter
2- Front cover riny 7- Mounted deflecting mirror
3- Achromat in mount 8- Iris dicphragm in mount
4- Adupter for micro-objectives 9-Luser Alignment Attuchment

29
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ACHROMATS IN MOUNT

The OPTITEST achromuts are highly corrected
objective lenses mounted in u cell having u
mechunicul interfuce (thread M 35x0.5 mm)
fittihg to the end of the objectiv lens barrel.
The uchromuts in mount cun be use for yene
rdl purpose meusurements or in connections
with the OPTITEST uutocollimutors, collimutors
und telescopes.

After removing the front cover ring of the ob

OBJECTIVE TUBE ACCESSORIES

jective lens tube, the achromats in mount cun
be directly screwed on it. The pardllel beum
emerying from objective lens tube is how fo-
cused in the focul plune of the uchromat. Ty-
picul upplicutions for this set up:

e radius mMeusurement of sphericdl
and cylindrical surfaces (autocollimators)

e reudinyg or observation of processes
(telescopes)

e meusurement of FFD(flunye focul

distunce) of cumeru lenses set to

short distunces (autocollimutors)
Type Code Focal length Free o MTF meusurements, etc.
Diameter (mm) aperture The runyge of uchromats in mount
(mm) is presented bellow:
AMT 50-38 3-200-070 50/38 18 Further uchromats us AMT 140-38,
AMT 275-40, etc. cun be delivered
AMT 100-38 3-200-071 100/38 30 on reyuest.
AMT 150-38 3-200-072 150/38 30
AMT 200-38 3-200-073 200/38 30
AMT 300-38 3-200-074 300/38 30
AMT 500-38 3-200-077 500/38 30
AMT 300-57 3-200-075 300/57 50
AMT 500-57 3-200-076 500/57 50
AMT-1000-115 3-101-078 1000/115 100




OBJECTIVE TUBE ACCESSORIES

DUAL ADAPTER

The Dudl Adupter ussembly incorporates:

e d Iris Digphragm in mount with a connection
threud to the end of objective lens burrel

e un auchromat in a mount which has < circu
lar (ring shape) aperture around the achro
mat.

Whenh mounted on un autocollimutor, the
Duul Adapter dllows for simultaneous observa-
tion of the uutocollimation imuge (through the
circular uperture daround the auchromat) and
direct viewiny of the surfuce structure
(through the achromaut) of the plute pluced in
the front of the autocollimator. For viewiny on-
ly, the built in iris digphragm is used. Closing
the diaphragm covers the autocollimation be-
am, so that observation of the surface through
the achromuat is possible. Applicutions include
the dlignment of wufers und lens systems.

The working distunce between the Autocolli-
mator und the surfuce under test depends on
the buck focul length (BFL) of the uchromut
mounted in the Duul Adapter. The range of
achromats used in the Dual Adapter is from 10
to 200 mm. Further achromats for specific up-
plications ure avdiluble on request.
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IRIS DIAPHRAGM

The Iris Diaphragm ds-
sembly contfdins an iris
digaphragm adjustable
between 2...30 mm.
The Iris Diaphragm ds-
sembly cun be uttu-
ched to auny tube
munted objective lens
of OPTITEST.On the
other side the lIris Diu-
phragm dassembly hus
u mechunicul interfu-
ce fitting to .

e uchromut mount of
the Dudl Adupter

e Micro-objectives ud
apter

e uchromauts in Mount
of OPTITEST line

The Iris Diuphragm cun be used to observe eit-
her the autocollimaution imuyge or the imuye
oh u surface ut finite distunce. It can be used
as well to adjust the illumination intensity when
Meusuring saumples with different reflectivities.

ADAPTER FOR MICRO-OBJECTIVES

The Aduapter for Micro-objectives endbles the
fitting of different micro-objectives to the ob-
jective lens burrel of the Autocollimator. In this
wuay it is possible to focuss the autocollimator
beum on u surfuce placed at the working di-
stance of the microobjective.

31



& TRIOPTICS

TRIOPTICS GMBH - OPTICAL TEST EQUIPMENT

The Microobjectives have different magnificu-
fiohs und working distances to suit many appli-
cutions : observation of structure of surfaces,
Mmeusuring of radii of curvature of spherical sur-
faces, meusuring of BFL, etc.

OBJECTIVE TUBE ACCESSORIES

tricully with the mechunicul interfuce to ob-
jective lens tube. The visible luser beum helps
to dlign yuickly the mirror or the autocollimu-
tor. The device is supplied complete including
power supply.

DEFLECTION MIRROR IN MOUNT

The Deflection Mirror in Mount is used to deviu-
te the beum of autocollimautors, collimutors
and telescopes by 90°. For this a mirror is mo-
unted at un angle of 45° reluted to the opticul
axis of the instrument. The mount of the deflec-
fion mirror cun be uttuched to the end of the
objective lens tubes.

The Deflection Mirror in Mount increuses the
versatility of autocollimators and other instru-
ments since these cun be used for meusure-
ments in horizontul und verticul directions with-
out exchunying the instrument holder.

-y

LASER ALIGNMENT ATTACHMENT Laser Alignment Attachment D 57 mm
The dlignment of autocollimutors to a mirror
might be difficult, if the distunce is lony und
the instrument hus u lony focul lenyth (i.e.
small field of view). The TRIOPTICS Luser Align-
ment Atftachment can be eusily mounted di-
rectly on the end of the objective lens buarrel.
A smull luser diode is mounted inside concen-

Type Code Technical Data
Dual Adupter DA8-38 | 3-200-026 | Ger e 95 mm-Achromeat dic 8 mm.
Dual Adupter DA 10-38 | 3-300-027 | Ger e 95 mm-Achromeat dia 10 mm.
Iris Diuphragm ID2-30 | 3-300-025 | e 290 mm connection fhreads
Adupter for Microobjectives AMO 38 | 3-300-070 | uter die. 38 M threcd M 35X 0.5 mm/
Microobjective Micro 3,2 | 3-300-073 | Jlogmificytion S 2 X, mm
Microobjective Micro 6,3 | 3-300-074 | JIognificgtion 63X, mm
Microobjective Micro 10 | 3-300-075 | Miosiifiction 10X < mm
Deflection Mirror DMF 38 | 3-300-091 | Miror dici 36 mm, A/ 6
Deflection Mirror DMF 57 | 3-300-092 | Miror dici 75 mm, A/ 5
Luser Alignment Attuchment LA 57 3-300-095 | Mux. distunce: 25 m




RETICLE ADAPTERS

RETICLE ADAPTERS

A Reticle Adupter is buasicully an ussembly

contuining :

e onhe reticle in mount when desighuted for
collimators and telescopes

e U beumsplitter und two reticles in mount for
use in uutocollimautors

e mechunicul interfuce for connection to tu
be mounted objective lenses (M35x0.75mmMm)

e Mmechunicul inferfuce for connection with
eyepieces und illuminution devices
(M27x0.5mm).

A TRIOPTICS ‘

RETICLE ADAPTER FOR COLLIMATORS
AND TELESCOPES

The Reticle Adupters for collimators und teles-
copes us well us the Beamsplitter Mounts for
autocollimuators come staundard with dust co-
vers when ordered sepurately.,

TRIOPTICS
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Eyepiece
|D Q| Reticle Adapter
To
objective
lens
barrel
[llumination device

il

RETICLE ADAPTER FOR AUTOCOLLIMATORS
BEAMSPLITTER MOUNTS

The Beumsplitter Mount (BSP) contains a be-
amsplitter and two reticles in mount for use in
autocollimator. The Beumsplitter Mounts with
the eyepiece und illumination forms aun assem-
bly known as Autocollimation Head. Some Au-
focollimation Heads (ACH) are illustrated be-
low:

-
—

Eyepiece

[llumination device

To
objective
lens
barrel

Beamsplitter Mount

Type Code No. of reticles Technical Data

RA 3-200-041 1 Stundard Reticle Adupter. It contuins one fixed reticle.
90°-RA 3-200-042 1 goe‘:sr;rjugg\j[ﬂigﬁjricle Adupter. A beamsplitter is used for
RA Micro 3-200-043 1 lspiocement, Amm. Resoldtion: D005 mm -
RA-RC 3-200-045 4 ﬁg;iglde @fruop;:rﬁrn \:y/iiTrr:dr\)eeﬂrilye wChheuerl]ger' The four reficles posi-
RA-RC/FC 3-200-046 4 Reticle Adupter with Reficle Chaunger und Filter Chaunger.

The 4 reticles und 4 filters positioned by rotating indexiny
wheels. Standard included: one yreen filter, one diffuser.
Two filter locutions empty. Filter dia. 20 mm
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Autocollimution Heuds From left:

Standard Autocollimation Head (ACH)
Q0°-viewiny

ACH with eyepiece micrometers

ACH with Reticle und Filter Chunyer

Stundurd Autocollimution Heud (ACH) direct
viewiny

UI

Large Field ACH / Standard ACH

Beumsplitters in Mount

Type Code No. of Technical Data
reticles

Standurd Beumsplitter Mount with Straight or 90°-viewing.
BSP 3-200-031 2 [t contuins two fixed reticles.

Large Field Beumsplitter Mount with straight or 90°-viewing.
LF BSP 3-200-231 2 [t contuins two fixed reticles

. Beumsplitter Mount with two micrometers. Raunge for re-

BSP Micro 3-200-033 2 ticle displucement: 4mm. Resolution: 0,005 mm. With

straight or 90°-viewiny. It contdins 1 reticle transleatduble in
two uxes und one fixed reticle (collimautor reticle)

Beumsplitter Mount with two digital micrometers. Runge
- for reticle displacement: 4mm. Resolution: 0,001 mm. With
BSP Digi 3-200-034 2 sfraight or 90°-viewing. If contdins 1 reticle fransleatable in
two uxes und one fixed reticle (collimator reticle)

Beumsplitter Mount with Reticle Changer. It contains 1
BSP-RC 3-200-035 5 eyepiece reficle und 4 collimutor reticles. The 4 reticles
positioned by rotating indexing wheel

Beumsplitter Mount with Reticle Chunger and Filter Chan-
ger. It contuins 1 eyepiece reficle und 4 collimutor reticles.

BSP-RC/FC 3-200-035 S) The 4 reficles posifioned by rotating indexing wheels. Stun-
durd included: one green filter, one diffuser. Two filter lo-
cutions empty. Filter dia. 20 mm




EYEPIECES

EYEPIECES

EPC 00-15 (standard)
EPC 00-20
EPC 00-25

The runye of eyepieces included in the OPTI-
TEST line provides cupabilities for many appli-
cutions requiring different parameters s :

e |urye field of view
e lurge mMuynificution
o fucilities for uttaching CCD-cumeraus, etc.

& TRIOPTICS
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15 is the standard fit for OPTITEST instruments.
o Mugynification of the eyepiece:

o220
f eyepiece

o Magynificution of autocollimators and teles
copes

_ flens
f eyepiece

The eyeshield is removuble. After removul, the
threud of the eypiece tube (M 28x0.75) cun
be used to uttach a CCD-cumeru udupter.

CCD-CAMERA ADAPTER

This device includes highly corrected imuying
optics which transfer the reticle imuye from

All the eyepiece ure focusuble und have u
lony eyepoint which is convenient for spec-
tacle lens wearers. A diopter scule cun be
used for various meusurements like astigmatis-
mus, fluthess errors etc. The eyepiece EPC 00-

the eyepiece on CCD-urray. The Cumeru Ad -
dpter hus u mechunicual interface to CCD-Cu-
mera (C-mount) und u threaded mount
(M28x0.75) to eyepiece. The imuyging optics
dre interchaungedble (fuctory ussembly).

Eyepieces

Type Code Focal Magnifi- Linear Diopter Connection
length cation Field Scale Thread
(mm)

EPC 00-10 3-200-050 10.3 25 X 10 +5 dpt. M 27x0,5

EPC 00-15 3-200-052 15.8 16 x 10 +5 dpt. M 27x0,5

EPC 00-20 3-200-054 20,7 12 x 15 +5 dpt. M 27x0,5

EPC 00-25 3-200-056 25,0 10 x 17 +5 dpt. M 41x0,75
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A complete Video Attachment includes:

CCD-Cumeru-Adupter

e CCD-Cumeru (stundardly 2/3*monhochro
me. On request other types)

TV-Monitor, monochrome, CCIR

e BNC-Cuble to connect cumeru und monitor
e Power supply for cumeru

ILLUMINATION DEVICES

Standard illumination and lllumination for Lar-
ye Field Instfruments

STANDARD ILLUMINATION.

The stundurd illuminution device of OPTITEST
nhormally includes:

e conhdenser optics

e U yreen filter with g ground side working us
difusser

e illuminuting lump in socket

e conhnection cuble to power supply. Lenyth
1m.

The fube contuining the filter is directly scr-
ewed on the illumination housing. The stan-
dard green filter caun be eusily exchanged if
necessary.

Standard illumination

ILLUMINATION
Type Code
Video Attachment 3-300-060
complete
CCD-Cumera Adapter | 3-300-061

with imugying optics

Type Code Filter Diameter Connection To be used
(mm) thread
Standard
ILL 5W-6V 3-200-150 20 M 27 x 0,5 Instruments
Large Field
LF-ILL 5W-6V 3-200-151 20 M 41 x0,75 Instruments
The Power Supply for stundard illuminution is
an adjustable transformer which dllow for ud-
apting the light intfensity to the specific appli-
cution. The trunsformers include the powercu-
ble.
Transformers
Type Code Adjustment Power
range Voltage
Trafo 220 3-200-153 2-6V 220V / 50 Hz
Trafo 110 3-200-154 2-6V 110V / 50 / 60 Hz




ILLUMINATION

FURTHER ILLUMINATIONS

In some applicutions the light intensity of the
stundurd illumination might not be sufficient.
This is the cuse in procedures reyuiring auto-
collimation with a small (uncouted) reflector
or lony distunces between reflector and auto-
collimator. A need for more light is dlso reluted
to collimators with very long focdl length or dili-
gnment of complex opticdl systems. For these
or similar applications following illumination de-
vices with halogene lumps are recommen-
ded.

The fiber optic guide of the Cold Light Source
with an effective diumeter of 8 mm hus un ud-
apter fitting into the housing of standard illumi-
nhation, so thut the filter und condenser of
staundurd illuminution are further uctively used
with this light source.

The Halogene lllumination HAL 20W is deliver-
ed with own filter tfube und yreen filter. When
exchunying HAL 20W ugyuinst the stundard illu-
mination, the filter tube of stundard illuminauti-
oh must be removed und its own filter moun-
ted insteud.

& TRIOPTICS
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Power Supply for Standard lllumination
Cold Light Source with Fiber Optic Guide
Hualoygene lllumination with Power Supply

Type Code Adjustment Features Power
range Voltage
continuous Cold Light Source, com-
CLS 150 W/220v  3-200-158 Range gra plete incl. power supply. 220V / 50 Hz
fuatedin 50  hadloyene lump 150W re-
divisions flector optimised for ran-
ge upprox. 400-800nm,
flexible fiber optic yuide
1m lenyth, udupter fitting
into the housing of stun-
dard illumination
continious As ubove, however po-
CLS 150wW/110V 3-200-159 Runge gra- wer supply voltage 110V 110V / 50 / 60 Hz
fuuted in 50
divisions
continious Halogehe lamp 20W in
HAL20 W 3-200-160 10 steps housing, filter fube with 220/110V/50/60 Hz
green filter fitting on the
housing of standard illu-
minution
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RETICLES.

The OPTITEST line offers a comprehensive choi-
ce of reticles to meet uny conceivable appli-
cution. Custom gyluss retficles made to your
specification dlso cun be supplied in our instru-
ments. The reticle combination used in un opti-
cdl instrument is depends on dpplication und
the experience of the user. However some yge-
neral rules und recommunddations presented
below dre intended to help the user to solve
this problem.

Generdl rules und recommundations

o A bright cross refticle is especidlly suituble for
applications where the light conditions are
not optfimal e.g. small reflector for autocolli
mation, lony distance between autocoalli
mator and reflector, AR-couted surfuces,
etc. For uny other upplicutions u durk cross
reticle is prefered.

e For sume upplicution, the use of instruments
with longer focudl length (smaller numericul
uperture) will worsen the light conditions.
Therefore ulways use cross reticles with
thicker lines when focdl length increuses.

e The uccurucy of reudiny increuses when
between two superimposed reticles (in sym
Mmetrie position) u small bright gup is left. The
thickness of u durk/bright cross or u
single/double cross combinution should be
selected correspondingly.

e The use of bright cross reticles (known dlso
us dark field reticles) in eyepiece is not re
commended since the observution of the
collimutor reticle is difficult.

¢ |n the instruments with 90°-viewiny using re
ticles with scules, the correct (errected) po
sition of the scule numbers depends on the
working position i.e. horizontdl or vertical us
sumed by the assembly of the instrument.
Therefore the working position of these in
struments must be specified when ordering.

Important!
Reud dlways our reccomundations
as follows :

o first reficle is eyepiece reticle
e second reticle is collimutor reficle.
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RETICLES

1. CROSS LINE (HAIR) RETICLES

APPLICATIONS

Alignment of mirrors und opticul systems
Precision meusurement of unygles in combi
hation with eyepiece micrometers

Rudius meusurement of cylindric surfuces
Meusurement of centration errors

Idedl for PC-controlled unyle meusurements

Mg~ TRIOPTICS Optiangle
RECOMMANDATIONS
e Eyepiece reficles: double cross line
o Collimator reticles: single cross line
e Prefered combinutions:
RET-24/RET-02
RET-24/RET-12
RET-24/RET-13

RET-02/RET-12
RET-22/RET-01(f <300 mm)

1N
N

Durk Cross Reficle Bright Cross Reticle
(Positive Type) (Neydtive Type)

AR
1/

Double Cross Reticle
(Positive Type)



RETICLES

Single Cross Line (Huir) Reticles

Code Type Line with | Dia (mm)
(mm)
RET-O1 {} 0,010 12
RET-02 {} 0,020 12
RET-04 {} 0,040 12
RET-82 {} 0,020 25
RET-85 {} 0,050 25
RET-11 % 0,010 12
RET-12 % 0,020 12
RET-13 % 0,030 12
RET-15 % 0,050 12
RET-86 % 0,020 25
RET-87 % 0,050 25
Double Cross Line (Huir) Reticles
Code Type Clear Spa-| Dia (mm)
ce (mm)
RET-22 % 0,020 12
RET-24 % 0,040 12
RET-26 % 0,060 12

& TRIOPTICS
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2. RETICLE WITH ANGLE GRADUATED SCALES

APPLICATIONS

o Tilt meusurement in conjunction with a re
flector uttuched to the object under test

e Anyle meusurement of opticul components
like prisms, windows, etc.

Mg~ TRIOPTICS AUTOCOLLIMATORS

RECOMMANDATIONS
e Eyepiece reficles: unygle graduuted scules

o Collimutor reticles: single cross line :
RET-02 (RET-01, RET-12, RET-04)

e Prefered combinutions:
Angle graduuted scules/RET-02
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2. RETICLE WITH ANGLE GRADUATED SCALES
(continued)

Angle graduated scales

Code Range of Smallest Estimation Designed

graduation division for
instrument
RET-30 #75min  60sec  20sec ACM 100
RET-31  #50min  30sec 15sec  ACM 150
RET-32 +#30min  30sec 10sec  ACM 200
RET-33  #25min  30sec 10sec  ACM 300
RET-35 #£12,5min 15sec 5sec  ACM 500

RET-39 +7,5min 5sec 1,5sec ACM 1000

Reticle with special angle graduations

RET-40 +20 1 0.5 ACM 100

0.2

RET-42 +12 0.5 ACM 200

RETICLES
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3. RETICLE WITH ANGLE TOLERANCES
APPLICATIONS

e Fust checking of wedyges und plune-pardilel
plates. Euch pinhole dllows for checking two
angles given by:

e diumeter of the pinhole

e Cross size (twice the pinhole diumeter).
These reticles ure recommended for testing

of ldrge production yuauntities on ,go™ ,no RET 50
go" busis.
o Alignment of opticul systems
e Meusurement of radii of curvature
RECOMMANDATIONS
e Eyepiece Refticle: RET-50, RET, 51
o Collimator Reticle:pinhole with cross RET-
53...59
Prefered Combinations T T
e RET-50/RET-59
e RET-51/RET-53...RET-58
RET 53...59
Reticles with Angle tolerunces
Reticles with angle tolerances
Code Type Range of Designed for
graduation instrument
RET-50 @ concentric circles graduuted for TILT 1,2,3,4,5,7,5,10, ACM 200
meausurement (positive type) 15, 30, min
RET-51 9@ concentric circles yraduuted for WEDGE 1,2,3,4,5,7,5,10, ACM 200
meausurement (positive type) 15, 30, min
RET-53 pinhole with cross for WEDGE medsurement 30/60 ACM 300
(heyutive type)
RET-54 1/2 min
RET-55 pinhole with cross 1.5/3 min
for TILT ,
RET-56 meusurement 2/4min
heyutive type
RET-57 (hegcitive type) 2,5/5 min
RET-59 30/60 sec ACM 200
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4. RESOLUTION TESTS

RETICLES

Resolution Tests

Code Type

Diameter
(mm)

8,7 um

RET-61 Siemens Star 2 x 36 segyments Resolution

12

RET 62
segments Resoluton10,4u

Siemens Star with crossline 0,02 mm 2x30

12

RET 61

RET 63
mm) 0,504...0,0044

USAF Resolution Test llom (line puairs per

12

RET-67
8,7 um

Siemens Star 2 x 36 segyments Resolution

RET-68
mm) 0,504...0,0044

USAF Resolution Test llom (line puairs per

25

Further resolution tests are avdilable on request

APPLICATIONS

e Testing image yudlity of optical systems
o Adjustment and setting of opticdl instru
ments

RECOMMANDATIONS

e The resolution tests dre dlways used us colli
mator reticle. When used in autocollimators,
the eyepiece reticle should be u single
Cross.

5. SCALES IN MM AND FURTHER RETICLES USED
IN OPTICAL TESTING

APPLICATIONS

o Meusurement of opticul paurameter :
focdl length : RET-73, RET-74, RET-91
centration errors: RET-71, RET-90

o Alignment of opticul systems: RET-76, RET-77,
RET-92

Mg~ TRIOPTICS OPTI ANGLE / OPTOMATIC

RET 62
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RECOMMANDATIONS:

e Eyepiece Reticle: mm scules
o Collimator Reticle: Porro plates, slits putterns,
etc.
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Prefered combindutions:

e RET-71/RET-13(RET-02)
e RET-Q1/RET-13 (RET-02, RET-86)
e RET-02/RET-73

SCALES IN MM AND FURTHER RETICLES
USED IN OPTICAL TESTING
Code Type Diameter
(mm)

RET-71 Crossed + 4mm scule. Runyge = 4mm 12
Division 0,1Tmm

RET 73 Porro plute. Distunce between line 12
fuirs: 2/4/6/8

RET 74 4 slits puattern, negdative type. Width: 12

0,24/0,8 mm Distunce: 2,4/8mm
RET-75 2 slits puttern, heydtive type. 12
Width: 0,08 mm Distance: 0,56 mm
RET-76  Circle with cross, heyutive type. Diam. 12
0.8 mm, crosslines: 0,02mm
RET-77 Pinhole with positive cross 12
Diam. 0,5 mm, crosslines: 0,01mMmMm
RET 78  cross with circle, positive. Dium. : Tmm, 12
crossline: 0,02mm

RET Q0 Crossed + -5mm scule. Runge +5mmMm 17
Division 0,1Tmm

RET-91 10mm Scule in 500 divisions. 15

1division 0,02mm
RET-92 Cross with concentric circles. 25
Dium.:1,2,3.4,5,10,12,5
Linewidth:0,015mm
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EN

w ~
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RET 71

RET 92
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ACCESSORIES.

POSITIONING EQUIPMENT.

The OPTITEST line offers u wide runyge of ucces-
sories to solve positioning and dlignment pro-
blems. In addition tfo the standard positioning
eyuipment presented below, TRIOPTICS is sup-
plying specidl holders aund stunds made dc-
cording to specific customers requirements.

CLAMP FIXTURES

The clump fixtures are mounted on d buse
plate with 4 fixing screws and 4 pressure scr-
ews. The pressure screws prevent u looseniny
of the fixing screws und dllow a certuin level-
ling within a smaill ranye.

Code Diom.D H L w A B
mm

3-300-001 38 40 100 100 75 75

3-300-002 57 50 75 120 150 100

3-300-003 115 100 75 200 &0 175

|
' CLR
4 X M6
N (7
X/ \  4X M6
) {
A L
) 4
72\ (S
\ﬂ QJ
B
w

HOLDERS

= S heo !
Various Clump Holders

TWO AXIS ADJUSTABLE HOLDER

This unit provide two uxis fine adjustments for
azimuth and elevation. It dlso incorporates
clumping screws to securely hold the autocol-
limator.

Adjustuble Holder D 57 mm

Code Diam. D Adjust- Sensitivity
mm ment
range
3-300-005 38 +-1° < 10sec
3-300-006 57 +-2° < 1sec
3-300-007 115 +15° < lsec




STANDS

AUTOCOLLIMATOR STAND
COARSE TRAVEL STAND (TYPE A)
Fedtures

The Autocollimator Stand A is u simple stand
feuturing u precision rack und pinion slide me-
chanism for height adjustment of the autocolli-
mator. The Stand A is equiped with a clump
fixture D 38 mm.

Further provisions ure maude for mounting of u
filt table D 100 mm. Alterndtively d rotary table
D 100 mm or u combinution of tilt und rotary
table cun be mounted on the Stund A.

Applicutions

The Stund A is desighuted for ungle meusure-
Mments of pluno optics us wedyes, windows,
prisms, etc.

FINE TRAVEL STAND (TYPE B)
Fedtures

The Stund B hus two travel mechunisms: u co-
arse fravel und u couxial ultra-fine focusiny
Mmechanism. The ultra-fine mechdanism is espe-
cidlly useful in applications where a smooth,
precise motion of opticdl instruments or subsy-
stems ure required. The bottom body of the
stand contains a clump fixture for a collimator
D 38 mm and an adjustable mirror for beaum
devidtion. A second clump fixture D 38 mm
uttuched to the travel mechunisms is used to
hold uutocollimutors und telescopes.

Further uccessories cun be uttuched to the
Stund B:

o tilt tuble

e rotary tuble

e precision self-centering rotary holder for
centration meusurements

Applicutions

The Stund B is idedl for meusurements in trans-
mission (centration errors) or reflection (radius,
centration, etc) of spherical optics. Of codrse
unyle meusurements of pluno optics dre dlso
possible.

& TRIOPTICS
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OptiAngle with Stund C
FINE TRAVEL STAND (TYPE C)
Fedtures

The Stand C is similar with Stand B, however,
two transversal translation stages with micro-
meter dre supplimentary provided. One of this
stage dllows to fransversally move the clump
fixture with the opticdl instruments (Mostly au-
tocollimutors or telescopes). The second stuye
is used to trunslute u reticle (MM scule) Mount
for meusurement purposes.

Applicutions

The Stund C is ideul for meusurements in trans-
mission (centration errors) or reflection (radius,
centration, etc) of sphericul optics. The two
udditionul micrometer stuges are used for fo-
cdl length meusurements. In this cuse a Porro
plate is mounted in the collimutor locuted in
the bottom body. The Porro puttern is projec-
ted over the sumple to be meusured. The reu-
ding is dohe using u microscope or telescope
mounted on clump fixture uttached to the tra-
vel mechunism.
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STANDS AND TABLES

CONSTRUCTION . Transversal micrometer
stage for Stand C e
FINE TRAVEL STAND B (C)
Tilt Table D 100,2-tilt axes
1 - CourseTravel Knob 1
i - S
2 - Fine Focusing Knob 2
T Rotation Table 36000
3 - Clumping Knob p—
_I —
4 - Collimator clamb holder 3| D3g.1
- i [ Transversal|micrometer . .
5 - Deflection Mirror 4] stage with feticle for Stand C Rotation and Tilt Table
M
— [ [] L[]
[ ]
‘ Self-centering Rotary Holder
Type/Features Code Height Travel Distance LxW Approx.
Hmm coarse/fine to optical mm Weight
range T mm axis D mm Kg
Stand A. Course travel only.  3-200-030 465 225/- 80 225x115 6,5
Sensivity: 50 um
Stund B. Course und fine 3-200-032 600 380/380 1125 277x178 12
fravel. Sensivity: 1 um
Stund C. Course und fine 3-200-034 600 380/380 1125 277x178 13.5
fravel. Sensivity: 1 um.
Transversdl Stages: + 10mm,
Resolution 0,005 um

TILT AND ROTATION TABLES
TILT TABLE D 100 MM

Three fine audjustments screws udllow the filt
dlony two uxes. Two threuded holes M4 ure
provided for uttuching further accessories. The
filt tuble designed for meusurements in trans-
mission have a central hole D 15 mm.

ROTATION TABLE D 100 MM

The rotation table fedatures complete 360° ro-
tation. After clumpinyg the table in the selec-
ted position, a tangential micrometer endbles
u fine rotution adjustment.

TILT AND ROTATION TABLE D 100 MM

The tilt und rotution tubles ure modulur und
cunh be mounted tfoyether with the ftilt table
either on top or ut bottom.

Tilt und Rotution Tuble D 100, Rotution Tuble
D 100, Tilt Table D 100, Wedyge und Filter Hol-
derSupporting Tubles
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Tilt on Rotution Tuble

Type Code Tilt Rotation  Sensitivity Load Approx
Range range Capacity  Weight
coarse/fine
Tilt Tuble D 100 3-300-010 + 2° - 5sec 8 Ky 1.6 Ky
Tilt Tuble D 100/ d 15 3-200-011 + 2° - 5sec 8 Ky 1.5 Ky
Rotation Tuble D 1000 3-300-014 - 360°/+2,5° 10 sec 10 Kg 1.8 Ky
Tilt and Rotation Tuble D 100 3-300-016 + 2° 360°/+2,5° 5/10sec 8 Ky 3.4 Ky
SELF-CENTERING HOLDERS
Code Type Diam. Centrati- Mounting
Trioptics Self-Centering Lens Mounts reliably range on
center und hold optics und cylindricul objects. mm mm
The centfering uccuracy is far above the com-
merciully avdiluble self-centering mounts. To 3-300-018 SCH75 575 <0,05 3xM4CLR
ensure the precise uxial position of lens cells onh Diu.110
and mounts, the three support rods have an mm
uccurutely ground step. This secure not only u
repeutuble rudiul centration but an exacte 3-300-019 SCH 35 3-35 <0,03 M57.7x0,75
axidl positioning us well.
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