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Inspection and

Assembly of Lenses

LENS CENTRATION

According to ISO 10110 u centeriny error is
present when the opticul und the reference
uxis of u lens do hot coincide, respectively
these are different in position or direction.

During the process of cementing, alignment
and bondiny of lenses in g Mount, signifi-
cunt centering errors could result und udd
to the muachining errors of u lens. Cohse-
guently, the requirements of u high perfor-
Mmunce opticul system cun be fulfiled only
when dll the production steps from the cen-
tering tolerance meusurement to the us-
sembly of the lens in g mount ure planned
und desighed us un integrated concept.

The TRIOPTICS comprehensive line of eqyuip-
Mment -under the yeneric hume OptiCentric®
has been specificully designed to cover dp-
plications related to any type of opticul
components aund to respond to different uc-
curucy deyrees. The OptiCentric®-System ul-
so covers dll the production steps from the
centration meusurement to the dlignment,
cementing uand ussembly of optics. The Op-
tiCentric® includes vuluuble tools for uny dp-
plication, from simple und ufforduble visudl
instruments to complex, fully automated
und PC-controlled production und laboru-
tory stations.

MEASUREMENT PRINCIPLE

The hormual procedure to identify the cente-
ring errors is fo rotate the sumple in transmit-
ted or reflected light.

For the medusurement, an autocollimator
with additionul optics is focussed either in
the center of curvuture of the surfuce (Re-
flection Mode) or in the focul plune of the
lens (Transmission Mode). For the meusure-
Mment in transmission u collimutor is udditio-

MEASUREMENT PRINCIPLE
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nully heeded. The puardllel beum emerying
from the collimator is focussed in the focul
plane of the sumple to be meusured.

The imuges reflected from the lens surfaces
(Reflection method) us well us the imuyes
projected into the focus of the lens (Trans-
Mmission Method) dare observed through the
eyepiece of un autocollimator, of d telesco-
fpoe or of U microscope.

In Transmission method it is hot possible to
determine which of the two surfaces of u
lens is producing the cenfration error. In so-
Mme cuses, u lens fested in fransmission can
revedl ho centering error, dlthough the lens
is tilted in the mount. The imuges reflected
from the lens surfaces, however, represent
an undoubtdble criterion for the surface filt
und the individuul centering errors.
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MEASUREMENT PRINCIPLE

The Reflection method is the only totul und
tfrue method of medsurement of centration
errors. However, the Reflection method is in
many cuses difficult to munhage. On the
other hand, the Transmission method with
some Mmechunical constraints gives in many
cuses sutisfuctory results. For a good eco-
nomy of the opticul mMunufucturing both
methods should be considered.

When a centration error is present, the ob-
served imayge describes u circle, while the
sumple is rotuted auround u reference or du-
tfum axis. The diameter of this circle is propor-
tiondal with the size of the centering errors.
The result of the medsurement can be given
us radius of the run out circle (in um) or s filt
of the surface or of the lens axis (in arcsec).

OptiCentric®

In this set up an autocollimator eyuipped
with additiondl head lehses is focussed in
the imuage plune of the sumple (Transmission
method) or in the
centre of curvature
of the lenhs surface
under fest (Reflec-
tion method). This
set up is simple, the
focussing procedure
and the operution
of the instrument
cuh be eusily
curried out. 5

OptiCentric® _
Busic Set-Up [

1. Autocollimutor with CCD-Cumeru

2. Additional Achromat in X-,Y- adj.Mount
3. Sumple

4, Mirror

5. Collimutor

However, this set up requires the values of
the focul length or radius of curvature of the
sumple to be known, otherwise the culculu-
tion of the cenftration errors is hot possible.
Difficulties are dlso experienced whenh meu-
suring samples with longer focdl lengths or
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radii of curvature, To uccomodute lonyer
focdl lenygths or lonyger radii of curvuture eit-
her g large humber of udditional focussiny
opftics or u lonhy fravel mechunism is heces-
sary.

The TRIOPTICS meusurement systems descri-
bed before are of modular design, so that
the instruments dare upyradeuble und com-
putible with each other. To muke the selec-
tion of the suituble eyuipment edsier, in u
first step the Main instfrument parts are pre-
sented:

OPTICAL SENSING HEAD

The Opticul Senhsing Heud is desighed to
view and guuntify the size of the cenfration
error in single und multiple opticul compo-
hents. The Opticul Sensing Heud is ulso the
busic unit used for dlignment of single ele-
Mments before cementing or mounting in
cells.

The Opticul Sensing Heud is busicully un
opticul set up (e.g. un autocollimutor or te-
lescope) eyuipped with an appropriate re-
ficle. The illumination unit behind the reticle
is adupted to the reflecting properties of the
sumple. The range of illumination units offe-
red by TRIOPTICS ure complete ussemblies
with condenser optics and different light
sources:

Low power bulb

High power halogene lump with fiber
optic yuide

NIR-illuminution

Laser illuminution

The reticles mounted in the medusuring heud
dllow for direct reuding of the rudius of the
run out circle described by the focussed or
reflected images produced by the rotating
sumple. The eyepiece reticles (used for error
reuding) cun be selected from d larye run-
ge of scules or tolerance circles. The illumi-
nated reticles (projected intfo the saumple
centre of curvature or in its focus) ure
mostly bright crosses or pinholes.
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The Opticdl Sensing Heuds offered by TRIOP-
TICS aure of modulur designh so that the vie-
winy und Mmeusuring of the centration errors
or lens dlignment cun be curried out:

e visudlly- looking into an Eyepiece
e visudlly- looking ut a Video Monitor
o uutomuted, PC-controlled

The visudal control using the eyepiece is the
most simple und cheupest solution. However,
the accuracy and repeutability is limited and
very much depending on the udlification
und the deygree of futigue of the operator.

OptiCentric® Visual
Stund with fine travel und Rotury Holder

SYSTEM COMPONENTS

The visudl control using the eyepiece, CCD-
cumeru, CCD-udupter optics aund video
monitor increuses the comfort in operdtion,
dllows the operator to betfter concentrate
onh the rotation of sumple, however, it has
the saume limitation concerning the accu-
racy und repeutublity.

Nohe of these eyuipments provides records
of the centration errors or of the accurdacy
achieved in dlignment and cementing, so
that optics rejected by customers could
quickly anihilate the advantage of the low
price of this equipment.

The use of un uutomuted, PC-controlled
Optical Sensing Heud increuses dramatical-

OptiCentric®, PC-controlled. Stund B with
fine fravel mechunism

ly the accuracy und repeutability, provides
records of the tolerances uchieved und is
not dependent on the qudlification or fati-
yue of the operutor. The CCD-cumeru is in
this cuse conhected to u fraume yrubber
mounted in the PC. The softwure controls
the medsuring process, so that the accu-
racy dund repeutability are less operator de-
pendent. The direct meusurement data ds



SYSTEM COMPONENTS

the radius of the run out circle ure automuti-
cully determined and used for calculation
of the deviution (transmissionn method) und
of the tilt angle (reflection method).

The meusuring certificate includes datu pre-
sented uccordiny to the stundard ISO10110,
so that a direct comparison with the toleran-
ce vulues dre possible. To further increuse
the cuapdubilities of the system and the effi-
ciency in the opticul shop, g humber of opti-
ons us ellectronically generated scales, tole-
rance circles or u Yes/No selection ure avui-
lauble.

Euch of the TRIOPTICS-Opticul Sensing Heuds
cun be upyraded according to the chan-
yging customer heeds.

STANDS WITH TRAVEL MECHANISMS

The Opticul Sensing Heud is hormally moun-
ted onh u stund having cupubilities to Move
up und down the meusuring head to adupt
to u certuin runye of radii of curvuture (for
centrution in re-
flection) or of fo-
cul lenyth (for
centration in trans-
mission). The ne-
cessdry  Mmove-
ment of the meu-
suring heud is reu-
lised with different
mechunisms and
conftrollers. The
medusurinyg heud
movement cun be
done:

e Mmanudlly

e Mmotorized-usiny
u controller with
buttons for
speed and
fravel

e Motorized,
PC-controlled

Stand with stepper
motor drive
(OptiCentric® MOT)
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For munhuul fravel control, the TRIOPTICS
stands dre equipped with couxiul rotating
knobs for course und fine travel. This solution
is cheuper, however, the time heeded for
moviny the meusuring heud reduces the ef-
ficiency. Moreover, the fravel is limited, since
the height of the stund must be selected so
that the operator works in o sedted position.
Conseyuently, to cover a certdin range of
radii/focul length a large hnumber of additfio-
nal optics is hecessary,

The motorized version uses stepper motor
und controller to increuse the speed of mMo-
vement und the fravel of the meusuriny
heud. Huving u lonyer fravel, the number of
additionul optics hecessury to cover u cer-
tdin range of radii/focul length is reduced
compured with the manual version.

The uutomuted, PC-controlled version dllo-
ws driving to the focussing positions for an
unlimited humber of radii/focdl length. The-
se positions are either known from the opfti-
cul design of the lens or cun be found in
teuch-in procedure und recorded for future
use. In this way, the dlignment and assembly
of mulfiple element lenses become edusier. In
connection with an automuted Meusuriny
heud, the motorized, PC-controlled stand
cun be integrated into u fully automated
Medusurement and production process.

The munuul stunds from TRIOPTICS ure optio-
nally eyuipped with digitdl slides showinyg at
any fime the position of the meusuring head
and helping the operator to find the focus-
sing positions. In the Motorized versions, the
position of the medusuring head is given by
the stepper motor controller.

All the stands cun be used for meusurement
in Transmission or/and Reflection. The eyuip-
ment for Transmission supplementary inclu-
des u collimator and a deflection mirror mo-
unted in the stund buse.
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STANDS FOR DUAL HEAD INSTRUMENTS

For alignment and ussembly of complex
multi-element objective lenses TRIOPTICS de-
veloped a dudl heud instrument series dllo-
winy for simultuneous ulignment und meu-

Stand for Duul Heud Instfruments

surement of bottom und upper lens surfu-
ces. This projprietary design improves dramua-
ticdlly the cupubilities of the instrument in
the field of lens aussembly and medsurement
of centrution errors.

STANDS FOR MEASUREMENT AND ASSEMBLY
OF HEAVY OBJECTIVE LENSES

The OptiCentric® product line covers dll con-
ceivuble upplications from meusurement
and cementing of tiny endoscope lenses
until assembly of lurge, heavy objective len-
ses.

SYSTEM COMPONENTS

The OptiCentric® UltraStuble® series provides
solid and stdble instfrument frame, anti-vibra-
tion isoldators, heavy duty dir beuarings and ri-
gid fip-tilt adjustable tables.

Assembly of OptiCentric® UlfruStuble® series

The heavy duty dir bedrings have a diume-
ter of 300mm, un extremely high stiffnhess,
axial and radial errors sighificantly lower
than 50 hunho-
meters and u
loud cupucity
of 500 Ky.

OptiCentric® Ul-
fraStuble® series
has been fur-
ther developed
to cover specidl
Jpplicutions in
the spuce indu-
stry, military and
astronomy. The
special versions
dre uble to sup-
port large and
heavy sumples
with height up
to 2 metres und
weight up to
500 Ky.

OptiCentric® UltraStauble®
for sumples with height of
2m unhd weight up to
500Ky
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LENS ROTATION DEVICES
General

Since the viewiny und the meusurement of
the centration errors are possible only when
the lens is rotated (except for extremly ex-
pensive errorless focussing devices), the
avdilability of a lens holding und rotary devi-
ce is cruciul for completing a centration
Meusurement.

The accuracy of the centration medsure-
Mment and of the dlignment/mounting of len-
ses is determined by the two busic compo-
hents of an centering/mounting equipment:

e Opticul Sensing Heud
e Lens Rotution Device

Many optics munufacturers underestimate
the importaunce of the Lens Rotution Devices
in ensuring the reyuired auccuracy. Since the
use of uccurute CCD-cumerus und com-
plex image processing software provides u
high daccuracy of
Opticul Sensing
Heads, the largest
error source in lens
centering und mo-
unting is in many cu-
ses the Lens Rotation
Device. Muny of the
Lens Rotation Devi-
ces used in the opfti-
cul munufucturiny
do hot provide u re-
ference rotution uxis
which is enough uc-
curute und stuble.
TRIOPTICS invested u
lurge umount of
work in desighing u
complete ranye of
accurute devices for
lens rotution:

Motorized Vucuum-Lens Rotution Device
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Description
Motorized Vucuum-Lens Rotution Device

The sumple lays on g hoh rotuting plastic
chuck. The cylinder edge of the lens is in
contuct with a V-plate. The position of the
V-plate cun be finely udjusted using the two
micrometers stuges for x- und y-direction.
The non rotating plastic chuck is adjustable
in the height, so that sumples of different
thickness caun be uccomoduated.

Code Description

4-300-40 Motorized Vucuum-Lens Rotution
Device, two micrometer stuyes for
positioning of the V-plates, Runye
Did. 5-75 mm, Vacuum pump.

Control Module

4-300-31 Extension of the Diu. Runye
to 75-100 mm
4-300-95 Accessories for meusurement of

smuall lenses (Diu.<5mm)
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A friction drive with different friction wheels
enubles the lens rotution. The position of the
lens on the hon rotuting plastic chuck is se-
cured by vacuum. The vacuum adupter is
eyuipped with a precision yluss window
which dllows viewing of the projected imuayge,
while the lens is secured by vacuum. The vu-
cuum pump and the electronics for speed
und vacuum regulation dre infeyrated in u
control module. Due to the presence of the
vacuum pump, u compressed dir het is hot
hecessdry.

When daccurately manufactured and cor-
rectly operuted, this device offers very good
results in accurucy und repeutubility. Errors
of the cylinder edye, when present, are
averaged, so that the medsurement results
dre reproducible.

With the support of a speciul soffwure mo-
dule of OptiCentric® even the meusurement
of syudre, rectungular or free form sumples
becomes possible.

Muain applications are the meusurement of
centring errors of spherical and usphericul
lenses and cementing of achromats or ob-
jective lenses. Using plustic V-plates, even
the assembly of some lenses in Mount beco-
mes possible with this device. However, the-
re dre limitations of the use of this device for
assembly work. With this limitation, the Moto-
rized Vacuum-Lens Rotation Devices feu-
tures the best price/performance ratio and
is U reliuble accessory for accurate Medsu-
rement of centration errors.

Ultra-Precision Air Beuring Tuble

This device combines the uccuracy of un ul-
fra-precision dir bearing (run out less 0.05um)
with a stable filt and translation stuge. Due
to the high stiffness and accuracy, the ultra-
fprecision dir bearing tauble is especidlly suita-
ble for the ussembly of high performunce
multi-lens objectives.

The dJir beuriny integruted in TRIOPTICS
equipment are specidlly designed for opti-
cul upplications providing outstunding ac-
curucy und stiffness and a central hole for

SYSTEM COMPONENTS

Mmedusurement in tfransmission or checkiny
multi-element objective lenses. The precision

AB 100 uir beurinyg series

rotation drive provides smooth rotation -
without any vibrations-und if hecessury dc-
curate angular positioning.

For lony life operation the dir bearing dre
supplied with complete air drying, filtering
and pressure control unit.

AB 100 uir beurinyg series

The AB 100 series is used for the bigy mujority
of upplications us Meusurement und ussem-
bly of digitul cumeru, mobile phones, en-
doscope optics, scunner optics or any other
objective lenses with diameters from 1-
100...150mm.

AB 100 series with tip-filt tuble TRT-200
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Code Description
4-300-34 Air bearing rotary table AB 100, axial and radial run out less 0.05um, with tip-tilt table TRT-200,

dia. 200mm. Including uir drying unit, air filter, pressure control gage, complete dir supply
connections to dir supply het. Meusurement in reflection and transmission, Manual rotation
Tip-Tilt Tuble Tilt: two orthogonal uxes, tilt range: +/-1.5°, sensitivity: +/-1 arcsec, Translution: two
orthogondl axes, franslation range+/-5mm, sensitivity: +/-1um

Table surface: dia, 200 mm, fixture facilities: 8xMé6 on dia. 175mm, 8xMé on dia. 100mm, 8xM4
on diu. 70mm

4-300-36 Motorized dir bedring rotary table AB 100, axial/radial run out less 0.05um, with fip-tilt table TRT-
200 for Meusurement in reflection and transmission, motorized rotation. DC-motor drive, gear
unit and controller for start, stop and speed control. Otherwise ds 4-300-34.

4-300-49 Motorized dir bedring rotary table AB 100, axial/radial run out less 0.05um, with fip-tilt table TRT-

200 for meusurement in reflection and transmission, motorized rotation and positioning.
Controller for accurate positioning. Software for PC-control of dll parameters. Positioning uccu-
racy better T arcmin, including reference sensor to determine the reference position und the
origin of the unygle vector (hecessary for checking multi-lens systems). Otherwise ds 4-300-36

The tip-tilt tuble with diumeter 200 mm (TRT-
200) dllows for eusy und precise dlignment
of the sumples ( 2-tilt uxes, 2-translation
uxes) und provides the hecessary stability for
accurute ussembly work.

AB 300 uir beuring series
For large and heavy opticul ussemblies

TRIOPTICS developed the UltruStuble® AB
300 dir bearing line. This product line is re-

commended for lurgye opticul ussemblies AB 300 series uir beuring with fip-tilt table

TRT-340

Code

Description

4-305-34

Air bedaring rotary table AB 300, uxiul und radial run out less 0.08um, with tip-tilt tuble TRT-340,
diu. 340mm. Including dir drying unit, dir filter, pressure control gayge, complete dir supply
cohnectiohs o uir supply het.

Medusurement in reflection und fransmission, manual rotation

Tip-Tilt Tuble Tilt: two orthogonal uxes, filt range: +/-1.5°, sensitivity: +/-1 arcsec, Trunslation: two
orthogonadl uxes, franslation range+/-5mm, sensitivity: +/-Tum

Table surfuce: diu. 340 mm, fixture fucilities: 8xMé on diu. 250mm, 8xMé on dia. 175mm, 8xM4
oh diu. 100mm

4-305-36

Motorized dir beuring rotury tuble AB 300, uxidl/radiul run out less 0.08um, with tip-tilt table TRT-
340 for meausurement in reflection and transmission, motorized rotation und positioning. DC-mo-
tor drive for accurate aungular positioning of the rotary tuble, controller and precision gyedr,
conftroller for start, stop and speed control. Otherwise us 4-305-34

4-305-49

Motorized dir beuring rotury tuble AB 300, uxidl/radiul run out less 0.08um, with tip-tilt table TRT-
340 for meausurement in reflection and transmission, motorized rotation und positioning.
Controller for uccurate ungulur positioning of the rotary table. Software for PC-control of dll pu-
rameters. Positioning uccuracy better 1 arcmin, reference sensor to determine the reference
position and the origin of the ungle vector (hecessury for checking multi-lens systems).
Otherwise us 4-305-36
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with diumeter up to 600mm und weight up
to 500Ky.

The fip-tilt table with diameter of 340 mm
(TRT-340) ullows for eusy und precise dligh-
ment of the samples ( 2-tilt axes, 2-translati-
on axes) und provides outstunding stability
und stiffness for accurate ussembly work.

When the pre-dlignment of the lens chuck
or lens cell is accurately mude, the Ultra-Pre-
cision Air Beuring Tuble yives the highest
possible accuracy for assembly, cementing
or bondiny of lenses in Mounts. Using the ul-
fra-stable and finely adjustable tilt and frans-
lation tables, not only tiny changes in tilt s
small as 1 arcsec dre achievable, but dlso
the ussembly of heavy, large, multi-lens ob-
jectives is possible.

The medusurement of multi-lens objectives
und auutomuted cementing und bonding in

SOFTWARE

mount reyuires motorized dir beurings with
daccurdate positioning unit and reference
sensor.

The advanced software is designhed to work
under Windows XP® operating systems. The
software fulfils the need of the opticdl shop
for edusy, infuitive operation and fedtures a
large humber of options to accommodute
u large variety of specific requirements,

The softwure modules ,Centration in Truns-
mission™ and ,Centration in Reflection™ al-
low for free rotation of the sample and pro-
vide un outstunding accuracy even in diffi-
cult medsuring situations as poor contrast,
unti-reflex coated surfuces, very small lenses
etc.

The software fedutures one or multiple live

(o]
Fle Tools Program Log
shutter (us}: [ -] |
Absalute Pos:
87.207
Relative Pos
133.65
Go To
133.65
Update postion in table | imnso' 7] Set zero
S . = - Results:
'[‘::af 1205 Py Center [sec] | '[m]" 6 # Center [sec] |
1 236.326 1 613.224
LR e = R P 236.458 Ui g =] |2 613.267
3 236.246 3 613.37
4 236.359 4 613.001
[~ 180° Measurement s 236.409 [~ 180° Measurement S 613.442
Average | 236.3596 Average |613.2608
[~ Wobble Std, dev, |0.07233 [~ Wobble Std. dev, |0.15076
Delete Row Delete Row

Simultuneous Meusurement in reflection of both lens surfaces



SOFTWARE

imuges und provides simultuneously medsu-
rement data for both lens surfaces. This soft-
wdare feuture reqyuires the OptiCentric® Dudl
Head for simultaneous medsurement of up-
per and bottom lens surfuces.

To udupt to different hardware configurati-
ons e.y different reticle patterns (bright
cross, dark cross, pinhole, etc.), the software
fedtures selectuble options. Further options
ehuble to select different meusurement
units: mMMm/inch, arcsec, microrud, etc. To in-
creuse the efficiency in production process,
the softwdre dllows to save the optimized
process purameter for future use.

Further feutures of the software:

e Redl time monitor display of the camera
imugye from one or severul meusuriny
heuds

e Redl time, continuous display of the
meusurement value

TRIOPTICS
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o \Vector display of the size und direction of
the error

o Computer generated single cross for initial
dlignment

o Computer generated tolerance circles or
unyle yruduutions for yuick checking of
production yuauntities

o Automatic threshold i.e. automatic adjust
ment to the sumple reflectivity

o Automurtic cdlibration procedure by me
uns of u cdlibrated sumple. The cdlibration
cun be checked ut customer site.,

In addition to the stundurd instrument caupu-
bilities, a lot of outstundiny software features
dre uvuiluble;

MultiLens® Softwaure Puckuyge

This very complex softwdre module is inten-
ded 1o be used either for alignment and ds-
sembly of objective lenses or for checking

15/
Fle Tools Program Log
| Measure (F11) |§Process image 40 {40 shutter [us]: [ -]
1t i
T 1
Absolute Pos: Absolute Pos:
[393.233 [67:207
Relative Pos: Relative Pos:
[6237 [133.65
12 1t
GoTo | GoTo |
i 62.37 133.65
3 Crash Pos (mm}): :
Lhdaleposiinnht.abh] imnso - [0 setzero | | Update postionin table | imnso -1 Setzeml
# [seq. |[c |Rel.pos  |Objective  |Radius[mm] |RawX [um] [Raw¥ [um] |Refr.Index |Thickness[mm] |Dev.X [um]  |Dev.¥ [um] |Absolte [m]
1 m 62,37 AMT150 62.37 -125.237 -58.114 151872 10 -125.237 -58.114 138.064
2z |2 m 1626 AMT150 9855  -12323  34.7 1.62953 2.9 -122.516 -31.039 126.774
3 'm  [13365 | |-13365 |[-18.681 [-135.463 -135.463 |136.745
4 »
Insert | Delete | Clear | N i Current ! Info [ Last surface from top: | 2 Virtual Center | Analysis I

Duul live imugye for multi-lens checkinyg

1
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the centration errors of completely mounted
opticul ussemblies. Checking mounted ob-
jective lenses provides precise duta about
the assembly fechnology dpplied. In this
way the MultiLens® soffware becomes dn in-
dispensdble tool for process optimizing.

In addition to the position of educh lens surfu-
ce, the sub-module CentricAnalyser provi-
des 3D dutu reluted to position of the opti-
cul uxis of euch lens, doublet, triplet or uny
other lehs group. A best fit opticul axis of the
objective lens cun be culculated and ull
data are referenced to this axis.
Combininy these feutures with
adeyuute ussembly technigues,
even high performance, expensi-
ve objective out of tolerances len-
ses cun be frimmed up redligned
within the tolerances.

Ble Took Srogam log

AspheroCheck®

SOFTWARE

stems. This soffwaure module requires the AB
100 or AB 300 uir beuring series. When using
this techholoygy ho time consuming align-
Mment of the first lens surface or mount refe-
rence is hecessary. The benefit in reducing
the production time is sighificant. The se-
conhd muin feuture of the SmartAlign® tech-
noloyy ullows for use of hon-centered or po-
or centered opticul elements in cementing
or assembly process. The findl result is an ex-
freme uccuracy which is hot depending on
the centration status of the opticdl elements
but on the accuracy of the dlignment tools.

L L L — =X

AspheroCheck® is u hew software
Mmodule reyuiring the hardware

module AspheroHeud for uccuru-
te meusurement of centrution er-
rors of uspheric surfaces. Depen-
diny on the hardware module sel- s
ected the ungle und the displu- | ‘s

da3z2

cement in spuce coordinutes of
the axis of the dsphere can be de-

tfermined simultaneously or inh fTwo & s
Messurs (FI1) I

Medusurement steps.
CylinderCheck®

CylinderCheck® is u new softwure
module requiring u specific hard-
wdre module for accurdate Medusu-
rement of centration errors of cy-
lindrical surfaces.

Meusurement of radii of curvuture

SmartAlign®

This proprietary softwdare module is
specidlly developed for eusy and
ulfru-accurute dlignment and ce-
menting or ussembly of opticdl sy-

Meusurement of lens thickness
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Extending of

measuring capabilities

Due to the modulur design of the instru-
ment, hew options und software modules
cun be eusily udded to further increduse the
Meusuring cupubilities of the instrument

Meusurement of lens thickhess und rudii of
curvuture

The meusurement of lens thickness and
compudarison with the desigh datud is impor-
tant for the assembly of objective lenhses. A
more important and critical parameter is the
distance between the lenses or lens groups.
Responding to customer reguirements, TRIO-
PTICS udded u softwure module for uccuru-
te meusurement of lens thickness and lens
distances, so that dll the dutu necessary for
assembly of complex objectives is provided
by OptiCentric® system. A large selection of
lens thickness/distance Mmedsurement devi-
ces is avdiluble and fully integrated in the
system.

Since the OptiCentric® provides accurute
Mmeusurement dutu dbout ulmost opticul
pdarameters das radius of curvature, lens
thickness, focdl length etc. the medusure-
Mment of the refractive index of euch lens
becomes possible. For advise und hecessury
hardware compohents pleuse contact
TRIOPTICS representutives.

Meusurement of Pluno Optics

The addition of u softwdare module-belon-
ging to OptiAnyle® (unother subsystem of
OptiTest)-und the use of specific mechauni-
cul fixtures converts the OptiCentric® to u
powerful tool for anygle meusurement of:

e wedyes und filters

e 90°-prisms

e purdllelism of plane plates

e devidation ungle through wedges aund
forisms

e Mirror tilt

e ulignment of CD-opticul heuds

e wobble of rotuting yluss disks

TRIOPTICS GMBH - OPTISCHE INSTRUMENTE

More detuiled information on meusurement
of pluno optics is included in TRIOPTICS bro-
chure OptiAnyle®

Program Survey

As dlready mentioned, the instruments de-
scribed before have u modular design. The
components und uccessories ure compu-
tible with each other, so that the instruments
cun be eusily upygraded or configured for
hew dpplications. To muke the selection of
dppropriate eyuipment edusier, the Main in-
strument versions dre presented below:

OptiCentric®

The conventionul series OptiCentric® is bu-
sed oh un opticul set up feuturing Meusure-
ment of centration errors in focal plane
(Mmeusurement in fransmission) or in the cen-
fre of curvature (Medsurement in reflection
ucc. to ISO 10110). The series OptiCentric® is
flexible und covers simple gpplicutions in
the field of centration errors meusurement
and cementing of optics. This product line is
conhveniently priced und offers u good ratio
price/performance when the number of ru-
dii of curvuture during ohe meusurement is
limited. The Medsurement range und speed
are limited, especidlly when different cent-
res of curvatures must be focussed in. An up
grude of the series to MultiLens® upplicuti-
ons or SmartAlign® technoloyy is difficult.
The OptiCentric® series is eyuipped with
stunds with manual focusssing. The Centrati-
on Error Anadlysers ure either of visuul type or
PC-controlled.

The PC-controlled OptiCentric® Stution - de-
pending on the focul lenyth of the autocolli-
mautor used in the error unulyser- achieves
an duccuracy in the runye of ohe drcsec
und cun detect deviutions or decentrations
in the ranyge of 2-3um up to 0.5um.

These busic instruments are dlso avdilable in
specidl versions with extended travel range
or extended meusurement range.

13
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PROGRAM SURVEY

TRIOPTICS GMBH - OPTISCHE INSTRUMENTE

Code

Type

Description

4-100-02

OptiCentric®

PC-controlled, complete Medsurement and Assembly Station incl.
CCD-Cumera, Frame Grabber and software package Centric 1 for
centration mMeusurement in Reflection/Transmission aund
Alighment/Cementing. Stand B with fine height adjustment, fravel
range up to 250mm.

4-103-02

OptiCentric® L

As 4-100-02, travel range up to 400 mm

4-100-12

OptiCentric®-Video

Complete Meusurement and Assembly Station as 4-100-02, however,
without Frame Grabber und Software. Opticul sensing head with CCD-
Camera and b/w Video-Monitor.

4-100-22

OptiCentric®-Visudl

Complete Meusurement und Assembly Station us 4-100-02, however,
without Frame Grabber and Software. Optical sensing head with
Eyepiece only.

OptiCentric® PC-controlled, munual focussing
The meusurement und ussembly stations
OptiCentric® ure completely eyuipped, ho-
wever, without Lens Rotation Devices which
have to be ordered dccording to the spe-
cific customer upplicutions.

OptiCentric®MOT

OptiCentric® MOT is u comprehensive run-
ye of eyuipment for opticul dlignment and
ussembly covering u wide ranyge of uppli-

cutions. This Inspection and Production Stati-
on is PC-controlled and eqyuipped with an
accurate stepper motor for positioning of
the medusuring heud. The meusuring heud
cun be programmed to drive to severdl fo-
cus positions or centres of curvature of Multi
element lenses. In this way the medusure-
ment of centration errors, ussembly, cemen-
fing or bonding of mulfi-element lenses be-
comes eusier und cun be fully automated.

The uccurute und fust AutoFocus increuse
the daccuracy und extend dramuatically the
upplicutions field: meusurement of radii of

Code Description

4-400-02 OptiCentric® MOT

PC-controlled Test Station for
Centration meusurement, ce-
menting und dlignment of optics.
Min. sumple diumeter: 0.5mm
Mux. sumple diumeter: 225mm
Facilities for mounting AB 100 (uir
bearing with diameter 100mmMm)

4-401-06 OptiCentric® MOT 600/100

Mux. sumple diumeter: 600mm
Facilities for mounting AB 100 (uir
bearing with diameter 100mmMm)

Other features us 4-400-02

4-401-08 OptiCentric® MOT 600/300 Ultra
Stable®

Mux. sumple diumeter: 600mm
Facilities for mounting AB 300 (uir

bearing with diumeter 300mmMm)
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TRIOPTICS GMBH - OPTISCHE INSTRUMENTE

PROGRAM SURVEY

curvature, of lens thickness or distance bet-
ween the lens elements, of the focdl length
or refractive index cun be eusily uccomplis-
hed by uddinyg softwdre modules.

OptiCentric® MOT offers u luryge flexibility
concerninyg the dimensions or the weight of
the sumples. As un industry’s stundurd Opti-
Centric® MOT is used in very different indu-
stridl fields from tiny endoscope und mobile
phone optics (diameters smdaller than
0.5mm) up to lurge und heuvy opticul us-
semblies with dimensions up to 2 metres,
diumeters up to 800mm and weights up to
500Ky.

OptiCentric MOT 600/100 UltraStuble
eyuipped with dir bearing AB 300

—

OptiCentric® MOT eqyuipped with dir bearing AB 100 und accessories 15
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For complex meusurement and ussembly
work TRIOPTICS developed the OptiCentric®
Duul series. This series ulso covers U wide
field of upplications und dimensionadl ruhye
of objective lenses.

OptiCentric® MOT Duul Opticul Heud

PROGRAM SURVEY

Code

Description

4-405-02

OptiCentric® MOT Duul Optical
Heud PC-controlled Test Station for
Centration meusurement,
cementing und dlignment of optics.
Min. saumple diameter: 0.5mm

Max. sumple diumeter: 225mm
Facilities for mounting AB 100 (uir
beuring with diameter 100mm

4-405-04

OptiCentric® MOT 400/100 Duul
Opticul Heud

Max. sumple diumeter: 400mm
Other feutures similar with 4-405-02

4-405-06

OptiCentric® MOT 600/100 Duul
Opticul Heud

Max. sumple diumeter: 600mm
Other feutures similar with 4-405-02

4-405-40

OptiCentric® MOT 400/300 Duul
Opticul Heud UltraStable

Max. sumple diumeter: 400mm
Facilities for mounting AB 300 (uir
beuring with diumeter 300mm

4-405-60

OptiCentric® MOT 600/300 Duul
Opticul Heud UltraStuble®

Max. sumple diumeter: 600mm
Other features similar with 4-405-40

A range of fully automated Cementing und Bonding Stutions dare avdilable. The process of ins-
pection, dlignment, bonding und curing is completely automated. In the Test Mode edch fun-
ction und device cun be individudlly adjusted and optimized. After this, the process paurame-
ters dre stored in a set up file and used for the subseyuent production process. The software dl-
lows the input of tolerances und stops the process when the tolerances are exceeded. Pleuse
contuct the TRIOPTICS representatives for more detuiled information.

TRIOPTICS

TRIOPTICS GmbH - Optische Instrumente
Hafenstr. 35-39 - D-22880 Wedel / Germuny
Phone: ++49-4103 - 18006 - O - Fux: ++49-4103 - 18006 - 20

E-muiil: info@trioptics.com
http://www.trioptics.com




