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SPHEROMETERS

highly accurate
PC-controlled and
affordable
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Super-Spherotronic
for high-precision medasurements

Super-Spherotronic is un automutic three
bdll contucting spherometer desighed to
meet the highest test plate culibration re-
guirements. Being the most accurate in-
strument of our line of spherometers, Su-
per-Spherotronic cun meusure the radius
of curvuture to un uccuracy of 0.01%.

To ensure that the highest avdiluble accu-
racy vulues of radius meusurement are
obtuined, dll Super-Spherotronic compo-
hents have been optimized und perfec-
ted so thut residudl errors ure nedligible:

¢ The muinfrume components locuting
the probe ure mude of mussive stuinless
steel, hardened und fine ground on mu-
chine-tools to the highest achievable
uccurucy, Concentricity of muinframe
components to the probe is less than
1 micron (0.00004™).

Description

e The spherometer rings represent one of
the key components of the Super-Sphe-
rotronic including un incredible amount
of work to eliminate any possible error
source. Mude of heut-freated high
yudlity stainless steel, the rings are mu-
chined on high accuracy grinding
mauchine tools und findlly fine-lupped.
An ingenious design combined with a
specidl electro-erosion procedure dllows
the bdll und the bdll locution site to be
mautched with highest accuracy. Each
riny is deliverd with u culibration certifi-
cute. The meusuring uccuracy is directly
fraceuble to NIST standards.

e The supporting budlls are dlso concentri-

cully positioned with aun extreme uccu-
racy of less than 1 micron (0.00004%). This
highly accurate positioning of the ring
bulls is un essentiul und destinctive feu-
ture of the Super-Spherotronic, ensuring
excellent repeutubility. To avoid uny
thermaul und mechunicul deformaution,
the supporting balls are mude of




Description

Rings and precision flats of Super-Spherotronic

wolfram carbide (un extremely hard
metdl), while the probe center is an ul-
fra-precision ruby budll. This completely
eliminates any errors infroduced by me-
tdllic probe centers used in other
spherometers.

The probe itself is a high precision Hei-
denhadin encoder, specificully selected
for this use, having u totdl systemutic
and random error of less than 0.2
microns (0.000008™).

The test plutes used for culibration of the
instrument are munufactured to high
yudlity stundurds to un uccurucy better
than 1/10 wave for sphericity. The test
plates ure certified by NIST of USA, so
that the accuracy of Super-Spherotronic
is directly fruceuble to international
standards.

The fitting of ring diumeters to test plates
diumeters hus d sighificant influence on
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the meusurement uccuracy. As U gyene-
rdl rule, to obtuin best accuracy, a test
plate must be meusured with the ring
having the largest possible diumeter still
fittiny the test plute.

In this case the largest sagyital height is
meusured dnd the smallest relutive er-
ror results.

The Super-Spherotronic is eyuiped with

u stundard set of 6 precision rings with
diumeters ranyging from 7.8 to 120mm.
An additionul set of precision rings is ulso
avdiluble: diameters 14mm, 28mm,
47mm and 75mm.

Normuilly the standard rings set is suffi-
cient for most of upplicutions. However,
when the highest possible uccuracy is
reyuired or most of the meusuring test
plates do not fit optimally with the stun-
dard rinygs set, the use of the udditiondl
rings set or individudl rings belonying to
this set ure recommended.
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Spherocompact
for production and quudlity control

SPHEROCOMPACT is un extremely uccuru-
te und eusy to use instrument designed for
sugyita meusurement of both concuve
und convex surfuces.

o SPHEROCOMPACT is the first hand held
spherometer with a high precision lineur
encoder which feutures bright digital
reudout, micron resolution und excellent
ubsolute uccurucy.

e The culibrated rings have precision yrin-
ded reference surfaces und dure machi-
ned of high yuulity stainless steel. Ultru-
fprecision RUBY BALLS guuruntee highest
hardness und unsurpussed thermal stu-
bility. The devidtion from sphericity is less
than 1/10 of a micron.

eThe diumeter of euch rinyg is certified
und the instrument is culibrated using
test plutes with Certified Rudius, traceu-
ble to NIST. The culibration is donhe for
both concuve und convex sphericul sur-

Description

faces. The radius difference between
the concuve und convex test plutes
used in cdlibration is smaller than lamb-
du/10.

SPHEROCOMPACT with rings in wooden box

o Eusily removuble rings of different diu-
Mmeters increuse the versdtility of the in-
strument aund fedture d very large meu-
suring range covering ulmost dll appli-
cutions in optical munufacturing.

e The Spherocompuct cun be used either
us u haund-held instrument to tuke meu-
surements directly on the machine or as
u stund-dlone instrument in the laborau-
tory.

OPERATION PRINCIPLE

A precision flat is put on the selected
spherometer ring. This is the reference (ze-
ro) position for the subsequent sumple
meusurement. In the second step the lens
or test plate is put on the ring. The sphero-
meter meusures the sugyitdl height of the
curved surfuce of the lens.

The radius of curvature cun be yuickly de-
rived using the relationship between suy
and rudius:



Applications
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25
R = Radius of curvature - D = Diameter of calibrated ring

S = Sagital height - d = Diameter of ring ball
+ = Gorrection for concave/convexe

+d/2

R=

The vdlues of D und d ure determined
with extreme uccurucy during the cdlibra-
fion procedure und ure certified in the in-
dividuul culibration sheet supplied with
the instrument.

APPLICATIONS

Due fo its extreme uccurucy und repeu-
tability Super-Spherotronic is primarily used
for cdlibration of muster test plates, but dl-
so for uny meusuring problem requiriny
high precision evaluation of radius of cur-
vature:

e Concuve/convex opticdl purts
e Ground or polished opticul purts
e Spheres und bulls

Super-Spherotronic cun ulso be used to
Mmeusure both concuve und convex polis-
hing tools, ussuring yuulity standards of
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tools und thus reducing subseyuent rejec-
ted elements,

Spherocompuct which is un afforduble
but accurate instrument, can be used eit-
her for in-process Meusurement of lenses
and polishing tools or for the cdlibration of
test plates.

Equipped with specidl rings, it can meusu-
re radius of cylindricul surfaces.

ADVANTAGES

Compured with other radius meusuring
methods (e.y. interferometers) the sphero-
metric meusuring method provides g mul-
fitude of udvantuyes:

e the precision spherometers offer for
compuruble uccuracy dramaticdlly re-
duced costs.

e the meusurement time for PC-controlled
spherometers is a fraction of the time
needed to set up, to dligh and to take u
Mmeusurement with inferferometers.

¢ since the meusuring procedure is so sim-
ple, no highly yudlified personnel is re-
yuired.

e when it comes to meusure lurge upertu-
re optics or rudii longer than Tm, the in-
terferometers become impracticul due
to the high costs or impossibility to redlize
the extra-longy mechunicdl set up.

¢ Using spherometers the radius cun be
accurutely meusured before polishing,
when d correction of the lenses is still
possible.

o the uccuracy of meusurement is directly
fraceuble to international standurds, sin-
ce Trioptics spherometers ure culibrated
with (NIST und NPL) certified test plates.
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ADVANCED SOFTWARE dividudl lenses.This significuntly speeds
up the meusuring procedure und uvoids

Super-Spherotronic und Spherocompuct Medusurement errors.

represent not only the most auccurate but

dlso the most useful und efficient sphero- e The sayittdl height, radius of curvature,

Meters avdilauble today. User-oriented soft- the current number of the meusurement

wdre hus been developed to redlly meet und the type of surfuces (convex/con-

the requirements of un eusy, yuick und er- cuv) will be automuticdlly displayed

rorless meusurement, und printed out us u certificute of meu-
surement.

SPHERO - C: \SPHERO™ 1\SPHERO"1.17 \SC89R50C.MDT b 4
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Company : TRIOPTICS GmbH

Date : 01.07.1997

Product : Test Plate R=39.970 mm

Serial number : SC-089

Selected ring : Ring D 58 mm

Remarks : D=50.0076 mm d=4.9968 mm

Measured with : SPHEROCOMPACT-TRIOPTICS GmbH

dokkkkkkkkkk CONDE Y kokkkkkdkokkkkkkkkkkkk CONCRAUE **kkkkkkkk

No. Saggita[mm] Radius [mm] No. Saggita[mm] Radius [mm]

1
1
1 +8.14100 +39.96972 : 1 -9.56200 -39.97078
2 +8.14100 +39.96972 ' 2 -9.56200 -39.97078
3 +8.14100 +39.96972 1 3 -9.56200 -39.97078
4 +8.14000 +39.97394 ! 4 -9.56300 -39.96786
v
Mean value: +39.9710 mm Mean value: -39.9702 mm
Selected Ring: Ring D 50 mm Reference:
New Rings Delete Reference... Print...
e The SPHEROWIN-Softwaure puckage runs e |t provides u stutistic evaluation of the
under Windows "95 in Germun und Mmedusurements including meun value
English. The medusurement results cun be und stundard devidtion.

displayed in ,mm® or ,inch™.
o Eusy selection of the rings. Cdlibration

e Only this softwure puckuye automuti- datu of the rings cun be eusily stored,
cully recoghizes whenh meusuring con- displayed or modified.
vex und concuve surfaces und dlso re-
cords uutomuticully the difference e On-line help shows the necessary steps to

when meusuring puirs of test plutes or in- tfake g meusurement.



Specification

SUPER-SPHEROTRONIC

MEASUREMENT RANGE

e Rudius (Convex): +3 MM o =
e Rudius (Concuve): -6mMM to e
e Travel of lineur encoder: +15 mm

e Diumeter of purt under test: 6 MM to

500 mm

ACCURACY
¢ Resolution of the lineur

encoder 0.5um
e Absolute uccurucy of

the lineur encoder +0.2 um
o Accurucy of meusurement

of rudius of curvature 0.01%

PRECISION BALL RINGS

¢ Stundurd set of high precision budll rinygs
in woodeh box runging in sizes (diume-
ters): 7.8 mm, 20 mm, 38 mm, 60 mm,
90 mm, 120 mm,

e Optionadl: 150 MM, 225 mm

e Position accuracy of bdalls:
+ 0.5 microns for diumeters up to 60 mMm;
+1 micron for diumeters exceediny
60 mm.

e High precision hard metdill balls:
Sphericity less than + 0.1 microns

DIMENSIONS AND WEIGHTS

e Muinframe: Diu, 90 x 260 mmMm (6.5Ky)
e Digital display: 240x240x70 mm (1.5Kg9)
e Woodenh box incl. ring sef:

380 x 300 x 70 mm
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SPHEROCOMPACT
MEASUREMENT RANGE:
e Rudius convex: + 2.5 MM toe
e Rudius concuve: -4 mm O o
e Diumeter of purt

under test: 5-500 mMm
e Travel of lineur encoder: +/-15mm

ACCURACY:

¢ Resolution of the
lineur encoder: Tum
e Absolute uccuracy
of the lineur encoder:
o Accurucy of meusurement
of rudius of curvuture 0.05%

+1 um

PRECISION RUBY BALL RINGS

e Stundurd diumeters:
6mm, 12,5mm, 25mm, 50mm, 75mm,
100mMmMm, 125mm

e Specidl sizes: 150mm, 225mm

FURTHER FEATURES

¢ Instuntly selectuble units mm/inch
e Zero reset ut uny probe position

e Display:7-segment LCD

e Height of characters: 8mm

o Interfuce: RS 232/300 Buud

DIMENSIONS AND WEIGHTS

e Mainframe: 180x70x56 mm
e Muinfrume weight: 400 y.

PRECISION FLATS TO BE USED WITH
SPHEROCOMPACT OR/AND

SUPER-SPHEROTRONIC

e Precision Test Flat Dia. 30 mm A/10
e Precision Test Flat Dia, 50 mm A/10
e Precision Test Flat Dia, 100 mm \/5
e Precision Test Flat Diu. 150 mm A\ /3



TRIOPTICS also designs and manufactures other Optical instruments:

o OPTOMATIC e OptiAngle
und OPTOMATIC MICRO PC-conftrolled Opticul Test Stution

Automuted Meusurement Stations for
testing opticul components und
systems.

o  OPTITEST u complete range of Opti- Pleuse usk for more information on
cul Test Instruments including auto- these products
collimators, testing telescopes, yo-
niometers, dioptometers, cameru-
test equipment, etc.
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