IMAGE SHEARING: Tried and tested and still the best and most precise method for the
routine measurement of s 0hometries.




Typical Achigvable Precisian L

Fibre type Geometry

: Single-moda Clndding dinmeter betier than 0.1 microns
- i Cladding ovality better than (1%
. Core diamester beter than 005 microns
I‘: Cora ovality better than 0.5%
0 k| Coralcladding concantficity  betier than 0.05 microns
i)
? Multi-moda Cladding diamaier batter than 0.1 microns
| T Cladding avality pirttor than 1%

" Cora diamater batter than 0.1 microns

Cora ovality battar than 0.5%

Corelcladding canceniricily battar than 0.05 micrans
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M41 Micromeasurement Systems all incorporate Bio-Rad's unique image shearing methodology, enabling ti 5+ st
accurate and repeatable measurements to be made. The image shearing module, positioned belween the sys

objective changer and the viewing head, produces two identical images of the feature to be measured. .
Fibre geometries are measured by moving these images relative to each other, until the required geometry edge:

just touch. The amount of shear or image movement, calibrated for fibre measurement, is simultaneously displayed on

a digital read- out unit and downloaded to the computer for data analysis, screen presentation and print-out if required.
Image rotation, under computer control (with manual override) is also facilitated within the image shearing module.

Light from the image enters a prism
arrangement impinging on a polarizing beam
splitter interface where it s orthogonally
polarized. One beam is transmitted through
the interface, the other totally reflected. Each
beam follows a common, closed loop path, in
opposite directions, via an external mirror and
making either two transmissions or two / sl
reflections of the beam splitting interface.

et

The light emerging from the prism Image Spliling coRtng. Shearing for simpla
arrangement consists of two image beams i i
which, when the mirror is perfectly normal to
the beam splitter, will be completely
superimposed. Image shearing is achieved by
tilting the mirror which is mounted on a
flexure. Flexure movement is very precisely
monitored by a strain gauge bridge
configuration. Thus the output of the bridge is ~ Unlike other systems, image shearing measurements are
a direct measure of the amount of image shear.  independent of video camera non-linearity.

By displaying on the monitor a profile of the
light intensity of the images as they are

sheared, the sheared image edge “just

Once calibrated against siandards provided with the systems, .
fibre geometries can be measured with extreme accuracy and
repeatability. Because of the nature of the image shearing method =
measuraments are much less susceptible to focus variation and
vibration effects than other systems.

' e N touch” or a pre-set (variable) profile
Womticuls | | | gmticule percentage level can be observed in the
o N = - profile enabling even more accurate and

precise measurement.

Images shenred . Shesred A LISIG‘I' Sﬂttilibla (‘.Ulrﬁﬂr [iﬂE‘_iE dlsplayﬂd on the
oy % contel P e monitor which defines the image position to
n >~

which the prafile lates. The profile itself .

consists of light ref, vcted from the cladding

(cladding measurement), light transmitted

. ¥ from the special launch system through the

— Cursor ine fibre (core measurement) and light from both
U sources (concentricity measurement).

Core diameter measurement an graded index libms




o e of one image |s brought to ‘]ust touch’
— E;Mnn of the cladding edge of the other image so that
oo the concentricity error in the direction of shear
is one half of the displacement between the
alternate core and cladding edges.

By rotating the images and measuring the

™ displacements at discrete angular positioning,
the resulting readings should follow a sine
curve — the amplitude of which, when
calibrated, is the true concentricity error.

concentricity error (x2)

Fibercheck allows preselection of the number @@

of angular positions and automatically rotates :

th= *nages. Concentricity readings are L

‘woned, logether with angular displacement :

o= .a.for analysis and presentation of complete @
ancentricity information including the sine s

. curve,

Provided the fibre under test has passed
ovality/non-circularity tests (on Fibercheck)
any devialion in experimental readings from a
sine curve will be mostly attributable to
variation in operator performance.

Fibercheck's program computes a :
‘confidence index’ which monitors individual et
operator variation and hence aids quality

control decisions.

measurements lo be made even in the ,

presence of some end cleave hackle and ®We, )l'

damage. ==l e
Calibrated sine curve amplitude is concentricity error

Fibercheck allows accurate concentricity / 7__\

M41 Measurement Systems all include
Bio-Rad’s unique Precise Focus Indicator,
An index grid may be switched in to appear
through the eyepieces or on the monitor as a
circle with a centre line and two short vertical
lines to either side. If the image is slightly out
of focus the grid appears divided across the
centre. At true focus the lines are straight and
continuous across the circle.

Precision of focus setting, even to the
untrained operatar, is of the order of one tenth
of the depth of focus for the objective
employed. For an objective of Numerical
Aperture of 0.85 (e.g. the 80X Microplan
supplied with the system) precision of setting,
in green light, is 0.07 microns.

Trus Slightly out

Provided a fibre is held vertical in Fibercheck

patented fibre holder, the precise focus -
indicator may be used to obtain a measure of

end cleave angle. By accurately focusing on '
one side of the fibre end, zeroing the Z-axis

read-out provided with Fibercheck, then re-

focusing on the other side of the fibre end,

the amount of movement in the Z-direction

can be read. From fibre diameter and this

Z movement the end cleave angle is easily

calculated.




® Rugged stand with CCTV facilities LLENTIELCATION
N il
@ Full range of bright/dark field objectives s r""“' o =
HAonsmade i
@ Image shearing optics module and e 2 e Tiee Fibercheck is also
read-out Tk ' available as a purely
M riarotc manually operated system
@ Intensity profile display and control unit AL witggul ::rr:r.lmp:ijl!er cgnttrol
Blumtar i LA and data handling; bu
@ Precise focus indicator DL B oY u;:h.r equippedd wi'::;? ini'nage
b shearing and readout,
@ Patented fibre holding stage facilities - qf‘L CCTV, intensity profile
e W display and precise focus.
@ Fibre launch system for illuminating cores Gl i nied rlu"le‘.qr_1luir';lI Flb_elr;c hec kt ;Is t
| Rt available with or withou
@ Z-axis measurement and read-out the Z-axis measurement
Confidwnas Tadm e faciiity anl-:l n:’ferls an
| @® Calibration standards ‘nexpensive optiun for flb{e
e - Geometry measuiement in
@ Soitware for selected computer e f:gum ore cost consclous
= ratory.
Software available for HP85A, HPB5B, IBM ; g
PC. and HP300 series. Please request details. B Q
FIBERCHECK MEASURES all cladding and
core geometries including core/cladding
concentricity.
STATISTICS includes mean and standard TS
deviation (screen and print-out). Filtering by —

operator, batch ete. for QC analysis. Typical Measurement Print-out

Direct, precise measurement of connector
concentricity error, internal and external
diameters of connectors and ferrules
extends the Fibercheck capability.

@ Ring [luminator and 150 watt
POWET SOUrce

® Full range of required objectives in
Quinuple changar

@ Standard ferrule holders
{5mm and 3mm)

L

L ]

Custom designed connector
holders on request

Calibration standard

Custom designed Fibercheck connector
holders made to order to ensure
satistactory measurements can be made.

Wolues of Mean of Mepsurements and Standord Deviations froem experimental datn

Procisbon ol
External Diameter Hale/lnlernal Hole to External Diameter
M ConnectarFermule (em) Diameter (um) Concentricity Error (um)
Farrule (Ruby) ISELS .02 1324101 #01
Connectar {3 Ball)
Stminless Sieal 1B8128=02 Bag 202 a0 ]
T
Connacior [Stalnless Sheel) 2480000 1238=01 =02 :,
Connactor (Flaic) 2B06E:10 VISBS+00 =08 '
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