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Comparison microscope for forensic investigations
by Ernst Leitz, Wetzlar, 1925
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Monocular comparison microscope by Ernst Leitz,

Wetzlar, year of construction 1955




A success story in
forensics

Leica Microsystems can look back on a long and successful tradition in
forensics that goes back to the 1920s. At the time, Otto Metzger, Director of
the "Chemical Investigation Authority" in Stuttgart, Germany, awarded Leitz in
Wetzlar the contract to build a comparison microscope suitable for studying
two bullets or cartridge cases at the same magnification.

The problem was solved by developing a “micro comparison bridge” and fit-
ting it to two standard microscopes from the product range of the time. The
experience thus gained was applied to the development of the special "com-
parison microscope for forensic purposes” in 1931, the first such universal in-
strument available to forensics laboratories the world over. The success story
of comparison microscopy had begun.

Much has changed since then. Powerful computers, DNA tests and the lat-
est scientific findings have revolutionized virtually every aspect of forensics.
But despite all of those technical advances, the visual comparison of weap-
ons, cartridge cases, tool marks and documents remains indispensable —
even today, many courts will only admit expert opinions based on direct

comparisons.




Split or superimposed images — the new

comparison bridge offers both at the
touch of a button.

examii

The motorized comparison bridge gives you the
choice of four different observation modes. The
revised beam path of the bridge is especially
efficient in its handling of available light. The
greatest contribution in this respect is made by
the new, patented splitter prism that additionally
ensures absolute color neutrality for the tube
eyepiece and photo port.

Maximum ease of use and optical performance
let you concentrate on the essential — your

investigation.

Full left/right image: if a direct compari-
son is not required, this mode permits
razor-sharp full-image views without
distractions.

The width and position of the dividing
line can be varied as required in the split-
image comparison or set as a strip in which
the two images are superimposed.

Differences are indicated in colors in
superimposed mode. Complementary color
filters show the specimens in their original
colors only in places where no structural
differences exist.
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The bridge trom suspicion to proof:
Forensic Solution Comparison Bridge

Proof is often hidden in a minute detail. The new compari-
son bridge permits even faster and easier comparison of
evidence thanks to optimized comparison technologies

with maximum ease of use.

Regardless of whether your evidence consists of hair, fibers,
cartridge cases or tool marks — you are well-equipped for
any case with all known contrast and illumination methods
at your disposal. The Leica FS CB comparison bridge fulfills
every requirement for unambiguous identification: identical

magnification, reproducible illumination and color neutrality

of the left- and right-hand microscope images.




Our partnership with leading forensics laboratories
worldwide has led to a forensics instrument that
sets new standards: the Leica FS C — for “Forensic

Solution Comparison”.

In addition to its outstanding ergonomics and ultra- The reSUItS Of YOllI'

rugged design, the Leica FS C offers a number of
revolutionary technical innovations such as mo- I‘equests: Leica FS C
torized control of both stages and focus drives.
Thanks to this motorization, the stages and drives
can be synchronized, permitting multifocus images
to be captured automatically by the LAS software —

Overview of the Leica FS C

for investigations of sloping surfaces or deformed

1 . - . ) .
T e The Leica DFC digital cameras deliver razor-sharp images for

s . documentation.
of field is desirable.

2 The adjustable angle of the tube eyepiece lets all users assume
The comparison microscope satisfies ergonomic a relaxed work posture, regardless of their size.

requirements for fatigue-free microscopic work 3 The motorized Z column accommodates different specimen heights
over a period of hours in an impressive manner. All quickly.

controls, such as the observation mode selection

4 The encoded 6-position turret features high locking precision for

buttons, focus knobs and rotary encoders for the . - e
parcentric objective magnifications.

stages are within the user’s easy reach. Using the

microscope becomes second nature in no time! 5 The 5 apochromatic macro objectives together with the motorized
magnification changer offer 10 permanently calibrated magnifica-

tion levels.

6 The cold-light sources can be remotely controlled via the knobs on

the front for maximum convenience.

7 Everything under control: the Leica FS C offers optimal specimen
holders for any application. The extensive accessory program
is user-friendly and has demonstrated its practical value over
decades.

8 Everything in the right place: the Smart Move ergonomic remote
control module supports precise, individual and synchronized
control of motorized stages and focusing drives.

9 Convenience: the work table features motorized height adjustment.

10 The zoom control of the right-hand comparison channel compen-
sates for magnification differences due to temperature or deforma-
tion —in the case of bullets, for example.

The Leica STP6000 supports the control of all
motorized functions of the FS C comparison

macroscope.







Leica DM4000 B — everything at the touch of a button
The Leica DM4000B complements perfectly the
micro comparison bridge. Its fully automatic light
management, integrated Variolux color module,
selected optics pairs and reproducible illumina-
tion ensure you the greatest possible comparison
reliability.

Contrast methods are available at the touch of
a button, while the microscope parameters are
automatically stored by the software. The results
are thus reproducible at any time.

For “craftspersons”: the manual DM2500 with

FS comparison bridge

The FS CB with two DM2500 microscopes is an
alternative to the FS4000 that offers comparable
optical performance at a significantly lower price.
The intuitive controls and levers feature additional
color coding to permit less-experienced users to
quickly optimize image contrast. The FS CB uses
the same comparison bridge as the FS4000. Both
systems can achieve absolutely homogeneous
lighting with optical fibers and a single light source
for transmitted light, incident light and fluores-

cence.

The FS CB comparison bridge can also be fitted to

educational microscopes (e.g. DM EP) for use in

educational or training settings.

FS CB with lab-class DMI2500 stands

Pertect for splitting hairs:
the Leica F54000

Overview of the Leica FS4000
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Leica DF cameras are the ideal accessories to document your
findings.

Highest optical performance paired with best ergonomics: the new,
patented, color-neutral micro comparison bridge.

The DM4000 research microscopes harmonize perfectly with the
comparison bridge.

Choose between the 4-position industrial incident-light axis
(for BF, DF and FL) and the 5-position fluorescence axis.

Rotatable mechanical stages for left- and right-hand operation
and one or two slides or rotatable polarization stages.

Fully automatic condensers with auto-Kéhler function.

The graphical display provides information on the AP, FD and light
intensity. You are always in the picture.

The six buttons in the rear side plates of the microscopes are freely
programmable.

The Variolux filter module ensures identical color contrasts in
transmitted light.

The control panel permits easy management of the motorized
bridge at all times.

All users find their optimal working positions. The optional motor-
ized height-adjustable work table is an ideal accessory for relaxed

work.









The Leica DFC-series digital cameras

Leica DFC digital cameras are the seeing link
between our microscopes and the software.
Their fast FireWire links guarantee fast live image

response times.

The Leica Application Suite

The Leica Application Suite (LAS) is included with
all Leica comparison instruments. It controls the
camera, captures and manages images, and even
supports measurements of the live image. The
LAS core version includes everything you need to
record and document specimens.

And that’s not all: numerous special applications
can be integrated as modules for untold additional
options.




Leica Application Suite:

the logical end of the chain of evidence

An investigation is only as valuable as its documentation. Capture images, record

comments, add measuring scales and create montages to reinforce your findings. The

Leica LAS software provides you insights that would remain hidden without computer

technology. Set new standards with your reports!

Motorized Multifocus module
It is only natural that depth of field decreases as

tiny part of a
. As result, it is practi-
record and document an uneven
en in its entirety.

The Motorized Multifocus modt nstrates im-
pressively that even the laws of phy e ov
come when necessary. It merges a ful
Z image series into a razor-sharp image of tl
specimen which would not be possible with:
help of a computer. Use Motorized Multifocus
examining deformed bullets or core pins, or to

provide greater depth of field.



Large specimens are captured bit by bit. The
iinLeica comparison microscopy individualimages are then joined with pixel precision

in conjunction with the for a high-resolution view of the entire specimen.




Ergonomics are not a luxury

An optimally-configured workstation is essential for
maximum concentration. We have therefore done
everything we can to ensure your comfort. Muscle
tension, back pain and eyestrain are a thing of the

past with a Leica forensics station — after hours of

work you will still feel as fresh as when you started!

The motorized Z column, the height-ad-
justable work table and adjustable angle
of the observation tube help ensure re-
laxed, fatigue-free work —regardless of the
physical size of the user.

The bright, crystal-clear Leica optics are
easy on the eyes, while the variable view-
ing angle of 0° to 35° lets all users assume
a relaxed posture.

The Leica DM4000, DM5000 and DM6000
microscopes feature intuitive operation
coupled with an appropriate degree of
automation and an easy-to-read status
display.



One thing is absolutely clear —

our objectives

Some prints or tool marks are so clear that a magnifying glass would suffice for a positive identification. And

then there are cases that demand the utmost from forensics experts and their comparison microscopes —

clues that are so small and complex that they approach optical limits.

Optics are a decisive factor in such situations. Their quality and resolution can deliver the decisive margin of

safety — and thus the basis for a conclusive "yes" or "no". Do not settle for compromises —trust in the legend-

ary quality of Leica objectives.

Leica APO macro objectives

With our new Leica macro objectives,
we show our unwillingness to compro-
mise. Look forward to brilliant, bright
images with extremely high resolution.
Precise optical measurements can be
performed at ten fixed levels between
1x and 120x with object field sizes rang-
ing from 1.3 to 160 mm. And thanks to
their apochromatic correction, distract-
ing color fringes have been eliminated
almost completely.

LAS Montage
LAS Montage 3D multifocus image of a
Mikrosil casting in split-image mode.

No room for error

With deviations in magnification of less
than 0.1%, the various objective pairs
give you the greatest possible flexibility
and reliability in optical comparison.

In addition, the right-hand compari-
son channel can be zoomed by +4 to
compensate for deformations or tem-
perature-related differences in magnifi-
cation.



It all fits perfectly

Cold light, soft source, optical wave-guide tran-
sition, LED spot, mini ring light or power LED: the
universal lighting mount can accommodate any
light source and allows it to be rotated around the
object by 360°. The articulated arm permits easy
adjustment to the left or right comparison beam
path.

The light cone remains positioned precisely on
the object field when moving the object. The light
source installation is optimized for use with auto-
matic multifocus, as it precisely follows the move-
ment of the Z drives.

Naturally, provision has also been made for alterna-
tive illumination mounting (e.g on the stage bracket
or above the objective turret).

As with chess, the wide range of accessory and
illumination options leads to virtually limitless
versatility. Have a word with your Leica advisor —
together you can determine the optimal configura-
tion for your needs.




On closer examination,

light is everything,.

[llumination can frequently be decisive
in the search for conclusive proof. That's
why Leica offers an extensive modular
illumination system that can be adapted
perfectly to your special requirements.

Our standard illumination methods
(angledincident and coaxial illumination)
use quality light guides and cold-light
sources with remote-control support.
Powerful LED components can be com-
bined ideally to provide optimal lighting

for any object.

Example 1: document verification

Choose between the UV ring light and
the black light to stop counterfeiters in
their tracks. The large-format stage and
magnetic clamps secure documents
easily and reliably. (shown here: 10-euro
banknote with identical image detail,
on the left in UV, on the right in coaxial
light.)

Example 2: LED ring lamp

The mini ring lamp fits perfectly to APO
macro objectives and is outstanding for
examining cartridge cases. The segmen-
tal control permits the selection of quar-
ter, half and full LED light. (shown here:
multifocus image of a firing pin impres-
sion with LED ring lamp illumination)

Example 3: reflective surfaces

Coaxial illumination is ideal for examin-
ing metallic and highly reflective surfac-
es. Highlights and distracting reflections
are suppressed to a high degree, permit-
ting details to be viewed that would oth-
erwise hardly be visible. (shown here:
key with traces of coding keys. lllumina-
tion: Angled incidentlight in combination
with coaxial illumination.)



Optimal accessories
for any case

The secure retention of an object under the microscope is
crucial to the ease and reliability with which it can be studied.
Whether you need to investigate documents, projectiles, fibers

Fiber illumination unit or tools, our wide range of object holders contains the optimal
Universal sample holder with plug receptacle for accessory for your requirements.

all common calibers and miniature articulated arm
for additional tilting. Rotatable by 360°. We can only present a small selection of our accessory range

here. For a complete overview, please request brochure
914 383 from your Leica representative.

Universal illumination holder

Rotatable by 360° with optical wave-guide transi-

tion for tool marks on casting material (Mikrosil).

Leica FS4000

Jeica
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UV ring light

Together with large-format stage and magnetic
clamps. The UV share of the black light makes wa-
termarks and other special effects on banknotes
visible.







Comparison bridge (FSC/FS4000/FSCB)

Motorized comparison bridge with integrated (tiltable) Ergotube

color-neutral image thanks to patented splitter prism

left/right magnification difference = 0.1

superimposed- or split-image comparisons with motorized variable dividing line
motorized adjustable width of dividing line

combination of split- and superimposed image supported

LED display "Calibrated (green) or Zoom (red)"

magnification adjustment (zoom) of right-hand beam path supported (+ 5%)
spacing of optical axes: 400 mm

operating panel for all motorized functions (not FSC)

Tube factor

¢ 1x, 1.5x with motorized magnification changer
e field number: 22 mm

LED ring lamp * image orientation: upright and laterally correct

with partial control of LED segments (half ring, Only for macro system (additional):

¢ clamping screw for turning the holder with angled incident light (long articulated arm)
* holder for filter slide

* color differentiation of deviations in superimposed-image observation

e operating unit integrated in FSC base

quarter ring, two quarters and full ring)

Magnifications and object fields
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Universal illuminator, rotatable by 360°, with fiber 8 =
illumination, universal holder with wire holder. ™ 0331 o 168.0 mm a0
1x 0.4x 60 mm 55.0 mm 4x
1.5x 0.4x 60 mm 36.6 mm 6x
1x 1x 60 mm 22.0 mm 10x
1.5% 1x 60 mm 14.6 mm 15x
1x 2x 60 mm 11.0 mm 20x
1.5% 2x 60 mm 7.3 mm 30x
1x 4x 60 mm 5.5 mm 40x
1.5% 4x 60 mm 3.6 mm 60x
1x 8x 45 mm 2.75 mm 80x
1.5x 8x 45 mm 1.80 mm 120x

Cylinder holder

Universal illuminator, rotatable by 360°, with fiber
illumination, universal holder with holder for lock
cylinders.




Leica FS C

Stand

¢ solid, rigid cast stand with motorized height adjustment of comparison
bridge carrier (255 mm range), motorized stages and focusing

¢ motorized and synchronized movement of stages and focusing units over
entire travel range

¢ integrated power supply for all electrical functions Focusing:
- 2 motorized focus drives
- focus speed adjusted to current magnification
- travel: 25 mm

Stages

e motorized cross-stages (220 mmx160 mm stage area), 80x80 mm opening
with removable glass inserts. The stages can be controlled via the ergonomic
operating knobs for individual or synchronized x/y movement (50x50 mm) or
the optional remote control modules.

* cross-stages have holes to accommodate various special holders

Separate rotating stages

¢ (118 mm dia.) with openings (50 mm dia.), removable glass inserts, stage
rotation clamp

* stage carrier with receptacle for revolving polarizers

Tiltable rotating stages

e (75 mm dia.) with clamp

o tilts up to 45° in all directions

¢ concentric grooves on surface for improved grip when using adhesives

Stages for large objects
(210x300 mm) with metal plates and glass inserts for thin objects
(i.e. documents); sufficient for A4 pages.

Objectives

Macro objectives 0.4x, 1x, 2%, 4x, 8x and auxiliary lens 0.3:1 for 1:1 imaging
(with iris diaphragms) and micro objectives (10x, 20x)

Eyepieces: HC PLAN S 10x/22

Leica FS4000

Stand

* power supply: stabilized, 90 — 250 V, integrated in stand

¢ display: information display (LCD, LAS-compliant)

e illumination of transmitted-light axis: 12 V/100 W halogen lamp or cold-light
illumination

Automation

e contrastand light manager (intensity, field and aperture diaphragm settings),
contrast method selection

* constant color intensity control by CCIC condensers

¢ motorized condenser head

¢ motorized condenser turret (7-position), optional

Contrast methods

e BF (brightfield)

¢ PH (phase contrast)
¢ DF (darkfield)

e POL (polarization)
e FL (fluorescence)

Standard illumination

¢ 100 W halogen lamp integrated in lamp housing

¢ cold-light source with twin light guide and link for adjustment-free standard
illumination

Illumination of fluorescence axis

e HG50/HG100 integrated in lamp housing

e EL 6000 light source with twin light guide and link for adjustment-free
standard illumination

Automation

e FIM (Fluorescence Intensity Management) method to reduce intensity by
five levels

* round and rectangular field diaphragms for optimal adaptation to eyepiece
observation or camera imaging

Motorized filter turret
¢ 5-position

Objective turret
e M25, 6-position, encoded

Stages

left- and right-handed operation
ceramic-coated

without rack on Y drive
adjustable torque

with and without stage rotation
rotatable polarization stages

Optional motorized work table

height: 619 mm plus 300 mm adjustment range

power: 2000 N

travel speed: approx. 12 mm/s.

max. load: 200 kg

control: integrated rocker switch and footswitch

tabletop: 1200 mmx560 mm (alternatives available on request)
universal power supply
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“With the user, for the user”

Leica Microsystems

Leica Microsystems operates globally in four divisions,
where we rank with the market leaders.

e Life Science Division

The Leica Microsystems Life Science Division supports the
imaging needs of the scientific community with advanced
innovation and technical expertise for the visualization,
measurement, and analysis of microstructures. Our strong
focus on understanding scientific applications puts Leica
Microsystems’ customers at the leading edge of science.

® Industry Division

The Leica Microsystems Industry Division's focus is to
support customers’ pursuit of the highest quality end result.
Leica Microsystems provide the best and most innovative
imaging systems to see, measure, and analyze the micro-
structures in routine and research industrial applications,
materials science, quality control, forensic science inves-
tigation, and educational applications.

® Biosystems Division

The Leica Microsystems Biosystems Division brings his-
topathology labs and researchers the highest-quality,
most comprehensive product range. From patient to pa-
thologist, the range includes the ideal product for each
histology step and high-productivity workflow solutions
for the entire lab. With complete histology systems fea-
turing innovative automation and Novocastra™ reagents,
Leica Microsystems creates better patient care through
rapid turnaround, diagnostic confidence, and close cus-
tomer collaboration.

® Medical Division

The Leica Microsystems Medical Division’s focus is to
partner with and support surgeons and their care of pa-
tients with the highest-quality, most innovative surgical
microscope technology today and into the future.

www.leica-microsystems.com

The statement by Ernst Leitz in 1907, “with the user, for the user,” describes the fruitful collaboration
with end users and driving force of innovation at Leica Microsystems. We have developed five
brand values to live up to this tradition: Pioneering, High-end Quality, Team Spirit, Dedication to
Science, and Continuous Improvement. For us, living up to these values means: Living up to Life.

Active worldwide

Australia:
Austria:
Belgium:
Canada:
Denmark:
France:
Germany:
Italy:
Japan:
Korea:

Netherlands:

People’s Rep. of China:

Portugal:
Singapore
Spain:

Sweden:
Switzerland:
United Kingdom:
USA:

North Ryde
Vienna

Groot Bijgaarden
Richmond Hill/Ontario
Ballerup
Nanterre Cedex
Wetzlar

Milan

Tokyo

Seoul

Rijswijk

Hong Kong

Lishon

Barcelona
Kista
Heerbrugg
Milton Keynes

Bannockburn/lllinois

Tel. +61 2 8870 3500
Tel. +43 1486 80500
Tel. +322790 98 50
Tel. +1 905 762 2000
Tel. +45 4454 0101
Tel. +33 811 000 664
Tel. +49 64 41 29 40 00
Tel. +39 02 574 861
Tel. +81 3 5421 2800
Tel. +82 2 514 65 43
Tel. +31 70 4132 100
Tel. +852 2564 6699
Tel. +351 21 388 9112
Tel. +65 6779 7823
Tel. +34 93 494 95 30
Tel. +46 8 625 45 45
Tel. +41 71726 34 34
Tel. +44 1908 246 246
Tel. +1 847 405 0123

Fax +61 2 9878 1055
Fax +43 1 486 80 50 30
Fax +32 2790 98 68
Fax +1 905 762 8937
Fax +45 4454 0111

Fax +33 1 56 05 23 23
Fax +49 64 41 29 41 55
Fax +39 02 574 03392
Fax +81 3 5421 2896
Fax +82 2 514 65 48
Fax +31 70 4132 109
Fax +852 2564 4163
Fax +351 21 385 4668
Fax +65 6773 0628
Fax +34 93 494 95 32
Fax +46 8 625 45 10
Fax +41 71726 34 44
Fax +44 1908 609 992
Fax +1 847 405 0164

and representatives in more than 100 countries

In accordance with the ISO 9001 certificate, Leica Microsystems (Switzerland) Ltd, Industry
Division, has at its disposal a management system that meets the requirements of the inter-
national standard for quality management. In addition, production meets the requirements of the
international standard IS0 14001 for environmental management.
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