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For optimum viewing satisfaction, follow these simple procedures. Nomenclature used to describe components and
controls can be identified by referring to the diagram at left.
UNPACKING
The microscope and accessories have been carefully packed to assure they reach you in the best possible condition.
Examine packing material before you discard it. Retain the styrofoam container in case you need to transport,
store or return the microscope for repairs. Always handle and move microscope by securely holding the arm of
microscope. Avoid touching any of the lens surfaces while handling the microscope. Dust, dirt, or fingerprints can
damage the delicate lens surfaces or adversely affect image quality.
Model DCS-205-RLED: Stand with head, one WF10x eyepiece, 4x, 10x and 40x objectives, disk diaphragm, floating
stage, c-mount, stage clips, dustcover, 2mm “L” hex wrench (for rack stop adjustment). 1.5mm “L” wrench (for installing
C-Mount), 0.90mm “L” hex key wrench (for eyepiece socket set screw and for lamp replacement), auto cut-off (4.5v)
recharger, tablet (5V) recharger, 2.1mm to 1.7mm DC Power adapter (Tablet Recharger).
Model DCS-213-RLED & DCS-214-RLED: Stand with head, one WF10x eyepiece, 4x, 10x, 40x and 100x (DCS-214RLED) objectives, condenser, specimen holder, c-mount, dustcover, 2mm “L” hex wrench (for rack stop adjustment).
1.5mm “L” wrench (for installing C-Mount), 0.90mm “L” hex key wrench (for eyepiece socket set screw, tension
adjustment collar and lamp replacement), auto cut-off (4.5v) recharger, tablet (5V) recharger, 2.1mm to 1.7mm DC Power
adapter (Tablet Recharger).
DESCRIPTION OF COMPONENTS
1. EYEPIECE (ocular lens) Lens closest to the eye, magnifies the primary image formed by the objective lens. The
eyepiece is equipped with a “pointer” that rotates as the eyepiece is turned.
2. OBJECTIVE TURRET (nosepiece) Revolving turret which holds objective lenses, permits changes of magnification by
rotating different powered objective lenses into optical path.
3. OBJECTIVE LENS

Lens closest to the object being viewed, forms first magnified image of the specimen.

4. MECHANICAL STAGE
5. STAGE

Permits precise, mechanical manipulation of the specimen slide.

Platform of the microscope where the specimen slide is placed.

6. CONDENSER LENS 1.25 N.A. Abbe condenser lens positioned under center of stage, condenses light rays from
substage illumination and fills the back lens element of objective lens to improve image resolution.
7. IRIS DIAPHRAGM Iris opening is controlled by lever, designed to help achieve optimum resolution of the objective
lens. Larger apertures used for higher magnifications, and smaller apertures used for lower magnifications. Iris is
protected by a frosted glass covering.
8. FILTER HOLDER Attached to bottom of iris diaphragm with swing out built in neutral filter. Swing out filter should
be removed from optical path when using 40x and 100x objective lens.
9. SAFETY RACK STOP When properly adjusted, controls maximum upward travel of stage. Prevents higher power
objectives from breaking specimen slides, prevents damage to objective lenses. This stop has been pre-adjusted at
the factory.
10. FOCUSING KNOBS Coarse focusing knobs (larger knobs) located on each side of arm, raise or lower stage to
bring specimen image into focus. Fine focus knobs (smaller knobs) located on each side of arm permit more precise
image adjustment.
11. ILLUMINATION: Built-in sub stage electric LED illuminator provides constant, reliable, pre-focusing illumination
equal to a 20 watt tungsten bulb. Powered by 3 rechargeable AA nickel metal hydride batteries, no power outlet or
electrical cord are needed.
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MICROSCOPE OPERATION
1. Place microscope directly in front of you in a manner which permits you to comfortably look into the eyepiece.
Note that the head of microscope is locked in forward position.
2. Assure that light is available for illuminating the specimen.
a. Your microscope has special LED illumination that is powered by 3 rechargeable AA nickel metal hydride
batteries (supplied). These batteries may be recharged, as required, using the recharger (supplied).
Each set of batteries may be recharged approximately 500 times before replacing, and each charge will
provide up to 50 hours of microscope operation. The LED component (bulb) will last for up to 50,000
hours before replacement is required.

WARNING
DO NOT USE regular AA alkaline batteries. Using other than rechargeable AA nickel metal hydride
batteries could result in batteries exploding during recharge. ONLY USE THE SUPPLIED SWITCHING
BATTERY RECHARGER WITH AUTOMATIC “TRICKLE CHARGE”.
b. It is recommended that you charge the batteries before initial use and after prolonged storage as the
batteries may have discharged. Plug output cord from battery charger into DC recharging socket located
on back of microscope base. Your automatic switching recharger operates on 100 to 240 volts AC 50/60
Hz. Plug recharger into your AC wall outlet. Battery recharger is also equipped with an automatic “trickle
charge” feature, the red LED indicator lamp located on recharger will be illuminated when batteries are
receiving maximum charge. After batteries are charged, the red LED indicator lamp will turn to green
and charger automatically switches to “trickle charge”. The charger can be left plugged in, but for safety
reasons it is a good idea to disconnect the charger from the AC wall outlet and the output cord from
recharging socket after 12 hours. Batteries and charger may feel warm when charging, and unplugging
the recharger is a safety precaution.
Note that your microscope can be used during recharging. Simply turn “on/off” switch on back of
microscope base to “on” position and proceed as follows.
3. Rotate coarse focus knobs to move stage down (away) from objective lens as far as possible.
4. Position the objective turret until the 4x (smallest) objective lens “clicks” into position in the optical path. Note that
each time you change from one objective lens to another you should turn the turret until you hear the “click”,
which indicates that the lens is properly indexed in the optical path.
5. Swing moveable finger on slide holder outward. Place specimen slide (cover slip up) on top of stage surface
against fixed side of slide holder. Slowly release moveable finger until it makes contact with specimen slide.
6. Turn rheostat (dimmer) control in direction to reduce illumination brightness to about mid-point. Normally,
brightness will need to be reduced as magnification is reduced, and increased as magnification is increased.
Experiment with this adjustment until optimum resolution and contrast of specimen is obtained.
7. Locate lever beneath stage that controls the iris diaphragm. Move lever until iris diaphragm is about half open.
Normally, aperture of iris should become smaller for lower magnifications and larger for higher magnifications.
Experiment with this setting until optimum resolution and contrast of specimen is obtained.
8. While looking through the eyepiece, rotate coarse focusing knobs until specimen comes into focus. If image does
not appear in field of view, move specimen slide slightly until image appears in field of view.
9. Adjust fine focus controls until specimen is in sharp focus.
10. Changing magnification.
a. Magnification is changed by rotating objective turret until a different objective lens is moved into optical
path. Always turn turret until you hear the “click”, indicating that lens is properly indexed. Otherwise, you
will not be able to see anything when looking through the microscope.
b. Also note that each objective has a color ring, which permits you to instruct changes in magnification by
referring to an easily observed color rather than to a number.
c.

The microscope has been parfocalled at the factory, which allows easy change from one magnification to
another, requiring little or no adjustment of the fine focus knobs.

d. As magnification is increased, the field of view (area of specimen seen through the microscope) will
decrease. That is why it is easier to find the specific area of interest on the specimen by starting with the
lowest 4x objective lens, before increasing magnification with the higher power objective lens.
e. NOTE: Care must be taken when rotating the 40x and 100x objective lenses into place. These lenses
have a spring retractable mechanism, which retracts slightly into its housing if the front of the lens, strikes
the specimen slide. With fine focus adjustment at mid-range, the rack stop has been adjusted at the
factory to assure the 40x and 100x lens will clear the thickness of a normal specimen slide and cover slip.
However, if the rack stop has been improperly adjusted, or if using a thicker than normal slide or cover
slip, moving the 40x and 100x lenses too quickly or carelessly could cause damage to the front lens
element or to the slide. Remove swing out filter from optical path when using the 40x and 100x objective
lens.
f.

In order to obtain maximum resolution of the 100x oil immersion lens, it is necessary to apply immersion
oil between the cover glass of slide and front lens of the objective. Use a very small amount of immersion
oil. All air bubbles must be removed from between lens and slide by gently rotating nosepiece back and
forth.

g. When finished viewing, all parts that come in contact with oil must be cleaned. Failure to do so could
permanently damage the 100x immersion objective lens.
h. Do not let the front lens element of the 40x objective lens come into contact with a wet slide surface, as
prolonged contact with any moisture could damage the lens. If lens is exposed to moisture, promptly
wipe with soft tissue to remove moisture.
TABLET OPERATION

1. Power – Hold for a few seconds to turn unit on
2. Volume – Adjusts all sound volumes
3. Ear Jack – Provides sound via earphone/speaker
4. Mini HDMI – Connects to HD ready device via HDMI cable
5. DC Power Jack – Connects to 5V re-charger via min DIN cable.
6. Reset – Hold for a few seconds to turn off unit (Hard Reset)
7. TF Card – Micro SD Card Slot for storing images on Micro SD Card (not included)

MotiConnect T Quick Setup
Overview:
MotiConnect T is a dedicated image processing Android app for Motic cameras. Software includes image preview,
capture, recording, editing and measuring functions.

Home Screen Button Description
Image Quality Settings: Change preview image aspect ratio, picture resolution and picture quality
White Balance Settings: Change the white balance scenario to fit the light conditions of the image. There are 5
preset white balance scenarios.
MotiHub Settings: Turn on and off MoticHub.
Calibration Options: Calibrate the tablet to make accurate measurements.
Network Settings: Tapping “IP Address” shows the IP address used for MoticHub. Wi-Fi settings is a shortcut to
the settings on the android tablet.
Image Capture Button: Capture and save the image.
Image Album: View and edit the captured images in the album.

Image / Video Toggle Switch: Toggle between camera and video modes.

Image Album

The Image Album is used for managing the still images and videos captured by Moticonnect T. Users can edit, measure,
view, share and export images.
Detail: Providing detail image file information。
Delete: Removing the image file from the system
Measurement: Entering image measurement mode
Sharing: Sharing images with the other devices via Bluetooth
Edit: Allows user to edit the color scheme, polish edges, crop/rotate/mirror, and change image settings such as
contrast/sharpness/etc.

Measurement

Software is able to measure after being calibrated. After calibration, measurements are accurate to the nearest pixel.
Zoom in
While this button selected, it will provide the general description from the button which user selected
Settings: Change the line width/ colors, font sizes and colors, and scientific unit.
Delete: Delete the measurement data on the image.
Cancel: Exit measurement interface without saving the changes.
Save: Save the measurement data on the image and exit measurement interface.
Undo previous editing job done on the image.
Redo previous editing job done on the image.
Free Hand: Allows for free handed drawing
Line: Measures a straight line.
Circle: Measures a circle (Height, Width, Area, and Perimeter).
Box: Measures a rectangle (Height, Width, Area, Perimeter).
Arrow: Draws an arrow for labeling purposes (no measurement).
Angle: Measures the size of an angle in degrees.
Text: Adds text to the image.

MAINTENANCE

WARNING
For your own safety, make certain that battery recharger is unplugged and removed from microscope
jack before maintenancing your microscope.
1. OPTICAL MAINTENANCE
Do not attempt to disassemble any lens components. Consult a microscope service technician when any repairs not
covered by instructions are needed.
Prior to cleaning any lens surface, brush dust or dirt off lens surfaces using a camel hair brush. Or use air to blow
dust and lint off surfaces. Use of compressed air in a can, available at any computer supply store, is a good source of
clean air.
Do not remove eyepieces or objective lenses to clean. Clean only the outer lens surface. Breath on lens to dampen
surface, then wipe with lens paper or tissue or use a cotton swab moistened with distilled water. Wipe lenses with a
circular motion, applying as little pressure as possible. Avoid wiping dry lens surface as lenses are scratched easily.
If excessive dirt or grease gets on lens surfaces, a small amount of Windex can be used on a cotton swab or lens
tissue. To clean objective lenses, do not remove objectives from microscope. Clean front lens element only,
following same procedure.
NOTE: Fingerprints or other matter on the front lens element of the objective lens is the single most common reason
that you will have difficulty in focusing the microscope. Before having costly servicing done, or before returning to
National for “warranty repair”, make certain to examine the front lens element with a magnifying glass or eye loupe for
the presence of such contaminants. If a microscope is returned to National for warranty repair, and it is determined
that such contaminants are the problem, this is not covered under warranty and National will submit a cost estimate
for cleaning.
2. MECHANICAL MAINTENANCE
a. The rack stop screw has been pre-adjusted at the factory and should not require re-adjustment. However, if you
do attempt re-adjustment, note the following procedure.
Using a 2mm “L” type hex key wrench, loosen rack stop hex socket set screw by rotating in a counterclockwise
direction. With fine focus adjustment at mid-range, focus on a standard slide until sharp image is obtained.
Rotate rack stop screw in clockwise direction until tight
b. Coarse focus tension adjustment prevents the stage from drifting down from its own weight and causing the
image to move out of focus. This has been adjusted at the factory, but over the course of time it may loosen and
cause the stage of the microscope to slip downward on the focusing block.
The tension adjustment collar is located between the arm and coarse focus knob on left side of microscope. With
0.90mm “L” type key wrench, loosen the set screw located in the hole on tension adjustment collar. Turn collar
clockwise to tighten tension, counter-clockwise to loosen tension. Use of a wide rubber band will provide a better
grip on the tension adjustment collar. After adjusting, tighten the set screw to lock collar in place.
NOTE: It is recommended that you leave the tension as loose as possible for ease of focusing, yet not so loose
that it permits the microscope stage to drift downward from its own weight and cause the microscope to “drift” out
of focus.
c.

Metal parts: Use a clean, damp cloth to remove dust or dirt from metal parts, followed by a dry cloth.

3. ELECTRICAL MAINTENANCE
The extent of electrical maintenance, by other than a qualified technician, should be LED replacement, battery
recharging and battery replacement. Before maintenance, be sure that recharger is not connected to microscope.
a. Recharging batteries:
Plug output cord from battery charger into DC recharging socket located on back of microscope base. Your
automatic switching recharger operates on 100 to 240 volts AC 50/60 Hz, plug recharger into your AC wall outlet.
The red LED indicator lamp located on recharger will be illuminated when batteries are receiving maximum
charge. After batteries are charged, the red LED indicator lamp will turn to green and charger automatically
switches to “trickle charge”. The charger can be left plugged in, but for safety reasons it is a good idea to
disconnect the charger from the AC wall outlet and the output cord from recharging socket after 12 hours.
Batteries and charger may feel warm when charging, and unplugging the recharger is a safety precaution.

You may operate the microscope light even while it is being recharged. Simply flip light switch to “on” position
and continue using microscope while the recharger is fully engaged.
b. Replacing batteries:
Your microscope includes 3 rechargeable AA nickel metal hydride batteries. These may be recharged up to 500
times, but if you observe that a recharge is providing significantly less than 40 hours of operation. It is probably
time to replace to batteries.
IMPORTANT WARNING: DO NOT USE REGULAR ALKALINE BATTERIES IN THIS MICROSCOPE. ANY
ATTEMPT TO RECHARGE ALKALINE TYPE BATTERIES COULD RESULT IN BATTERIES EXPLODING.
Gently lay microscope on its side or back. Observe small door in center of microscope bottom base. Loosen
slotted screw on door and open. Battery case is mounted on inside of door. Using small Phillips screwdriver,
carefully remove Phillips screw that holds battery case together. Slide lid of case straight out to remove and
expose batteries. Remove all 3 batteries and replace with new rechargeable AA nickel metal hydride batteries,
making certain to insert with correct polarity according to markings on battery holder. Replace lid, close and
secure door.
Follow instructions on new battery packaging to determine if they are already charged, or if they should be
charged before initial use. If recharging is required, following directions in “3.a” above.
c.

Replacing LED element:
An LED “bulb” will last up to 50,000 hours, so you don’t have to do this exercise very often.
To open the illuminators field lens housing, use 0.9mm “L” type hex key wrench supplied with your microscope.
Loosen hex screws on lens housing. Remove lens housing to expose LED “bulb”. Remove bulb by grasping the
plastic base of bulb and gently pulling straight up. Insert new LED “bulb”, replace lens housing and tighten hex
screw to secure lens housing in place.

TROUBLESHOOTING
PROBLEM
Light fails to operate.

Image does not remain in focus
Image will not focus

Poor resolution
(image not sharp)

Spots in field of view.

REASON FOR PROBLEM
Batteries fully discharged.

SOLUTION
Recharge batteries.

Rheostat control not turned far
enough.

Turn
rheostat
lightintensity.

Light switch in ‘off’ position.

Turn light switch on.

LED “bulb” burned out.

Replace LED “bulb”.

Fuse Blown
Stage of microscope drops from
its own weight.
Rack stop not set at proper
position.

Replace Fuse
Adjust tension control.

Slide upside down.

Place slide on stage with cover
slip up.

Slide cover slip too thick.
Objective lenses dirty.

Use 0.17mm thick cover slip
(No.1 cover slip)
Clean objective lenses.

Eyepiece lens dirty.

Clean eyepiece lenses.

Too much light.
Eyepiece or condenser lens dirty.

Adjust diaphragm.
Clean lens. ***

to

increase

Adjust rack stop.

Specimen slide dirty.
Clean slide.
***Spots in field of view can also result from dirt on inside of eyepiece. It is recommended that you have
service technician clean inside of lens.

OPTIONAL ACCESSORIES AND PARTS:
#800-001
#802-003

Replacement LED light
Auto cut-off recharger for rechargeable LED microscopes

Please see our website, www.nationaloptical.com, for complete warranty details and exclusions.
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