SHIMPO I Measuring Quality

INSTRUMENTS ~ DT-311A Heavy Duty, AC

‘Powered Stroboscope |

scope provides the illusion of “stopped mo-
tion”: by adjusting the strobe’s flash rate, equipment appear to
be standing still or in slow motion. The DT-311A also measure ro-
tational (RPM) or reciprocating (strokes per minute) speeds with
the same precision as an electronic digital tachometer. Ideally
suited for printing inspection, motion analysis, preventive main-
tenance and speed measurement of repetitive motion, DT-311A
strobes provide timely data on vibrating parts, leaks, spray pat-
terns and a variety of industrial and scientific operations the DT-
311A stroboscope is extremely easy to maneuver and operate via
its lightweight and compact design and simplified user interface.
Its rugged metal construction provides unequaled reliability in the
harshest environments.

Features

* Aluminum construction provides exceptional durability

* High polish and focused reflector eliminates “blind” viewing areas

* External trigger allows unit to be automatically synchronized with equipment

» Continuous duty cycle eliminates need to shut down for cooling

* Phase shift allows visual analysis of rotating/reciprocating objects

* High accuracy ( =0.01% of reading ) is ideal for QC inspection and process control
» Synchronous output enables strobe to drive other strobes

* Flash timer control conserves flash tube life

* Easy tri-pod or permanent mounting with integral mounting thread

Easy Operation Control

LED SOl Change Operation from INTERNAL to EXTERNAL
Display flash control
Internal Signal “MODE” (Flash) or External Trigger
Control LED Changes to Indicate FPM (flash/min.),
------------ Dial flash delay in degrees and flash delay in milliseconds

Adjust Flash Rate Settings Increase 2 times or
decrease by 2 the flash rate setting when in
“Internal” mode

Phase “SHIFT” Advance or Retard viewed motion in
degrees or milliseconds

+/-
Input Signal
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DT-311A Specifications

Flashing Range 40.0 - 35,000 fpm (flashes per minute)

Accuracy +0.01 % of reading

Resolution 0'5 o 8,001 - 10000 fprn ) 1 s 100 - 35,000 fom

Phase Shift Use +/- push buttons (360° in 6 seconds)

Display Update Time 0.2 sec approx

Output Signal Synchronous, 400 usec. Pulse output, 0 to +12 VDC amplitude(approx.), 4.7 KQ impedance

Rate Multiplier/Divider Multiply by 2, divide by 2

Flashing Range 0.0 to 35,000 fpm

External Mode Accuracy +0.01 % =1 digit

Phase Shift 0 to 359° with 1° resolution

Delay Time 0 to 2,000 mSec from 40 - 10,000 fom

External Trigger Input Signal | LO level: 0-0.8 VDC, Hl level: 2.5 - 12 VDC or open collector (NPN),pulse width 50 usec min.

Input Impedance 47KQt012V/6.8KQto0V

Display 5 digits, 0.4” (10 mm) high, LED

Flashtube Power/Life Xenon, 10 W max. (100 million flashes)

Flash Duration 10 to 40 us automatically adjusts with flash rate
8 (20 cm) Distance = 4500 Ix @ 1500 fpm, 3375 Ix @ 6000 fpm with 4.5” (110 mm) irradiation

Euxifating Sg'nzgéegm) Distance = 1300 Ix @ 1500 fpm, 930 Ix @ 6000 fom with 10" (250 mm) irradiation
diameter.

Sensor Power Supply 12 VDC (40 mA)

Power Requirement 115 VAC or 220 VAC =10 % 60/50 Hz, 30 VA (specify voltage)

Operating Temperature 32-104°F (0-40°C)

Product Weight 2.6 Ibs (1.2 kg)

Package Weight 3.35 Ibs (1.5 kg)

Dimensions 7.28" Lx4.72" W x 4.72" H (185 mm x 120 mm x 120 mm)

Warranty 2-Year

Included Accessories Handle, flash tube removal tool

Ordering Details

DT-311A Heavy duty, AC powered stroboscope
DT-311A-230V | Same as 311A but 230 VAC power

Printing NIST traceable certificate for digital
Inspection: bRl s stroboscopes, includes data
Color

Accessories

CARRYING-CASE | Carrying Case for DT-311A
FLASHTUBE-311-2 | Replacement flash tube for DT-311A
CABLE-311-10FT Input/output cable for DT-311A
SAS-DT300 Permanent mount swing arm
SG-300 Rubber strobe guard for DT-311A

Laser sensor with NPN/PNP (NO,NC)
outputs, 1.5 kHz frequency, LED
indication, DT-311A Connector Cable,
NEMA 6 (IP67) rating

Registration

................................................................................................................................... LS-S50MLR-DT311
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DT-315A Portable Stroboscope with
Rechargeable Battery

'~ Rechargeable Battery. The DT-315A heavy du ery
powered stroboscope possesses the same great features of the
DT-311A with the added convenience of total portability via its own
internal power supply. The quick recharge battery lasts up to two
hours of full continuous usage with its high intensity flash rate.
The DT-315A provides power flexibility by utilizing either its re-
chargeable internal, batteries or AC line-power when plugged into
the included AC adapter/charger unit. These features make the
DT-315A ideal for quality inspection and preventive maintenance
of automated motion equipment.

Features

* Internal, fast-charge rechargeable battery supply

* Aluminum construction provides exceptional durability

* High polish and focused reflector eliminates “blind” viewing areas

* External trigger allows unit to be automatically synchronized with equipment
 Continuous duty cycle eliminates need to shut down for cooling

* Phase shift allows visual analysis of rotating/reciprocating objects

* High accuracy ( =0.01% of reading ) is ideal for QC inspection and process control
* Synchronous output enables strobe to drive other strobes

* Flash timer control conserves flash tube life

* Easy tri-pod or permanent mounting with integral mounting thread

Easy Operation Control

SIG Change Operation from INTERNAL to EXTERNAL
ceerereeeacess. LED flash control

Display
Internal Signal “MODE” (Flash) or External Trigger
Control LED Changes to Indicate FPM (flash/min.),
Dial flash delay in degrees and flash delay in milliseconds
ooooooooooooo Ia

Adjust Flash Rate Settings Increase 2 times or
decrease by 2 the flash rate setting when in
“Internal” mode

«.... Input Signal
Phase “SHIFT” Advance or Retard viewed motion in
degrees or milliseconds

NIDEC-SHIMPO CORPORATION
INSTRUMENTS DIVISION . Phone: (800) 237-7079 . Fax: (630) 924-0342 . www.shimboinst.com




DT-315A Specifications

Flashing Range

40.0 - 35,000 fpm (flashes per minute)

Accuracy +0.01 % of reading

. 0.1 fpm: 40.0 - 5,000 fpom / 0.2 fpm: 5,001 - 8,000 fpm /
e 0.5 fom: 8,001 - 10,000 fom / 1 fprn: 10,001 - 35,000 fom
Phase Shift Use +/- push buttons (360° in 6 seconds)

Display Update Time

0.2 sec approx

Output Signal

Synchronous, 400 usec. Pulse output, 0 to +12 VDC amplitude(approx.), 4.7 KQ impedance

Rate Multiplier/Divide

0.0 to 35,000 fpm

Flashing Range

Synchronous Mode: 60.0 ~ 3,000FPM / Delay mode:200 ~ 3,000 FPM

External Mode Accuracy +0.01 % =1 digit

Phase Shift

0 to 359° with 1° resolution

Delay Time

0 to 2,000 mSec from 40 - 10,000 fpm

External Trigger Input Signal | LO level: 0-0.8 VDC, HI level: 2.5 - 12 VDC or open collector (NPN),pulse width 50 usec min.

Input Impedance

47KQt012V/6.8KQto 0V

Display

5 digits, 0.4” (10 mm) high, LED

Flashtube Power/Life

Xenon, 10 W max. (100 million flashes)

Flash Duration

10 to 40 us automatically adjusts with flash rate

Lux Rating

8" (20 cm) Distance = 4500 Ix @ 1500 fpm, 3375 Ix @ 6000 fom with 4.5” (110 mm) irradiation
diameter.

20" (50 cm) Distance = 1300 Ix @ 1500 fpm, 930 Ix @ 6000 fpm with 10” (250 mm) irradiation
diameter.

Sensor Power Supply

12 VDC (40 mA)

Low Battery Indicator

Display shows all L's

Battery Life

1 - 2 hours depending on flash rate

Power Requirement

Rechargeable Battery or AC Line Power with included AC adapter

Operating Temperature 32-104°F (0-40°C)

Product Weight 4.4 1bs (2 kg)

Package Weight 5.5 Ibs (2.49 kg)

Dimensions 9.84" Lx4.72" W x 4.72" H (250 mm x 120 mm x 120 mm)
Warranty 2-Year

Certification CE

Included Accessories

AC charger/adapter, flash tube removal tool, handle

Ordering Details

DT-315A Heavy duty, rechargeable battery powered stroboscope

DT-315A-230V | Same as DT-315A except with 230V power

NIST-STROBE | NIST traceable certificate for digital stroboscopes, includes data

Accessories
BAT-DT315A/P-ASSY | Internal, rechargeable battery assembly for DT-315A
DT-315CHARGER AC adapter/charger for DT-315A

CARRYING-CASE

Carrying Case for DT-315A

FLASHTUBE-311-2

Replacement flash tube for DT-315A

CABLE-311-10FT

Input/output cable for DT-315A

SAS-DT300

DT-315A Viewing
Labeling Machine

Permanent mount swing arm

SG-300

Rubber strobe guard for DT-315A

LS-S50MLR-DT311

Laser sensor with NPN/PNP (NO,NC) outputs, 1.5 kHz
frequency, LED indication, DT-315A Connector Cable,
NEMA 6 (IP67) rating

NIDEC-SHIMPO CORPORATION

INSTRUMENTS DIVISION . Phone: (800) 237-7079 « Fax: (630) 924-0342 . www.shimpoinst.com
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stroboscope utilizing super bright high pow- G
ered LED lamps. The DT-326B’s LED array provides a bright,
stable strobe light over a wide measurement range with a lifetime
far exceeding xenon lit stroboscopes. Containing a rechargeable
lithium battery, a single charge can last up to a full 12 hours of

operation. The DT-326B is designed for speed and frequency

measurements in motion and vibration analysis applications. It is

ideal for predictive and preventive maintenance applications such

as: motors, shafts, roto-gravure printing, extruders, blow molding,

wire lettering and striping, engraving, pulse jets, water jets, fans,

cams, gear teeth, belt inspections, fuel injectors, vibration analy- |
sis, audio speaker analysis, spindle spinning, cutting blade timing

and sharpness, plus many more in the printing, packaging, textile,
automotive, cable, mining, steel, chemical, optical, medical and
shipbuilding industries.

Nideer - SHIMPO

LED Panel Display
Close-up

Features

* Wide Flash Range 60 - 120,000 Flashes/min. (1-2000 Hz) can be adjusted to meet almost any high-speed application

* Adjustable Flash Pulse duration achieves sharper images for detailed inspection

* 100 - 240 VAC Line Power Operation with AC adapter for continuous use or rechargeable battery for maximum portability

* Phase Shift Advances or retards flash timing for viewing gear teeth, cutting surfaces, repeats or “drifting” images

* Input sensor trigger function allows process machinery to control flash rate

* Delay time adjustment combined with leading or trailing edge activation simplifies process set-up when using external
signal input

* x2 and 1/2 keys for large adjustment rate change or +/- for fine tuning

* Long-life LED operation

DT-326B Easy Operation Panel

Select Internal, External or parameter setting modes

Power Key
Phase shift from home screen
Make selections in

parameter setting mode

Fine tune increase
Adjustment dial for quick rate setting

Double or half the flash rate
Fine tune decrease

Flash Duration Adjustment Units key




DT-326B Specifications

Flash Rate Range 60 to 120,000 FPM ; 1-2000 Hz

Accuracy 0.01%=1 digit of ES. @ 77° F (25°C)

6000 FPM & 2.5°: Distance 8" (20 cm) 5800 Ix with 4” (100 mm) irradiation dia., Distance 20" (50 cm) 1050
Lux Rating (Approx.) | Ix with 6” (152 mm) irradiation dia. 1500 FPM & 2.5°: Distance 8” (20 cm) 6400 Ix with 4” (100 mm) irradia-
tion dia., Distance 20" (50 cm) 1125 Ix with 6” (152 mm) irradiation dia.

Lamp Lifetime Approximately 3~5 years depending on usage.

Display Backlit LCD

60 ~12,000 FPM = 0.1 FPM
12,001~120,000 FPM = 1 FPM

il 1-200 HZ = 0.01 Hz
201~2000 = 0.1 Hz

Flash Duration 0.1°-2.5°

Phase Shift 0-359°

Power Requirement 100-240 VAC 50/60Hz

Battery Lithium DC 10.8V 2000mA
Battery Life Approx. 12 hours depending on settings
Input Signal 12 V Pulse Input

Input Signal Range 60-12,000 FPM (1-2000Hz)

Input pulse width over 50 us

g‘g:;sm"a' Flash 1 5,999 ms; 0-359°

Temperature Limits 32-95°F (0-35°C)

Humidity Limits 35 to 85% RH

Enclosure ABS

Product Weight 0.84 Ib (380 g)

Package Weight 3.50 Ib (1.6 k)

Dimensions 8.2x2.8x2.4” (208 x 70 x 60mm)
Approvals CE

Warranty 1 year

Included Accessories | AC power adapter, Carrying Case

Ordering Details

Portable LED Stroboscope with AC or Battery
RESSEE Power, Included Protective Carrying Case
NIST-LEDSTROBE NIST traceablelcertmcate for digital
stroboscopes, includes data

DT-326B in Included
Protective Carry Case.
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ideal for machinery process inspection. The DT-
361 Stroboscope is capable of flashing its LED lights in a synchro-
nous frequency to the operating machinery, creating the illusion
of viewing slowed or frozen images. Utilizing this phenomenon
of slowing or stopping the motion with the adjusted flash rate of
its LED lights, machine parts and processes may be inspected
for defects, aiding in preventative maintenance programs. The
DT-361’s LED technology extends operation due to the low en-
ergy requirement of the light diodes compared with xenon strobo-
scopes. Maintenance time and down time is reduced since there
is no need to replace the bulb typical of xenon lit stroboscopes.
The light output (Lux) of the LED array is far brighter than not
only xenon powered stroboscopes, but all comparable LED stro-
boscopes on the market.

The DT-361 has a vibrant red LED display that is ideal for viewing
in dark locations. The simple to use keypad plus rate adjustment
dial aids in making quick changes of the flash rate to coincide with
changes in the speed of your process. The dial allows fine-tune
altering of the flash rate while the x2/+2 keys enable large span-
ning over the entire flash range.

The DT-361 has the added feature of modifying the flash duration
or on time which aids in picture clarity often necessary in printing
processes. The phase shift function is ideal for rotating equipment
where the user needs to change the focus on different blades,
gears, or section of the machinery. The DT-361 is also capable of
being synchronized with an input signal. To complete the system,
the DT-361 has a power output to supply an input sensor if de-
sired. The robust aluminum housing is NEMA4X (IP65) protected
allowing usage in many harsh plant environments.

Typical applications for using the DT-361 is to determine speeds,
inspect rotors, meshing gears, vibration diagnostic equipment,
textile equipment, printing production lines, industrial fan inspec-
tion and many more.

Easy Operation Control

Features

* Extraordinary durability with extruded aluminum,
NEMA 4X (IP65) construction.

* Bright LED display and simple controls aid in user operation.

* Phase shift (in degrees of delay time) enables visual analysis of
rotating or reciprocating objects through all points of
motion/time/angle

* Flash controller dial permits accurate adjustments to the
flash rate

* LED technology greatly extends operation life and eliminates
need to replace burned out bulbs.

» Capable of being synchronized with input signal from sensor or
controller.

Display

Store and retrieve 5 flash setting values

Change Operation from INTERNAL to EXTERNAL
flash control

Select between Flash Mode or Flash Duration
and phase shift settings

Multiply or divide Flash Rate Setting by X2 or +2

Phase “SHIFT” Advance or Reverse viewed motion in
degrees or milliseconds

Select between degrees or ms in phase shift mode,
select between degrees and us in flash duration mode



DT-361 Specifications

Range FPM (RPM)

60-120,000 ; From Input Signal 40-35,000

Accuracy

+0.02% of reading

Lux Rating

@ 6000 FPM & 3.6° (100us): 8" (20 cm) Distance= 3047 Lux with 4.7”(120mm) irradiation diameter
20"(50 cm) Distance = 2444 Lux with 9” (230mm) irradiation diameter

Lamp Lifetime

Typ. 50,000 hours. Varies depending on usage.

Display

6 digit Red LED

Resolution

Internal Mode 1 FPM. External Mode 0.1 FPM

Flash Duration

0.1t03.6° (0.14 usec to 400 usec)

Phase Shift

0to 999 msec; 0 to 359°

Power Requirement

100 to 230 VAC

Synchronization
Input Signal

Hlevel: 2.5 -12V; Llevel: 0 - 0.4V

Input Signal Range
FPM (RPM)

40 - 35,000

Input Signal Flash
Delay FPM (RPM)

60-10,000

Power Supply Output

DC12V 40mA for sensor input

Temperature Limits

32 to 104°F (0 to 40°C)

Humidity Limits

35 to 85% RH

Protection Class

NEMA 4X (IP65)

Product Weight 41bs (1.8 kg)
Package Weight 6 Ibs (2.72 kg)
Approvals RoHs
Included Accessories Input Signal Connector, flash-light style attachable handle
Warranty 2 year
Ordering Details
DT-361 High Intensity LED Stroboscope with AC Power

ELECTROMATIC Equip’t Co., Inc., 600 Oakland Ave, Cedarhurst, New York 11516 - USA
Tel: 800-645-4330 / 516-295-4300 Fax: 516-295-4399 Web: CheckLine.com Email: info@CheckLine.com
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: :DT-365 LED Portable Stroboscopes _

LED Str
boscopes are velocity analyzing and measuring devices that are
ideal for machinery process inspection. The DT-365 Stroboscopes
are capable of flashing their LED lights in a synchronous frequen-
cy to the operating machinery, creating the illusion of viewing
slowed or frozen images. Utilizing this phenomenon of slowing or
stopping the motion with the adjusted flash rate of its LED lights,
machine parts and processes may be inspected for defects, aid-
ing in preventative maintenance programs. This LED technology
extends operation due to the low energy requirement of the light
diodes compared with xenon lit stroboscopes. Proper operation
is assured as concern of light failure during usage, common with
xenon bulbs, is eliminated. The light output (Lux) of the LED’s is
far brighter than xenon powered stroboscopes with the DT-365
outshining all comparable stroboscopes on the market from its
array of 18 LED'’s.

The operation panel is a vibrant red LED display that is ideal for
viewing in dark locations. The simple to use keypad plus rate ad-
justment dial aids in making quick changes of the flash rate to co-
incide with changes in the speed of your process. The dial allows
fine-tune altering of the flash rate while the x2/+2 keys enable
large spanning over the entire flash range.

The DT-365 has the added feature of modifying the flash dura-
tion or on time which aids in picture clarity often necessary in
printing processes. The phase shift function is ideal for rotating
equipment where the user needs to change the focus on different
blades, gears, or section of the machinery. These stroboscopes
are also capable of being synchronized with an input signal. To
complete the system, the DT-365 has a power output to supply an
input sensor if desired. The robust aluminum housing is NEMA-4X
(IP65) protected allowing usage in harsh plant environments. The
DT-365’s array of 18 LED’s allows continuous operation from 2 to
5 hours depending on user settings. Typical applications for the
DT-365 are to determine speeds, inspect rotors, meshing gears,
motors, textile equipment, printing production lines, conveyors,
industrial fans, pump operation, vibration equipment diagnostics
and many more.

Easy Operation Control

Nides - SHIMPO

Battery Power
Connection

NIDEC-SHIMPO CORPORATION

Features

e Extraordinary durability with extruded aluminum, NEMA 4X (IP65)
construction

* Bright LED display and simple controls aid in user operation

* Long Lasting, quick-charge NiMH rechargeable battery provides
exceptional usage reliability

* Phase shift (in degrees of delay time) enables visual analysis of
rotating or reciprocating objects through all points of motion/time/
angle

* Flash controller dial permits accurate adjustments to the flash
rate

* LED technology greatly extends operation life and eliminates
need to replace burned out bulbs

» Capable of being synchronized with input signal from sensor or
controller

Store and retrieve 5 flash setting values

Change Operation from INTERNAL to EXTERNAL
flash control

Select between Flash Mode or Flash Duration
and phase shift settings

Multiply or divide Flash Rate Setting by X2 or +2

Select between degrees or ms in phase shift mode,
select between degrees and us in flash duration mode

INSTRUMENTS DIVISION . Phone: (800) 237-7079 . Fax: (630) 924-0342 . www.shimboinst.com



DT-365 Specifications

Range FPM (RPM)

60-120,000; From Input Signal 40-35,000

Accuracy

+0.02% of reading

Lux Rating (Approx.)

6000 FPM & 3.6° (100 us): Distance 8” (20 cm) 18,400 Ix with 10" (250 mm) irradiation dia.,
Distance 20” (50 cm) 6200 Ix with 13.5” (350 mm) irradiation dia.
1500 FPM & 3.6° (400 us): Distance 8" (20 cm) 15,000 Ix with 10” (250 mm) irradiation dia.,
Distance 20" (50 cm) 6000 Ix with 13.5” (350 mm) irradiation dia.

Lamp Lifetime

Typ. 50,000 hours. Varies depending on usage.

Display

6 digit Red LED

Resolution

Internal Mode 1 FPM. External Mode 0.1 FPM

Flash Duration

0.1103.6° (0.14 usec to 400 usec)

Phase Shift

010 999 msec; 0 to 359°

Power Requirement

100 to 230 VAC to included AC power adapter

Battery

NiMH battery requires approximate 2.5 hour recharge time

Battery Life

Approx. 2 hrs. with flash duration set to 3.6° & 5 hrs. with duration set to 1.0°

Synchronization

Hlevel: 2.5-12V; Llevel: 0- 0.4V

Delay FPM (RPM)

Input Signal

Input Signal Range FPM i
(RPM) 40 - 35,000
Input Signal Flash 60-10,000

Input Signal

12V pulse input

Power Supply Output

DC12V 40mA for sensor input

Temperature Limits

32 to 95°F (0 to 35°C)

Humidity Limits

35 to 85% RH

Protection Class

NEMA 4X (IP65)

Product Weight 4.61bs (2.1 kg)
Package Weight 6 Ibs (2.72 kg)
Approvals RoHs
Warranty 2 year

Included Accessories

AC power adapter, Input signal connector, flash-light style attachable handle

Ordering Details

DT-365

High Intensity Portable LED Stroboscope with Rechargeable Battery

SAS-360

Flexible swing arm for DT-361, DT-365, DT-365E LED Stroboscopes

SAS-360BASE

SAS-DT360 Mounting base

CABLE-361-10FT

Daisy chain syncing cable for DT-361 and DT-365 stroboscopes with Connectors, 10 ft length

NIST-STROBE-IN

NIST traceable certificate of calibration for stroboscopes

NIDEC-SHIMPO CORPORATION

INSTRUMENTS DIVISION . Phone: (800) 237-7079 « Fax: (630) 924-0342 . www.shimpoinst.com
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IDT—365E LED Portable Stroboscopes

scopes. The DT-365E High-Intensity, Battery Powered LED

Stroboscopes are velocity analyzing and measuring devices that
are ideal for machinery process inspection. The DT-365E Stro-
boscopes are capable of flashing their LED lights in a synchro-
nous frequency to the operating machinery, creating the illusion
of viewing slowed or frozen images. Utilizing this phenomenon of
slowing or stopping the motion with the adjusted flash rate of its
LED lights, machine parts and processes may be inspected for
defects, aiding in preventative maintenance programs. This LED
technology extends operation due to the low energy requirement
of the light diodes compared with xenon lit stroboscopes. Proper
operation is assured as concern of light failure during usage com-
mon with xenon bulbs, is eliminated. The light output (Lux) of the
LED’s is far brighter than xenon powered stroboscopes with its
array of 6 LED’s.

The operation panel is a vibrant red LED display that is ideal for
viewing in dark locations. The simple to use keypad plus rate ad-
justment dial aids in making quick changes of the flash rate to co-
incide with changes in the speed of your process. The dial allows
fine-tune altering of the flash rate while the x2/+2 keys enable
large spanning over the entire flash range.

The DT-365E’s have the added feature of modifying the flash du-
ration or on time which aids in picture clarity often necessary in
printing processes. The phase shift function is ideal for rotating
equipment where the user needs to change the focus on different
blades, gears, or section of the machinery. These stroboscopes
are also capable of being synchronized with an input signal. The
robust aluminum housing is NEMA-4X (IP65) protected allow-
ing usage in harsh plant environments. The DT-365E’s array of 6
LED’s allows continuous operation from 3 to 8 hours depending
on user settings.

Typical applications for the DT-365E are to determine speeds, in-
spect rotors, meshing gears, motors, textile equipment, printing
production lines, conveyors, industrial fans, pump operation, vi-
bration equipment diagnostics and many more.

Easy Operation Control

Features
|
* Extraordinary durability with extruded aluminum, NEMA 4X (IP65)
construction

 Bright LED display and simple controls aid in user operation

* Long Lasting, quick-charge NiMH rechargeable battery provides
exceptional usage reliability

* Phase shift (in degrees of delay time) enables visual analysis of
rotating or reciprocating objects through all points of motion/time/
angle

* Flash controller dial permits accurate adjustments to the flash
rate

* LED technology greatly extends operation life and eliminates
need to replace burned out bulbs

* Capable of being synchronized with input signal from sensor or
controller

. .\:'th-l -SHIMPO

LED FPM
- JUR
Display pha OO

Battery Power
Connection

NIDEC-SHIMPO CORPORATION

Select between Flash Mode or Flash Duration
and phase shift settings

Multiply or divide Flash Rate Setting by X2 or +2

INSTRUMENTS DIVISION . Phone: (800) 237-7079 . Fax: (630) 924-0342 . www.shimboinst.com



DT-365E Specifications

Range FPM (RPM) 60-120,000; From Input Signal 40-35,000

Accuracy +0.02% of reading

6000 FPM & 3.6° (100 us): Distance 8" (20 cm) 10,000 Ix with 8.25" (210 mm) irradiation dia.;
Distance 20” (50 cm) 2075 Ix with 10" (250 mm) irradiation dia.

1500 FPM & 3.6° (400 us): Distance 8" (20 cm) 9750 Ix with 8.25” (210 mm) irradiation dia.;
Distance 20" (50 cm) 2050 Ix with 10" (250 mm) irradiation dia.

Lux Rating (Approx.)

Lamp Lifetime Typ. 50,000 hours. Varies depending on usage.

Display 6 digit Red LED

Resolution Internal Mode 1 FPM. External Mode 0.1 FPM

Flash Duration 0.1103.6°

Phase Shift 0 to 359°

Power Requirement 100 to 230 VAC to included AC power adapter

Battery NiMH battery requires approximate 2.5 hour recharge time

Battery Life Approx. 3 hrs. with flash duration set to 3.6° & 8 hrs. when duration set to 1.0°

ﬁ‘y:;h;‘i’;;ﬁ““ NPN Open Collector 12-24 VDC

I(l;gt;\;)Signal Range FPM 40 - 35,000

Delay FoM (RPM) | 0010000

Input Signal NPN open collector DC30V, 50 mA

Temperature Limits 32 to 95°F (0 to 35°C)

Humidity Limits 35 to 85% RH

Protection Class NEMA 4X (IP65)

Product Weight 4.6 1bs (2.1 kg)

Package Weight 6 Ibs (2.72 kg)

Approvals RoHs

Warranty 2 year

Included Accessories AC power adapter, flash-light style attachable handle
Ordering Details

DT-365E High Intensity Portable LED Stroboscope with Rechargeable Battery

SAS-360 Flexible swing arm for DT-361, DT-365, DT-365E LED Stroboscopes

SAS-360BASE SAS-DT360 Mounting base

NIST-STROBE-IN NIST traceable certificate of calibration for stroboscopes

NIDEC-SHIMPO CORPORATION
INSTRUMENTS DIVISION . Phone: (800) 237-7079 « Fax: (630) 924-0342 . www.shimpoinst.com
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Portable, Light Weight Stroboscope
.~ withiBechargeable Battery ;

features as the famous DT-300 Series Stroboscopes, but are light-
er in weight. Constructed of strengthened high impact plastic,
these rugged units are exceptionally reliable and withstand the
same harsh conditions as more expensive units. Employing its
unique phase shifting feature, the DT-725 “freezes” rotating or re-
ciprocating machinery for visual inspection of covered gear teeth,
shafts, oil/fuel/ink injector patterns, and print media; all without
stopping production.

These features make the DT-725 ideal for quality inspection and
preventive maintenance of automated motion equipment. Units

can be ordered separately or as a convenient kit.

Features

* Bright LED Display Aids viewing in poorly lit areas

* Light Weight Design

* External trigger allows unit to be automatically synchronized with equipment
e Continuous duty cycle eliminates need to shut down for cooling

* Phase shift allows visual analysis of rotating/reciprocating objects

 Easy adjust flash rate controller dial

* Synchronous output enables strobe to drive other strobes

* Easy tri-pod or permanent mounting with integral mounting thread

* Internal, fast-charge rechargeable battery supply

Easy Operation Control

M /\XS{= Advance or Retard viewed motion in degrees or
EYA milliseconds

Doubles the flashing rate

.. Flash Rate
Adjustment

Dial :
a Decreases by half the flashing rate

NIDEC-SHIMPO CORPORATION
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DT-725 Specifications

Flashing Range

40.0 - 12,500 fpm (flashes per minute)

Accuracy +0.02 % of reading

. 0.1 fpm: 40.0 - 4,999.9 fpm / 0.2 fpm: 5,000 - 7,999.9 fpm /
e 0.5 fpm: 8,000.0 - 9,999.5 fom / 1 fpm: 10,000 - 12,5000 fpm
Phase Shift Use +/- push buttons (360° in 6 seconds)
Display Update Time Ext. mode : varies with flashing rate
Output Signal NPN open collector (24 VDC max., 50 mA), 150 usec typical

Rate Multiplier/Divider

Multiply by 2, divide by 2

External Trigger Input Signal

a) 12 - 24 VDC thru a 3-wire NPN output sensor (requires external power
b) 12 VDC thru a 2-wire proximity sensor (leakage current 1 mA max.,
load current 8 mA min.)

¢) Switch or relay contact

Display

5 digits, 0.3" (8 mm) high, LED

Flashtube Power/Life

Xenon, 10 W max. (100 million flashes)

Flash Duration

10 to 15 us automatically adjusts with flash rate

Lux Rating

8” (20 cm) Distance = 5500 Ix @ 1500 fpm, 8400 Ix @ 6000 fom with 4.5” (110 mm) irradiation
diameter.

20" (50 cm) Distance = 1650 Ix @ 1500 fpm, 2200 Ix @ 6000 fpom with 7” (178 mm) irradiation
diameter.

Low Battery Indicator

Flashing LED

Battery Life

1 - 2 hours depending on flash rate

Power Requirement

100 to 240 VAC; 50/60 Hz

Operating Temperature

32-104°F (0 - 40°C)

Product Weight 2.75 Ibs (1.25 kg)

Package Weight 4.45 Ibs (2.02 kg)

Dimensions 7.28" Lx4.72" Wx 4.72" H (185 mm x 120 mm x 120 mm)
Warranty 2-Year

Included Accessories

Power Adapter; Kit models: Power Adapter, Spare Flash Tube, Carrying Case

Ordering Details

DT-725 Portable, Light Weight Stroboscope with Re-
chargeable Battery; 100-240 Vac Power Adapter
DT-725-230V DT-725 with EU Power Adapter, 230 Vac input
DT-725KIT DT-725 with added protective carrying case &
spare flash tube
DT-725KIT-230V | DT-725KIT with EU Power Adapter, 230 Vac input
NIST traceable certificate for digital
NIST-STROBE stroboscopes, includes data
Accessories
CARRY-CASE721 Protective carrying case for DT-725
Universal Power Charger/Adapter. 100-240
SRRZSEINES Vac, 50/60 Hz.
DT-12V230 Power Charggr/Adapter, 230 Vac with EU
plug connection
FLASHTUBE721 Replacement flashtube for DT-725
SAS-DT300 Flexible swing arm

DT-725KIT Includes Protective

Carrying case, spare flash tube
and Battery Charger

NIDEC-SHIMPO CORPORATION
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Series ST-320BL Black Light LED Stroboscope

stro'bo'séope. U'tilizi'ng super brligHt high-pO\lNer'ed black iig';ht '
CREE LED lamps, these stroboscopes are perfect for UV ink print-
ing applications. The ST-320BL’s LED array provides a bright, sta-
ble strobe light over a wide measurement range with a lifetime far
exceeding xenon lit stroboscopes. Operation is simple with the
8 button keypad and quick rate adjustment dial, combined with
large, backlit LCD display. Phase shift, flash duration, plus flash
rate are all quickly adjustable. The unit can work off user adjusted
flash frequency or from a remote sensor’s signal which will auto-
matically adjust to corresponding process fluctuations.

The ST-320BL is designed for speed and frequency measure-
ments in the printing, packaging, textile, automotive, cable, min-
ing, steel, chemical, optical and medical industries

in various applications.

ST-320BL Black Light LED Stroboscope

Features

* Wide Flash Range 60 — 120,000 Flashes/min. (1-2000 Hz) can be adjusted to meet almost any high-speed application

* Long-life Black Light LED operation for UV ink applications

* Adjustable Flash Pulse duration achieves sharper images for detailed inspection

* Phase Shift Advances or retards flash timing for viewing gear teeth, cutting surfaces, repeats or “drifting” images

* Input sensor trigger function allows process machinery to control flash rate

* Delay time adjustment combined with leading or trailing edge activation simplifies process set-up when using external
signal input

* x2 and 1/2 keys for large adjustment rate change or +/- for fine tuning

* 1/4-20 UNC connection for permanent mount applications (remove trigger handle)

Operation Panel
& Flash Adjustment Dial

ST-320BL in Included
Metal Carrying Case
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ST-320BL Specifications

Flash Rate Range

60 to 120,000 FPM ; 1-2000 Hz

Accuracy

0.01%=1 digit of FES. @ 77° F (25°C)

Lamp Lifetime

Approximately 3~5 years depending on usage.

Display Backlit LCD

Resolution 60 ~12,000 FPM = 0.1 FPM; 12,001~120,000 FPM = 1 FPM; 1~200 HZ = 0.01 Hz;
201~2000 = 0.1 Hz

Flash Duration 0.1°-2.5°

Phase Shift 0-359°

Power Requirement

ST-320BL-1: 100-120 VAC (230V available upon request) ; ST-320BL-2: Rechargeable Battery
with 100-240VAC power adapter.

Battery (ST-320BL-2)

Lithium DC 10.8V 2000mA

Battery Life (ST-320BL-2)

Approx. 12 hrs depending on settings

Input Signal

12 V Pulse Input; 3 pin M-12

Input Signal Range

60-120,000 FPM (1-2000 Hz)

Input Pulse Width

Over 50 us

Input Signal Flash Delay

0-999 ms; 0-359°

Temperature Limits

32-95°F (0-35°C)

Humidity Limits

35 to 85% RH

Enclosure

Aluminum & ABS

Mounting

1/4-20 UNC Thread

Enclosure Rating

IP54

Product Weight ST-320BL-1: 1.85 Ib (0.84 kg); ST-320BL-2: 1.98 Ib (0.90 kg)
Package Weight ST-320BL-1: 4.40 Ib (2.0 kg); ST-320BL-2: 5.73 Ib (2.6 kQ)
Approvals CE

Warranty 1 year

Included Accessories

Carrying Case, ST-320BL-1: 6.5’ (2 m) AC power cord; ST-320BL-2: Power Recharging Adapter
with cord

100-120 VAC Line Powered.

Ordering Details Accessories
Model Description Model Description
ST-320BL-1 Portable Black Light LED Stroboscope, SG-320BL Front Rubber Strobe guard for ST-320BL

ST-320BL-1-230V

Portable black light LED Stroboscope, 220
-240 VAC line powered.

ST320HANDLE | Top Handle for ST-320BL

Proximity sensor with M-12, 3 pin

E2E-X5ME1-Z :
connection

ST-320BL-2

Portable Black Light LED Stroboscope,
Rechargeable Battery with 100-240VAC
power adapter.

Operation Control Panel

CHECKeLINE®-PRECIsSION QuALITY CONTROL INSTRUMENTS

Electromatic Equipment Co.,Inc. | Tel: (800) 645-4330 (USA & Canada) Email:

600 Oakland Ave.

Cedarhurst, NY 11516 —USA

info@checkline.com
Tel: (516) 295-4300 Website: www.checkline.com

Fax: (516) 295-4399

For additional information or to place an order CALL TOLL FREE 1-800-645-4330

o
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scope array utilizing super bright CREE high powered LED
lamps. The ST-329’s LED array provides a bright, stable strobe
light over a wide measurement range with a lifetime far exceed-
ing xenon lit stroboscopes. The ST-329 arrays are available in
several standard sizes from 9.25” (235 mm) to 59” (1500 mm) in
length. Custom sizes are available upon request. The arrays are
easily mountable on production equipment. An optional mounting
adapter kit is available to aid in array installation. A separate con-

trol enclosure is connected with 6.5’ (2 m) cable to the array. Op-
eration is simple with the 8 button keypad and large, backlit LCD
display. Phase shift, flash duration, plus flash rate are all quick-
ly adjustable via the controller. The unit can work off user pro-
grammed flash frequency or from a remote sensor’s signal which
will automatically adjust to corresponding process fluctuations.

ST-329-3 LED Array shown with
Optional Mounting Kit

The ST-329 is designed for speed and frequency measurements
in the printing, packaging, textile, automotive, cable, mining, steel,
chemical, optical, medical and shipbuilding industries in various
applications.

Features

e

» Wide Flash Range 60 — 120,000 Flashes/min. can be adjusted to meet almost any high-speed application

* Long-life LED operation

* Adjustable Flash Pulse duration achieves sharper images for detailed inspection

* Phase Shift Advances or retards flash timing for viewing gear teeth, cutting surfaces, repeats or “drifting” images

* Input sensor trigger function allows process machinery to control flash rate

* Delay time adjustment combined with leading or trailing edge activation simplifies process set-up when using external
signal input

* Nine standard size lengths from 9” (235 mm) to 59” (1500 mm). Custom options available.

* x2 and 1/2 keys for large adjustment rate change or +/- for fine tuning

ST-329 Operation
Control Enclosure

NIDEC-SHIMPO CORPORATION
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ST-329 Specifications

Flash Rate Range

60 to 120,000 FPM

Accuracy 0.01%=1 digit of ES. @ 77° F (25°C)

Lamp Lifetime Approximately 3~5 years depending on usage.

Display Backlit LCD

Resolution 60 ~12,000 FPM = 0.1 FPM; 12,001~120,000 FPM = 1 FPM
Flash Duration 0.1°-2.5°

Phase Shift 0-359°

Power Requirement

100-120 VAC; Optional 220-260 VAC

Input Signal

12 V Pulse Input; M-12, 3 pin

Input Signal Range

60-120,000 FPM

Input Pulse Width

Over 50 us

Input Signal Flash Delay

0-999 ms; 0-359°

Temperature Limits

32-95°F (0-35°C)

Humidity Limits

35 to 85% RH

Enclosure

Control - ABS; Array - ABS window & aluminum frame

Mounting

Control: Magnetic mount to include bracket; Array: Flanges for use with 6 mm bolts. Mounting
bracket kit available separately.

Enclosure Rating

IP65 - Control & Array

Dimensions Length (See model chart) x 6” (153 mm) x 3.5” (90 mm)
Approvals CE
Warranty 1 year

Included Accessories

6.5’ (2 m) AC power cord, 9.8’ (3 m) control/array connection cable (5 pin)

Ordering Details Accessories
Model Length # LED’s Model Description
ST-329-0 9.25” (235 mm) 18 MK-320-X* Mounting Kit for ST-329 Strobe Arrays
ST-329-1 20" (500 mm) 27 E2E-X5ME1-Z | Proximity Sensor with M-12 3 pin Connection
ST329-2 24" (600 mm) 36 *To order matching width mounting kit, change ‘-x” with same nu-
ST-329-3 31" (800 mm) 54 meral as strobe array. Ex. MK-320-3 for 800 mm wide kit compat-
ST-329-4 39” (1000 mm 63 ible with ST-329-3 array.
ST-329-5 43" (1100 mm 63
ST-329-6 49” (1250 mm 81
ST-329-7 51” (1300 mm 81
ST-329-8 59” (1500 mm 99

Note: For 230 Volt Models add: -230V to end of model code.

ST-329-1 LED Array shown with
Optional Mounting Kit

NIDEC-SHIMPO CORPORATION
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‘The Series ST-5000 Dual 2-in-1 LED Strobo-
scope & Laser Tachometer. The ST-5000 combination
stroboscope/tachometer portable velocity analyzing and measur-
ing device is ideal for machinery process inspection. The 2 in 1
unit eliminates the need to purchase and carry around two sepa-
rate test instruments, plus streamlines time to analyze process
machinery.

The LED stroboscope functionality of the ST-5000 is capable of
flashing its light in a synchronous frequency to the operating ma-
chinery, creating the illusion of viewing slowed or frozen images.
Utilizing this phenomenon of slowing or stopping the motion with
the adjusted flash rate of the ST-5000’s LED lights, machine parts
and processes may be inspected for defects, aiding in preventa-
tive maintenance programs. The added adjustable flash duration
feature enables a clearer stopped image and is ideal for monitor-
ing repetitive processes such as on high-speed printing lines.

With the Laser Tachometer portion of the ST-5000, users can de-
termine exact process speeds up to a distance of 5 feet, provid-
ing adequate safety for the operator. The tachometer mode pro-
vides the process speed as well as the maximum and minimum
levels recorded. A graphing mode is selectable showing a plotted
view of the process speed.

The ST-5000 has several time-saving features. One such func-
tion enables operators to quickly record the speed in tachometer
mode and instantly transfer the recorded speed over to the stro-
boscope mode, reducing time to analyze and troubleshoot equip-
ment that operates at various speeds. Another function automati-
cally alters the frozen image flash speed to a rate that displays
a slow motion movement of the process, allowing additional in-
spection capability. This slow motion view quickly makes evident
to the user which direction the system is moving.

] Measuring Quality

- ST-5000 LED Stroboscope
e ?&;LaSgr ETag:homc.?ter

The ST-5000’s LED technology extends operation due to the low
energy requirement of the light diodes compared with xenon stro-
boscopes. lIts large, backlit display and convenient 2 button plus
dial wheel operation enable quick function selection. The scroll
dial allows fast adjustment of flash rate and can adjust the rate
multiplication factor (up to a factor of 10) to quickly scroll through
the entire flash range.

Typical applications for using the ST-5000 is to determine speeds
or inspect rotors, meshing gears, vibration diagnostic equipment,
textile equipment, printing production lines, power tools, speaker
acoustical analysis, fan balancing and many more.

Features

* Combination Stroboscope & Tachometer eliminates need for two separate products.

* Quick mode selection provides instant back and forth operation between tachometer and stroboscope.

* Multiplication selection of flash rate with scroll dial accelerates ability to get to the process speed desired.

* Process speed detected by its tachometer can be taken instantly over to stroboscope flash rate, providing the exact rate
to freeze the process without having to guess and dial in a speed manually.

* Rotation mode takes the stopped image rate and automatically calculates a slow motion of the process for additional
analysis possibly not seen with the frozen view. Great for checking motor direction.

» Tachometer mode shows live process, maximum & minimum recorded values.

e Tachometer graphing mode aids in visualizing the process speed changes

* Large backlit display, light-weight, and easy- grip handle enables use in a multitude of test environments and

applications.

 Adjustable flash duration aids process clarity, often necessary in printing applications.
* Low power draw LED’s along with rechargeable batteries provides additional testing operation time.

NIDEC-SHIMPO CORPORATION

INSTRUMENTS DIVISION . Phone: (800) 237-7079 « Fax: (630) 924-0342 . www.shimpoinst.com



ST-5000 Specifications

Range

15-99,999 RPM; 0.25-1666.65 Hz

Accuracy

+/-0.012% FS

Lux Rating (Ix)

8” (20 cm) distance: 700 Ix @ 1500 fpm, 890 Ix @ 6000 fpm with irradiation diameter of
6”; 20” (50 cm) distance: 215 Ix @ 1500 fpm, 330 Ix @ 6000 fpm with irradiation diameter
of 12”

Stroboscope
Display Graphic LCD 2.3 x 1.3” (60 x 32.6 mm)
Resolution RPM: 0.1 <1000, 1 >= 1000 ; Hz: 0.002 < 16.666, 0.02 >= 16.66
Flash Duration Adjustable
Lamp Lifetime 20,000 hours
Range 15 -200,000 RPM
Accuracy +/-0.013% FS
Resolution 0.1 RPM < 1000, 1 RPM >= 1000
Measuring Distance |7.8t059" (20 to 150 cm)
Detection Laser
Power Supply 4 AA batteries
Tachometer Battery Life Approx. 2.5 to 10 hours depending on flash rate and brightness levels
Housing ABS
Dimensions 9x5x1.75" (228 x 127 x 44 mm)
Product Weight 0.95Ib (430 g)
Package Weight approx. 2.2 Ib (1000 g)
Warranty 1 Year

Included Accessories

4 AA Rechargeable Batteries, Reflective tape, Battery Recharger

Ordering Details

ST-5000

and battery recharger.

Combination LED Stroboscope, Laser Tachometer Portable Test Instrument with included rechargeable batteries

Easy Operation Control

3 Menu

Operation

NIDEC-SHIMPO CORPORATION

Flash Duration

Indication

Battery @ ON/OFF of Power and Backlight
Indication

Scroll Dial Quickly Adusts Values

@ Menu/Sub-Menu Selection

Included Battery
Recharger with 4
Rechargable Batteries

INSTRUMENTS DIVISION . Phone: (800) 237-7079 « Fax: (630) 924-0342 . www.shimpoinst.com




	DT-311A datasheet
	DT-315A datasheet
	DT-326B datasheet
	DT-361 datasheet
	DT-365 datasheet
	DT-365E datasheet
	DT-725 datasheet
	ST-320BL datasheet
	ST-329 datasheet
	ST-5000 datasheet


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




