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Read thess msfruciions.

Keep these msfrucizns.

Heed 2l warnings.

Folow all instuctions

Do nat w5 s device nearnaler.

Clean onfy with a dry dofh

Do nof black any ventiabian openings Inskall in #coordance with the manufacurers
insinudions.

A WARNING

Equipment and surface

temperature may be high SSS
during use. Check for hot
surface before handling.

U

. Do notinstall near any heat sources such 15 radiators. heat regisiers, stoves, or other
apparaius that producs heat

9. Use only Thz sopplied powercad. Conzuk manudachoerior eplacemant ii kst ar damaged

10. Frofed fhe power cord from being walked on or pinched pariculary at plegs, convenience
receptades, and the point where they exit from the apparatus

11. Only 132 afizchments'acoessones spedfied by the nzawiacrer

A2 Refer all senicng fo manuiaciures. 3eriong is required whea the apparaius
ha5 been damaged in any way, such 35 powersupply cord or pleg & damaged, liquid b3z
been spilled or objeds have fallen info e apparatuz, the apparaes has been sxposed bo
rain ar maisture, does not operate nomally or §3s been dropped.

A3. This apparalus shal nol b= exposed to dripping or splashing, and no ckied flled with lowds,
such 85 12525 or beer ghsses, shall be placed on the apparahis.

A4, Do nat overload wall oulets and exienzien cords 25 Hiz can result in a sk of fre or eledric
shodk

15, Waar appraprizie safely Jiesses atalimes. SE1 reconmends UTES SCT Drange kasac. Seily ghisses
flzing theze kenses blodk near 100% oife dama[g r? refinal bisz ight. The LMK s2ties of LED
lbominztors hiave 2 high opfical output powes. The hght they produce 15 i fe bies fo UV wavelzngth
which in substantial amounts czm be very damaging fo the eye. Itis Bowgh that severe exposure may
|ead ba anz relaied macular degerafion (AMD), and possible bindness. Wear apprnpriate safely glzsses
At 2l fimes during use. 1531 recommends UVEX SCT Orange leases. Saiety glasses wllzing these lens:
Elock nzar 100% ofthe damiagng refinzd blue (gt

A WARNING

Possibly hazardous optical | __,
radiation emitted from this |—*
product. Do not look at | UV
operating lamp. Eye injury
may result.

A6. Tiis apparafus his been designed with Chss-| constniction and must be conneded to @ mains
scked outie] with 2 prolecive earing connedion (e third grounding prong)

A WARNING

Electrical shock hazard. Do
not open. No user
servicable parts inside.
Refer to manufacturer,
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7. ThE apparshes has besn equipped with 2n alkpale, rodker-style AL mans power swilch.
Thiz awkch 5 located on the front pamel and shoukd remain readily aocessble to the azer

18. KOTE- Ths equipment k25 been tzshed and fownd bo comply with the limits for 2 Ciss &
digital device, pursuant fo part 13 of the FLC Rukes. These imits 2re designed lo provide
reasonabiz pratedion agamst harmiul interizrence in 2 residentis! nstallahion. This
equipment generatzs, uses, and cin radiale radio frequency enemy and, if not mstalled
and uzed in accondzncs with he instrecions, may cause hamiel nirference i radio
ommunicaiions. Howsyer, there i no quarantee that inferizrence walnat eccirin a
particuar instalizfion.

Ifthis equipment dogs cauze hamiul mderference o radio o belevision reception, whick
(a1 be determingd by furming the equipmest off 2nd on, the 1ser & encouraged fo fry o
cemadl fhe interference by one or mare of te folowing measures;

«  Reonzel orizloca® the raceiing anfzana.
*  Inm2ase the s2panation befween Be equipment and e receier,
« Cownzcd the equipment ino an eutled on 3 cronil diierent from ihat fo which the
TRCaIer i Connecid.
Cowsul the dealer or an 2xperizaced radio TV lechnican e help.
-..UI ON: Cianges or modificafions 1o this device nol expressly approved by lnsavalive
Gcenliic ehting,

Irc. could woid fhe wsers authonty fo operale The equipment wnder PO rafes.

19. This apparatus dees not excead fhe Chss A'Class | (whichewer 5 applcable) lmits for
radio noiz2 emissins from digilal 2ppasatuz 3¢ setoulin fhe radio inerizrence requiziions
of fue Canadian Department of Communications.

ATTENTION — L& présent apparel numerique niémet pas e bruits radioélectioues
ddpassant li3 ||Tr|TEa appicaties aux apparis numerigues e clsis Al clags £ [selon ke
cas) pregenies fa0s e reglement sur e hrouilage rdiosleciique sdicté par e minisfere
1e; communications du Cansds

20, Enasie fo extremedy high noise levels may cavse permanent hearing sz Indiiduals
wary conziderably in susceptibiity 1o naise-induced heasing luss, but nearty everyone wal
lnse some Bearing if exposed bo suficiently mfense noise for a period of fime_ The U8
Government's Dooipalional Safefy and Heath Administration | 0GHA) has specied e
pemizsible noise favel expazures shawn in the fdowing chart
przaiing 1o O3RR, any exposure i 2xcess of Mese pemmissivk imits could resultin some
hiearing loss. To eazurz againsi pefentally dangerses exposare to high sound prassur
lavels, iti; recommendad that all persans expased to equipment capable of producing
figh sound preszate fevels use hearng proteciors while the equipment i i operafion. Ear
pugs ar protectass in e ear canak or over e #ae must be wamn when aperating e
gquipmend in order to prevent permanesd hearing bss iFexpazure i inaxcess of Bee limits.
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Background

Schlieren photography is a technique utilized to image fluid density gradients. The density gradient of the
fluid gives rise to refractive index changes which distort the collimated beam of light between two mirrors
and thus the point of focus. Using a knife edge, variable density slide or color slides at the focus to exploit
this effect allows high-contrast imaging of otherwise nearly invisible density gradients. At the focus, the
light intensity is cut in half by the knife edge. Refractive index changes in one direction are brighter and in
the other direction are darker. This type of imaging is widely used in wind tunnel, heating, ventilation and
air conditioning (HVAC) research.
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Specifications

The Series LMS-XXX module is a compact, high-output device for schlieren and shadowgraph
photography. It is capable of operating in a constant-light-output mode (DC) or gated on and off by an
external signal.

AC Power Input (Using Supplied Wall Adapter) 100-240 V, 50-60Hz
DC Input 24VDC, 6.6A
Output Power ~1.5 W (DC) (Optical)
Stability ~0.1 % per hour after warmup
Wavelength (Standard) *400-nm, 460-nm
Operating Temperature -10-60 °C
Rise Time <900-ns
Fall Time < 900-ns
Duty Cycle 100% (DC)
FWHM +/- 18-nm
ECCN EAR99

*Note: Custom wavelengths are available. XXX denotes wavelength in nanometers.

Description

The LMS-XXX consists of a lamp body and associated power supply (24 VDC). With the toggle switch in the
neutral position, connect the power supply using the screw-an-lock connection until it is secure. When the
power supply is connected to the lamp body and energized, the fans in the lamp body should begin to operate.
There should be no output from the LED at this time.
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There is a single toggle switch and a BNC
connector on the control input side of the lamp
body. The small toggle switch adjacent to the
BNC input connector is used to switch from DC
continuous to pulsed output. The switch
operates perpendicular to the body length.

# Input Power

Continuous

. . | (DC) Mode
In the neutral position, there will be no output

from the LED. In the PULSE position, the output
will mimic the TTL input to the BNC (same
repetition rate and pulse width). In CONT, the
LED will remain on continuously with or without
any connection to the INPUT.

TTL Trigger
Input

For the PULSE mode, a BNC cable must be . : ‘

connected to the INPUT BNC connection. This input should be a 5 VDC TTL level input. The lamp has a
built-in safety circuit to automatically shut down the drive circuits if the LED temperature gets too high. There
is no limit to the duty factor of this mode of operation.
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Mounting

An optional mounting clamp is available for purchase. This clamp includes a base with mounting slot for M6
or ¥4"-20 bolts (standard optical table connections) with standard spacing. The clamp grips the LED module
body for secure mounting. The LED can be easily articulated and placed precisely using this mounting clamp.
The LED module also features a %4’-20 mounting hole for directly mounting to a post. When using the clamp,
do not block vent holes or the module could overheat causing the LED safety circuit to shut off the output.
There are two cooling fans in the module. One is located inside the module behind the heat sink. This fan
draws external air through the vent holes. The second is located in the rear of the unit in the driver section.
Do not block this rear fan or overheating could result.

Caution: Do NOT block vent holes or cooling fan.
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Slit Adjustment

A variable width adjustable slit is used to adjust the output light down to a narrow slit.

Output power varies for different wavelength LEDs. It also varies depending on the driver mode (DC or high-
power) the LED is being operated in.
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Export Disclaimer

Any and all underlying information and technology contained in this document may be subject to U.S. export
controls, including the Export Administration Act (50 U.S.C. Appx. §§ 2401 et seq.) and the Export
Administration Regulations ("EAR", 50 C.F.R. Parts 730-774), and may be subject to export or import
regulations in other countries. You are responsible for complying with all trade regulations and laws both
foreign and domestic. Except as authorized by law or distributor agreement with ISSI, you agree and warrant
not to export or re-export the information to any country, or to any person, entity, or end-user subject to U.S.
export controls, including without limitation persons or entities listed on the U.S. Department of Commerce
Bureau of Export Administration's Denied Parties List and the U.S. Department of Treasury's Specially
Designated Nationals. You further represent and warrant that no U.S. federal agency has suspended,
revoked, or denied your export privileges.



