
IN THE UNITED STATES DISTRICT COURT 

FOR THE NORTHERN DISTRICT OF ALABAMA 


NORTHEASTERN DIVISION 


BERTHOLD DETECTION SYSTEMS GMBH, ) 
Plaintiff, ) 

) CIVIL ACTION NO. 
v. ) 

) 
HELLMA GMBH & CO. KG, and ) DEMAND FOR JURY 
THOMAS SAHIRI, ) TRIAL 

Defendants. ) 

COMPLAINT FOR DECLARATORY JUDGMENT OF 

PATENT NONINFRINGEMENT 


Plaintiff Berthold Detection Systems GmbH ("Berthold") files this 

Complaint for Declaratory Judgment of Patent Noninfringement against 

Defendants Hellma Gmbh & Co. KG and Thomas Sahiri (together "Hellma"), and 

to support its Complaint alleges: 

NATURE OF THE ACTION 

1. This is an action under the Declaratory Judgment Act, 28 U.S.C. §§ 

2201 and 2202 and the United States Patent Act, 35 U.S.C. § 1 et seq resulting 

from Hellma stating Berthold is a patent infringer and demanding Berthold cease 

and desist its activities or sign a license and pay Hel1ma a substantial license fee. 

No State court shall have any jurisdiction over any claim for relief arising under 
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the Patent Act. This action therefore involves non-frivolous and exclusively federal 

claims that could be brought by the defendants in a coercive action 

2. Berthold seeks a declaration that it, its affiliates, and its customers 

utilizing Berthold technology infringe no valid and asserted claim of 

U.S. Patent No. 7,483,138 C" 138 Patent"). A true and correct copy of the patent is 

attached as Exhibit A. 

PARTIES 

3. Berthold is a German limited liability company with a principal place 

of business at Bleichstr. 56-68, 75173 Pforzheim, Germany. 

4. Berthold owns and develops technologies involving analysis of the 

production and emission of light by living organisms (bioluminescence) and 

chemical reactions (chemiluminescence). It manufactures sophisticated instruments 

for scientific and medical use including the Colibri Microvolume Spectrometer 

("Colibri"), a compact standalone instrument to measure the properties of 

particular ranges of light passing through test samples. 

5. Berthold is an FDA registered manufacturer whose US agent operates 

in this judicial district at Titertek Instruments Inc., 5838 Research Park Blvd NW, 

Ste. 100, Huntsville, Alabama 35806. Titertek is a Berthold affiliate and its 

exclusive US sales representative. 
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6. Upon information and belief, Hellma is a German limited partnership 

with a sole general partner that is a limited liability company. The USPTO Patent 

Assignment Abstract of Title states Hellma GMBH & Co. KG is a co-owner by 

assignment of the right, title and interest of the' 138 Patent with a principal place 

of business at Klosterrunsstrasse 5, 79379 Miillheim, Germany (last accessed June 

19 2013). Hellma may also have a business affiliate or representative in the United 

States. 

7. The last residence of Thomas Sahiri known to Berthold is shown in 

the USPTO Patent Assignment Abstract of Title which states Mr. Sahiri is a co

owner by assignment of the right, title and interest of the '138 Patent residing at 

Wehrlestrasse 33, Munich, Germany 81679. A true and correct copy is attached as 

Exhibit B (last accessed June 21 2013). Upon information and belief, he no longer 

resides in Germany. 

JURISDICTION AND VENUE 

8. This Court has jurisdiction over the subject matter of this action under 

28 U.S.C. §§ 1331 and 1338, and the Declaratory Judgment Act, 28 U.S.C. §§ 

2201 and 2202 based on federal question jurisdiction. 

9. This court has personal jurisdiction over the Defendants under 

Alabama's long-arm statute in that Hellma has an intent or purpose to serve the 
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Alabama market with products made under the' 138 Patent. Defendants' 

allegations that Berthold is a patent infringer which must cease and desist use of a 

United States patent, or take a license under it, are directed against Berthold's only 

American agent and sales representative which is in Alabama. 

10. Venue is proper in this Court under 28 U.S.C. §§ 1391. 

CEASE & DESIST AND LICENSE DEMANDS AGAINST BERTHOLD 

11. Russell F. Behjatnia of the firm Law Offices of Russell F. Behjatnia, 

sent a letter dated March 28, 2013 to Berthold Detection Systems GmbH, to the 

attention of Dr. Anselm Berthold and Berthold Breitkopf in Pforzheim, Germany. 

The letter was "on behalf of my clients, the owners of the United States Patent 

number US 7,483 ,138 B2." A true and correct copy of the letter is attached as 

Exhibit C. 

12. Hellma and Berthold are competitors. 

13. The letter suggests that the Colibri uses the' 138 Patent and demands 

an explanation of what entitles Berthold to use it. Without such entitlement, the 

letter says "we are placing [you] on notice to immediately cease and desist use of 

any information or claim protected by my client's Patent number US 7,483,138 

B2." 
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14. After preliminary responses and a review of the' 138 Patent, Michael 

C. Bartol, US patent counsel for Berthold, responded substantively and explained 

why Berthold did not infringe the patent. A true and correct copy of the letter dated 

April 29,2013 is attached as Exhibit D. 

15. If Hellma did not agree with Mr. Bartol's analysis, the April 29 letter 

requested: 

...please provide us a claim chart listing each element of claim 1 and 
adjacent to it a description of the cOlTesponding structure of the Colibri. Please 
include in the chart or separately an explanation of how you believe the particular 
structure you have identified meets the functional requirements of the 
corresponding claim element. Please also provide us with part descriptions, 
drawings, photographs, etc., which illustrate the exact structure of the Colibri that 
you believe meets the claim elements so that we may fully understand your 
position. 

16. Hellma responded by counsel in a letter dated May 30,2013 that "We 

have reviewed your response together with the available technical documentation 

thoroughly and are convinced that the Colibri Microvolume Spectrophotometer 

(Colibri) ofyour client is infringing US Patent No. 7,483,138." A true and 

complete copy without enclosure is attached as Exhibit E. 

17. In the May 30 letter, Hellma demanded that Berthold stop using 

technology covered by the' 183 Patent as they interpreted its claims, or 

alternatively enter into a license of the patent. Enclosed with the May 30, 2013 

letter was a draft license agreement marked "CONFIDENTIAL & WITHOUT 
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PREJUDICE" and "SUBJECT TO CONTRACT" which requires a substantial 

payment from Berthold. A copy of the draft will be filed of record ifprocedures 

are approved by the Court to protect its claimed confidentiality, or as otherwise 

ordered. 

18. Hellma did not provide a claim chart and other materials as requested. 

19. On June 11,2013, Mr. Bartol sent a letter further explaining why the 

Colibri does not infringe the' 138 Patent. Among other issues, it discusses 

Hellma's rewording of claim language and failure to explain what in the Colibri 

produced the light "deflecting" claimed in the patent. A true and correct copy of 

the letter is attached as Exhibit F. 

20. The '138 Patent has 99 instances of the words "deflection," 

"deflecting," "deflected," "deflects" and "deflect." 

21. Hellma has not responded to the June 11 letter. 

22. Hellma's assertion that the Colibri infringes the' 138 Patent, and its 

demand that Berthold cease and desist the asserted use of the patent embodied in 

the Colibri or take a burdensome license, create an actual case or controversy 

whether Berthold, its affiliates, and customers are infringing any vaJid claim of the 

patent. 
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23. Hellma's statements show there is a substantial controversy, between 

parties having adverse legal interests, of sufficient immediacy and reality to 

warrant issuing a declaratory judgment. 

24. Berthold continues to produce and market the Colibri that Hellma 

accuses as infringing the' 138 Patent. 

DECLARATION OF NONINFRINGEMENT 

25. Paragraphs 1-24 are incorporated by reference as if fully restated. 

26. Hellma asserts that Berthold's Colibri infTinges Claim 1 of the' 138 

Patent. 

27. Berthold's technology as used by Belthold and embodied in the 

Colibri infringe no valid and asserted claim of the '138 Patent because Berthold's 

technology does not satisfy all the limitations of those claims. 

28. Berthold's technology infringes no valid and asserted claim of the 

'138 Patent because Berthold possesses all rights required to practice its 

technology. 

29. Based on Hellma's statements and demands against Berthold, an 

actual case or controversy exists whether Berthold, its affiliates, and customers 

infringe any valid or enforceable claim of the '138 Patent, and Berthold is entitled 
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to a declaration it, its affiliates, and its customers infringe no valid claim of the 

patent. 

JURY DEMAND 

Berthold demands a jury on all issues so triable. 

PRAYER FOR RELIEF 

WHEREFORE, Berthold respectfully requests the following relief: 

A. A judgment that Berthold, its affiliates, and customers utilizing 

Berthold technology as embodied in the Colibri infringe no valid claim of the '138 

Patent·, 

B. A finding that this is an exceptional case under 35 U.S.C. § 285, 

entitling Berthold to be awarded the attorney fees, costs, and expenses it incurs in 

prosecuting this action; 

C. Such further necessary or proper relief as the Court may deem just and 

proper, after reasonable notice and hearing, against Hellma. 
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r. 
Dated:Ytmt 2/ ,2013 

Respectfully submitted, 

CraIg Pinkus 
Ind. Atty. No. 5749-49 
Bose McKinney & Evans LLP 
111 Monument Circle 
Suite 2700 
Indianapolis, Indiana 46204 
Direct dial: (317) 684-5358 
Direct dial fax: (317) 223-0358 
cpinkus@boselaw.com 
(pro hac vice application to be filed) 

Michael C. Bartol 
Ind. Atty. No. 20020-02 
Bose McKinney & Evans LLP 
111 Monument Circle 
Suite 2700 
Indianapolis, Indiana 46204 
Direct dial: (317) 684- 684-5281 
Direct dial fax: (317) 223-0281 
mbartol@boselaw.com 
(pro hac vice application to be filed) 
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light beam behind the light entry (5) for defkct:on ufthe lig],! 
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dinal median {M) between the light entry (5) and the light c)tit 
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device (1) rel;l\;ve til such a device in ""hid) the light is lirst 
deflected about :1 right angle and only then after a further 
direction change is directed at the receiviogposition (4) or the 
sample, is COl respondingly low.;!!'. 
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DEVICE FOR ANALYSIS OR ABSORPTION ("ICl:t:"a: [o,-thc c".':ectcrlligh! !,C'::.:n 10 !hc rd'!.:c:or ,n:l :h'~Jl 
MEASUREM:ENT ON A SM.;l"LL AMOI)NT OF [";)111 tile reflector u the J:Sht exir or to u second device 10cucC 

LIQUID at the !i3ht ex:t :Grd~flcctjng the ';;;).t beam. Stich an :trror.gc
ment has the uc ...:;:t~ge ofbeltcr ar::l mo:~ iJf,xise :ight glli.1

BACKGROl.TND ance. 
'llle alrrndy m::utioned alternatiyes, G('<'O r: ling to whi:;h the 

The invention relates to n device for the analysis or nbsorp- light beam r..ulS ~vl:hout guiding Oll! fronl the deflectior: or 
tion m;'.asurement on a small amount, for example, on a redirected to It.;:: r"cciving pos;tion, can b-: llscd, first, ifi! has 
droplet of a liqu,id medium with the help of light, which is a COJT(,~pondjnglysmall divergence or convergence or runs at 
guided through the medium and can then be detected or least through ,I convex lens. 
analyzed with a photometer, spectrophotometer, fluorometer, It can be useful if 2I1 optical elemC"llt is provided as a 
or spectrofluorometer, whe.rein the device has, in the position window andlor Jor bundling the Jight bearn, for example, a 
ofuse, an upper planar receiving location for the deposition or convex lens, before 3:1d1or after the entry of the deflected light 
dropping ofthe me(lium, a light enlry located, in the position beam into the (1pen space crossed hy it or into an optical 
of use, underneath the receiving 10catiQn, in its housing, and 15 .waveguide. 
a first device lucated in the beam path behind the light entry An especially .. dvantageous construction of the invention 
for deflecting the light upward to. the receiving location and a can be provided in that the opticJI axis of t.ie light beam 
reflector that can be mounted detachably above the receiving extends before andloC'at the lig!lt entry into the housing hori
location :md that has a defined distance from the receiving zontallyand that t!]e first device for <kflecting the light beam, 
location in its positioll of use and is filled or can be filled hy whose optical ax is is deflected upward by less than 90°, 
the medium at least in tbe area orlhe light passage, wherein a e~pecialJy by appmximatcly 80° to 890

, prefcrobly by 
second dcvice for deflecting the li3ht coming from the reflec- apPIOximatc1y S5°. Jru;tend of the right-:mgledeflcction, r.:b
tor toward a detector is provided. tive to the original direction of the optical axis, 2 sm:Jl1~r 

Such a device is dcscribed in the Germaa Patcnt Applica- dcf:ectio<l is per:onneJ, so tl,,1t the deflected bea'll from Ihe 
lion 10 2004 023 178.8 and has proven itself in practice. 2S dellec!ion point is direcled at an angle to tbis middle rela~ive 
However, it ha~ been shown that the provided light guio.'lnce, to the lon:;itu":innl lLiddle of th~ housing of the device, in 
in wl1ich theoptic!l1 uxis ofthe light beam isdeflectt.'(! upward order tei·!;e dired'~d practkuJ!y diI1?ctIy to U~': position orthe 
p;;rpendicular to its direction provided at t!u: entry to the (!evi..:c [,If currcd alignment of l~u,~ dcfkction and also, if 
device rt.ud then is guided to the actual measurement location, nccessarj, wi.;) tile help of tile wready l1l(luiun:xl optical 
results in an o\'c1.ll1 height that is lmfavorable for many appli- elerri21,ltS, \\1110:."£": I~H~ ~mple is 1u<.;'iit<;G ~'ld is 10 Ge L"<1risjte~1 by 
cations. ' , .. the Hght, D(!\i'7t;q~ fIrst by .. right angl" and then anou.."r 

d-:::l€''.:tionin t~e l!:iectiol! tOII~e s:.mpl? wilh ci',rre.~pondinJ1; 
SUMMARY expense and r~ilItilig larger overall hcishi i~ to t'.; avoideJ, 

A structurally 5illlpk: constn;ctioll of tbe invention can be 
Therdbrz, t!lere is the objective ofproviding a deviceofthe 35 pnwiJ..":1 in Il1a(,- iJ: t:1I:: region of thelighi'enlryL us a !irst 

type defined 'lbove, in which its adv;~ntases, placing small device for ckfteet iOl~ a (~flecti01l r,rlsm M a dulk:ciion mir.,))' 
sample 'anlounts of a liquid medium in a simple way Olll!.> a is prtwi;lt.'(I, wi.os~ l'cflec\;w surtilce has an img,le less than 
measure01:.!nt location and bcil:g abl~ to clean reliably and 45" rela:i\'c to th:: optical axis of tile incident light beRn]. By 
easily after the mCaSUf('ment, are maintained <md, nC!velihe changing the angl:1ar position of thl:: reflective surface of the 
less, the overoll heigllt CM be reduced, deflection prism or the deflection mirror from the typical 45° 

To meet this objective, it is provided,fbr the deviee defined angular position, the deflection of the light beam deviating 
above, that the tlrst device arronged al the lilY'lt entry is con Ji'om II right angle" aCcording to the invention call be imple
structed for deflecting tIle light beam, so that the resultitlg mented very eas:!y, . 
direction of the optical axis of the deflected light beam is Here, tm the prism, the sUlface, through which the light 
orientt'd upwards and at an angle to" the middk of the device 45 heam exits aftcr its detlC'ctioll, can b" oriented perpendicular 
and Ule inclined position of the optical axis is arranged rela to tllis deflecte<l light beam or to ifs optic"" axis, in order to 
tive to the device middle, so that the optical axis of the light allow t~le lea,st.'distorted light exit possible and to form an 
beam or light beam bundle without or with the he!p ofat least angle less th.m90°, for example, approximately 800 to 89°, 
oae optical elemer.l IS directed toward the position of the pref~rably apl'fOximately85°, with a prism surface located on 
reflector, through which the longitudinal middle extends ihe lightentry, TIlliS, for example, the prism surface at the 
between the light entry and the light exit of the device, light entry cali run exactly y€'nical, in order to receive' a 

111roVgh this angled !,osition of the light beam bundle h01';Z<llltal:y incoming 'light beam, and neveI1hele~s' the 
throUg,1 its tirst deflection, a clearly lower overall heiji,lll det:!cction of1!le 1;:~lt beam rtccorcibg to the invention by less 
results than when the ligllt bc:J:1l bumil-.i is first deflected by :han 90° call UDI1 b" impl=ented by ~his prism, 
90° and only then ori<:':lted towmd the middle of the device 55 At ~he li'ght ~xi~, as ase>;ond devke for deflection, adef!ec
and the reflector, because the dist:mce ofthe reflector f!'om the tion prisnl or dcflxtion mirror can b'e provided and tbe second 
iight entry can be smaller, in order, nevl::rtheless, to be inter device can be l1rr:mged mirror-symmetric ta the first device 
sected hy the light beam at the "light spot," namely at the bcr",cellthe enlry:mdexit, so that the optical :J~is ofall anglca 
receiving position for the sillUple, For tills solution, thc light beam coin;ng from the relk'ctorruns horizontally onor 
knowledg~ is required th .. t for dcllecting the light, a typical beLi:id the Jigllt exi.., . ' 
right-angle prism is not to be used for deflecting the light. 'Additional con~;truct!or,s of ib.:' inven!ion are the subject 

It is especially advantageous when the light beam reaches matter of c1aiil1s 9 to 18.Tiri~ itlyolves, 'in part, feahlres that 
the reflector without an opfic~l element, because then the are ");;0 providec in thi device accord;ngto DE 10 2004 023 
expense for a cOrresponding optkal element, for examp!e, for 178,8" ;.nJ rb,iLl\'e the advant,lges c!escriiJed there, I!'Jrc, the 
an oplicul w<llit"glliJe, can be spared, 6S construction acconling'io clui~ 11 is espccia!ly favorabk', 

Howe\'er, iris a:80 pO;lsible that:lt ieast olle lens andlo: one tlm,ugh \~l::;,ich tI:e necessary mnriunt of the sample (-an be 
prism andl"r one optical wnveguid; is provided as :m optical he!J espcdaE/ simi!. 
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Primarily for tho:: combination of individllal or several of 
the features and measures described above, a device is pro
duced, for which lite mee/um to be examined can be depos
ited or dropped also in very small and minimal amounts onto 
aneslrentially horizontal surface, wherein this receiving posi
tion is then preferably crossed twice by the light. 'I11is can 
happen on the way to and fTom the reflector, wherein a cor
respondingly large me;::sureInent length is produced, Simul
taneously, the total overall hcigllt of the device is reduccd 
through the skillful light guidance, in which the Iightbeilm is 10 

directed at an ~ngle to the sam!lle directly after its entry. 
Because the medium can be deposited onto an upper 

receiving locat:on, no special care and no special precautions 
need to be taken to prevent negative effects due to gravity, 
Instead, gravity even helps to hol:l the medium in its positioll, 15 

in which the measurerncnt is to take place. It is rutlicient to 
remove the detachabl.:: reflector, 10 deposit tile sample, and to 
move the reflector back into its position ofuse, in order to then 
be al:le to r.erform the measurement. Dropping a samyle, for 
ex:.tml'ie, 'With the help of a pipette, is 11 process that can be 20 

carried out very e:lsily. 
Jhe rellector can be a milTor or a relleetive prism and can 

touch the sample in the p()sit:on of use with no spacing. 111:: 
light efiectively passes tilI1)ugh the sample correspondingly 
~nd is dellectcd hack from the reflector, in order to deflect 25 
!coward the actual detector via the second device for dellec
tioll. Tbe JUea~llrcment path tluuugh the sample C3n be twice 
as large as the distance of the receiving surface from the 
Sllrk'lCe of tile refi.x:tor nnd th..: light can cover this distance 
twice, as already explained above. 30 

For a constllnt accuracy ofthe measurements and tor avoid
ing changes to the !I1..:asurement <:onditions between the indi
vidual me(ISnrem:mts, as well I!S relative to reference mea
surel1wilts, it is especially useflll when tile reflector that call 
he placed Oil top or ll10unted detachably or a cover holding it 35 

is locked in rotation ar.d centered relative to the device and its 
housing in the position oruse. In I1lis way it is guaranteed tlnt 
it is always moullled in the same poshion relative to the device 
nnd its housing I!nd thus also to the receiving position, after it 
samille was deposited. 11.e appropriate reflection conditions 40 

match accorcingly. 
Here, different structurnl pe~sibililies are pre~nt, which 


guarantee rotationnl locking, although the relleetor c:m be 

removed from its position of use. . 


So that the reflector obtains the predetermined distallce to 45 

the receiving position reproducibly in the position ofuse, this 
cistanc~ "::In be fixed by at least one spacer between the 
reflector 01' cov('r and housing or by a stop, Thus, for a user 
IlICre is not th'" m."Cessity of taking precautions for main!ain
ing the preJetcrmine:1 distance when setting the rellecter or so 
the cove .. with th::! reflector on the device in its position ofusc, 
Also, the cons:ructioJl of tile spacer or a stop Cilll0e solved 
structurnlly in cilferent ways. Here, under certain circum
stances, it is even conceivable t:lat tbe spacer and the holder 
toi the rotatioIiallocking of the reflector are combined with 55 

each other. 
Indeed, the radiation oflight onto the device can take plaee 

arbitrnrily ruld thc detection can also interact with the ligll! 
exit from tile device in a suitable way, wherein arbitrary 
measurement devices can be used. 60 

It is especially useful, however, when the device has the 
outer dimensioJls of an optical ce!1 thai can be fitted into a 
photome:(.>r, sp<'ctrophoto:netcr, fluorometer, or spectrolluo
romeler ;lnd that can he pumped with light and when tlJe 
devices for light fceding or ligllt deflection arranged in the 65 

interior of the device arc arranged in the position of tlie 
device, at which for typical optical cells, entry and exiiwin

4 
dows for t.1e light used for mel;SlIremellt, wherei'l the first 
device for light def!ection del1ects the light incoming from the 
photometer to the m::eiving sllrfac..: and the second device for 
Jig.':lt deflection dd!ccts the light coming back from the mea
surement.position to the dctector, 11lI1)ugll skillful selection 
(lfthe dimensions of the device 3ceording to the invention, 
this Crul be inserted into common photometers, spectropho
tometers, fluorometers, or spectrolluorometers, in order to 
also be ab!;:! to usc very small samples of 11 mectiunl in tenus 
of runount for mcasureme,lt. TIlls primarily considerably 
reduces tIe iuvestment and installation costs. 

Int/;i5 way, the light entry andligllt exit corrc:;pond to those 
of a conventional o,tic::lI cell, sa that feediag ofilic lig}lt lind 
also its detection alier passing through the sample cnn he 
performed very (;'asily primarily i,l t:orresponding, already 
existing measurement G;!Vices. 

For example, the ou!er dillleDsk,ns of the cross section of 
the dC';ice can com.:spond to those of.a st:mdard optical cell 
andcrul equal, in particular, 12.5 millimeters Ly !2.5 milli
Inetcrs. 

It ;;hpuldai:;u b\: mt:lltioncd that Ihe light bl;!rull CGmiJlg 
bock onl of the d~wice can be align"d with the ir:.comiug light 
beam or can en.:]osc a right rl!lgle with th:s incoming Jigllt 
beam, The latter is useful prLTwrily in flu0fometers or spa' 
troftuorometers, 

Primarily for the combination of individual or severnl of 
the features and measures described above, a device (:~fmcd 
above is prodllccd, which allows simple handling aud an 
eXa,Dlination also of very small amounts of a liquid medium 
indcpcodent ofits viscosity. Mcdill ofrcl"tiYely higll vis('os
ity can also bee;Jsily examined, 'llecause it can be held without 
a problem on Hic. essentially !lonzontal rec,eiving surface. 
FurthemlOre, thc' cf,e~nini after successful measurement is 
very easy ami can be p<!rformed, for example, with the help of 
optical cleaning doths ;)r with pads. If neces&ary, iypical 
eleruling means Cilll be used. Here it is preferred that the 
measurement 101,:!ltion ehargcdby the examined medium is 
verj easy to access, wherein the device Cllucvea reln:Jin in t!le 
measurementdr.:vke. .. , 

Overall, a dc\'i~e is produced, which can be used primarily 
in a cnl1strJction with opticr.] ccIl,like dilIlen ....ions in most 
commercially avai,able IIwaSIIrl,:ment devices aid in this way 
can 31so he used in ()Ider me3suremer.t devices witho'lit luodi
ficatkm. In this \Vay, the device C,lll have ,In optimized and 
reduced ovcrllllhdght due to the f;Jvomble light guidance, 
that is, theovcra;!hgigllt can hayc an overa!1 heigl;t Illat is, for 
example, apprm:imateJy 5% to a!lproximatcJy )0% o~ 25% 
smaller n,!ative to the device shown ill DE 1() 2004 02) 173,8. 
I~eferer:ce mcas.lI,--ement, sample me:lsl.rem"m, ami cleaning 
can be perfonlle.l <".lsily '",'illl less expenso and wilhont siZ~ 
nifiC3nt timo los;,. . 

BRiEF DESCRIPTION or THS DRAW1NGS 

Delow, embmlim.:nts of thc invention arc desc;-ibed in 
more detail witiJ reference to the drawing. Shown, in part, iiI 
schematic vicw: 

FIG.l a longitudinal section vicw of a device according to 
the invention wilha housing, in which a ligJJl Leam enters 
hori'zontally and is deflected upward at an angle by a first 
c\cvice, wherein an upper planar r.x:civing position is pro
vided for the d:;!position of the mediunl to reexamined, above 
which a reflector can be mouuted detad13bly, 1Tem which the 
light reflects back to a seconddc\'lce for tiJrtIler deflecting the 
ligllt to oUiside of the device, \vherein thc light radiates within 
the hOllsingofthe device essentially throUgll a free space, and 
also . 
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FIG, 2 U view corresponding to FIG, 1 for a mociifiCiJ 
err:.bodiment, ill which the light is guided through optic!.!) 
w;Jveguitbs within the housing ofthe device over a large part 
ortbe heigb:, 

DE:-AILED DESCRIPTIOlJ OF THE PREFERRED 

EMDODIMEl'\'TS 


In the folbwing description, parts of the different embodi
ments nia:ching in tenns of Iheir fUllction receive matching 
reference numbers even for modified shaping. 

A device designated overall with 1, whose hous:ng 6 and 
thus also its housing contents are shown in longitudfual sec
tion in FIGS. 1 aed 2, is used for the analysis or absorption 
measurement ofver), small amounts, for example, on a drop
bt ora fraction efa droplet ofa liquid medium 2 with the help 
oflight symholized by am.ws 3, wherein the optical axis of:oJ 
ec·rresponding light beam is indicated by dash-dot lines L 
running at an ang!e to the middle M, 

This light i~ guided through the medium 2 and then 
detected or analyzed ill l! known way with a photomeler, 
spi.'.ctl'Ophutom~ter, fluorometer, orspectmnuorometer. Here, 
b;)th emboc!iments show that the d,-"Vice 1 has an upper planar 
essentially hcri7.AJntal and lal",!ely flat receivittg position 4 fi)r 
depositing or dropI'ing the medium 2 in the position oflIse, n 
hOlj'ZonlflJly oriel.ted light entry S located undemcr.th the 
r<..'Cdvil1g posltion4 iu i15 housing 6 in the position ofuse, and 
a Iin:! device 7 located behind the light entry 5 in the heam 
path Jor deflecting the light upward to the receiving position 
4, and ,,]Sc~ Ii rellectnr 81ha! can be mOlmted detachiJbly 3bove 
the·r<.'Cciving po~ilion4. 

In Ihi, trd)', ~he rcfil.'Ctor 8has, ill tTle position of use, a 
defined di.tance from the receiving position 4, in order 10 
prod:l<':c. a consistently predscmeasurement path for the lig.':i!. 
This distance is filled or C.lll be fmed by the medium 2 in the 
region of the light passag<'. 

fl,r:hcnnore, the device 111l'ls a second device 9 for defl'-'CI
ing the ligl.t coming from the reflector 8 to a dellector, whi::!J 
is not shmvn in more detail in nGs. 1 lind 2. 

The firstdevice" arranged at the light entry S for deflecting 
the light beam in two embodiments is constructed so tbl't the 
resulting difllction,ofthe optical axis~t!13t is, the line L-of 
the deflected Jigtt beam is oriented at an angle upward to the 
middle of the device 1, wherein the angled position of the 
oplical axis is arranged relative to Ihe device middle M, so lhnt 
the optical axis of the light beam or light beam bundle is 
directed wilhm·t (FIG. I.) or with tffi:l help of an optical ele
ment (FIG, 2) toward tbe positioil of the reflectorfl, through 
which, for example, theJolI::;itildina! middleM of the device 
ll,-'Xtcnds ~tWCCIl (h~ lig:lt elltry 5 and the light exit. 111~ light 
is'derl~t,'d prdCti(;ully 011 the ~hortest path 10 the receiving 
position4 hnd the sample. whether it is led through frecs!,ace 
within the hou~in3 6 or tlU'fJugh an optical clement, which c"n 
be, according to FlO, 2, an optical waveguide 16. . 

Here, one recognizes in !::oth figures that before ~IlJ after 
tilc entry of the deflected light~arn into the free space (FIG. 
1) trnversed by it or into ;in optical waveguide 9; an optieal 
elcment is provided as a wir.dow fuldlor for boodling the ligjn 
berim, for m:runpk, <: convex lens 10. !n this way, the lighl 
beam can bc'bd:cr bundle<: and directt:-d more precisely onto 
the s:-.mp!e.lnboth embodiments, the optical axis ofthe light 
beam J rull'; horizontally before and at the light entry 5 into 
the hOllsing Gand the first dcv;ce 7 for deflectittg the I;ghl 
beam den:;:.~!S its optical axis L'by less than 90°, for example, 
by approximately 85° uplA'arJ, Ibis dellection ::mglc is indi
cated with the iefl'renec nU'11iler 11 in the figures. Here, inthe 
region OCtllc light entry S, as a first Jevfce 7 for deflection, ~ 
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ddkction priS:c:l 1; or opliol'.lllly also !I deflxtjon mifl'or is 
pro'~jJed, whej"i;~ each r.-:!l,~~t;I'C sllrfa~c 7 Las l1n an;!,!:: 14 
less than 45° r'.!i:rri':e I':> th':! optical ~Ixis of the in:::ideat Ii!!):t 
beam. lh~ deviJ!i()n oflhi. ar.gle 14 from 45° is ;'.alf as large 
as the deviation of the ::!rrgle 11 from 90°" 

Onth,:,pril;n1,12.is the ~llrface12a, through whieh the light 
b.::3m exits aftl'r ddlection up',\;ard at l1n angle, oriented ::t tl 

rirN angle to tl:~ OPliCll1 axis L oHhis \l:::fl.:.-cted Iisht b::::.un, as 
is easy to sec in u.:>th fi2,urcs: Be.::nusc the prism surface l::b 
locaied on ,:te lig:lt elltry is arranged perpendicular (0 tile 
incoming light beam J and thus exactly veltic:l1.. 11:1 anglc less 
than 90°, whos" magnitUde here oorresponds to that uf tbe 
angl~ 11, is produced betwt'en the prn:m surfacc 12a and this 
prism stlrince 126011 thelight entry 5. 

At the light exit there is, in tum, as a second device' 9 for 
deflecting the [ght beam coming from the slUllple and run
ning at an anglesym.:netric to the middle 1M, a deflection 
prism 15--or optionally a deflection mirror, wherein this 
s'.lCond device 9 is armr.gc::l mirror-symmetric to thc middle 
M of the dC\'ice 1 bctweell the entry and exit, so that t:IC 
opl ieal axis L era light heam C1m:rging from the rdleclor 8 
and running ut;In angl::: to fhis sec.:>nd device 9 runs I;orizon
tall)' again a: m behind the light exit, as can be s.;!cn ill both 
figures. Theopf!cal axis ofth~' dtf.t'cted Ii&ht beam thus mns 
after tlle deflection on thc shDrtest possible path to (r.c receiv
ing position 4 or t!l.c sample locat<ld Ihere and the reflector II 
ammgCd above, so that a correspondingly smati overall 
heip)1I of th(' device 1 is enabkd. 

In both embodiments, it is pro\'idcJ:I~t thc rcc(.'ivil'g 
pooi!ion 4 i:; coilSlnlcted 115 :1 suriacc and is accessih!c fl'0111 
above: Tile mC<.li';;ri! '2 tG' bee~an~hleJ is hCl4QY3ravilY.~t thi~ 
receiving positio;l. J.i,'rc, the rl.'cci\'ii'::l potition 4is dim;;!ll~ 
sio:J!)d so iarge 1'.J:..rt!lC J:ght nlt~I),iJ'S through to the reflector 
8 and rdlectc.lb::ck from Iliis refk"('tor pas~es twice through 
tpc rec~iving ?ll~ition 4anG thr;il:gh the IIw<ii'-ll1l. III this way, 
the measuremcllI !laih throllgh the sr..l11ple fonned. b~' ih..: 
medium :2 is twic,::!S large as the clist'lllce of the r.;'ccivillg 
surface 4 from tile su;,raee of the relk>clor a un.1 the ii~lt 
cov<'rs this distanzc twice. in this way, thc'measumncnt path 
is (wicc as lar!!,e as the mentioned distance. ' ..'. 

In the embodimeri: according to FIG: 1, the light runs from 
the firs! device 'I after its deflection pncli::ally unhindered 
tiU'ough an Opl.'ll space R within lhe honsing 6 to the sanlple 2 
and aftcr reflection from the reflector 8 in ~l:e same way back 
to the second de\' ice 9. 

In the cmbodiillent acCording to FIG. 2, however,the light 
lnmdle is guideo by the optical waveguides] 6 amI 17 and is 
t!iereftJrc'comp:lc:ed in its cross s~c1ion. Directly after the 
denc~lion. and b':fore the rt'Ceil'illg position 4, however, there 
is !be ~:readymell!:iolicd convex le.1.s'10 bnndling the light or 
:1 co.:Tespor.cI;ng opt;cal wincow, wherein such a convex I !ns 
] 0 i, l:lCll al~o provided h the reflected li:;ht in front of tile 
second ,ievii;;l' 9,' ,.' 

TIl'! receiving :,!osition 4 is lc1we.red in bOth embodin':::nts 
relative to the upper ent.! sid~ orth::.- hOllsing (i covered by the 
rcflector 8 or :l cover HI holding t:lis reflector, so that the 
boundaries of litis lower~:I section siml\lt:aneously limit the 
receiving pos;!io;1 t\,mc thcrefore cor:.tribut~ in the fact that n 
v::ry smull illllfJ].<.t of u ~ample is a:readyhe:c and CFinbr.
examined.· , 

Tile rcflect('~ S canl:ie a mi.TQ; or -:I rctl~ctive plisi11 anJ ~aa 
cl'llti.ct thC'Sil:lljl!C of ih~' illt'diu;n 2 with lio s)':ll'icg :n :ilC 
position ofuse. As mCIl~iollilj, the Illcasurerricnt ;inth through 
:he sample is thenr.vicc as IllTEe as th·;: di&tanc;: orllie rece:v
il'g position 4 fro..,) the surface "ftJ:e reflector 8 iUld tl:c light 
covers tllis distimcc t\viee for fOfmin3 11k tOl.1l111ea.'ltu-ement 
r~k " ., ' 
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The reflector 8 that can be placed on top or mounted 
detachably or the cover 18 holding this reflector according to 
FIGS. 1 and 2 is locked in rotation and centered relative to the 
device 1 and its housi'lg 6 in the position of use. The distance 
ofthe'rcflector 8 from the receiving position4 is here fixed by 5 
the spacer 19betwcen the reflector 8 and housing 6 'or-in 
both embodiments-between the cover 18 holding the reflec
tor 8 and the honsing 6, (-Iere, tlus spacer 19 can preferably 
rotate like a ring; in order to main~in a uniform distance. 

The device 1 preferably has the outer dimensions of an 10 

optical cell, which can be fitted into a photometer, aspectro
photometer, fluorometer, or spectrofluorometer and which 
can be pumped by light, and the devices 7 and 9 arranged in 
the interior of the deVice 1 for deflecting light are here 
arrangooutthe position, at which for typical optical cells, 15 

entry and exit windows arc provided for the light used for 
measurement. 'The first device 7 for deflecting light deflects 
the light radiating in from the photometer or the like to the 
receiving position 4, while the second device 9 is used for 
dt'fleeting the iighl coming back from this measurement posi- 20 

tion to lhe d?tector. The outerilimensions ofth:.:cross sl'Ction 
of the d;)vice 1 correspond to L'lose of a standard optical ceIl 
uad equal, fer example, 12,5 m..'11x12,5 mm, 

Therelore, as can be seen in the figures, the optical uxis L 
of the emerging light bean! aligns wilh that or the incoming 25 

!ig.!}t beam 3, but these two areas of the light beam could al.o 
enclose a right angle if the two devices 7 and 9 are rotated 
reiative to each otlIer accordillgly. 

't The device 1 for thc nnalysis or absorption measuremcnt of 
a sl11«1l amount, for l.'Xalllple, ofa drop or adroplet ofa liquid 30 

medium 2 with the help of light 3 has an upper pI8J.".ar receiv
in~ position 4 for depositing or dropping the medium 2and a 
IiglJ,t entry 5 located in t!le position of use underneath tills 
r<JCeivhi.g position or receiving surface 4 in the housing 6 and 
ulso, in the beall1 path behind Ihis light entry 5, a first device )5 
7 for deflecting the light upward to lhe receiving position 4, 
where a .eHector 8 that can be mounted detachably is also 
!ocaK'(.!. Here, the device 7 for deflecting the light be,,'un is 
constructed so that the direction of the optical axis of the 
defle<.1ed light beam is oriented upward arid toward the 40 
middle M of the device 1 and the inclined position of the 
optical axis ofthe I ight beam is arranged relative to the device 
llIiddle M so that it is directed toward the position of the 
rellc.elor 8, through which the longitudinal middle M runs 
between the light entry 5 and lhe light exit ofthe device 1. 'The 45 

overall height of the device 1 can be correspondingly smaller 
than one, ill which lhe light is first detl,ected by a right angle 
and ouly thell is directed via another c11ange in direction 
toward (he receiving position or sample, 

The invention claimed is: so 
1. Device (1) for the ana Iysi s or absorption measurement (, r 

a small alllount of a liquid medium (2) with the help of light 
(3), wlllch is guided through the medium (2) and then can be 
detected or analyzed with a photometer, Spl."Ctrophotometer, 
fluorometer, or SpeCllo/'luorometer, the device (1) comprising 55 
an upper planar receiving position (4) for deposition or drop
ping of the medium (2) in a position of usc, a light entry (5) 
located iu the position of usc underneath the receiving posi
tion (4) in a housing (6) and a first device (7) located in the 
beam path at the light entry (5) for deflecting the light upward 60 

toward !he receiving position(4) and a reflector (8) that is 
mounted d'::\acbably above the receiving position (4) and that 
has, in a position ofuse, a delined spacing froin the receiVIng 
pOSition (4) that is lilled or can be filled at least in a region of 
the light passage by thcJ!lcdinm (2), wherein lhere is a second 65 

device (9) for deflecting the light coming from the reflector 
(8) toward a Geteclor, the erst device (7) arranged at the light 

8 
entry (5) is constructed for deflecting the light bean!, so that a 
resulting directil'n of an optical. axis of the <k:flL'Cted light 
bcamis oriented upward and at an angle to a middle (M) orlhe 
~~ru~~~~~~~~.~~~~ 
arranged relative. to the device middle (M) so that the optical 
aAis of the light beam is directed without or with the help ofat 
least one optical element toward a position oftlle relleetor (8), 
through which the 10ngitudinaJ middle eM) extends between 
the light entry (5) and the light exit ortbe device (1). 

2. Devicc according to claim 1, wherein as the optic::ll 
~element for deflc-::tiug light heam toward the reflector (8) and 
then from the reflector (8) to the !igbt exit or to a second 
device located at 1l:c light exit for defecting the ligl:!t beam, 
there is at least one of (lac lells,'one prism or-one,optical 
waveguide (16; 17). 

: :I. Device'according to claim i, wherein the I igh( beam ru'ns 
out from the deflectIon device unguided Of ufldirec;ed toward 
the receiving position (4). 

4, Device ace0rding to claim J, wherein at least Olle of 
befo!'e or after tlte elltry of the d"fleeted light J.,eanl into lhe 
free space (R) traversed by the light bemn or an optical 
waveguide (9) tnere is an optic:.:1 element acting as at least one 
of ~ window or fer bundling the :ig,ht beam. 

5. Device according to claim], wherein the optical axis of 
the I ight beam (3) extends horizontally at least one 0 f in front 
oforat Ille light entry (5) in the housing (6);md the first device 
(7) for deflL'Cting the liglll beanl deflects its optical axis (L) 
upward by less than 90°. 

6, Dcvi;;e aecording to claim 1, wherein in u region of the 
light entry (5), as Ihe first device (7) for deflection, there is a 
deflection prism (12) or a deflection mirror, having a reflec
tive surface (13) that has an angle (14) less than 45° relative to 
theopticaJaxis orlhe ir.ciden~ light beam, 

7, Deviceaccording to claim 6, wherein on lhe prism (12), 
there is a surface (12a), through which the light beam l.-xits 
after the defleciion, lhat is oriented perpendicular to the 
defleCted I;ght bcaril or to an optical axis' (L) thereof and 
forms an angle l?ss than 90° with a prism .urnlce (12b) 
located at the light entry (5), ' 

8, DL'Vicea;:corGingtoelaim 6, wherein on the light exit, 
the second c!e~cclioil device (9) COl::1pr!ses a defiecri,lIl prism 
(15) ortl.::flec(ion mirro~, and th~ s~cond det1ection (!cvice (9) 
is arranged mirror-synu:r.etric to th~ mid:]le (M) 0 fthe device 
(1) between the entry and exit, so th,it t!Je optical ,"xis (L)of 
a light beam emerging from the reflector (8) and (:xtclldmg (Ii 
an angle extends horizontally at or be!!ind the light exit. 

9, Device accord ing to claim 1, wh:'reio the receiving posi
li()O (4) is accessible Ii-urn <ihovcand the medium fo bcexanl
iued can be fixcri or is held by gtllVity on thcreceiviJ1g pelsi
tion (4), . 

10. D.:vice according to wherein the receiving pos;lioll (4) 
is dimensioned so Inrge that the light (3) running to the reflec
tor (8) and reflected back from the rcflector is guid~ at least 
once througlJ the recdving position (4) and Ihrough the 
IIlcdilUn (2), 

11, Device according to claim 1, whcrein the receiving 
position (4) has a lowered section rel"tive to an upper end side 
ufthe housing (6) covered by the reflector (8) or a cover (18) 
and bOllndlJri~s of the 10wered s.:ction limit the receiving 
position (4), 

12.Dcvic<: according to claim 1, wberein the rel!cctor (8) is 
11 mirror or n rel1ective prism and contncts the sample of the 
medium (2) withotll spacing in the position ofusc, . 

13, Device accordingtodaim 1, wherein the measurement 
path througll the snmpl.: is twic~ as large as :l distance of the 
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receiving position (4) frolll a surface of the reflector (n) and 
the light coveTS this distance twice for forming a tot11 mea
snrement path. 

14. Device ac(;()rd:ng to claim 1, wherein thc reflector (8) 
can be placed or mounted detachably or a cover (18) holding 
the reflector is Jocked in rotation and centered relative to the 
deVice (1) aGdthe housing (6) thereof in the position of use. 

15.. Device according to claim 1, wherein a distance of tile 
reflector (8) frum the receiving position (4) is fixed by at least 
one spacer (19), which is arranged between the reflector (8) or 
cover (18) and housing (6), or by at least one stop. 

16. Device according to claim 1, wherein the device (1) has 
outer dimensions corresponding to an optical cell, which can 
be fitted into a photometer, spectrophotometer, fluorometer, 
or spectrufluorometer and which can be pumped by light, and 
the devices (7, 9) arranged in an interior of the dcvice (1) for 

10 
guiding or ddlcct:.ng light ,Ire 2l7llngcd at a position of the 
device (1), :;1 which, for ty!,ic&1 optical cclls, cmry nn:! <:xit 
windows for the I:£,jlt (3) used f"r :h~ meaSUf('mcllt "r;." pro
vided, wherein :he first d'~llection dcvke (7) defk-c\s the lir,hl 

5 	 mdialingln from the photometer or the like to thc flit'ei'/ing 
surface (4) and th:! st.'Cond dcvirc (9) for light dcfl ...'Ctiun 
def!ects the light coming back from the mcasurement position 
to a detector. 

17. Devicc::lecordillgtocluiru 16, whcr...in·theouterdimen
sions ofa cross section of the dC\'ice (1) corres;mnd to those 

10 	
of a standatd optical cell and equal, ill paI1icula:, 12.5 
mrnxI2.Smm. 

18. Device according to claim 16, wherein the optical axis 
(2) of theeme;ging.1ight beam (3) aligns with Ulal of the 

15 incoming light b~am or encloses a right angle. 

* * * * 
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Law Offices of 
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March 28. 2013 

Berthold Detection Systems GmhH 
Dr. Anselm Bel1hold. Berthold Breitkopf 
BJekhstr. 56 - 68 
75173 Pforzheim 
Germany 

Dear Dr. Berthold and Mr. Bn:itkopf: 

I am contacting you on behalf of my clients, the owners of the United States Patem number US 
7,483,138 B2, regarding the following maHer: 

The description in the brochure of your product Colibri Micl'(Jvolume Spectrophotometer 
suggests that said product is IHilizing the invention of my clients. 

Clearly your instrument is an apparatus for In(: absorption measurement in a small quantity of 
liquid medium, e.g. a drop, by means of light, \vhidl ig guided through th~ sample 10 allow the 
detection or analysis of the sample. The Collb!'i Micnwolumc Spectrophotometer is comprising an 
upper planar receiving position for deposit or dropping oflhc medium in a position OrtiS!;. A 
light entry located in the position of use underneath the receiving position in a housing and a 
device located in the beam path at the light entry fbI' deflecting the light upward toward the 
receiving position and a reflector that is mounted detachably above the receiving position. The 
instrument has, in a position of lise, a de1ined spacing ti'om the receiving position that is filled or 
can be filled at least in a region oCthe light passag<: by the medium ,,,,herein there is a device for 
deflecting the light coming from the reflc..:tur toward a detector. 

bKlosed you will lind a copy of US Patent issued to my client which allows you (0 verilY that 
y\wt app<lI'atlis is infi'inging the irnpt.,rtill1l Orst claim of the patent. 

On behalfofmv clients I am asking Y\1U to explain the f~lCt5 or show prior rights that arc allowing 
\OU w utilize tht, palent in the manner desl.~ribcd. Absent any such rights, we are placing on 
notice to immediately ceaSt~ and desist usc of any inlbrmatiofl or claim protected by my client' s 
P;ttent number US 7AHJ, US n.::. 
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t\larch 28. 20 Ii 
Berthold Dch;'"rion Systems GmblI 
Page :2 of' 

[ anI expecting your res ron:;..: by no later than April 15.2013. S:lOuld we not rect:ive your 
rcspOll::>e, we shall assume that you will not be able to provide (\ satisl~lClory answer. 

Attorn..:')' at Um 
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Flt!ld tOr CI.."Hil:llti<m SC>lrch 

J56(4,12;\"(I!:246 
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S('t.: ;:~prlinl.r.inn rill." ftir c. ..Hnril."te ~t:.~;1r..:h h.,-.i(;.ry 
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on!.LR PllHLlCATIONS 

S,hiek, (",,,aid, 'I "'hw.ch,' Opltk. /cnU.1'ldk Illt 
Fach"hula",f?,hh:ng "'('1, 1'1' "fl-S~. Dk"k" 

Pri/norv!:.:tamltlt"f' Rn!>, \1 [~llHl{)ObC 
(7J) ..411("'fW" A~WJll, 'w l'Inn, \'(,jl'C! lind K"<'nig, PC 

(57 ) ARSTRA,CI 

:\ dcvk" (I) br allit]YS!5 Ufllh';{)rptio[) I.11C(l$UrerD,,'Il1 (m smnll 
illl1'.mnl', illt ':"'<lmple on a (ire'l" OJ ample! ofu liquid nwti!!ln1 
(2) using lighl (3) w pn'\HlL"(i, with an upper planar loc,16D!l 
(4) IN lh" applica!i(l!1 ('r drupping "fIb.: medium (2), a Ugh: 
"ntt)' (5) ill th,' b('Uiiinl;( (6) ilm1llged b"ne<lth Ih", k"',III<~l 
suriilce or l"!(X.'iving p{,lsition (4) and II first d~'"icc (7) in the 
Jighl beam behind !ll{' light entry (5) for dt-O¢i.,tion of lhe lighl 
upwards to till;, ,,'<Xlvi liS p,,~itiol1 (4) where :1 u(1ach.1biy 
m')UfllOO M1ecll){ (8) is nlS() Jocawd, The dcvk:e (7) for 
de/leetillp, the Jight beam is dv-signed StIch that The direction of 
Ihe opti,;al axis of the dellee!",1 light heam is oriented 
lJrwarU~ lov.'<lrd the :njddle 1M.! of the de~'i<;e (11 and Ihe 
IrldillCd posilil'n or lhe ",pll.:;;,1 'lxi, of the liy1J!. beam wilh 
legard t" tlw dt..·vin· mid-pdfH (Mj i~ arranged III be dire<..1\ld 
!lIthe positioll of Ihe reil.:cll'r (8) through whil:h the long;!\), 
di.m.t mcdi!1l1 (M) lmtw<:en the bglt1 entry (S);;,nd Ibe lightexil 
frollllh .. device (I) ':xteud~ 'n,e heiw1t "fthe a$st.."lubly ofIhe 
d""'ice (1) I'elmhc 10 50.:11 a dt~vke in which the right ii' Ill'S! 
dcllc~1~1:1 «huHI :l right <mgJc ,mel ou!y ilit11 alh..'f ;\ Iluth"t 
dir,;;:li,.ud"uJ!?<' j,,jir('c1,:ul.lllt,,,, f""'''I' illjl. P(l.ilivtl (J)O! tbe 
:;amph;, i-,; \.'orn:~pnn,iingly It)\.'\'t.~r, 
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liS 7,·l83,L~8 B2 

I>EVICE nlR ,\"IALYSlS OR :\llS()RI"nO~ 
.\1t::\SVI<E\1(c:-'T ON A SM\I.L .HtOt::'U OF 

!Jon!) 

R\( 'K( ;!{Ol JND 

nl\.,~ in\ l.>utinn fdaii;'!s h) a di.~Y-i\'-{~ l~)r the ~lni1Iy$i~ ~"r Hh~\}[r~ 
!lor. tH~lSHft~m('nt ('Hi ,J ~fn:JH anl\HlH1 t :(1f ';~31Urlr...•. nil a 

,1 IlIt\dimn "it!, 1h" help ,,/ light. whidl 
t1tt' rrh.:~uiu!l) and caU t.1H.-'u Ix" dt~t"~Lk~j 1.)J 

<t11~ii~" I"~'!(J phr"t-.Hll(1l,,·f, :'rl,,'(;tr(jph(~ti)U1t'tV:, nuorllrn":;k~L 
(If Si't''(.'1 rr'.f1lh-)r\')JOch:r. wlh.~f\.~!n {he dl.~vie(' ha.:-., in the piJSili<.):1 

l:ftl~':;, an uppi.;(p1~m(tr r~{~iving k'>(.~HlioH f':ir thcdl,;,~l)(.~ifi()n ~'jr 
Jrorrin~ of Iht: tn('1.'tiutn~ n 1ig,ht t'"n.\ry lt~Hki.i. in th,,~ f'l('},itif,n 
of US\:'j uudt'rll':Hlh the rec~i\'in.g ),'Cation~ III it~ howung. iJ.nd 
a !In,, de"j;:e k",atc'd in the b~lln path l:>t.'hll1d lh" IJght entry 
f"f dt~tJ(JCtillg the liSb! upward 10 the rt~dving ({)(attofl and a 
rdk'Ctof thllt C~Ul be m(JuJlk'd dd<lchably above the rc-cdvinj1, 
lncarion /lad thaI has 11 dciined dj~tan"e from the ra",'hiny, 
location ill ils p"sili<m of \1•• : and is III k..J. or "un be CiHcd by 
the lll....dium at leas I ill tlw ill..", ofthe light p1ISSitgt\ when,>l.ll U 

s<~,)n,l de\'ke fur dc!k'Cliuj! lb,: light ,:urrdllg irom the rdlt<> 
!ortuward:J delllC!l:lf i~ provid"d 

Slidt a dcviL'C 15 dcscrib<,d iIllhc (ic'nn:m Pulen! Applie;)
[Iell 10 lOO.. 023 l7i:Us :mel has proven itsdf in pmctin.'_ 
H,,'we\~r, it hu., 1><.",n ,l!o" n lIM! the provided lillht l/.ui,lullce, 
ill"hich :h"optic)11 axis "nhc light b"'"ll is del1<:<:I"J urw~rd 
porpc!ldi;.:ubr 10 iI., dir~"'li'''i pmvkkd al the CUllY (" Ill<' 
,jC'o'ice :lnd then ,t; g\lidL~:! tn the actlllil rncastlremcru lucalit,u. 
r~,"lls in all <wer::;U heighl tll~1 i~ wlfiwumbk !(JI' mallY ~.rt'li' 

SUM1vL\RY 

Tbcrct~)r(.". tht".n: 1$ the object tv,," of'pruvidjug a de\: ic~~ ofllti,.~ 
fYP" deflnc:d ahove. in whkh it. udvatHagcs, pla"/ng snlall 
!'ample "m,>um. "I' il liqllid medium in a simpl" way nn!t; a 
nK"~iSUrCll1l.,.."fll k)Ca1ion mid bc~i,n~ ~hle to ck"'~1n rellahlv and 
l2'llsily ,;'itk"r thc- J\lL'3sUR"1))CtlL a~~ uKlinlatHed atld. nC\-'~r1h(> 
h::,:,;. th..: overaH l\i...'~~tlt <:~:m he reducctf 

l~) m~'C,1 rhi> '.)t:I(x.~ti~\~~ i1 js pf'ovidt.'d, fC'f lh.: .. k'\ ic\.~ dcfm..'c 
;tl""vl\ th~ll the fits1 d0Vi~(' <trrnugtx} ~H Ih~' liglH entry i;.; l.:UH
,;mKh",1 j(,r ddk"ting ttle ltght bellJU, ii.1 dill! the' fc,'ulting 
dif'~liNl ('.f the "ptic~ll axis or lffi: de-lk'C\ed light lWllJU is 
ene'owd up ....'lIr,h ilnJ ,,\ :m angle \" Ibe luidd1c of th~ devicl' 
allil the inclined posilillfl (.r tire "'plka] axi" " arrnni/,cd wlu
tive tu tll.: Jt"":;" Illiddk, so thutllw optic,,) if."ls "1'111,, light 
b",utl (II' Jig"t beam bundle without nr with the lwlp ofat le",l 
"ue ,'pti",tl ek'UW!ll is dir{'Ct~,l toward the rll$ui<)(1 III til,' 
r.:fkc{CIc, tlllU\ll'll WIllCh the ]vngitl1dina! middk ;:Xfene!> 

b"t:W~"ll t.hc light entl'), hm\ tJw light exit "fib, devk.:
D'f\)Ugh this angkd p,>s'ii<m ,)1' rhe light h,'am huudk 

throui-h its :'irst dctl("'Cl'lt)f1~ a dearly bWt.:T ~)\'.:rnll h(.~i~fht 

n:sult, thall wh,~t the Hg!lt lx:illll hundt., IS lil1>l (1eIk"ClOO by 
90" ,md (llily th"ll nricl1ll'd I'''VEIN tIl<' [lllddle- "r .he clevie... 
:tnd th\.' rt.'llt't·t1f, lk'\\nL~[t rll'l' dlst.tn(z-" ,"Inil", !"t~!kch~:r fn.,tn Ill..: 
!i;;h\ c~ttry c;,w b(: ?-lna!!cr, Hi (lr\.k~r, rK""\ l:t1hd..~,"i, to hit:.- iHI{'l'

Lght n'::im iff rhl.~ ~'!ik~.hl 'r"'-,t, 
I\H' lhi .. 

rf?ht-an~e pri.;.u; J-; 
~~ (,,':~r"'<L~i· (ill) ,J,h ~'if'~aJ.::'l'\)\l:-. '\?". h:.:n tlie

1h...~ i'i..::Hi:;\.:t;)[ \1. id!<HH :!lJ I'ptJC;!! ~'krn\'111 

;J'?\'''11'.~~· 1~)r:\ 

,HI. \ \ptic;.d \\ ;l\ 
J lrn.\ ,--'vcr i! i~, ,ih~' pn...:,ihk~ 1 !\.'+I :.~ k',H:~ ,',Co\,' k\ ,.... dfht, 'r on,,' 

-:. 

1.' 

2r, 

,I, 

!< 

.". 

"' 

'\i 

" 

2 
('h.~n.l(.~rj( 1~')r lb.: ~h:~n~--ct~d hkhl bemn 11., tlk' re:lediJf ~l:nd thel1 
I"1"0r11 the rct1cch',r to lhc Hgh~ t:xit \\f lI,. a ~;;';iHhJdc·vicii.~ kt(~41h.~d 
;llllle b!i(llt ,'Xil jc,rddloclinj.\ the lilifll peBlU, Such <111 

m'~IH has tlw iHiI:ml11i'" ofhen~r Imd m<1fl' pr•..:i~t·lig.bt 
:.lliCC, 

Th;;; aJrc<hly rnentltH1Cd alkrn:ltj\,I..~! at:cordillt~ 10 which the 
light ht"l:lm runs withoul gUiding "ut ihHn tll<' <\(:lk,'rion ;',f 

redin.-ckd tel 'he r",l,iv 1I It', pI."lri,m, ,.Ill he lh<xL first, ifi1 h"s 
H i,.:nrrcspf..'ndtflgly ~m~~n di\~eH( .., ~\rcnnV("f~en\~ ()t rua~.;H 
k~u::-' thtlAl}l.h ':-i convex ll.··n~, 

!r -\.,'iH) hi: HS-t)"fu! it w'i ()pti~'al ":'Jt"n:K'm \$ ;JS ~1 

w indo", and/or to! bundjJJ1J!. Ill" li>\b! beam. ('~all1pk, " 
cunv(:~ lens. hefbrc and!{)f ath:w llH:~ t.:nlry :,1' the dctlt:..cwd tigin 
t)C:~J11 jmo lbc \)pcn ~r~-I-';--t' c[,L1~>l."ij b:1," it inJ() ~1n optL.:ai 
wilveguide. 

,.\n (,"spcd·atly o.l.Jv~nlagt~)!"h ef'H;.,.iru,,~~jon of the inv()Htlon 
,;.ul be proyided in Jwt the "pti,cl,l axis of {he lig!ll beam 
cxl<zoos be> I,'(e lIud/or at the light "'lIlry inlo Ilx, housillg tX)ri
t(!fltlllly lind lhat the fin;t devit'e for deiit'Ctiog lhe Iigbt beam, 
"hose ,,'plk:nl axis IS dt'lk(;k~l upw,.,rd by ks~ than i}()", 

<..'t>p<xially by lIppn,xirn«tdy 80" 10 IWq
, preferably by 

"ppmximlllely 854 lns!cad ufthe ri~ht-'[jgle ddlcClion, re!a·• 

iive t(l the ndgiIml dir.!"lioll of lb,> pptical axi~_ :1 ~m,tlk':f 

dci1ec1i,m is pcrfonllt'd, so tLllIi tit" Je(k'Clt'd hearn ({-"m tll", 

ddlectian pllirH is din.'CIN at all ~ngle 10 this middle felal;\,,, 
to tfilll<lngiLUdin«1 middle, (,1' Ill<' hun.ifl!! (.f the ckwice, in 
order 10 he dirl,\:tcd pr:Jclicillly dirt"!!Y !(" t.he pOSil ion of Ih..: 
{h:vll~(! f~\r (.A)rrt:",~t alignn..'t:.(Ll of the defkt.~lk~H and als~\ li 
ut.'Ccssary, with tfw bell' (.1' th" already Ilwm;ouro QPlk<.i; 
"km~'flr" '" h"f" tiw sample is locat<.-d and is ttl h" !r.msltc"<l by 
!lt~ lig.bl. Dc/kelion tina by D fight lillg,!;': and UHm :tllNh"f 
ddlC'1.1i"f. in the dlR'Cllon to the .ampl.: with {'orresp"mding 
eXI"-,n",, al1d resulting larg", ""emll hei;)l! is to be 8void..><l 

" ~lruclumlly ~imrk con~trucliLl!1 of the illH'lltiOli (·cl!l 00 
pflwick..J. in Ihat, III th!! tcgion of the light C'lIlry, liS a hrst 
dt"'i<A' fnr&f1(~1lvn, a delit,·':li(llll'rism or a defk.c:i(1rI mirror 
is pl'<widc...a, wh(.\~e rdl~"Ct.iv... snrii<ce hlls 1m lingle ""liS (han 
45' rcblivc W tilL' oplk'11 axis of till' indd(lUlli~hl be.1m. I~y 
changing the allgnh,r !'O" II ion of the r.~l.~live 'llti),ee ot lhe 
d"j~ection prism or the dd1e,·tion mirmr from the r),pit,)<.1 4)V 

angnlar rll~dti .. lfl~ Ih~ de:U"x:th'l1 \:~rthc fight ho\,'~anl dcviatiu!;:, 
trolll a right augk~ ~l~i,;(lr,j}tlg (u the invtJl1ljoll call h,~ loiph:"·· 
m<'f~,.'d Very ""lsiIv. 

llcr~, on- the priSH1, lh., "triac.:;, through wh.ich til.' lighl 
beam ':Xlis alh:!" its dd]ec-ri{lll. l'::lJl be ori':'llt..d [,<,rpet\,lit·u1a.. 
1<) this dcll<;ckd lijl.hl b"am or to it,; optic(il axis, in (mler \(, 
,,11(1'" the leu';l di,(nrtcxl lighl exit rossible <md to J{mn a::. 
ll1lg1.., l.,s$ than 'lIP, f('r cKllmpk nppnndmmely &0" to il'r', 
I'f<:fefl.lhly :lpl'roxirnatdy 1\5"." itll a pri,m ,urf:ln" Jocnt"d ur, 
lhO;.~ light culry Thu:5. n~r '-"K.an)plc" llH.~ pn>Ul ~url~u;t: al tlk' 

light enuy "~ll nlll <.",;\Clly ",·,'lic:ui. i.u ord"r In r"",iv,' 1l 
fmriLOllIally iw.:oruing light beam, and r1e""fI.11ele" thl: 
d:.::fk...1Rln (,flbe light beam ilc<.xlrding :.(. the invention hy ic:.;, 
thall 90" <1flJllh<ZJl Oc.implcm,>rIl.:d by this rri~m, 

A1 the light exit. ,":1 ~"<.~jnd ,ll:vl<.:cJ'.'rdd1wlion,,, den.!\.'
li,)l\ prism \!,-detlt"(¥tlt)n rnlrn$fc.u) bern." Id;;~J ~}]Id 1h..."~,:,,".:\ttd 

di..·\..·jc ....... ..~:w h...: drnH1:~...·d luirn~r~:"~-"·IH!Jelr;t; the' linl ,J<\~\-~l.-,;.. 

hdWt:,'n .he «lltTY nod exit,S':): rh{1t 1:1cl-.''jptH::.ali.1X1:::i ~,)f;H~ ,Jn~kd 
H}1hi bt\jrn 1.:'Hul.n.\.i', !-;uc't !t,-~ f'-.'il;;;'t'1nr rml:-, hd_d/l JllLt;\ pH t'l 

h('hrnd 1h' hghl ."" 
Adt.:Jitl(\fl~1! n-'iI:~tnL..'if, In·; 01 th.: iW....."i1!lon ;·~rl.': f-h<.J ;dhi~\...'t 

maHt.'f ,-d d,'dm~~' :\1 lX. nL;~; ip\\·I\t:~. I') tHlr1, k-::ltHn..--:~ ;fjJi 

H:'t; lli"d pr,vidl.-'o in th'L~ ~k-'vi(',-'" 1"0 1>1' 10 :~J04 q:~ 
1 '?X,;;';: .and that blvi-.~ tth..' <HjVdnt~if">;; lh","n: 11;.:;t.:. tllt..' 
,,~!'tl;'AnH.~tl'lJl ~h:(:Dnlinll h' .;;Lmrl II. j~, I.'sp->.:'(;i-_dl~ t<'i\'oI\lhk', 
!}!ntiltlh l,1.,'h.dt t~K .m)olJl;~ dw ..:miple utn hv 

hi-.'!t! !':~rL·",-~t~~Hy ;,!H~i~L 
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PrimariJv {~H (he (:oIubina!inu .of individ\J;!l ,)t M:v.:ral (j1 
1h~"' t~'aitjrL\~ "Hid flh.'a,"nrt."'i zh.·S('Orx."'l.1 ~1h(j\ e, a dcv;(.,"'t~ 1"': pin~ 
duc',-,,!. f~'r whidl 11l,' uwdluUl ill be CXJ!lllned ,':Ul he <kp'»
th.'''d ~lrdr,,)ppesJ alsu in \,f't) ~.mJH ~od lllitlln1;11 mnounts (Iuto 

an t:s.$e!H\~jliy ht.,Dl\)J1Ul! surr~~e~ \\,hi""r,,,~in thl$ !'\.~dving I,><,)si· 
\It'U t:{ then pret<'+nibty Cr('tfdc\.f h-lfiCl.-) hy the hgh1. rhi~ call 

barr~n ~m th(.' \\~y t,) ;;~nJ H-n!i1 the rdk'Ctof, whl\..·rciI1 ~t (·Of" 

liE"gc Int~·a$un~fJ)erH length 1~\ ~ltlIl11

"Haj ,l"t'C1l! hClp:hl ".r the 

thft'\;&h tht' '>kHHt.ti Lght gHi,Jah.:~".ljl ,,\'hidl 

dllt.-"\.vf~'d ~t{ ~m da~h:-' to til..:' >.:Ht(.~,~th ~d~\!r HI' ~tHrv. 


ik~';(tU:-\l~ th~;, ;rwchurn ;;.itn d~·l~'1s:jtl..'\i {'lnio iU} ~,Iprcr 
t'f"..."'.\HlurL no '!.Pt..~,dd] "":lfC and no ~P{'ClUJ pr,,~cmHj(\nt> 

u\":Cd'h) takco h.J pre"vGtl~ n~""g.HtJVJ.: i...tl£"'Cb dtJ~· {() gnfvity, 
lnstt'dd.gpvityevi:nh<:lps 11.1 hold the medium in ils posili,m. 
in which tbi.: rneaSII""tll(CU! j, tll take pklce. It j, sllflkkm It:: 
n:nl{r'{~ th~' dci;~hahlc !'\:"'j}\.:>\,:lnr. h' d~'1'llStt the So.;iltlpkl Ulld 10 • 

milt'" lil" r<.?I1eCto( back j nk' ils po.ition ofU$", .in ()I\kT 1(, tl!"'11 
be "hl(, It' j'crill!'Il til" tn':,,;lurt'ltlenL I }ropping a li'lmple. li)r 

\\' l1h dH..' bdp .;;f ~1 "if'l~ttt.\ i~ (j pruc~~s that ,,"an he' 
;',Hlt l'crv i-1H·itV 

[ill:" r\.ttk"Ch); C:W b~· :J minor vr a refk."\,~ti\:c Prl"slH und ~an 
1.Jlh:h tbe s:nnrph: in the positiou of us!.." with J1d i;p;Jdn~, Tilt" 
!lithl d'fi.:<:livdy p;.lS'~"s tlu'I.'lJgh thl! ,:wlple "'<>rrt'sf'<10diugly 
:md j.< ddlcct.,J b""k from till: n'tlc·c'''>1; in order 10 ddkd 
i~;\\~ull tl'H: ~l'Huil d(·l(x'll·r 'vj.':~ thu ~t:x~ond d{'\'ict.~ 1\11' d~tlt.'C
tiU:L l he rn"a~lll'er!lenl pillill.hrongh the ",mpk C~1fl he [wk'" 
a.' lill)jt' as Ill, di~hJl1'" uf th" receiving .'llrii.t(~ irum til,! 
~urlilce llf tho: rt'lkoclor !lnd the light can covet thi;; diSj"lIcc 
1\\ i<;,,, tiS alrC<ldy explain",1 aN"'" 

F,)I' ac<)nstan! !lCCUl1H':Y ufthe mCll'IIl'ClllCIllS and J~lravoid
tng change. t') the me;lsurummt conditions belween th.: incH
vidaal t11e~":\1I,m~..,nt!;, welJ itS relatiH' In roferefJ<~ mL'll
Surcnl~'tll$, il i, esp,"<:d Iy ll"",f!!l whell tile Nik"<:!or that ..,an 
be placed <)0 lop or mOUIlI\.'(l dettlc hably or ;l cover holding it 
i:; Iocki!din r<)ld!lon <H1,j centered relative to the deviCIJ lind il~ 
housing in 1M )'Osition oj'tlSf.', In this way 11,1.8 gmlflUltoo.) lMt 
i, i, alwuys m('l1 nkd ,Hllle';:'l me po$i tiN. relative 10 the device 
~H1d \1:; Itnd thus /lh,1,.) 'to 1ht." r.x~(dving l)()s:lI(in, a.1h~:l 

."',n".'''''' The apl'rt~prbh: t(,\!l~'llon c(mditlons 
el(;~...1nJ ~~ ,g,I~' 

1kr:;~, dltr~>rdn ~,tnlClUf~ll po;>;"1ibllltWr> a·f¢ Prt·;1(..~!ll~ whit.~h 

g:'U':';]'£tnk'~~ rnl~ltinnat t;)(~KiJ)g, although (itt" i'C'nee-le'! can ht-~ 
r\-~l(}V("(t from itS posilkm ,Jf H~C. 

~:~) tha11hc reH"'''l:h,)r I.··btains the pn:·deterrnlllc:d ,Jjstitnt:e to 
thi.:' ri."'(·;''>j viu}! ft·;..;j. 1, ~n n:prnducibly in dlC r') ~l! l(lo {, f w;.c. this 
di~l'itrF.'1,:' ~~!n he fixed hy -lH k"+>~lS:{ tJnt' s-.-pacer }w{wei;:~n the 
rct1eclnr ('r "(Wl."r ~nd housing or by il ~i\1p.1 hll$, 1('( Ii lJ""( 

{he;"\."" i" 1!.A lh(" l.1t.x:eSs.ily (,;f t;tkil1g ('1n;·caution.s !tJr fnl1ioinin." 
ing ~h\.'" rn.."'d0't·nnint·~:1 dbtaru:.c '1.\ ht~.n ~"ltiQg the l'"t?tlC'{.'tnr L,f 
~h.." ';'i.)'..·'-.~r wi;i; dl(~ rdlYh l[ ~'ln th4..' tl/;!vic(.' in 'its ptbiti'~\fl t~fus.{,.'. 
\1 :;v, 1h~ \:'on:;tru':"'lion Pi' the ~paccr nr ('1 s,lOr (~nn ~ $oJ\'~d 

mUl:turalJ~ in din;;rc!'!l \\J:Y" Hen.'. um:l",. cet1;l!1l circllm· 
S!~fXA:\.":-;. i1 i~ 1.::\ en c~:)Hcl,.·ivablc fhat th~ Sp"l;....\.~r ;1nd thc holdl~r 
ftK lhl,." l' ,t;..Hlf'n.::;1 kl!:klH~ ~.,r the r.:flcL'l{)t ~:Ir(' l..A(1mhir)(.~d ~:ilh 
t..~~"ch 

bJ,\:",,:d, ll>~' L1<L4Hi;:.u ,,)flj~{); t',:H\1 tlll~~,k~\'i,..:e ":.In t(lk{' rl;!L'''~' 

,Jrbif.f::H"ily and tb,~ d\."h..'·t.:tiuH (,.·~H1 ttl...\) "lHK'l:.\d \\"'i1h th.: hp)u 
0rjl fh)rn the iJ~vit~l..!' Hl ~ulwbk~ ;'.'.Jy~ 'when:in ;trhltr:'lr~ 
!i·;'}Jl;·HlIL'r;'!I,.'~1 \.k "'~·ii..'(~~ t....." Hs(.xl 

h c:->JX""'".::i...d1,\' ";J'il'fuL ~t~)\\,,:\.·eT~ \\-hen th~ <h.,', ic~" hilS tht:: 
tHlt~r di;T'.iCn;~it'1l;-; ~~,1 :u; dfltldil ~',"n [h,ll ~dn tR~ !ilh.'\l il1lP a 
rh"'lllt1K"h.:'r, ";o,.r ..."C!r\)r]k)lIl~lH..'k~r. nUOp;.Hno/;.~tltf. nr SpeCltulhlf" 
r;'\m\!'t1,.'f '.lad In:H ("an ~x~ PHt11["l...'d \vl1h tight ~tnJ wht.·n the 

J.e'vil:e> 1~H I.tghr k"\.~En::: nr light d~jk"\.;tl(tjl arr:mg.(..··d iu 'he' 
lntcri"f ~)r the d<'"\ 11.•••,' drc :H'r,Hli:!i."d m ihe r.)~.;.itl\'.tl (~f th •.:, 

di..'\· ic\}., \~ hl1.:h It'f t~ pi:::tI ('ptH::!! \.."",'1 b.. entr:: ;'c~)d t:xit \\ in· 

) 

l' 

21 

.10 

J~ 

4{1 

.~5 

"\i, 

1» 

4 
>lows fi}f til" li~h( \l;c,,1 I"t mCa,Ul"-'lIlClj(, "h<Jr,-in 11>(' fir,;] 
d"",Ct' ii,rii1?},t ~iell'''"tj.'n ddb.:t, the light ilh':nmmjl fl'OlH the 
pholnmclcrln Ihe rcceiving ,;urfilce;md!llC "1X{)[ld ;',,,kc br 
litchI ddh:clion dc/k"'ls the lig.ht ,"ll11I!l!L hack fmffl lh,: mea
~uretl1C!ll pnf.HiutJ II'> tbe delc,,:wr. ,kJ1lt\,! ,,,kxl1on 
or 1h~" dim~n5·i0n.~ rd' the dt"vt.;c 10 th,,; .I[1\\.:nllOfI, 

ihis cun be ill>t~rh.'ti )nk~ c<;.'um'Hm phnWnit'f~r~A ,n"""""",,·· 
(OJ)u.~k'1'S.~ llu(lr{wit'>tC"rs~ f!t spt,..'('tn.>fhllrrui1li:'iL'f').< 

:Ib.n bt~ .Jh'e 1(; U:,;,.' \"l'~' s-!u:dl 'j~l1npie,. (rf a j'Jlt.-"diurri in h~nlb 
,'.1' ;lItlUlllll i~:lr me;):Sllr4:njt~nt fhi~: prim;lrily cOH.:.,)\"l<-r£lhly 
n:dlh.:c!S tlii:t iJ1V\'~st~'l~n( .(In\t Hlstu!latif\n Ct.):)!!'. 

in this "'''Y, the ligtn.:ntryilHd lil'J11 eXJl COIT<:Sp'.>llJ [{]11KbL' 

of J \.~0nvent:kjnaJ op"tjc~.] ct."! L~o th~H 1'{',,"ding. ()f the hp.hi tHld 
,,1';0 it. dett:ctinn ,dier pHssm", Ihmugh Ih" ,ample cr;n Ix: 
perlomwdvety I!iJsily primarily in eorm;pondir.g.. ~lr,:,1dy 
exisling.lttCa,ur\'JIlcl:I d,,, i~es 

For c)wmpJe. dlC ou1er dimt'1l.ion,; (If Ill" '-'"l" soction "f 
fue di.'viee Cilll ~'''rn:'p'1ltd \0 those of" standard ortioll cdj 
lind Gall equ«1. in particular, 12,5 nlillimet~n; hy 12.5 millj· 
melcr> , 

It st)('uld ,,(,,-, be m"llti,1H"d lhnt tlw light b~al11 ,'omill,! 
buck (jut orll!e (w.vice~'an h., ftlig,m,.-u. with the inl'lfmmg hg.ht 
bl"tHl1 01' {';no i.'r'tCk1SC n rig.ht angle with this inC(rH~iug ~ight 
heam. 'l1w lalter is ,,,,'I'ul plim,.dly itt lhwn,mekr. <'r "'P""'
\1'\ ,lhJ"romet('fl(. 

PriutarHy t{}r Ih~ comoinw kin d r ind.;v itltml (,lr ~vcraJ tl r 
the features and meu.U!'cs d~j,'Cribt:d ,,""We. II deVIC';: <Jenned 
"b-,y<!, is l'mduccu. "tlldl allo'H ,imrle b.\!ndlio).! and ;m 
eXatnilllltiol1lil>o of '''!Y slllall ,IltKl,U!\S of a liquid medIUm 
ill~'!ldenl "fits Vi"''\lSity, MCdia of fej1.l1iwly higjj V;g",S
ity can also l:""t;a~i Iy eX»U1!U('(1. \>e(,"Use it ~llll he held", itbmn 
a probl\l1ll on Ih'" esrel:lilllly jK,rictontai !'\X'civing, $urfaCt~. 
Furthennore, the dl~ni!lg aner Slll·C""-,,ji.!1 m~"t('urell1et1t is 
very f'4t;;y lUlU CUll be pcl'f(irmd. Ihr ,,\amp],:, with the help of 
optical cleaning dotl\s ,)r with pads. If necessary. typicul 
cleanillg ffi<:'UIlS can be uS'Jd. Here it i~ prulOOc>d lh!!1 lhe 
measurement iIlCllti!)tl chm'gc'(l by the examilloo medium is 

veIV easv to ac~'ess. w herein the d"'kc can "'">'''fl rern.a jn in the 
.nh,.....;::;Ufi;IfH.~:tl dt"V!{;c 

(Nt"!'"IL a <k"\'lct: i, pm.!",,".!. \\ bit:.h c<m b" U$I.'<.I prin"ul!, 
to a 4,.;(~H=,tn]cth'n ~... llh \"l',tk:?tl td)··ld"l: clitnl.?"n;,1l)DS in mu~1 
\.:()Jnnler\~iaUy i1V~li1ahk !1Iet:tSHn::rnvor dt.'d....<t.;~s mu.! in thi:" W:1} 

Cat! Hiso b<;; u~(."\1 in 'Ott-ler lUCHSlJX.uwnt d(;<viCt$ '\\'it.l.h'HH rnodl' 

fic<luon. In Ihis way, tlt,- devlce c:m haw. :1.0 oplimil,"l and 
rvduccd o".:rall ll<:ighl ..hte' It, the i'iivt'rahlc ligJil !!-1Hd.",,·. 
11;;11 is. !lie (l\Cnll1 hClgJll ,'M hu''e un "\'".,.£111 heigh! rllill i«. f"r 
'>>"Jtmrle, I.lpprnxirnatd, 5% w "rpmximawly 20'% or 2S% 
,maHcorrdntjv<':o the devi"" ;;bO\'ll in DE 102004 (123 J7KS, 
Refen~nce n1t.~;lSlJrtJ<nH..;1J1~ ;i.anlp)c- nl~A'Sl'.rC[n,,~ut~ Hnd \~!caninM 

~'U1 be performed <,a~ily wirh k,.", <'xfu'nt<£' 3Jld \.I. ith"!lt $ig· 
oifi~"dnt t.UIU:: }o~:'<. 

BRILl' 1>F.~ClOF1'()N of THE D!UWIN(,S 

Ikll,.)W~ enl~()dHne1l[S of the- iHv\~ntiCln ~H\» (h7$Crib\~d In 
Ul('fC dt.~l.ail wifh n:f~'r«\nc,,"'ln tb: dr:I\\ fn:~, ~hn\\ tL in {Xln. m 
;>.cl\(1H~Hit \ 1t:"<\\ 

FIG 1 ,I h.'mil-i{udin~d (;~'i;t;~1n 'x i<.'\\ d':Vll"C {,I\.~({)nHng!i.~ 

tb,,~ ltIYt."ution i\'ith B htHl;..lu.g., whi ...."h ~I tight hl.,,.UH l~fH,",'rs: 

h,)ril.i)ntally and I::;' ,J-..:fle~.. 14.:'d -upw;;rJ ~I! ;in :'.H'lgh.' hy ~! Lr":l!. 

lh:v:..~c> \.\'(U.":n:iIl i.tH upl-'I:r phtnat ((.."1..::-':1\0 ing P,-,Sl{K,n 

\ t ..kd ltlt lite d...·l\u:'i~l litH \'11' thr' m\.:~.lltlln 1,,', txt t."\.3Hltlh.'d. 

which:1 n."tl0(.~h)r (.~;ul be fa.. lwlh:d ~kt~~cil:::d"Jy, Jrum \\ hi ..'h Uk:' 

light rcfk.."cts b8<.:k tu a "'<:,>!Id :j", "',, hr Tur;herddkding th" 
Ught h) (H){~td-e l)rrh~"d ..~vlcc, ~ heft~tn the HgJ.\1 r.:ldi~te~ wJrhin 
the' housing nf1hl.: d\~·{t;(: t.: ....... c'Sifbib· lilt< "Uti-h;1 iI\'I.~ :.;.r'Xlce. ,md 
;.ih.f\ 
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l, ~\ J" 1 ~I 1 (f'f do !n"<.h.n,"~d 

.·n!'t\"jdl!n..~nL 11 tlirdugh uplil.:':J! 
('Yt.':'f :,-\ Inrge r(1f1 

m' [\lU;Ll i)lSCI{Il'noN' OF fill PH!'lTfU{i'D 
i'MB('j)IMJ'NTS 

in th.o pans ,./ tilt' diH"relll '''Hh,)di· 
:)h:ntj n.:1HH;hiB~_ h~t1H;{ or t\),:1' fun\,;th~u n:~c.Qiv,-; Ul~1h,"'hb!! 
rd~n.mcr: ntLtnb~t;; c'~-cn f(lr JU\.)1..hfk'tl Sh~lrinh:,-

Aoc"l'jt,c dc';ig.n~"~f ov(,'n.!1 with I, who,,,, hou.ing 6 and 
,hm ,II", h"uslng c..mt....nt,; a!'\! .bm,n in lon~titudiJl'd "\'C
timl in FIGS, 1 and 1. i~ used li'f the anulysis or abs•• tpli()ll 
u.e'L,urenJ('ut ofn'l')' ;,m"lIlnl1dLllllS, for ..:"mnpl", oil iJ drnp
let or" fmctionnf", droplet nfa liquid Hl~-dium 2 with the help 
,)f1ighl nmb<>1ilbd by arFJW, :\, wller....in Ibc ()plkxJ iI~i~ vt" 
"orresl"l!ldinl!- light bCilnl IS indk..tcd by dnsh·dot line. I 
funning al an angJc to the middle' M, 

!bi~ light " guided titr,)lIgh 111", rrwdilltll 2 and 111"11 

de1\.'Cwd <'f aU<llYl\.-d in il lUK,wn w:!y with a ph(l((lmell'!f. 
"pet'! f('l'hnwtUt"L"', nuofnmclCl". or sp''<irofhl<>n'Itl/:t,-r. ltcre-, 
hnTh ..·mbndinwl11s st.r",\ flun tbe d<.'vj"t? I h,,~ all "l'lWf pbu;jj' 
es.....~~illi;lUy h,)ft/nnlal ~H1d lar~dy neti n.~t:ivinll rK.,;1tion4 I~)r 
d~tH)si1~L1g ,)T dr()rr~uft the n~("\JhlJn 1 in Ih~ p()siti('~n nl iJl-'C. ct 

hori70m:.O" <>flcw.,d ilgM <'Hlf:; 5 located llw1..'rne.lth the 
fIX("illg f\\"nl.:'F 4 in it, hOt'sillg (, i:1 tb", position ",fUft', and 
a lir;;t d""d<:e 7 In,~He" hellim1 the I ight entry .5 in 111", beam 
p(llh ,ii.'f tlt!n~'Cting Ibe llgh! up,vllrd In the l'c:ceiving, po~iti<)ll 
4. :tlld ilhl(l a rdk....tnf 8 thaI Clln be mnullIc<i d!!'tild\~bly abo"t' 
~he rt~dvi.ng. p(~iti(1n 4. 

In- this \vay~ the rer1¢'"~tor 8 lk):;, in tl)t~ POSi110,n, 01 u~...~~ ft 

dL"'ftHt'd J!$\aJ\c<~ frl..ll\.1 lh~· rect"h log PtJNJt}()tl ·t iu (H'der h) 

prOdll(,'~~l ...-"z'n~lst~~n'ly rn:<:i~'tll~lSLUt·lni.;~n' pnth forth.~ Jl~t. 
rhi, dist'lllCe j, iHk-d or cao be fill,xl by ttl(.' mooiulU 2 in the 
n:g.rtllt uf tht, !j?~jn pa!t5tagl.-', 

Funh,T11wr.;, dw device I h,.,; a l'ecOlldlk''ii,'e91')f Jdk"t, 
'fl,l. th" Ji~h! <')min~ from the ft'i\f('wrl! to <l deflecI<"', whidl 
is ~l{,Jl ~hi,~;\\'H in HIO'ri1 dt..ltail in f 1(;:;. ] LInd :2 

!]l\f ht:;.t d{!Vh.~t: 7 nrranftcd Jt the light cntl'Y 5 t~Jrd~,t1t"i.':l!ng 
{h~: hgh~ h-t.\!fi1 if! 1\\'1'-1 <:"mf)c.(hn1C11b IS crmS1.nlt.l1:x! ~{llh;:1t th~ 
n,~:,uhinv. din,..... ~:\'n t,r t!H.~ ('p!1.:aJ ~!xj~ lh:.H ls~ the r {It 

!he ddkdcd !;\!ht !;.:am i, "n<:[Jt,,,; at an all~k llPW31'd ttl the 
miJdk~ (;1" the ;le<.ice 1. whewill Lhc ~ngJ<~l position ,,1' the 
0)"1 iL'lll axi, is lllT'd,,!!,,:d rcllltivc 1<> thcdt-'Vkc l1uddJ" M.. ,;r.lhlH 

!he "('til'al :1:'>;, 01 the lil:\ht boam ,)r light beam bll11dk is 
d"".:t~d ""tl!m)( lFi(i, Il [1r wilb th ... hell' of .;U1 optical ele" 
:n"tll {Fie; 2'1 !(>wiir<l the OO~iti"ll <'flhl- rcfk'C[c>l' II. thrnul'h 
whkh. [",' (~xamf"e, lh" k;ngitlldm31 middk M nftlw d"vlt,(, 
1 c:\hmds bctwcmlhc ligl'lTenlJ:V S and the light ,,,,it. 'Ilwlighl 
i~ dcn~X~'11:d prz.!l,tk:a!iy un the shortest path to the ~"CdV't'g 
p\lsiti"I1.4 illld 11", ~'tJl1Plc. "heth,:r it is k>d thr<mgl. fw<) ';I'~e 
w'thm th'" housiniJ, 6'>11J.HUU!tb un opW::tJ "k-ment. "hidl C,iIl 
bc! <wc\)1'\1ing ~(, I;JU_ Z. ':Ul ~)ptk~aJ \v<:lvt.,°'afkJkL... Hi 

! h.~f(!~ t)f}C rt''''''Pttlii ..·~, in hv!h figiH't."S [h~tt b~~k~rc uDd a1!t:r 
:h,-~ t-'f:lr: tLt: ,"k·111.'<1 ..,\j Hy.hi ~,..'am im(J .he fr",:(' ~t"1\~i,' {_F[t, 
I) 1;.l\;•."r,,('\l b." !i ,J.f in;" {'p'(;\:~d \-"\~i¥l"'~uidt· ~}. :tlt t'I'1.i{,."~d 

dUU1;Ut i-:;. pr:(p."d..~:! a\\:i:li:k!w (uh.h:'r f(w hun{iHa,?t 011..: jj~}'l 
hC:iHL ;'ur \!'xl.m,p!~. :1 i,.~i,)nu..~), k":)s- 10. 10} thl" \\[t~. lhl~ 1i~dt! 

h-c.,:"",un \~/m ht.' ~n~r hundled a!d ~~i!l;:t:k;d rHl,'i<;,' pr(·ci;-.d~' "nh) 

the ~;Il:nph:. in b; ;lh ~ntbodi~ni!nl"~' the j,lJ~lic~-d axjs pftht.' 
fh,,':tHll J rUrk\ b-\,;'f0:~ tlfitl .:11 1he 11j,~;1l l"-r~tn 5 
ihc lwn",in~ 6 ;md jhi.~ (.k:\,·-k{~ 7 t'hr ddl~~·tlll~ Ih".. li~ht 
b\'~l!X\ lh:ne~·h.l:s flp!!I.:at axi~ ~ hy lc,t.;j than 'J(r-. fPft:'X<'1f11ph:. 
h~' :1pr_r.Jxlmatcly i:\>:' ur-\\dtd, 'n:'l~ ,J..:-"ihx-tinn ;~, indi
(::H(·.,j will; !h;: n.'l~'r-en ..-c nwnl'H.'!-r 11 'fl trw fi~l,.lr\.'" l!l lih: 

6 
...kIlt.~li~;n p{i~m 1t ur (,\plt\in::1~!:> ~j dC'!k'~1i,'n mirn:.r l'i 
,1ni\'i(jt.:'... L wbe!"i:_<iri t;:~ch fC'i1(..""II,,·...· '''lIrr;1~~C 7 htil:; ~mgk 14 
it;~S than 45'" rt.\bri\·t~ to the "'ptic~1j d>:t-S uf the inc~d~!lt lighi 
hemll, ·rtl" devi:.riofl d' this tulgJe I~ from 45" i~ hIM (IS Jar!,!!!' 

the dCVlal](>rl i?flhe a:nu.le 1 t from t;(r 1
, 

(In Iht~priqn.l2 is tht" f:~lrCK\" 11a. lhrou~Jl whi",'h lh..~ iight 
ht!~lrH t:xits atk~!' ~ierk'C1HHt 0P\\'iHxl at an <UlgJc, orit:nwd HI a 
rigbt Hngler" ,ll<' ,'pric,,1 "x" l. "frlli, delk'<.:IC',lligilt }",am, <I, 
i .. C'H;i)' to ~~. in bo;h ftgUf"..:'s. B(·C;.lUSt," the prism o.;Ufl;lt'C 1.2h 
hKuh:~d no (11(; llf~lH \"iHI)' i~ artaH}},,:i:l p(:1'"rl.:'ndkul:u (p tlK~ 

uh'l'llIiflg light belllu.3 ;md ~hU5 eXiletly \ertk"l. 
than 'In'', whose mngnitJkk here ';(Irrc"l'onds I" (II rltt., 
:mslc 11. is pmdu,""d twtwc·t'tI the prism surlat.'C 12<1 and Ihi, 
prism :mliacc I 'Zf, on Ihe light el1lry :5 

L, At the light "xiI t.hel'~ is, ill tum, "" ,I $\!('Olld dI,'\ice 9 E)r 
deflecting the EgJl! o....am coming frnn11he s<lml'Je and nm· 
niug at au angle symm<ttrlc \(I the rniddJ<t M, .. delkcti<1Il 
prhll1 15 ..-·or DI't.i<mally 1I defit'(;tinn mif!l.1t', wherein this 
s,,,'oud dcvk'e 9 hi >lrralll!-<'d mirror-symmetric (0 the middle 
\,1 \,f (he t.ievi(;e 1 b"tW~i;'fl the cntry llnd ,-"Xi!, M) that th!!' 
opticall1xis L of Ii light heam t'J!lergJHg from the rctl(:clor 8 
lllld nllluing at an 'ltl)l,lc \(l thi. secol1d u..'Vicc 9 run" h"rl ,,;n
!lilly I1giJin ttt ()r I-Khind Ilw lig.ht exil. as C<11l he ,"en ill both 
Ilgmcs, The oplica] "A;S oj Ill" II.-fk",t;,\.1 liiJ,h: h~un IhlL'i nUl> 

ark'f rlw d:clketi"!l ,)11 tbe shuJ1,,~t p<.)$:dbk pillb to the rcvciv
,nil p",ilion .j Of the' ;;ampk I, ,ca(L'illbere imd lh" rdlcl.'lur 8 
'Irrnlli",d abO\e, :i(" ·Jmt a c(>rre~l'NldingJy small ()veml! 
h"ighl oftllC u..,,,,(;<: 1 is c'nabkd. 

In both cmb{)<illHeIlLS, it IS Jlmvided 11'wt the n:cewllll;!. 
':, 	 p"15iliml" is emlsIN~tt'(l as a ,url",~c (IttJ h llL"C<'ssihlc from 

ab<1ve, Ill"" medium 210 be examined is hdd by ),!{1!yilY at Ihis 
receiving pmiljM. Here, 11K' n."<.X'ivillg Il(lsilion 4 i. rumen
s,ollt'tl s(l lal"J:1'" (hm t!'le ilgtn runninJ1, thwugh !<llb" rdl:-dnr 
S :lltd Nil(:C\cd bad;: fmm Ini6 retiec.\t)f pa:l6l!'s twice through 

15 	 (he re<:dving f\\)sitioll 4 and thmugb the ml'dilllll In 11th; way, 
[hi: mcnsurc'llwnt pall! Ihrough the 'ilmp1c j(llTl1,>d by lhe 
medium 1 is rwi,;~ a~ large IJS th!!' .lIslllnce of the tet~eJv.iflg 
"teti]"C ..j fIwn til,' ,urilli;<:! of Hw "e/lcC'(or 8 and tbe light 
(."lJVI."rs: 1hiiJ di:~t~lHC'..: rwici.", In lhh way, the n)ea$Hfem\~nt pr.Hh 

-.. tS l\Y1l::L'< .'i$c L:!rgt~ as 1hc n)~nlioned di'llanci' 
In tit.: emb"dil11('tlf '.lcconling \0 FIf, I, Ihe light nltlS from 

111(,: tirbt {i~Vt(c i ar1<.:'r ilb deth':.Ai('n rr;J.,ctJG,~By u;lhlw.k~r~j 
Ihrnu!J;h <Ill "p"t, SPi,"''' R \\, ithm the h(Oll~iJlg (', h> til" ,.,mp!<" 2 
and "lier rel'k'<:li"" frolll the "roc'elM II in the ~!llle wuy back 
III (he ;;e"~>IId 4.",'1"," 9. 

in Ill" ernhodlmelll rle~",mhng 10 FRi, 2. hc.w(,'ver. rhe hgb1 
bUlldle is guid"d I:>y the "plkal 16 and 11 ,md is 
rh",re/iJr!: cnml):lded in il:> CflHS Directly after the 
d,!f1('<'liou and het',)!'e the f(~"i\'!ng, !'(.,lti':1l14. however, rh..y<, 
b the ,alrendy rncnll-OI1t;,"Xt <,;t')ll"1:e'X J:C'1l3 ttl blmd!iug ilicHght (II 

a Ct)fw'I'lIndiflg op1!",'1 \\ ind""" whcr",; tl such ;1 cnl1"'~X !"!I$ 
1(I is rhL'll IllS() provided to the ret.kcled I ighl in fro!ll .. filiI: 
~l,-'()ud dt~vit.'e 9" 

Th!.~ {\..,.,~eiving r-:_"::51(fnn 4 b hl\H."'!i.:d ill both '~n1hodjmt;~nv, 
" .. rdaliv" 10 th" I'P!>','" end ,Ue 01 the ilC""jU)f. 6 ""ve'reJ by Iht' 

r\v~H("("t1.lr 8 ~-}r :1 C\J\.i,,}r 18 lh-'ld~Hg nus ft.·t.h:cl()r~ ~,;. th~H ~h~-' 

ht·undi-H1t..·~ ~)r th;~ :c;,-'d,"p.:d :....~·j\,,,1 ~irHt~lt;'!lH,.~nU!'oly llmu 
n..~.,.. iviJlg Pt.-JSilion ~ i:1UJ dll.:r(·fun..'\.:t)ninb1Jtc [Q Ih'\: !'act that il 
H:f} ~n1i.l1l amount d ;;...~rnpk h ~dn:;Hjy fH:hJ and call tx: 

(,' ('xaruinLx1. 
'1'11c n:(14.x;1t)r8 e:.:11 hi.;.' #-1 Inlrt\~'r (·r (1 f,,-:I1<-'i..,th-e Pflt'-H1 dud edit 

c~).nUKI, Ihe (11' Hie Ini.:"dllHU 2 '-\ ilIt tj:~) 

r~l:d1hH()fu.st.'> t\1en1ioth'{L {he :llt:a~tlfO.:nlent putj] 

the $alrJp:c i:-; thf,.~n !,\\'ic(,',Js ~:-lrg_t; !Jl,,--'Ji~liltl(;C'l,r11:H.& 

~nb fh~sitioCi 4 J'r:'IIH th,," ~Urt~'2 1, 'f the r(~Jk~l()f 8 !.lnd t;1e lig,ht 
... u·....'r:; Ibi-;,. d.i;~1dfh."~ f4"i\,'l' f('f fOJTuing tit .... (,'tal m",~<.J;ourC(l1cn\ 

p"rh 
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tl!c rdk~,;l()t S that ~';m ~)\~ plnced an h1p <..)1' rnotl.nt~'>d 

,kulchilhly or !h" C,'Ycr 1/\ h(,ltllllg rili, rdkcw( ;x:cfmling tc> 

F1GS. 1 aud 2 is Inckt"<l ill ft)U.lri()H ~,nd ci,.~ll\.~rcd fd~tttvc to lhi.:~ 
,k»ie,<, I fmd its housillg (, in the rn~it ion of \lSC' 11100 di"Wll"~' 
"flll(> rdk~lor 8 [r\lln ihe' (!:cciviufl ]h)fijfiml -l il; he'f\.' lix<xI hy 
lh(' 19 h'-~tw("~",n thi,,'> r",~fh;('ti'r H :tnd thmqng (~ in 

bt>;\\-t,.'i;"!l HJ-\~ C~;\ \-~( 18 th)ldin~ ,be r<:11(1.:· 

tor 8 ,mJ !h't~ b"l~KiItg 6 1 k'fC. this: Sptl(~l.·r 19 C.Hl l')'\.~ferat;ly 
f('!;1h:; 1ik..~ ~1 in i,~n.k~r t(~ t!l;.!lntatH a HHii(:;rm distant..., 

fh(' d{:"\'1('\.' prel<-f30ly h~1S the ~)lJter <i!1l14;'!)Sl()DS of ;111 

ceIL \\ hich can n...! HH<.;'d rnto a a sp~~ctrn. 
nll:.:~('omdt'l, i)f .(md \\.·hich 

can t>,. pum!,,;,1 by li;LUi< ;md de, in'S 7 <lnd 9 ;c-mng"d III 
du~ iniL"'rl('lf oJ lhc '.jeyic\." I i~';r th::fi,,{,ting hVJH ~-1r,,' h,,-:H" 

HIlttOg('(j al lh~ tH which Jbr typlc~d optic;t) <:eHs~ 

<'utr), :mJ ,·x'J " .Il(, rr\ldd~'(l fell" Ih" light ">,,,j I<'f 
m"a:;UNmenC The tina device 7 fill' (iclk':l.ing lillhl ddh;CiS 
lh" I;)ltt! raJ;,nlng in Ij,>lfj Ill<: plH:lIQ!lIeitJr ur L1e lIkt' 10 Ill" 

n:~ct.··h rug position 4, w-hile the ,~·(Jnd d~--\'iOl 9 is used f()f 

(h..¥ikx:tj.n~, the ji~hll..;Orntu:; back ih"tfn trJs rucasnrcfnt~ht pn~i .. 
finn W till.' d(ltet'tor. "Ibe O<lIC1rdlmcfl~itHl> ofIllC ,ros, S<!Ction 
"r the ,kvt('G 1 CClrtC1Sp< ·nt! /<) thu:>c "I' a ~l<tmLmJ "illi"a! cell 
and "'!U,tl. le'r (·xmnl'k. J25 rmlL.x12.:i mm. 

"[h"rduf{e, :.:" mn b., ,""'ll in Ill<: lIj1ur\c'>i, lh" ('Pil"':!! ,IX1S I 
,)( the clTwrg.ing light h1cam aliglls with lhal ,)f Ih..: incoming 
lil'hi ~,,-,aln 3, but UJe,,; tw" Urt:llS "fUll) lig.ht br..10l could <Ibn 
endosc a I1J.lht angle if !!w IWO devil.'Cs 7 and I} are mUlled 
rdalive In ""dl oth"r a"~".>r(lillgly, 

11,,, d'""lee 1 for the ml1ljy"j~ or IIh"Urptl<1tl lllC";:Ul'em,'nt of 
;, ~rn"ll anK)llnL f<)[ <7xarnpl", ofit dmp or a dnJplc[ ofa liquid 
()wdhll11 2 wil1.l the hell' "r light 3 J\lIi. un llpper plan,'lf reeciv· 
iOj! position 4 fbr depo.i:ing. ()r t\r('pping (he medium 1 and a 
light <:ntry :; located in thl) position or usc Ill\dcrnea!h this 
r""civin)! p'-\~ilJon or l'eI."<"ivinS .uribe"," ill the hllllsing 6 and 
al~\l. III tht' hcmn 1'1Ith behind thi~ liftla .mlry S, ~ t\r~1 devi,e 
7 f"t :idlcctillg the lig.h! IIp\,\:ilrd to thl." rL.::dving 1"">$il;0114, 
Wh<1~: " rc·!le<:lu[ !l dUll c:ln he mounted d,:taehlll:>ly is .11s(I 
'",;.tt,t n.e,"\:, ;be d.:-vi\'c 7 I(); ;J<'(ltx1.illg the light \,:am :, 
,-YIX'L<:;um.'r..'d ~;'l al;if the din;,:\:--t,oJl of Lhe optic~d axt$, of (hi! 
~h:~k~('h.x~ be-urn is ().rlClltl.X! upwar·J and [(,ward rill'" 

midJle tvl fj ...~ di.'·\'lc~~ 1 £lBd tht~ in~hn~"ill'osl!inn of tbf,~ 
t~ptk!Jl axis nf the .lighf ht.:am i:~ t1rrany(..\l rclutll\,! to lh" device 
middle M ~() (lI"t il is directed !o\\"rd Ille 1'0sition of til" 
r<'lke-lor II. through wllkh the k,ugiludina! middle Mrun~ 
lWflH"';l th"l;ght ,'nu)':; ;!Ild Ib,) IIgh[ l'xh "fthc til"vil.'.!: 1. ·111<: 
')"ICrJlih(.'ighl nfllle Lit'> ice I can I~ cnrr~"'iIjX'lldingly .[(wIler 
than o"e. 'n which Illi." li)lhl i~ llna ddkdt'd by i) rigll( angk 
,md theu b dir,,"ic\! via annriler change m dir<,,'Ij,\1l 
h'j.w~{rd r('('dvlug poS.iliutl {.-It' 5mnpfv 

'1l1c !H'-I.."1Jti(·n <"laim~,l j;," 

1, Lkvi..:"," {1 j 1;')fthc :.!:HHlysi, ·Jf ;'lh!,(Hptl-:Jn m,":4ls-un..~Hjt:Ht(.,; 
a ,!!lail anwonl .'f~l bquid 1l\"dium (2) wilh ih,,· help oflighl 
{J'!. wh!\"h ,',; ~ulded tnr()U'f,h Ihe 111t"diuUl ~2) fwd tht.'ll t:i11l be 
dt,:'h.;,'(:h.,<ll.,r :,uutY.t,~d widl a ph~)t(~ltl12t~"r, s-p-<.."(:trr"phc!rOmch,~r, 
HUttrPflH.'h.'J, "U STX~CIl"(.'ilut)rc)m~l.cr, Ihcdt..-,,\ii~e{ 11 ~nml',risiu~ 

r4,."'J,.ti\'in~ ~sitil.'m ~•.f) f",r (k."'rOSltlnn of\in)p 
Hlt'\.!iuru (2) in:; P~\Si1i ... <n nfu;;l:, .\ li¥lH I;.n:r) \'5) 

in lh\~ :ru~~il~t,U l\f U~ und~rn~a~h the !t.X'(:1\ ~ng r~n~i'. 
((J) ..md \; 1lnlt dl..»vit:~ t i) h",,:ah.'d if) th~ 
enlry (~) j~lrdcfh."l·ung.lh~-" hgJl1 Ur\v~{rd 
I"',llioll (-') cultl n,n~""k'r (81 thaI i~ 

l~t"!i.u1i;.'i.l .:k'udwbly ~~h(~\-c th,,~ t'(x'.::i\ ;n~ pos!1iotl (4,) :tod thtit 
!l:l~, in a !,tHi[i~111 ('rU~L'< ;--t ddiut'd iP;'KIUj.( frO!lllhe f'<.\:civing 
pt)1-ilb(:H {411ltdl is iHkd (.:~tn bt.~ fiH\!d nlli.:<ls1 in ~I t\.:gj()D (,I' 
~he ii~:lt pas~lgc hy the rn~dnmll1\ \\;h~n.~jn tht:rt.~ i, t, St~cu[ld 
,.It:", 11.'.« f'Y1 :~;r .:h,~Ilt."Ctjfl~ :t1(:' ~;,ming, in)fl1 th,~ n:... n('''Clof 

,S'I idV, ,ihi ,! Jc·ll."\.'\~-'L ttlt.' lir:;\ {T; .J:rr~l!ll-: ...:J ~!: Ii'll' It~dn 

(~niry (::;'; is C~,J:1~1 rW:il:d l'l')T dcflcctili~ th~ light h(.~uu~ so ~h._n ~ 
~lIhinb .. itf('dlt)H {".r an optical fuds ;'.( the dejli~:tt1d /ighl 
bc"m is ()ri,ml~-J upward and al aJHlnE\lc tn II midd]" (M) "rtlw 
d<."Vic~ d) ;md th~ angled position 01 the optical ::ixi;; i, her" 

s 	 arr.!Ilt!i:lI reill('\·C 10 lhe ckYle" middle (M) so Illd! tlJeq'licui 
Hxi~ nffhc light h~um J!> dirki.:t\'d >,vithtlHl (')f with lh~" help uft.;i 
]1.~u~t ,~)nc \1plj( i.l1 dt.~nienl l£'l\\'iird a pos itiu!l ,)1' tht: r~tk"Clof {H), 

lhrnugh whKh lh,> 1,1tlgilUdinai middk (M) t'Xh::ttd" hdween 
Ibo: light entry (S)nn!! ,lit' iigJn ~"l\it of1b", ,kYle" (lL 

l¥ 1 )~v;('.: l1;..:.:::nrding. to dauli 11 wh(~fi..~in .ao':;' the ilplko] 
\,'l~·uh.·Ht {(It dcfkcI.ing Jiglu bcarn toward lhl' n."-11<'ChJf (8 JtHld 

then fronl rhe r0f1l"Ch~r t8i h,; th~) Ji~hl.t"x.r1 ,'1T to ::>t"und 
,kvice k"';;led ill II>" ligl11 e.xil "If Cll'!ll~clil!;; the lighllx'wn. 
11lcz'C' is at lcust on",'" uf (itW f..."'1.1S. un>.:: pri;;nl or \)nt~ nptlcul 
w'w"j,wid,,(1(,~ 17)" 

:'I.lx,iceiJcc'ml;ug (o,"lalm I. whd'<~utheljgbt ""',Htl rut\'< 
OUt from (lH~ ~1en~tkHl d<:*vict~ l.Iugukh.d ()ftmdt1·"*(~'t>:.'(J t(,\\ard 
th..: (.'C,·jvill" poshwrt (4) 

4. 1)C, k·t, ;l<,,:ording 11.1 daim I, when;'!Il ill "'asI lIll" of
2U hd0!\.' <ir all,;r the mtry of Ih" d"flcc(I.'d light nC4lll illl.:. Ihl' 

fra> spw::c {R) lJ1lverscd by lhe Jig,hi bt:,ull or illl {)r!k~jl 
w(lVcguide (9) lh,':!'eis an oplkal dement [""illIg",;,,! h.'(\,;! ,··,1" 
"Ito window or 1<,[ buuulillg lll" light b,'anL 

S. Device aCI.'oftiiu!! (d claim L Wht:l1::jn the optic,,1 m<l5 of1) 
Ih<~ light henm (3) extends hnrimmally m leas! olle of in frx>m 
of(>ratlhe liglllentry (S)illlilellousmg.(li) <lud the Hfl,"tdevke 
(1) for d.,tlOOling the light hlXlnt ddk'1:IS It& \lfl\it:ul "'tiS (I. 
upward by Ic~s tban 90". 

6. [A.'vice according to ckdm 1. wherein ill a t'L1rlOIJ of the 
liglil \.':Illry (5). llS the !irs! device (7) !i,r dcjk~!ioG, (here is (j 

<ieHcctioll prism (12) or II ddk'Clion mimI,,, having" [1':11<)<> 

live' sHr!;",e (13) Ihal h1iS lUI ullgle (14) less lruw 45" n:btive I" 
the ,'p(icalllx.i~ "flhc illciti<."1lt Ilghllx'<IIlL 

1< 1. I)...'Vicc IIc,,"JrdiJlg In claim 6. wtwrein (;[1 Ihc I'ri5nl {! 21. 
[hcre is a sndllce (12<1). th.!,\,ugh whh:h th<~ light 1x'lIm ,'~il> 
aftt'f tll<' ddk'Clio(l., Ihat if. oril.'Ull'<i perpcndi,,'ular to til" 
de6c':kd iisllt bl,mH nr to an <lpHc<!1 axis \1,) thereof and 
fOrl1H !Ill an.g1" k'li> ih,lIl. ')0" wiih a I'll sm ;;lIrlac.... (I l b , 

¥; 	 IOCldCd .n the Iigllt emf, (5). 

.10 

8. D,;;,Yv'lt;.c iK'(,:nnlin~ to clalHl 6, \\,hi.:fl ...1C ..'In t!}e hfi,h1 ::;"11. 
tile ~oc,.)Jld J.:lkx:tioo d~'\'i(.'c (9} compri;;e~:l d"lktti<m pri,m 
(IS) ordcik;':1 [lOU mirror, and IlIe' :;e1:o;ld dd1cct]on OC''VicL' (9) 
i$ arrullgcd mim)NyuHI"'U'l<: to Ihe middle (M) oflire d"vicc 

·15 	 (I) bciwc'<lll th" t:IUry ~nd .:xii, so thai the ('I'Ii,;"l ~xis (L) I'f 
a 1igJ:rt 1'>_';\.111 clllet",fing fl'("n!h<.' rtlled')f (8) and ",)(rellditl~.,1 
till IIllgl" CKlcmb hnobmlldJy at or bdlimJ Ihe ~ighl <;:~.;L 

9. DC'VlCL' a,'cordin~! 10 daim 1. whcrdtllhe f<"-'<Jlving PI';;;' 

lion 1.iI) i~ IN.'t'C'5ibk: fn![fl ctoove ;md tb.: ilwdiu!TI to be e\'lIT,
int·J 'cDn n~ tix~,,1 ~Ir 1$ held by ~mvity rhe r~~ceh'ing. rnsi~ 
(i,Hl (4). 

10 n(,"'~l,:~,' u..:c\)rJlnl:l. to wh<:r~;."ln tbe ren.:i\'iug pu:;itiI.JJ) (.$) 
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Colibri Microvolume Spectrorneter 

For DNA RNA, Protem and More 
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For DNA, RNA. Protein and rv1ore. 
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Colibri Tech 'cal Data 


Performanca Data 
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Waveh'mth r~'!!!JJe. 2()O-8!.1!Jnm 
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ocl;;:i~r i04sjJ1xorarray 
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Walle len.ll!t.f:!Il:~o1,~tlcn .._. .:in'n·:)· ; ...., ."...... .. 
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2~5kg'" .,.W:E!ight 
2<;01/ AG, iJU\PIJ!;i'V rrw ?;'ower 
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BOSE 
McKINNEY 

Michaef C. Bartol 
Direct Dial: (317) 664-5281 & EVANS UP 

ATTORNEYS AT LAW 

April 29, 2013 . 

Russell F. Behjatnia, Esq. 

14401 Gilmore Street, Suite 100 

Van Nuys, CA 91401 


Fax: (317) 223-0281 
E-Mail: MBartol@ooselaw.com 

. ' 

Via Facsimile 

and U.S. First Class Mail 


Re: 	 Your Ref.: Colibri Microvolurne Spectrophotometer 

Our Ref.: 24926-0002 


Dear Mr. Dehjatnia: 

Further to my letter of April 12,2013, we have now reviewed U_S. Patent No. 7,483,138 
(the "138 patent") vis-a.-vis our client's Colibri Microvolume Spectrometer ("Colibri"}. 

You stated in your letter that "the brochure of [my client's product] suggests that said 
product is utilizing the invention of my clients." We believe that your reliance on the CoHbri 
brochure has left you with an incorrect and incomplete understanding of the Colibri vis-a.-vis 
your client's patent. For example, we do not believe you could ascertain from the CoJibri 
brochure the interior components of the Colibri that are necessary to compare it to claim 1 of the 
'138 patent. You obviously already appreciate that your understanding of the Colibri is 
incomplete since you asked in your letter for us "to explain th~ facts." 

Accordingly, to respond to your letter, we carefully exzmined the Colibri itself and 
reviewed detailed drawings that illustrate the specific interior structure of the Colibri. Based 
upon our analysis of the actual structure and design of the Colibri relative to claim 1 orthe '138 
patent, we can assure you that the Colibri does not intringe the' 138 patent. 

As you know, patent infringement requires a shoV'.'ing that each element or limitation of 
the asserted claim is found in the accused product. See, y" rIP Systems, LLC v. Phillips & 
Brooks, 529 F.3d 1364 (Fed. Cir. 2008). Several elements of claim 1 are mh:;sing trom the 
Colibri, and therefore, there can be no infringement. 

First, claim 1 of the '138 patent requires "a light entry (5) located in the position of use 
underneath the receiving position (4) in a housing (6)." The Colibri is entirely missing this claim 
clement. There is no light entry in the housing of the Colibri; it instead produces light internally. 

Claim I also requires "a first device (7) located in the beam path of the light entry (5) for 
deflecting the light upward toward the receiving posi!ion (4) and the reflector (8) that is mounted 

111 Monument Circle, Suite 2700 I Indianapolis, Indiana 4620-<: "'lain Telep/1one: 317-6B4-S000 I Main Fax: 317-68<1-5173 
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BOSE Russell F. Behjatnia, Esq. 
McKINNEY April 29, 2013 
& EVANS UP Page 2 

ATTORNEYS AT LAW 

detachably toward the receiving position (4)." The '138 patent teaches that the "first device" is 
embodied as a prism 12 (see Fig. 1). The Colibri has no such "first device." Indeed, the light 
that is internally produced by the Colibri is not deflected; it is instead projected in a straight line 
from the source to the sample. 

Further, claim 1 requires "a reflector (8) that is mounted detachably above the receiving 
position (4)." Here again, the Colibri has no detachable reflector. The Colibri has a reflector, 
but it is ~ecured to the main part of the device by a hinge; it cannot be detached . 

. We believe that there are other reasons that the Colibri does not infringe any claim of the 
'138 patent, but we believe that the three elements of claim 1 just noted that are entirely lacking 
in the Colibri should provide you sufficient informaHon to reconsider your position. 

We trust that you will either rely on our assurances cr confirm non-infringement fur 
yourself by comparing claim 1 of the '138 patent with the actual structure and components of the 
Colibri. In the unlikely event that you should disagree wit; our co:::tclusion or otherwise maintain 
the allegation that the Colibri infringes the '138 patent, please provide us a claim chart listing 
each element of claim 1 and adjacent to it a description of the corresponding structlltc of the 
Colibri. Please include in the chart or separately an explanation of how you believe the 
particular structure you have identified meets the functional fC<!uirements of the corresponding 
claim element. Please also provide us with prot descriptions, drawings, photographs, etc., which 
illu.::trate the exact structure of the Colibri that you believe meets the claim elements s.o that we 
may fblly understand your position. 

If you should have any qUe..c;tiOllS, please contact me. IfI do not hear from you within 

fifteen (15) days ofthe date of this letter, we will consider this matter closed. 


~~~y~ou4r_s,_______ 

MiCha~ 
MeD/es/pes 

cc: Dr. Niels Mommer, Twelmeier Mommer & Partner 
C. Pinkus, Esq. 

2339997 
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Law Offices of 

Russell F. Behjatnia 


14401 GILMORE STREET •.SUITE 100 
VAN NUYS. CALIFORNIA 91401 

TELEPHONE (818) 779-8888 
FACSIMILE (818) 779-8860 

May 30,2013 

Bose, Mc Kinney & Evans LLP 

Michael C. Bartol 

III Monument Circle, Suite 2700 

Indianapolis, IN 46204 

Email: mbartol@boselaw.com 


Re: 	 Colibri Microvolume Spectrophotometer 

Your file No.: 24926-0002 


Dear Mr. Bartol: 

We have reviewed your response together with the available technical documentation thoroughly 
and are convinced that the Colibri Microvolume Spectrophotometer (Colibri) ofyour client is 
infringing US Patent No. 7,483,138 and the corresponding international patent fanlily ofmy 
client. 

In particular we would like to respond to your citations as follows: 

I. 	 You are arguing that the head of Colibri is not showing a housing with a light entry 
underneath the receiving position and that the instrument is producing the light internally 
instead. 
According to the published facts the Colibri has an integrated housing that guides the 
light up to the sample receiving position. With the design the lamp could actually be 
detached from the setup leaving a housing with a light entry and a device to guide the 
light in a set angle to the receiving position. 

2. 	 Your input regarding the lacking first deflection is incorrect. According to the available 
technical facts one or more optical components are integrated to bring the emitted light 
from the lamp to the receiving position at a defined angle. 

3. 	 A hinge added to a detachable reflector is not bypassing the detachable nature of the 
reflector. To allow the Colibri to work, a detachable reflector actually is needed to allow 
users to pipette a sample onto the receiving position and to consequently be able to 
analyze the sample. The hinge has to be considered as an add-on to the technology of our 
clients which the Colibri is clearly utilizing as the technology backbone of the system. 

EXHIBIT E 
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May 30, 2013 
Michael C. Bartol 
Page 2 

Based on the factual and legal position we are asking your client to stop the use of the technology 
described in US Patent No. 7,483,138 and the corresponding international patent family with 
immediate effect. Should your client intend to continue thc use of the technology described in US 
Patent No. 7,483,138 and the corresponding international patent family, my client is offering the 
possibility to enter into a license agreement allowing the unlimited use of the technology in the 
current setup of the Colibri system. A draft copy of the agreement can be found enclosed to this 
letter. 

We are expecting your client's decision latest by June 11,2013. 
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Michael C. BartolBOSE 
Direct 	Di;.d: n 17! 6B4S2fll 

Fax: i'l17) 223-0281McKINNEY [.-Mail: t...1Bartol@:boselaw.com 

& EVANS LLP 
ATTOR NEYS AT LAW 

June 11, 2013 

Russell F. Behjatnia, Esq. 
14401 Gilmore Street, Suite 100 
Van Nuys, CA 91401 

Via Electronic Mail 
and U.S. Mail . 

Re: Your Ref.: Colibri Microvolume Spectrop
Our Ref.: 24926-0002 

hotometer 

Dear Mr. Bchjatnia: 

We have received your letter of May 30,2013. We maintain that the Colibri does not 
infringe the' 138 patent for at least the same reasons we provided in our earlier letter. 

In point 2 of your letter, you allege that "one or more optical componer.ts [ofthe Cotibri] 
are integrated to bring the emitted light from the lamp to the receiving position at a defined 
angle." We disagree with your rewording of what is claimed. Specifically, claim 1 requires a 
''first device (7) located in the beam path at the light entry (5) for deflecting the light upward 
toward the receiving position." We interpret the term "cefletling" in the' 138 patent to be 
consistent with its ordinary meaning, namely, that the first device causes the light beam to 
change direction. Similarly, the term "deflecting" is used exclusively in the' 138 patent to 
connote a change of direction in the light beam. We count 99 instances of the wores 
"deflection," "deflecting," "deflected," "detleets" and "deflect" in the' 132 patent. 

The' 138 patent explains why deflecting the incoming and exiting light bear:1s is 
necessary: 

In this way, the light entry and light exit correspond to those of a conventional optical cdl, so that 
feeding of the light and also its detection after passing through the sample can be performi:'tI very 
easily primarily in corresponding, already existing measurement (kvices .... 

'138 patent, col. 4, lines] 2-16. Thus, the' 138 patent does not teach a stand-alone device, but 
instead teaches a device that can be used "in most commercially available measurement devices 
... and in older measurement devices without modification." rd., col. 4, lines 40-44. 

In contrast to claim I of the '138 patent, and as we notcd in our lettcr of April 29, 2013, 
in the Co!ibri, the light that is internally produced is not deflected, i.e.; it does not change 
direction. The light is instead projected in a straight line f,om the source to the sample. Unlike 
the device taught in the' 138 patent, the Co!ibri is a stand-alone device that has not been adapted 

111 MOn~"Jle"t Circle, Suite 2700 I Indi:mz.poiis, Indi.1I1J 4(,204 M,lin Tclt'phon,~: 317.·684 c S()OO I 1'.1Jin Fax: 317-684-5173 
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ATt"ORNEYS AT LAW 

to be coupled to "already existing measurement" devices. The "deflecting" required by claim 1 
of the '138 patent is therefore completely absent from and unnecessary to the Colibri. 

This brings us to your allegation in point number 1 ofyour letter that the lamp could be 
detached in the Colibri device. As just noted, however, the Colibri is not an optical cell and does 
not contain an optical cell that couples to an existing device such as a spectrophotometer. 
Indeed, if the light source of the Colibri were removed as you suggest, the Colibri would no 
longer be functionaL Nor would it be a device "for the analysis or absorption measurement of a 
small amount of liquid medium with the help oflight" as recited in claim 1. 

You also argue in your point number 1 that det8ching the lamp from the Colibri would 
produce "a housing with a light entry ::!nd a device to guide th·.! light i!1 a sct angle to the 
receiving position." Your contention misstates wh:::t is claimed. Specifically, chim 1 of the '138 
patent does not recite a "set angle to the recciving position." It instead recites "dellectitl(t the 
light upward toward the receiving position." Removing \h:: bmp from the Coiihri would not 
result in the "deflecting" required by claim 1. 

A claim chart, which we had requested in our previous letter, repeats the language of tile . 
claims verbatim and forces the exact language of the claims t~ be compared to the device in . 
question. It thus avoids rewording of claim language as has been done in your letter. 

Finally, as we noted in our previous letter, there are additional reasons that the Colibri 
does not infringe the' 138 patent. For example, claim 1 ftu1herspecifies that "the longitudinal 
middle (M) extends befHIeen the light entry and the light exit o/the device." The Colibri could 
not possibly meet the above recitation because the Colibri has no light exit. It instead has a 
detector inside of the housing. 

A showing of patent infringement requires that the accused device includes each and 
every element claimed. You have not shown and we cannot envision how you could possibly 
show that the Colibri infringes any claim of the '138 patent. . 

Very tmly yours, 

MCB/es 

cc: Dr. Niels Mommer, Twelmeier Mommer & Partner 
C. Pin!<lis, Esq. 

2368407J 
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