
APPLE 10151

United States Patent 5
Haaret al.

[54] APPARATUS FOR LIGHT REFLECTION
MEASUREMENTS

(75] Inventors: Hans-Peter Haar, Wiesloch; Matthias
Essenpreis, Gauting; Rainer Fritsche.
Briihl, all of Germany

Boehringer Mannheim GmbH.
Mannheim, Germany

[73] Assignee:

[21] Appl. No.: 08/752,629

[22] Filed: Nov. 19, 1996

[30] Foreign Application Priority Data

Nov. 29, 1995 [DE] Germany ..........:.sccseene 195 44 501.5

(SY) te C1. neeeeccccscccecorssecnnnnenenesenceneensens AGLB 5/00
[52] U.S. C1. eeeeeeesecseenens 600/310; 600/476; 356/338
[58] Field of Search 0...seein 600/3 10~317,

600/322-324, 336. 473. 474. 476, 477;
356/39-41, 337, 338; 435/4; 436/43

 

 
 

 
 

[56] References Cited

U.S. PATENT DOCUMENTS

2,706,927—4195S Wo...ssseescseensnccseorssnsenenerenes 38/14
4,671,612 6/1987 Sakurai etal............ 350/96.27
4,942.48! 7/1990 Yoshinouchi et al. ... ww. 357/471
5,030,000=F/1991  Kamda ou... eeesccessessessseeonsveneces 356/40

+. 385/120
e+. 600/316
--- 600/476
wee 385/120

-- 600/476

5,052,776 10/1991 Fukushimaet al. .
5,077,476 12/1991 Rosenthal .........

5/1993 Gratton et al.
5,259,057 11/1993 Cook ........ee
3,284,149 2/1994 Dhadwal etal. .
5,349,954 9/1994 Tiemann etal. ..... -- 600/476
5,551,422 9/1996 Simonsen et al. ........cece 128/633

19 18 21c 21b 21a 8

SSSBSSSeTODLLLLA|

behhlod

The thd iba
h 8 23c 23b 23a

NlTHAS
TAAAAU.

26 16b 22

US005893364A

5,893,364

Apr. 13, 1999

(11) Patent Number:

[45] Date of Patent:

5,598,843
5,638,818

2/1997 Caisey et al. .. vase 600/476
G/1997 Diab et al. ou... cecsesessesessesseeees 600/310

 

FOREIGN PATENT DOCUMENTS

0104772 4/1984
28 23 769 «12/1979
2927814~~I/1981
31 13248=3/1987

38 09 084AL 9/1989
9103 974 8/1991
43 14 835 11/1994

0 631 137 A2 12/1994
43 37570=5/1995
1-138507 5/1989

2253 070=8/1992

European Pat. Off. .
Germany.
Germany .
Germany.
Germany.
Germany.
Germany .
Germany .
Germany.
Japan .
United Kingdom .

Primary Examiner—Ruth S. Smith
Attorney, Agent, or Firm—Nikaido, Marmelstein, Murray &
Oram LLP

[57] ABSTRACT

An apparatus for light transport measurements on a test
object with a measuring head which includes a contact
surface for placing against an interface of the test object.
light irradiation device with a light transmitterfor irradiating
light through the contact surface and an interface into the test
object, and detection device with a light receiver for detect-
ing light leaving the test object. The contact surface com-
prises at least one optically transparent light passage point
for the light, on which a large number of rigid light-
conducting elements are arranged, wherein an optical con-
nection with a light transmitter or light receiver assigned to
a light passage point is produced by the whole of the
light-conducting elements of the light passagesite.

32 Claims, 5 Drawing Sheets
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