United States Patent 9

R0 00O 010

(1] Patent Number: 5,599,104
Nakamura et al. 451 Date of Patent: Feb. 4, 1997
[54] THERMAL ANALYSIS INSTRUMENT FOREIGN PATENT DOCUMENTS
[75] Inventors: Nebutaka Nakamura; Yoshihiko 1411252 §/1964  France .
Teramoto, both of Tokyo, Japan 2117808 471971 Germany .
OTHER PUBLICATIONS
[73] Assignee: Seiko Instrnments Inc., Tokyo, Japan JIGM van Bokhoven, et al., “Fourier analysis for correction
of thermograms obtained with a heat flow microcalorimeter
[21] Appl. No.: 311,739 of high stability”, Journal of physics E scientific instru-
[22] Filed: Sep. 23, 1994 ments, vol. 9 No. 2, Feb. 1976.
) L. .. Primary Examiner—Diego F. F. Gutierrez
(30] Foreign Application Priority Data Attorney, Agent, or Firm—Loeb & Loeb LLP
Sep. 24, 1993 [JP]  Japan ....c.cceevveveerneeeneenes 5-238408 [57] ABSTRACT
[51] Int. CLS ..., GO1N 25/00; GOIN 25/20 The temperature of a heat reservoir is varied according to a
[52] US. ClL 374/12; 374/11 linear function which is AC modulated. At this time, the
[58] Field of Search .........ooorrircenunnes 374/10, 11, 12, temperature difference between two points located in a heat
374/13, 31 flow path going from the heat reservoir to an unknown
sample is measured. Also, the temperature difference
[56] References Cited between two points located in a heat flow path going from
the heat reservoir to a reference sample is measured. These
U.S. PATENT DOCUMENTS two pairs of points are arranged symmetrically. Then, the
3,238,775 3/1966 Watts . resulting signals are demodulated, and each signal is divided
3,537,294 11/1970 Stone 374/13 into an AC component and a low-frequency component.
4,095,453  6/1978 Woo 374/13 Using these signals, the DSC signal is separated into a heat
5,098,196  3/1992 O’Neill ..eorievrireeeererereseeneens 374/11 capacity component and a latent heat component.
5,211,477 _ 5/1993 Li 374/10
5,224,775  7/1993 Reading €t @l .ccreerervverrnrenrenns 374/11 18 Claims, 1 Drawing Sheet
s 1
ve
7 - 7
q D
q P 3
q b 2 -
g 3
N : TEMPERATURE-
) X CONTROL
4
™~-9b
~\90 20
/| 15 16
100 "° s CONSTANT RATE
A/D TEMPERATURE-VARYING
—— 13 MEANS (SETTING)
A
\, A/0 215 pROCESSOR
a
ALTERNATING
a/p 2T TEMPERATURE -VARYING
MEANS (SETTING)
14
21
v 17

PLOTTER




