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Application of the Coincidence Method for the Interferometric Dilatometer

By T.XISHI

Mechanical Material Engineering Dpt. (in Field of Lamp and Tube), Tokyc Shibaura Electric Co.

Interferometric dilatometers, owing to their high accuracy and reliability, are used to messure the thermal expansion of
metals, glasses, ceramice which are accounted much of for the sealing of lamps and electron tubes. It has been, however,
with this apparatus, necessary to continually watch the translation of interference fringes, which oftentimes limits their

utilization.

Application of coincidence method has besn tried to sxclude this defect. In this paper are described:
{1} An interferometric dilatometer with which interference fringes with reference to several spectral lines ‘can be

observed by means of spectral lampe and glass filters

(2} Determination of the absoluts orders of fringes by the conventional and the reformed coincidence methods

{3} Discussions on some problems aof the reformed method

(4) Applications for special or high tempsraiure measurements
By this new method, the interferometric dilatometer will extend the. frontier of experimental applications.
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Wave lengths of some spectral lines and
refractive indices of air for them

i n for dry COy free air

Spectral lines Wave length A at 15°C : 760mimHg
Cd Red iR 6438. 4696 1. 00027638
Cd Green (G 5085. 8212 1. 00027872
Hg Yellow (55 5790. 6638
Hg Yellow  (¥) 5769, 5906
Hg Green Z | 5460. 7430 1. 00027788
Hg Violet () | 4358, 3250 1. (028105
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Combinations of spectral lampes and glass
filtars for picking up spectral lines
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For notation, ses Fig. 3.

% : Thicker than normal products

* ; Thiner than normal products

{ ) : Very faint for visual observation
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Transmission curves of glass fltars
¥ : Thiner than normal products
# : Thicker than normal products]

For notation see Fig. 3.
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about 10mm.
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) BAn example of caloulation for determining the ebeolute order of
9 reading inferference fringes by coincidence me‘hod (chFig. 4)
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An example of determination of

positional relationships between interference
fringes by some spectral lines

Al T Grrg) Ao -reeemremssrnssnassnmnaiasss (T
5 BARSS Do RIF. SHWC X 2T HEBOELGROETRLIDY
Kvtnd Gp & Gra  .ORT Ro gy BFLELAVEEEEY,
Fin vh, véy WEBEATHERLLLA, ChEBOBETHT
BREAAREO TR Lok a$ 5,

a ki, (D OREPHALE ICARLEFET 'R
T 5.

1) SEtoE 4 1/100 mm O CEIE L(F 2 8.80540.01
mm), I' Difed B8 D<I<I: kRDd B (I1=34585, I
= 346677,

(Mi+K+aye)rog=Nglg, K=0,1,2, - s (T
e BEEA R T Ny 2IERHAE L, No OB 0.00~0.14
it 0.86-0.99 e B, OFEEE LT (FIE T,

BB HEhi K 2

(M+K+ape)le=Nglr
e Fh Nz %38 L, NgopgEat 0.00~0.12 it 0.88~
0.99 s OEFXHLUTFCE T,

3 o BErHEahi K 2R
(I'i+ K+ apg)he=Noky

KXb No #FHEL, No /MG 0.00~0.18 X2 0.82~

0.99 753 DERT(E=T).

D HEoBfEcl - T K Sl fE&koEL, TOEEY K &

FhuE I oEOfEL N+K Thb,

E3o@TILESmE K=19, 8 AR Tw%, K=48 D
# Ng, Ng, Ny 2B T KEo=48 LHEE SRS, SO L%
b BICILALD ame SHENCTH L, B MR A
5) awe BT Ny Ny @R BE E 053 R~ 5 METI.
Fiiot Ke=48 o5 2 L AR ThH B,

BLEOSHE IR dgre, 8Ree, Gwe DEEKFEY +0.14 R L
TEHThS, “HIIERL Y AEV-OT 8.3, 8.4 KA~LHR
DRBEL BT LG BEEER L TRERIONRILL - 2
BEhd, Xewe ©RRATHIHTE, BRHE Y ok

2)

3

i R T B R &

oo

fHEBEOKHA

* : Integer parts are abbreviated

€

LTEEL, “ACL3TEHAYRNESR TS, 25T\t
B LTS K IBRRE S,

8.2 Iofi—

8.1 OHETIT L P 25T,
s THE, RIE=HTK=19 BItr 48 5K looil, 29.04
=27.01A,=33. 84, 245 EfSEY, £0.280e LINOF LR
WhiE (B—1DA« AULEAREC L - T3 b TEHL, L
LY, v #h#EshE 0=SK=80, Ticbh +20p MiLE
B AR L OdTu, LA s THRBREN 104
DEETEED, ¢ OREHEN 204 BT THELRY. TLw
Ky ApFmE—ic BT 5,

8.3 RAROCES

EATHRALr PABRENE 7 4 A2 CHOTRERT SR
DAY FABBBATS L, THRERGEA VS, COX VD
B LER OFRYACTERCHETE, RABDOHLIH
WM 5BOWS S0 15 BN Gl vAREOFHO 3/100 i
SRAVEESHL, ARSI VAT UTORL=AAF-FH (H S
(@)D, FEHWHEEHR©® L 7 ¢ A 2O BRBE(E 5 (b)) B R, Cd
© R,G{#, Hg © (v+y¥). g v - FaimcliiSh T a2
LI % (I TN

8.4 BEENEOEKE

ALy P AEASEONRAES LR EBMESREHF TS5, 8.3
TR LA UCHORBMOL VLT, Cd, g DA2 YA
T T RSO W REPHE LR THC AL Ty 20089, K
X 10mm OFRBOBRARTHFHEOWEE 0.005em™ T
EOBERG L, SR S UToREDLOLBHTE
4, X5 THREHEEC K50 He © g v R ThHES (B 6)
FpEE 20mm ORFORSHO FHEOE R D ¥ E L THAFIWR
PIETE 5, FOHBIELLIOMEL 0.0lcm™ FTHETD
DT, KETEIHR1IOHEERLE.

8.5 AS&FOEE

# 3o AR RHERORE, KETOHEEHGIRETHLLH,

H1

oM — TR B Y S RE

/

7



2 Hg~Lamp
- 2 i .

45—: gi{

i

P :

-

&

300 400 500 600 680
(a)

et isual
23 80)- ~—— Sensitivi —V-02
> % Sensitivity 02
%2 60
23
%E 40
Pt

= 20

2]

= 0 Lt

300 400 Vv B 500 600 a0
wave Length (mu)
{b)

B 5 (2) KARLZ PAZ v I D2RAF 34
Distribution of energy emitted from
mercury spectral lamp
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Vigual sensitivity curve and transmission curves of filters
* : thiner than normal products,
For notation, see Fig. 3.
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Influence of the thermal after effect on expansion
characteristics of lead-potash-soda glass

Samples

A ; Held at 250°C for 8 hr. and cooled quickly.

B-: Held at 250°C for 8 hr. and cooled slowly.

C: Held at 300°C for 8hr. and cooled gquickly.

D: Held at 300°C for 8hr. and cooled slowly.
All were received as chilled wares {tube with
diameters of about 10mm and abeout lmm thick).

+ : measured in heating up run

o ; measured in cooling rum
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