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NOTE ON THE PRELIMINARY DETERMINATION OF GEODETIC
pOSITIONS OF THE CHIUFENG SEISMIC STATION, PEIPING

 BY 5. Y. TSENG & {ji- 3%

The results of the present observations are only considered as pre-

liminary as their probable errors given in the calculation below explain
themﬁel?ES.

The observations were executed in the evenings of 23rd and 24th
geptember IQ30 by the writer himself with the sub-surveyer Sun to keep
records at a spot 28.0r meters'S 62° 54’ 42’ W of the wireless post on the top
of the Seismic Station. The instruments used were one 51’/ triangulation
theodolite, two half chronometers, one stop watch, one thermometer and two
anerdids, besides ‘the radio receiving set already installed at the Station.

The theodolite was made by E. W. Breithaupt and Son of Germany.
As it is a triangulation theodolite the reading of the vertical circle is only
to 10 seconds by two verniers which, however, will sometimes give opposite
readings having a difference ot as great as 30 seconds on certain portion of the
circle while at other portions the readings of two verniers happen to be exactly
the same. This is probably due to the faulty graduation of the circle or its
eccentricity or the combination of both and it is most probably the main agent
responsible for bringing down the accuracy of observations. The level attached
tﬁ the vertical circle is stated to have a sensitivity of o seconds per division.
The telescope can only be pointed to an altitude of less than 70® as no diagonal
eye-piece for taking zenith observation is possible to be fitted onto it.

The half chronometers are both solor time piece (1) made by A.
Lange and Son of Germany and (2) made by J. W. Benson, Ltd. of London.
These two chronometers had been kept to run by winding up every evening at
the same time for more than a month in the city of Peiping before the present
observation was made. The following are the comparisons of the chronometer
time with that of the Cavite Observatory (12oth meridian time) which
show in addition to the rate of chronometers, the degree of their accuracy:

Chronometer Time

.Date Cavite Time Signal Lange Benson
23-IX-I1030 ITI a.m. 10-57-57.9 10-58-11.8
23-1X-1930 I0 p.m. 9-57-55.7 9-58-12.2
24-IX-1IQ30 IT a.m. I10-57-52.9 10-58-16.5
24-IX-IQ30 10 p.m. 9-57-51-2 9-56-16.8

25-1X-1930 II a.m. 10-57-50.5 10-58-24.8
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¢he records were checked over by the rate of change of altitude between every
WO consecutive pointings and if the rate between certain pointings differs ap-
prer:iabl-y with the rest, the involved pointing was rejected together with another
one belong to the other position of the telescope to balance the culmination
error.

The refraction was reduced by both thermometer and aneroid
readings. Although the aneroids may not be reliable, the result will not be

,({fected as the observations were taken pair by pair of either east and west or
north and south stars. _

The following are the result of observations:

Date Star Location Observed v

\T’
of Star Latitude

23_1’}{.1930 {3 CEphBi N | 4{}03-47&6 7.35 54.0
., € Pegasi S 52.05 2.36 5.6
24-1x-1930 [ Cephel N 59.0I 4.60 2.2
3 e Pegasi S 04-00.40 5.99 35.9

] o Pegasi S 03-45.44 8.97 60.5

o o Cephei N 04-0T.71 7.30 =ai
mean 04-03-54.41 Y v? 250.3

g N2Eos
Probable error = 0.674\, 6 X5
= =T I”.Bﬁ
Latitude of observation spot = 409-03’ 54", 41 4+ 1''. 86
Latitude of wireless post of
the Seismic Station — 40%-03'-54"". 82 & I’’.86
Date Star Location  Time difference v va
of Star (with 12oth meridian)

.00
23-1x-1930 [ Pegasi E [5m 368.27 .02 -
¥ « Corosae Bor. W 36.72 -22 : /
¥ v Pegasi E 38.97 I.9 3";8
” 8 Herculis W 37.98 .99 .m

¥ B Arietis E 3743 -4;4 .
T o Lyra W 38.79 1.80 3.24
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I Determination of constants (Vertical component not included)

M indicates the stationary mass (200 kg)

H o the height of C. g. above the turning point. (g6 cm).
Te. - the oscillation period of the instrument in sec.

L o the equivalent pendulum length in metre.

] 4 the equivalent indicator length in metre.

V 7 the indicator magnification.

R > the friction deviation 1n mm.

R 2 the frictional force in mg.

E 1 the damping ratio.

a. Determination of 1,

Touch any one component by the finger and start the stop-watch
when the pen just passing through the line of rest, and stop it after -three
uécillations accomplished, i.e. the fourth time of the pen coming at the line of
rest in the same direction: then read out the number of seconds.

LR N N S R SR

Secs. in 3 OsC. Te
: it e B
S EW . NS EW NS Mean T,
I 18 17 2/5 6 5.8 [T EW __NS
2 17 4/5 17 2/5 5.93 5.8 6 sec. | 5.8 sec.
3 18 1/5 17 2/5 6.07 5.8

b. Determination of L.

2 T?
- & i | 0 in metre
L = 7 4
L in m
i ————
EW NS
0 8.4
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¢. Determination of J.
Make two lines along EW and NS
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8.

on the upper surface of the stationary mass e. Determination of r acd
and ]
mark 4 points 1, 2, 3, & 4, each 10 cm The difference of any two successive amplitudes 1s A
apart from the center. Place 1 20g weight equal 4T —-.-(like the I'igl}t figure) _fmm A to B lack by one r,
first on 1, after the deviation has completed pito Tese e RS
| R I
take it to 2z and measure the arc of the Trial 4r in mm
total deviation: same way for the other com- . Mean r
ponent, EW NS EW NS
35 365
et | )
Trial | Total deviation (a) in mm. I ol Le%
e
EW NS Mean 3 Z 3 59
—_— 6
—— ST .5 I
2 18.5 e - =5 . f. Determination of R.
: .0
_ r 1ooo0 M
3 20.5 17.0 e, R is given by T Ve
S e ST L |
e —— .
. il so that R in mg
Since J IS given by _ | —— |
J'___ M-;I.B. (In:z{)g L N2
m. d. d = 10 cm +73 L
or TLI__EI_ — 200 X 1000 X g6
—=2 X 1000, X961 '] gy
m. d,. 2010 3g = 48 X 1000 g. Determination of E.
then T in m 3
e Y1 |
EW NS - Y. '—ix R e |
—_— E = == -
926.4 816 i 'y |
|
4. Determination of | T—W/’Ns———
V _i . ra ______________.___——-—-—" !
s known a5 quotient of = 7 Y, Y, E Mean E ;
then - ) . = e EW | NS
e I 4.5 2 30 : I | I -3 .:
S 6 | 4.7 8 | 4-72 X ' '
—_— 2 3.25 7 2.7 ' — i
103 93. 8 3.12 [
3l 6.5 I.3 3. 73| .
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SEISMOLOGICAL NOTICE

BY Z1ZIN S. P. LEE
I CGorrection for friction.

Experiments show that when an aperiodic pendul is displaced from its
initial position I on the line oo’, it will not return to its former place, but first

to A and then slowly back to C, The deviation (r) from oo’ is plainly due to
the writing pen being retarded by certain friction produced in describing the
locus SA. Thus even the damping is cut, oscillation is still dying down as
shown in fig. 1 on the right side. In every complete vibration the locus is
dropped by 4r, and the heights of amplitudes is decreasing arithmetically so
that the line terminating their heads is a straight one. This is the reason why
r is measured by one fourth of the difference between any two successive
amplitudes on the side and the damping ratio (g) by

Y :
Yl—-r 2
(i) i e = St S A

Yq—T

In dealing with my apparatus, many trials have been made and the mode
of oscillation is observed when the aluminum double level arm is attached to the
axis of damper which is completely opened, and when not attached. The former
gives more oscillations with shorter period than the latter as shown below.




It is obvious, that in the former case t
due to {riction but also some artificial dam
the heads of amptitudes is no longer

latter case notbing other than friction
friction deviation (T)
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Eﬂ= ll_lﬂ — IE—J‘_]H ===iei0ls e 0 0l e =z IH—E:IH—I
lg‘—‘la Iﬂ_l{ ln_I_].;_ﬂ_
1, —1 lg—lg)+...... s
_(1 a) + (lg—13) + -I-(ln__2 lIl-—-I)
(ls—lg)+ (ls—1)+...... S (RIT—
1, —1
n—rt
En_'
oI b—1_ (3)
n—I

(ly—2r)+(lg—2r)4..... +(1n—1_2 r ‘;jl—(n—l)z r

252 O U+ (20 +.....+(l,  +21)  n
Sl—(n—1)2 1
2
n—1I n
2 l—ep 221
I 2
OF =2 (m—1)(eoF I} (4)
So that by measuring 1, 1;...... _we first calculate the open damping ratio

(¢o) by (3) and then the value of (r) by (4). When (r) / Tt
is found the {rictional force (R) may be considered as

follows : In Fig. 4 let o be the turning point and M
the steady mass then the work done against R by a
displacement (r) will be R-r and isequal to the potential 8 |y
drop of M, 1. e. M'L:©-6, since © is small.

r? ‘h{'l'2 h{ TE
or Rr=ML©*=ML T _LJH/LH— L V2 L\

B
R R L S, 1 (5) \/
u

here R is in same unit as M. If R expresses in milligrams, r in mm, M in Kg,

and L in m, then (5) becomes

__1r M. 1000

= —— Ty

This is the ordinary expression for R.
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II Determination of constants Due Nov, 10, 193
Permanent constants g
IT in mm
(a) of H. Components
M (Steady mass) 200 kg.
H (Heighth of c. g. of the steady mass above-the turning point) o I%Tl——s[. ZE I It
(b) of V. Component SE L LA\ SaRtal) > ¢
M (Steady mass) 80 kg. P———————— — =t 7 f Fowe s
h (distance of c. g. of the steady mass from the turning point.) s, o | Trial | 1 I L 1, | 1, le |11, Ig 1, LI
h” (distance of the additing weight from the turning point.) 60 cm. - A R 19 B e e T | g
E 2 | 33.5 | 29.5 | 235 | 205 | 18.5 | 16 i el b G G s
3 | 72:5 | 63 54:5 | 47:5 | 4L.5 | 36.5 | 32 28.5 | 26 22.5 | 18.5

I 32 29 26 L RS 19 16.5 | 14.5 | 13 11.5 | IO
I To in sec. V '
N - 36.5 | 33 30 27 24 21.5 | 19 7" 14.8 | 13 11
——t E _1 — = st : 3 48.3 | 43.5 | 39.5 | 36 32.5 | 29.5 | 26.5 | 23.5 | 20.8 | 18 10.5
ria JolL = =" — —
A S 3ailoZ Mean i %20 |l 1705 5050 [ 3.5 [ zm.si|l 1o Sl T | R
I I7 4/5 17 _[/5 14 4/5 To E=5*95 Z 2 29.5 | 20.5 23.5'| 21 18.5 | 16 I 4 12.5 & 1T gL 7.5
| | 3 35 31.5 | 28 25 2.5 | 20 17.5 | 15.5 | 13.5 | 11.5| 10
; LS 17 1/5 14 4/5 | ToN=574 B S s Rl A RS e —
3 18 17 1[5 T4 4/3 To Z=4.7 T T TS R e T 1
¥ - = = _H —— —— o 3 | -
112 113 1[4 115 116 II? 118 IIg I:U Ell Eo T Mean
i I
. V.2 » 240. T I s 22
V (Separately determined) — oo 8 : L e ~ e
To? points apart 20 cm. 58| 4.8 3 5,25 210.8| 1.1 | .17 |rE=.18
V (Simultaneously d : 102 a : [ | See iy
' determined) =— ; small weight used 20g.) B -
- . = ( - 3.2 2 [5. I.1 ID
. 707 To? 15.5 | 13 I1I 9.5 8 ) 4 5| ¢ 5 3137
ertical v, a ' _ 9 6 3 2 252.5 | 1.07 | 207
} =144. To ( Small weight used 2g ' 7 2 » = (e |
0.5 8 7 5.5 4.5 3.5 2.5 _287 || e 1O EIN=—TG
L4358 | Ze 5l T i || 6.5 | 5 4 3 |408.8| 1.09 | .18
AE v . | i
— e AN VN AZ VZ Mean 2 r.2 | = 120.6| 1.I | .18
Sep. [simul.| s : | . = 6 3 . X 6 208.1 | 1.08 | .21 |rZ=.19
S€D. |simul.| sep. |simul. sep. |simul. VE=04. o I 351 [0 e 3 — | 5
Y1178 | 128 )94.9)05.05| 16 5 — [ ] R RS R 8 il | SN
i - H195.05 | If 121 - —_— ] =
= ey 12} 193 | 0463 | 13.5 | 83.4 [VN=031
I3 92.2 | g7 i -
. 76| 123 | |
= ~- i | 12} 9I.64| 9463 13.5 | 88.4 VZ =854
3 , — ,
I3.5 88.4 ) ;'
S

T —
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E N Z B AE | 949 | 595 | 3.5 .005 |
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Trial | Y, Yq |oE Y, Y, € YI Y = TPy Az 88.4 4.7 3.8 .008
= R e S a
T |6 | T5 [ 34 75 | L5 4.3 | 05| 22 (30 |E NS — e T e ‘ R |
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13 ., 10, | BN | 11352 42 5400 accord-
- SN? = e 1ng to
R (Hﬂl’lZDﬂta]) - BDDDUO. T I ) ’F 31 59 4 !
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- Tﬂﬂ Vﬂ ¥ b 'y 1 F:F" 10 25 Jd i P
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