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THE SEISMOGRAPH at Woodbridge Hill, Guildford, is designed on Prof. Milna't_a principle: but it differSeifmotodidal stagdargltﬁpﬂtﬂi
Instrument, in order to make it easily workable during my absences from home. It stands in a detached ﬂbservatn@erﬂfelthe [Lon lcm a:;i’. a
horizon perhaps 50 ft. below the summit of that homogeneous rock. A cement-concrete column 3 ft. square runs dnﬁwn 5 ft. into the c ay, an risff_:ts
another 3 ft. above the ground-level. It is, further, based on 6ins. of rammed gravel. Well sunk into the top of this column, and p::n_}ec;mg 4% t.
from it, is a cast-iron mast 4 ins. in diam., with walls # in. thick. A platform at the mast-top supports two lateral adjusters, one IHISE. thHSthG
clear the other. They secure piano-wires which descend to stirrups, whose spindles support the ends t?f the two booms :-Emd also pass through the
100 Ib. lead weights. One boom faces North, and the other West, a meridian having been establlshed by the transit-telescope of an a.d]mEm_g
astronomical observatory. Hardened tool-steel pencils pass through the mast 4 and 5ins. above the horizontal top of the concrete, and tgew ? a;lp
points bear in agate cups fixed into the inner ends of the booms. The mast was cast by the Oxford Iron Foundry ; and the remain ?r 0 the
fﬂregﬂil}gl parts (except the agate cups) was built by Messrs. Moore & Son, Oxford, whose many practical suggestions contributed largely to the
successful issue.
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Fig. 1 shows the relative position of the dark box (where photographic records are made) to the booms. It rests on a separate isolating
column, and the standard slits, mirrors and lamps, made by Mr. R..W. ﬁ{lunrn, are used. The record cylu}der,wherenq the phmtngraph:clpaper 1s fixed,
i« of aluminium, 16 ins. long, and about 535 Ins. in diame_ter. and i1s driven ‘by a cn!lar on an elongation of the spindle, sumew‘hat lhke t_he one in
Prof. Omori's instrument. A further elongation of tt}e spindle, at the opposite end, is deeply threaded; and steel rollers, running in this thread,
draw the spindle sideways while it revolves. The cylinder runs for 3; days. For the first seven months of the year a brass cylinder with friction-
drive was tried, but it was too heavy. Both sets of mechanism were constructed by Mr. F. E. Salsbury, of Guildford, whose patient wisdom has

levelled many obstacles, and provides a notable example of the insight, experience, and skill of a practical jeweller in a country town.

a circuit is opened which draws two vanes between the illuminating lamps and the slits, causing a break g secs. long in the

'y hour . Gy :
At every ho The circuit is controlled by a very clever and reliable electric time-keeper, invented by Mr. A. E. Conrady, F.R.A.S.

record of each boom.,

THE OBSERVATORY (Fig. 2) was designed by Messrs. Mur_-ray & Delves_. London, and built by Messrs. Tribe & Robinson, Guildford.
Both floor and underfloor are separated from the concrete columns, and air 1s free to circulate qbuve ::md‘ below, and up the gap between floor and
column. During October a heating pipe was erected by the builders, to try and heat up the air as It rises besides the columns. The Instrument
'« enclosed in a large glass case, and the products of combustion of the lamps pass through the heating-pipe to a vent at the top of the case.

THE EARTHQUAKES registered during the year are given in the British Association circulars; and minute details of the best record
(rom each of the larger quakes are given below, including those of the sharp, ll‘l‘EglﬁllHl‘ waves which precedt‘: the principal phase, and are here called
‘he Warning Phase. The period of swing has been 174 secs,, giving 0'532 m.m. displacement for a tilt of 1 of arc. Movements of the North boom

o marked N., and those of the West boom W. Columns headed ‘“a’ give fm’l range of motion in millimetres, and when this is too small to

measure it s given as " Inie,
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Preliminary Phase Second Phase Warning Phase Principal Phase Aftershock
T “y . | 2 F < 1\ X ]
No. Date Commence: | Maximum | a | Commence- | Maximum a | Commence- | Maximum | a | Commence-  Maximum a Maximum | a ]‘}1uttl;i%ln-n 0se
1910 I “ment | ment ment ment ura : A ”
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| L w | o= M |MM | H M- 4 OH M | MM | H M H M | MM | H M | H M | MM | H M | MM | H M
| | ' - |
| g 18 529 | 09 |
| | | | 19 " 873 [0 : ,
I8SSMaraR80N 17 14:9 | 17 16°4 | 0°8 ‘ 17. 2819 | 17 40'2 [0%67°18 18'8 | 18 9857 |08\ |18 258 | 18 868 | 18 )10 16°Q 0-9 ‘ 3 480 | W.
| | 17 206 | | | | 19 275 | 06
G | | | . | Sz
19 | Mar: 31" 18 425 [ 18 510 (01|18 536|119 1:3[02|19 74119 1900819 208 |19 226 |11 |19 543 3 200! N
. | | | 2018 0T
I ! I ' : " :
| l | | \ |20 92
| | ‘ | | | | | 20 366
| ‘ | | | | i 20 56°0
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f 5 \ . ' B bl DI L i R A
2 el B R VR o Ty 1 IR DL & S 8 (e b I VLR - R0 L - (ORGSR R (0 G« ) e S - 3 O 6 S 38:0 | 0-4 | 1 370 N.
| 0 460 | | 0 56003 | | L= 2 [ HR6 S A B 20 (RO 4=
| | 0 580 | 04 | | |
| | | | .-
24 | April 20 | 22 380 ( 22 41°1 | 0°05| 22/ 4210/; 22 479 | 01 |23 27|23 3601|253 64|23 88|02 1 480 | W
| | | | | 83 175
. (19 71| 015 ' 920 165 | 0'5 ' 3 i |
27 | May 1 | 18 48:9 | 18 515 | 0:05) 18 59:2 {19, 258 |.0:21. 19 475 ! 20 2¢0 1 0235 920 50 | 200 28:0 | 05 3 153! N. d _:;rf I-.rehm Phase
' | 1 Jet Ty A e | 20 36'8 | 0°75 =83 min.
| |
| | ' | | 19 08 | 02 | | : |
37 | May 10 | 18 7D | ' Mic!| 18 923:0 | 18 30:5 | 0:05] 18 49:0 LE O 151 01 | 18 " 59:4 [ 19" 18:0'| 0:25| 19 21:0 | 0:15] 2 16°a | W, d-qnﬂf Prehm. Pha<-
» | | . | =Yy Nniiil.
| | RO 220 | 8 587 | 065 |
80 | May 18( 8 106| 8 168|005 8 172} 8 318 QS| ELER A 0B RE A 070 1B B 485 SF 8 _1_.7:4 10509 28| U"f_’ | 4 474 W. (N.com.8 9-83)
: | | 8 9270.1:0:85] -9 110} 07 |
| | 9 32°0 { 0°35|
| | 10 58-1 i‘ 0-2 |
46 | May 20 |12 27:6 [ 12 30:7 | 0°05( 12 88-4 | 12 455 [ 0715 12 49'8 |12 53:0 | 02 | 12 55'6 | 12 589 | 0'35| 13  17-0 i 11-13'\ P TN d'qﬁ'f Prelim. Phase
' : | | ' | ._ =3"0 min.
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| 7 ed () : _ : }
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| | T 4bHtl) 8* 350 035 =—T'1 min.
| | | | T 567 | | * Possibly a separate
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67 | June 7 2 8:18 | ‘2 9:9 | 0:08 "2 105 9 1130 110:07 -2 11:7 2 12¢4 ! 01| 2 126 2 1 14:2:.1 076 0 3950 i W.
| | | |
' | | ' % ol -
73 | June 14 | 19 454 (19 481 |Mic! 19 54-9 [ 19 591 | 025 2¢ 11|20 18|015 2 252 601020 138 0 580 | W.
74 | June 16 4 173 4 18°'8 0‘07. 4 199 4 22:5 | 0°1 4 94°'5 4.+ 2b:8 | 0:07 4" "25:9'4 4 27=0 3120 4 34 l’_'l-*_?'; 0 460 | N. Portugal (W. com. 4
| | 4 47-4 | 0°15] 14-9)
4 56°7 | 0°15
| . i
7 | June 16 6 404 6 444 | 0-1 o ol 6 529 | 01 7 592:6 T H3 41 18 N D7 N 9 09 8 260 1-05| 3 410 | W.
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| | 7 14:3 | 0°85 Q55 5264 103
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| 7 122:3""0:86 10 10:0 | 0-05]
| T 24:6 | 0:35 |
'S T 2710415058 |
. e S 330E |l
7 380 | 1:2 |
o A9:18IR0:96 |
79| June 16 | 16 27-2 16 28:1. | Mic{ 16" 80:8 | 16 -33:0 ‘\.-Iir:' 16 851 | 16 36:0 | 01 0 1551 3.
| |
83 | June 24 13 31°4 18 35:1 | 0005! 18 35°9 | 13 36°1 | 0°2 | 13 36°4 | 13 366 ' 0°79) 13 36°8 185 3=b" 66| 18 43:3' | 4:2 2 0 N.
185ex39:3 467 1 18 dd-7 1 3-3 |
13 40:6 | Sh | 3 A3
I3 49T 123
13 Hil6 ¢ 21
14 168 | 0'5
| 19" ~171*H 1 015
84 | June 25 19 21'1 19 252 0:05! 18 29:7 | 19 ® 811 | 0207 19" 319 | 19 389 1038 | 19 Ja°4 (119 371" | 12 1 70 W
19 380 § A2 |
19° 41:0 | 2:0 |
19 922 | 185 |
97 | June 29 1l 0.1 | 11 14¢4 1 0:05:°11 207 | 11 846, 08 | 12 g 1t 83 |0l La . 2000 12 250 1251 19 83T0 | 08 3 389 | N. d. ot Prelim. Phase
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| Preliminary Phase Second Phase | Warning Phase Principal Phase Aftershoé&lentre
Sk | Date Commence. | Maximum a Commence- ;| Maximum A Commence- | Maximum i Commence- | Maximum a Maximum a Total Notes
e figd Dl nent | ment ment | ment Duration
= = - — - S ——— | — E - — — | — = ——
| i M H M MM [ H M H M| MMl R 7 ) - M [ MM | H M H M MM H M MM | M
109 | June 29 ' 15 39°0 | 15 41:0 | 007 15 461 |15 482 |01 |15 500 |15 5100 | 015\ 15 533 |15 59:6 | 065 16 812 | 02| 1 200 N
| 15 45°0 | | 16 190
| | |
- | - é - ~ e . ' : N T
107 | July o7 12 3°7 | 12 (‘0 | 0°05| 12 81258020 A qe0NIS0R06|T 12 122012 D80 1R 0061 12 18491512 19480 | H02h 12 386251 | 0°] 1 0 N.

108 | July 7 S 364 8 42:3 | Mic| 8 46'3 8 678 |01 9 922:0l 03 9 239 9 988 | 09! 9 89:5| 066 2 36°6 | W
| ‘ 9 32:0(1:0| 9 586 |i 025
110"} July 10 | 15 363 | 15 389'2 | 005| 15 43-3 | 15 450 | 0:08| 15 47:0 | 15 47:9 | 0:07| 15 486 | 156 570 | 03 | L 156 [,

111 | July 11 15 220 (15 243 [Mic|15 257 15 27:9 | 0005 15 30:0 | 15 80-9 | 0-07] 15 31-9 |15 350 (02|15 480 | 01| 0 450 N.

114 | July 12 22 301 | 22 326 | Mic| 22 3851 | 22 399 0:071. 22 44811022 459 [ ()27 122 47190 22 hda() 1. (04 |23 391 025 1 150 i N.
22 436 | 0:1 | |

| | | | |
116 | July 15 13 61 |18 9:1 [Mic| 13 11°1 | 18 14°4 [ Mic| 18 387 | 18 89:0 | 0:07/ 13 39'9 | 13 44°8 | 025/ 14 130 | 01| 1 334 N.
| 13 29:0 | 0°05 | | 13 470 14997 <4 |
13 81:2 | 0:05 | 14 310
| 13 358 | 0:07 | |
g = i G S TR )220 | &1 Gy il & O el 10N 0T Rl 8: P 2FEhu=() 251 2 80 | N,

1235_]11]}; 24 716 P2 Y 1 0 T (R [ELb 4 s HHELO W SRS T 110 20 S @ 820 )

125 | Aug. 5! 1 512 1 530|007 1 581! 2 387|015 2 82| 2 10202 2 127| 2 162 |06 2 457 (03| 1 310! W,
| | 2 920-3 |
| | | | | |
128 | Aug. 7 20 539 [ 20 55°0 | Mic| 20 56:0 | 20 581 [ Mic| 20 599 |21 048|015 21 12|21 500221 143 01| 0 345 | W,
| |
181 | Aug. 11 ' 16 433 | 16 46:5 | 0:05| 16 532 | 16 56:6 | 0:07 17 9:0 |17 103 |01 |17 122 ‘ 17 2119|0818 330|005 2 70|N
| 17 8-8 | 18 100 | 0-05
| 18 215 | 0-07]
| | 18 420 | 0:07
186 | Aug. 21 |16 88|16 98| 005/ 16 115 |16 18:0 |01 |16 80:0 |16 307 | 0:1 |16 82:0 (16 38500216 530|007 0 530! N.
r | f ' -
302 | Nov. 10 | 18 26°3 (13 29:8 | Mic| 18 89:0 | 183 43:0 | 0:05| 18 453 | 18 459 | 005/ 13 46:7 |13 527 {08 |14 31| 0925 1 370| N.
13 44°2 | | 14 6°0 | 025
| | 1474 8975 10:16| |
| | L S b 1l B0 1) |
| | 14 168 | 0:07 |
| | (14 280 | 0:05 |
r | | 14 416 | 0°05 |
| 14 486 | 0°07
| | 15 20 | 0-07 |
806 | Nov. 10 | 20 54:1 |20 &85 (01|21 61|21 240|015 21 82:3 |21 36100721 838|21 44:0{05 {21 545 (01| 1 400 | N.
| | 22 150 | 01
| 22 9280 | 01 |
| e | 115 301 | 10 |
{89 | Nov. 15 14 826 | 14 3884 | 0°06| 14 41°3 | 14 493 (01 | 16 141 |16 16'9 | 05| 16 17°8 | 167 2220 | 1°851 18 314 1101 ¥ 830N
| | 14  56°'1 | 015 | | 15 840 | 08 | |
156 82 ( 06 | |15 880 | 07 |
(15 75 | 07 : | 15 505 | 0-15) |
15 18:2 | 0'2 | | | | 16 23 | 0-15)
| | ‘ 16 wal 02 | I
f ' = i



M

International
| ! = = '. =
| + Bl - e Phne | fncipal P \(tersiEPLre
Preliminary Phase Second Phase Warning Phase Principal ’hase Altersitock
No. Date Commence. | Maximum a  Commence- | Maximum ;| a  Commence-| Maximum | a | Commence-| Maximum | a Maximum | a Total Notes
1910 ment ment | et | ment D“"ﬂ““"_ | Soraiah
= ¢ 2 | | e AL ST PR |
H M H M ML H M H M | MM | H M H M MM | H M H M MM | H M MM | H M|
653 | Nov. 26 4 450 1. 478 Fviiel 4.+ 560 5 237 | 02 § 29 {) 55 | 0:45] 6 12°1 6 154 07 6 568 u-:i.} po A Bae) 1 ING
b 8UH H0S § 0:8 | 07 G L 0 7 158 | 0026
D 934 | 03 | 68 926:83 03| 7 4865 | 072
9 556 | 025 8 3276|055 T 555 | 02
| BERA0: 071 0:3bE =B SONT (10 |
| | | 6 44'5 | 085 8 363 | 0:05 |
e | | | : :
bE7NI"Nov. 29| '2 547 | 2 57:0 101 | 8 4:0{ 8 . s6|o01| 8 1801] 8 167 |0l | 8 178 | 8 197 | 0835 3 483 | 015 1 10°0 | N.
| 3 104 | 0:07 3 934 | 08 |
3 =20 8L
701 | Dec. 16 359 |16 375 Mic| 16 427 | 16 482 | 03 il o R T L e T 1 (0 0. 5100 N
16 5H4:'6 | |
724 | Dec. 10 | 9 583 |10 80 02|10 6:2]10 938|035 10 84:7 |10 384 | 03|10 40:0|10 450 (07|11 124 |1-1]| 2 270 W.
; IO s s T (L0 5 [ A0 Y e D B Ly T 5 e 13 RS U [
10 227 | 0°45| (0 J 5 AR B A R R U {2 T D L
| | 10 59-1 | 2:0 [ 11 46°1 | 0-7
| 11 B9 1029
s s Dec; 3 48l 115536 Pi026] Ll ihf el 4°'4 | 1:05| 12 SRR g S b TSR R R S i pa [ B AR s i 0 12 35211929 3 445 | W. Sea-bed South ot
12 147 | 35112 872 |89 Zanzibar.
| 12 19:0 {103 ' 12 46-1 | 2:0
119 30°2 11010 12 544 | 10
(L1200 2201 1847 18 245800 (8
| 12 928°1 | 8:7 | 18 404 | 06
| 12 243 | 85|13 5501 03
12 25°2 | 85 | 14 32°0 | 0°65 |
742 | Dec, 16 | 14 34°2'§{ 14 353 | 01 | 14 4810 1 15" 16:5' |03 l 15 389 | 15 464 | 5'0 | 10 o' | 2°3 4 S0 | N. New Guinea.
- 15 240 | 0°85 LT S IS B G e ] B B
15 345 | 105! | 15 56:0 | 9'3 | 16 20-2 | 1:05
| | 18 31°7 1:0:76
| 16  44-0'| X |
i 16 500 | 10 :
£ 17 950 |05 |
748 | Dec. 17 T 1D CRORIRO 20T 7 245 | 7T 29°0 | 035 b e N
Teiat) 0 MIS () Sl o) | 7 39°R | |
| | | !
i
744 | Dec. 18 | 2 46:9 | 2 588 |Mic| 2 584 8 2:56|01| 8 885 | 3 3871 u-m‘ 3. 400" |8 470 08 1 45-0 | N. Java.
: g 201 | 0415 | 3 9565 | 006 \
748 | Dec. 18| & 200/ 5 2871005 5 272| 5 880|005 5 450| 5 46:8| 007 5 482| & 498(02| 5 560j02| 1 50| N.
747 ‘ Dec. 18 |16 189 16 238 005 16 300 | 16 42.0 | 007 ‘ 17 o =8 A0S 17010 1 140 | N.
| | 16 456 | 0°] |
i' I
761 | Dec. 29 |18 47'7/ 18 497 01 |18 580 { 18 552 | 02 14 12°0'14 168,043 |14 858 0180 1 10| W.
14 10°0
:
765 81 | 11 4:2 | 11 50 i Mict 21 92 | 11 18| 011 " 19rH 11 * 206 | 11 240 ' 05 0 440 |W
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A COMPARISON of the registers in the British Association circular shows that this station on the London Clay picks up the

commencements very promptly, whereas the maxima are habitually later than at other observatories.

‘““AlIR TREMORS ' have been a subject of experiment during the year. They appear to relate to a lowering of the temperature of air

e?tering the glass case from out of doors by way of the underfloor, generally at night. Tables A and B give the results of observing a number of
nights, the North boom alone being considered.

A. B.
M e~ —————————————————————————————————————————————————————————————————————————————————————
DROP IN TEMPERATURE, | DROP IN TEMPERATURE.
z o e A 4 i s |
Heavy. Moderate Small. | Negligible, ‘ Heavy. | Moderate. | Small. Negligible.
PR e 4] LIS |
| of | l
3 (oscillation | |
SRy i of temp.) SER VYR I Fass
iz il T e’ o B
= | : = = bl OO ;
, | | |
7) Moderate 82 | 0 7, Moderate | 3
T ,' o
O | | | o |
- 0 = = -
D small ... 28 33 I E Small' ... 0 I ancs I
| cillation
: of temp.)
| G :
Negligible | | 10 12 Negligibl s e
| Z =B8R0 S cillation 0

| il i ! GftemFL
e . S ———————————————————————————————————— — — ————————— _\*-‘___—

Table A shows the effect of air entering the case practically at the outdoor temperature: viz.,, that moderate tremors correspond with a
moderate or large drop in temperature, small tremors with a moderate or small drop. Table B shows the effect of partially heating the air before

it enters the case: viz., that the tremors are now almost all small, while a considerably greater proportion of nights are free from movement
Tremors caused definitely by high wind have been omitted from the tables.

It is also noticed that if no current of air is allowed to run through the case, very heavy tremors and much damp ensue.

F. EDWARD NORRIS,

Jan. 1st, 1911,



