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S"TISMIC RESFARCE PROGRAM 
ROCK BURST PROBLJ!M 

LAKE SHORE MINES 

Report No. 11. January - March, 1943 
Part A. Underground Progra.m 

••* Ernest A. Eodgson 

*** 
The general account of the work was brought up to the 

end of December, 1942, in Report No. 10. The present issue 
deals with the period January - !~arch, 1943. !vfr. Gibbs has 
prepared a review of Instrument Development, ,~ich appears 
as Part Bof this report. 

The arrangement of Part ·A is largely chronological, the 
necessary preliminary explana.ti ons b eing gi ven in the first 
four sections. The progress made in the research during the 
period under review is outlined in sections V - VII. The 
final section VIII is devotod to a summa.ry of the deductions 
and recommcndations. Follovô.ng Part B, a sories of thrce ap
pendix tabulations list the details of observa tians. The 
analysis of records (Appendix II) has boen carried through to 
the end of March; but, as the dàta for Fobruary and March 
wcrc, of nocessity, too moagrc to permit any dcductions to be 
made, only thosc for J.anuary are prosontod .. 

I. Recording Program in January: As cxplained in the pre
ceding report, the pr oliminary work ( det ermining the bcst 
locale for the invostigation, climinating instrument trouble, 
and ini tiating a rogular program) was complot cd by the end 
of December, 1942. The pr o@'ram, as d evel op ed, was carri ed 
through regula.rly d1J.ring January. ~ 

Three sets of Obert recarders were a.vailable, together 
wi th seven geophones. The recorders were set a.s follows. 
One was stationed in a doghouse (underground instrument 
room built in the side of the drift) on 3801r19 and recorded 
alternately, by means of a time switch, from a geophone in 
F29 (Hale No. 29; see Appendix I for location of holes) in 
3801~:fl0 and from another in E31 in _ 3908w7, the ce.ble for 
the latter reaching the upper level via the manway rising 
from the 39.50' level at Sec. 6.}W. Two others were placed 
in the doghouse on 4201W6. One of thcse altcrnately scrved 
H2? in 40Qll,n and H24 in 4301117, the cable for the former 
coming down through the manway rising from 4200' levcl at 
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Sec. 8 and that for the latter going down the manway from 
the 4200' lev el at Sec . .5 ., .8.. The other ·set alt ernately 
served H2.5 and E28 in 42011iJ'7.. All ho les were in .the sou th, 
or hanging, wall and each was 30' deep, except H2.5 which was 
100 ' · •· 

The seventh geophone ·we.s p.laced in H26 . ·:( s.ee Report No. 
10) in 42011~19 and 'Hàs arranged fo·r listening only. A mis
take in dri lling holes 30 and 31 gav,e rise :to some delay in 
getting records from 392.5Y level (H3J). , Otherwise, except 
for occasional time-swi t ch trouble, the prog-ram ·r.an wi thout 
interruption through January to the .tîme of ·a lar'ge crush 
burst which occurred on January 2 9.. ·-

II. The Bursts of January 29 .and March ·3.1: At 2,,...J. ,? a.m., 
E, W. T., January 29, a heavy ·crush burst o-ccurred in the 
exact section under investigation.. For;tunat0ly, rio one was 
·injured. The levels from 382.5 to 43,2.5 inclusive were af
·rccted. Tho drifts were more or less com.1Yletely closed 
fro~,' approximately, the lino of section b wcstvra;rd. The 
levels 382.5 and 4200 (soc Fifs. 3 ,and ?.) ·wero completely 
blocked; 39011,v (soe Fig. 4) was badly shatterod:; It we.s 
·.possible, howevcr, wi thin .a f ow deys, to get through on the 
:south drift, 39081.~1 (soe Fig., .5). Tho timbor was badly 
shattered in 400li\T (soe Fig. 6), and the drift was blocked 
for a short distance at the line of Sec. 6, but was opened 
without too much difficulty or delay. Tho flat back over 
4301W7 collapsed èoirplotely, and some damage was donc in 
the drift, but the latter was soon c1oared. Fig. ·. 7 shows 
rccovcry work boing donc in 42011'16, using tomporary timbcr-
ing and steel spiles. . .. _.,. 

The effects of the- burst on the · 'instrument al equipment 
were disaetrous. As outlined in Report No. 10, the section 
of the west pillar under investigation had been s~ecially 
wired with heavy BXL cable for geophone lines and style B 
wire for testing tappers. Practically .all this wiring was 
destroyed.. Every geophone was lost. The Obert set on 3801w9 
.was buried and has not been recovered. The doghouse on 
4201W6 was badly shaken up but the instruments were net 
damaged. The progr9.m was left with two recorders, no geo
phones, and no cable. 

As quickly as possible, the doghouse on 420P1T6 was 
put into shape agai n and a hole .5 2' deep, H3,2 { see Appendix 
I), was drilled in the south wall just west of it. This 
was not drilled at ri ght angles to the wall but with a 
strong westward tendency which brought the inner end of it 
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Fig. 3 

RocJ.rburst of January 29 
3801w Drift 

Looking west from Sec. 6.5w 

Fig. 4 

Rockburst of January 29 
390117 Drift 

Looking ·west from Soc. 6. 5W 





Fig. 5 

Rockburst of January 29 
3908vr Drift 

Looking west from Sec, ?')1 

Fig. f, 

Rockburst of January 29 
40011:1 Drift 

Looking West from Sec. 6 .. T 'l 

Fig. 7 

Rockburst of January 29 
420FJ Drift 

Recovery Operations 
tooking west from Sec . G~ 
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well inside the pillar sa:ne distance west of the blocked 
point in the drift. Recording began here on Feb. 13, The 
delay was due largely to the fact that new geophones had to 
be made. Fortunately, the crystals and transformers, then 
many months on order, arri ved. just in time to make this 
possible. 

Another dogho11se was built on 3801w, at about Sec. 6, 
immediately east of the point at which the drift was blocked. 
A hole :tH33) was drillcd in tho south wall close to the 
blocked point of the drift and bearing strongly to the west 
so as to got as far into the pillar as possible. This hale · 
wae .53' deep. 

One of the recovered Obort sets scrvod on 420~16, the 
other was installed in 3801w6. Wh.en 3908~·r was cleared, i t 
was round that E31 was not damagod and gcophono No. 1 was 
recovered f'rom i t. The BX1 down the manway from the 3800' 
to the 392.5' lcvol was tostcd end found intact. Its drift 
sections were replaced and E31 was connected to the set in 
the new doghouse on 3801w6. Recording from H31 ·and H33 be
gan on March 2, with some dele.y due to time switch trouble 
whi ch was finally cleared on IJ'ar ch 6. 

The program from H31, E32, and H33 ran vdthout inter
ruption during the rest of March wi th no great activity 
-showing at any time, ei ther on the recordera or during 
listening tests. Then, on Varch 31, at 2-41 a.m. E.W.T., 
another cruai burst occurred which affected the levels 3200 
to 3950 in the west piller. Again, fortunately, no one was 
injured. trhe sections of 3801w and 3901VT which had been 
cleared after the burst of January 29 were again completely 
blocked. No damage was sustained by the equipment on 4201W6 
but the new doghouse on 3801vr6 was badly shaken up. · The 
entire set was thrown from the bench to the floor but was 
not damaged.. Hales 31 and 33 were lost, together vri th the 
geophones and cables. 

After a survey of the damage, the mine deoided, due to 
the scarcity of manpower, to abandon, for the duration, the 
mining operations in the west piller from 3300 to 4200 in
clusive, except between 3950 end 4075. The seismic investi
gations in that part of the mine must now be disoontinued, 
Steps are b eing taken to locate on the east aide, Some work 
may also be done both in the upper and the lower levels of 
the west pillar. A listening program must be undertakon to 
locate the most suitable locale. 
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III. Records of the Burs'ts of January 29 and· March 31: These 
were both multipl~ bursts as can be .noted from . the Kirkland 
Lake seismograph records shown in Figs. 1 and 2. The first 
and secon~ sections (89 seconds apart) of the January burst 
were recorded in overlapping fashion on the Ottawa seismo
gram. Note from the Kirkland Lake record that the second 
section was much the larger. Only the large, first, burst 
of March 31 recorded, so the phases are very sharply marked 
on the Ottawa record. The seismograms can both be used in a 
further study of elastic wave prqpagation but that 'for the 
March burst will be especia.lly .v~luable. A comparison of 
these records with those given in Report No, 8 will serve to 
show how well the phases are defined and how exactly they 
foll_ow the time pattern of the earlier bursts. 

IV. Analysis of the Records: Early in January, it was realized 
that the record ~nalysis suggested by Dr, Ob ·3rt ( see f'irst 
paragraph, page 9, Report No. 10) would prove too much for 
the small staff of the survey .. Accordingly, Mrs. Ethel Grace 
was appointed as clerical assistant, She began work on 
January 13. At that time, the records for the earlier part 
of January had not yet been read and the records then being 
obtained were very difficult to count because of the increas
ing activi ty on the -3825' and 39.50 v levels ~. Three records, 
each 30' long, were coming up each day, some having counts 
as high as 40 snaps a minute. The discovery, her first Mon
day morning, that the records ( for the "Neek end) were 60·' 
long(!) almost made it necessary to engage a new assistant. 
To count the offsets in the nine categories suggested by 
Obert presented a formidable task. Sorne equipment was ob
viously required. 

An emergency moden comparator was built by Gibbs and 
served we11 until a metal one could be constructed. The 
latter, de.signed by Hodgson, was modified and improved by 
several with whom it -was discussed but chiefly by Mr. Bird 
who built · it in the Observatory machine shop at Ottawa. 
The base plate -is a veDy h eavy iron casting, which insures-

.rigidity and ·permanent alignment of the various sections. 
It seems needless to ·go into details in this report. The 
comparator is shown in Figs. 11, 12. It provides a means 
of rapidly and conveniently handling the records, of analy
sing and .tabulating the counts and of noting the times and 
nature of coincidonces between the records, and reduccs the 
time scale from record to comparator sheet by a factor 1/2. 
Adjustments are provid od :to · care for parallax between the 
recording styli of a set and for ~ynchronizing of th e r ecords. 
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As only thrcc to five inche s of record can be synchron~ 

ized at any one time ~dth an accuracy suitable for noting 
coincidenc0s (due to the .slightly diffcrcnt rates of travel 
of the rocording papor), only -fi ve inchos of oach of the 
three records are simultaneously c~poscd. It was found ne
cessary to cc:mpare _longer -sections .to permit annotating the 
records for time and synchronization marks. Accordingly, 
the annotator showi in Fig • . 10 was similarly designcd and 
built at Ottawa. This ·pormits rapi4, conveni$nt handling 
of the records and exp os es 15 u or more of e ach of the three 
records at once. ·Th~se two machines have greatly assisted 
in the analysis of the-. records, -Counting has been done with 
the aid of a Veeder tally; and, .when t .he record was very 
active, the use of a small pand magnifier. See for exemple 
the section of record in . the upper left hand corner of Fig, 
10. 

The nine categories suggested by Obert considered the 
offsets in the groups: large, medium, or small (3, 2; 1) 
on the fast stylus, and large, medium, or small (3, 2, 1) 
on the slow. Thus one could have the nine groups: 33, 32, 
31; 23, 22, 21; 13, 12, 11. It was at once found to be too 
great a task to so analyse the offsets_ Coincidences were 
registercd on the comparator sheots so as to show thiscoin
plete analysis and 8.l.so their dis.tribut ion in time, but the 
counts were made only on the basi·s of the fast stylus off
sets, as large, medium, small. These were counted for each 
two minutes of record for a total time, usualiy of 16 min. 
The counts wore enterod on the ·comparator fo.rms where they 

- wère individually totalled and dÏvided by the number of 
minut0s used in the count. The averages of oach category 
par minute were thon added to find the total count average 
per minute. 

The counts were tabulated for the entire period January -
March, after the manner shovm in Appendix II. It may be 
noted that the number of comparat_or sheets used for the 
complete period was 1017. Only the data for January are 
listed in Appendix II since the data for February and March 
were found to be too scanty to permit any deductions w:ith 
regard to the burst of March 31, mich ori ginated probab~y 

.. on the 332.5' level, 500' away from the nearest g eophone. 

It seemed worth vtiile to mimeogra.ph the January analy
sis for the use · 6-f the staff;.:. and, that being so, it 'WB:,S 
consldered worth vmile to include it as an . appen-dix to 
this report. Recor d pa ge and· comparator page rererences . 
in the table are of use only to the staff. The section 
of the west pillar which burst on January 29 (3825'-4325' 



FIGURES 8 and 9 

Tho record counts for the month of January 
have been plott0d and appoar in graph form in 
Fig, 9, Six holos wer0 in use during the month, 
namcly, 

H29 . . .. .• • . 38or:r9 
H31 . . . • • . 3908~Y7 
H27 • • . . • • 4001117 
H25 and H28 ' • 42orn 
H24 • . . . • • 430l'W7 

H25 is 100 9 in depth and is drillcd close beside 
H28, a 30v hole. Each of the others is a 30' 
hole. All are in the south, or hanging, wall. 
See the diagram of Appendix I for further details 
as to the location of the se holcs. 

* To a.ssist in picturing the conditions under whieh 
the records were obtained. Fig. 8 presents an 
elevation of that pert of the west pillar which 
is the locale of the investigations. The scale 
has been chosen to bring each mine level immed
iately over the zero lihe of the corresponding 
graph, except that, for 420Dl ( on '1.,vhich two 
holes were occupied), the mine level line meets 
the graph zero line for H25, the zero line for 
the _supplementary E28 being at the midway, 
heavy, horizontal line next above. For scale 
dimensions see the caver sheet for Appendix I. · 
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levels) was covered as completely as possible by the equip
ment available. The records, made up into book form and 
paginated, together with the numbered comparator sheets, 
are indexed by the analysis. The whole forms the first 
basic reference obtained in Lake Shore Mine. The .magnitude 
of the burst concerned is unique in a seismic survey of this 
kind. It is desirable to have these data rcady for further 
examination in the light of later experience. It is, of 
course, not planned to continue such an elaborate system . 
indeî'initely, as the following sections of this report will 
indicate, 

An examinatiôn of the data of Appendix II vdll serve 
to show that tho counts varied from period to period (alter
nate half heurs from 4h_7h and from 16h-1~). Little or no 
night shift mining was done in January in thè part of the 
pillar €ei~ studi ~d. . Bl-asting was thus, in general, only . 
from 14 -15 • The p.m'; counts might be expected to be · highor 
since thoy occur soon after blasting but this is not always 
the case as appear-s in Fig. 9 and as is not0d in Sec. VII. 
It seemed bcst to average the p.m. and a.m. counts separately 
and plot tho valu os obtaincd. Thi$ was done; the graph i s 
prosented as Fig .• ·., 9. To enable the readcr not familiar wi th 
the mine to visualizc the setting, an clovation of the mine 
to a special scale is superposod as Fig. 8. The scales of 
the olévation and of the graph arc dcsignod to bring oach 
leve1· of the elevation innnodi_atêly above the zero line of 
the graph for the counts on that lovel, Tho only exception 
is ror the supplemcn tary H28 on 4200 which is plottod with 
lts zero on the hoavy horizontal grid line next abovo that 
for H25, which coincidcs with the 4200' lov~l in the cleva
tion. The graph of Fig .. 9 will be discussed in Section VII. 

v. Shifting Pressures~ It has long been known that the 
pres~ures in the mine shift · from point to point in the 
pillar, sometimes due to the progress of mining operations, 
sometimes due to burstst and som.etimes when .none of these 
seems to have been the cause, A well recorded exa.mple of 
this is seen in the series of records shown in Fig. 13. 

On the 3825' level, H29 (3801W9) record~ld ron Obert set 
111 in the doghous e on ~80lif'l6 for the first half of each of 
the heurs (4h_7h and 16n-19h). The same set recorded from 
1!31 on 3908w7 for the last h'alf of these heurs. There are, 
therefore, no simult9.Ileous recordings from these two geo
phones; but, except for t h e absence of coincidences, this 
does not greatly matter . Sections of the 12 records from 
H29 are set side-by-side vtlth sections of the 12 records 



FIGURE 13 

Activity on 3801W and 3908w 
Jan. 16-18, 1943 

0 

The reçords for R2 9 ( 3801w9) were made on set 
111 (geophone 5) at 7.5 Db. attenuation. Those for 
H}l {3908''!7) were made on set 111 (geophone l) at 
7 .. .5 Db. e,ttenuation. The hook-up toheafih geophone 
ran for alte-rnate half hours, from 4 -7 E.W~T., 
a.m.s and p.m. Each section of record shown covers 
2m40 intime, spaced evenly about the time typed 
on the section. Note the extra line at the bottom 
of H29 records. This is the identifying trace to 
which reference is made in Part B, page 3, first 
two sentences of paragraph 2, 



H29, Jan 16, 16ho-p lI.H. Jo.n H29, Ja.n . 17, 16h11m ·H3l, Jan. 17, 16h38m 

~4-. • .--.,d--~-~~-.l'-~~~-___,.. ~~ rrr~ ·I .. 
!i l! '' ~ il 1I 
l · O 

H29, Jan . 17, 

~~~ ;,;::;:::;r;;;;;;~ 1.,_ ;:;::;.ltlf t"'!f" ,rr ~'Tl-..:n·f• rHI1 rP!t?Mr1f 1 ,, ·ptf ... -
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from H31 taken a half hour later in each case. Each section 
shows 2m4os of reco~d. The period covered was January 16-18. 
January l '7 was Sunday, when no work was b eing d ... , ~ in the 
mine. 

For the part of the piller being studie~ blasting was 
over about an hour before the fïrst record section, shovm in 
the upper left hand corner, and mining was resmued shortly 
after the last record section, shown in the lower right hand 
corner. It is clear that, during the period of a weekend, 
the pressure gradually passed from the vicinity of H29 to 
the vicini ty of H31. Moreover, al though these holes are only 
slightl~ over 250' apart, the activity atone does not record 
on the other. Finally, it is to be noted that there was no 
mining activity during the time of the pressure shift. 

Evidently, the pressure at H29 on Jan. 16 and that at 
H31 on Jan. 18 was· dangerously high. The records were so 
interpreted by the mine officials on Monday morning, Jan. 
18, and steps taken to protect the miners until the records 
showed a lessening o.f the pressure as can be seen in the 
graph of Fig. 9. 

VI, Salves and Bursts: On July 25, 1942, a burst occurred in 
4201~~110.. The only records prior to this werc obtained for a 
few days from a hole in 420D~9~ These records showed several 
runs of closely packed offsets. After the b11rst, no more 
of these were noticed until late in December, when both 
Eallick and Hodgson heard ~hat, for a better namo, were dubbed 
"salvos", durin(:s the listening period. These increased in 
number and, during January, wore very numero11s both in the 
upper and lower levels of the section of pi-llar being in
vestigated, They could nover be hoard except with the ampli
fiers. Occasionally each of the operators has heard these 
sal vos and, a t th o same t imo, se0n th em record. It seems 
certain that the disturbances are soismic. 

At other times, a single sharp snap can be hcard with 
the unaidcd car; but the recorder, aft er registering the 
initial sharp offset, continues to record snaps for some 
time, Thesc disturbancos are spoken of as bursts, though, 
except for the initial snap, nothing can be heard with the 
unaidod ear, no da.mage is done, and they do net register on 
the surface seismograph. 

Both types of disturbance arc oxtremely local. Some
timcs there is a mark ed diff eronc e between th e re cords of 
H25 and H28 which arc halos side-by-$ide in 4201W7, the 



FIGURE 14 

Sample Records 
of 

Small Bursts and Salves 

0 

A. Jan. 14• 4h33m (No. 26). Burst well rocorded on 
222H2.5G4DO, the 100' hole in 42011'17 and hard
ly recorded at all on 333H27G6D7._5·, a 30' hole 
in 400r'T?, approximately 1.50' distant. H31, 
thG only other b.ole recording at the time ,. was 
having time-sv\TÎ. tch trouble. 

B. Jan. 28, .5h49m (No. 5~). Burst well recorded on 
lllH31GlD7 .5, a 30 hole in 3908~rr, but only 
the largor snaps registcred on 333H27G6D7.5, 
a 30' hole in 4001VJ7, and on 222H2.5G4DO, the 
100' holo in 4201Vl?. 

c. Samples of salves registeroq. on the hook-up in
dicated on each. For salvo dotails sce Appen• 
dix III • 

. NOTE: The sal vos could not have becn hea.rd wi th the 
unaided ear by anyone in the mine and the bursts 
so-calledi would, if heard at all, have probably 
sounded like single miner snaps. 
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fonner 100• deep and the latt0r 30'. Often they do notre
cord fully on a geophone in tho level next to that on mich 
they register as a maximum. Sometimes, when occurrirl€' in 
the deep hole H2.5, they will register at H29 in 38011,if9 but 
not at H27 in 400ri7, only one level away. 

It is thought that the occurrence of these salves and 
small bursts in a section of pillar indicate overall pres~ 
sure conditions approaching a critical value. One expiana~ 
tion advanced fqr their recording on H29, but not on H27 or 
H24, at the same time ·as on B2.5 is as follows: It is known, 
as stated in Report No. 10, that s.light disturbances do not 
readi1y traverse a discontinuity (fault, break or vein). If 
the walls of the nillar are laminated (anion skin pattern) 
w:i th the supports for the deep-lying arch on the heavy pil
lars above 3700 and below 4325, then a dist11rbance origtnating 
in this deep-lying arch, penetrated by H25, the 100' hole, 
would not readily br·eak through to the inner laminations to 
record on H27 (400P17). There are other evidences of this 
segregation of disturbances into arches. For example, note 
from Fig. 9, how more nearly the graph for H25 reflects H31 
than i t reflects H27 or F24. 

To permit a further study of thes0 salvos and bursts, 
they have been tab11lated, largely for the convenience of 
the staff. The tabulation 1.s givon as Appendix III. It is 
to be noted that 61 of those rcgistored in January during 
recording pcriods which cov or l e s s than 8 percent of the 
elapsed time. Rofcrenco. to page numbors of the records, 01' 
no use to the genoral roador, pGrmit the opcrator to refer 
to th e record at onco, if and whon some tho-ory or suggestion 
:requires cxamination in the light of obsorvational data, 
Exempl es of both salvos and bursts arc s}lown in Fig. 14. 

VII, The Graph of Record Counts for Januar1.: The points for 
this graph werc obtainod from the r ecord analysis of Ap
pendix II, by taking scparately the av orages for large, 
medium, small, and total snaps fo r all p -.m. 8.J.--id all a.m. 
observation periods 1 respectivêly, for each day. As plotted, 
the upper line shows the totals, the next the small, the 
third the medium, and t h e bott om the large snaps. The 
first ordinate after the date line shows the a.m. average, 
the second the p .m. average. Any question arising as to 
irregularities or brealcs in th e graph, not explained in the 
text of th e report, can be answered by refcrence to Appendix 
II. 

!t is t o b e nated that E 29 was vory close to a workir.,g 
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stope, but that no other of the holes was nearer than 50' or 
more. This is especially interesting when the relative counts 
for p.m. and a.m, times on each day are considered. On the 
3825' level. the p.m. · oounts (right after blasting, which oc
cur from 2h to 3h p.m. for these levels) are higher, as a 
rule, than the a.m. counts for the same day. All the high 
peaks are p.m. But, on the 3950' level the revGrse is the 
case. All a.m. peaks are higher than those for the c<lt'res
ponding p.m. times. For the lower levels there does not seem 
to be the same uniformity. It is to be noted that the high 
count for H31 on the a .m. of the 12th and on the a.m .. of the 
18th are reflected on all levels except 3825. No night shift 
work· was- done during January on or bclow the 4075' level and 
the only work done abovc was by a rcduced shift. 

~ . 

It is likely that the counts on H29 are unduly affected 
by mining operations, as this hale was less than 25' from a 
working stope whi ch was cl ose to breaking through to the 3825 t 

level from below. 

It is interosting to trace e curve through the a.m. 
points and another throuph t ho p.m. points for H31. Each 
rises toward th0 date of tho burst. On th0 oth0r hand, those 
for H29 consistently flatten out toward January 29. 

The large counts (lowost of the graph lines) clcarly 
are not very informative nor, in general, ar9 the medium oncs. 
Tho smalls are the best of t ho three; but thcre soems no 
valid reason, in the light of theso graphs, for counting any
thing but the totals. The large and medium snaps should 'be 
not ed for coincidences. but to count than separately seems a 
waste of time. Note the importance of recording small snaps. 

It is evident that a totel eount of 100 snaps pcr minute 
indicat os dangerous conditions; but, in this all-too-short 
set of data, there are tbree peaks of n early or groater than 
100 wit hout a collapsc, It is unfortunate that no records 
wer e obtained after 6 n.m. on Jan. 28, 8 heurs prior to the 
burst. It is also to be regrottod that the record for H29 
and E31 for Jan. 28-29 wns lost with the recorder and cannot 
now be recovered. 

The sharpness of the peaks is remarkable. If pressures 
build up and fall at this r at o , it is evidently ncc essary 
to record 24 hrs. a day, or at lea s t for short pe riods at 
close intervals for th e vholo de~,, so tha t the r ecords do 
not stop 8-10 hrs. befor e a burst. In Sec. VIII r ecommenda
tions will be made in t hi s connection. 
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The fact that the peaks for H29 do not coincide wi th 
hose for H31, thollgh the hales are only about 250' apart, 

shows clearly that critical pressure is qui te local and that 
the record reflects conditions within only a short distance, 
probably 50'-100', from the geophone. Certainly, the pillar 
was ot sufficiently covered ~ith geophones, though that was 
the fa lt of no one, for the fact had been recognized and 
ever~ effort was being made to obtain the necessary crystals 
a transformers for making more geophones. All seven avail
a le eophones were in service and vrere distributed as evenly 
as possible over the suspect section of the pillar ,. It was 
fortuna e that the earlier attempts to obtain crystals and 
ransformers ad been made, r ·or these arrived only just in 
i e o per ·t the construction of new geophones after all 

th se o ha had been lost in the burst of January 29. 

is int eresting to note that the 100' hole (H25) is 
ore informative than the adjacent 30' hole (H28); 

os un~ortunate that, at the time when the compari
v o ld ave been est, January 15-18, no records were ob-
e from E26. is ,as due to the fact that the time-svntch 

o 3 0119 ms g ·ving rou le. It -,as taken to surface for 
repa.irs and e switch handling __ 125 and E28 Nas taken to 380179 

1 fa 1 y sri ch co d be returned. ~·_'hile this arrange-
ras i rorcc only E25 recorded on 42or·r , 

i eration of t.0 Kirkland Lake record (Fig. 1) 
f F" g. 9, i t seems evid ont that the first 
of Jan ar 29 occ rrod on the 3950 and/or 

s, and t at this initial burst allowed pres-
42 O, raising it above the critica.l value 

g ene_ a ur st. Dur ing the f all of 1942, 
420 a several times een considered criti
r le e s, 3 25' ad 3950', , ere ~1iet. 

G cr le els ecame critical, the counts 
feli, de, no do bt, to o temporary 

pressure aking p in t_ e ig er levels. 

· pillar 
long 

e. If 
' a ro t a 

... a s B 

s ch as the one here 
erm observatio s over 
press li' e grad ally 
some distance above or 
e 1 ad ·s s ·11 poised 

·11 robably res tin 

I beco es 1ncreas·ngly 
ery 1·m1 ed · ex e 
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that they bui ld up and decrease quit e rapidly, and that geo
phones reflect the conditions as critical only when within 
about 50'. Moreover, long-term, vdde-area observations must 
be made to learn what points in the locale under observation, 
wi thin 500' or so of a region now cri ticai, have been under 
severe pressure aorne weeks or months previously with no re
lief from a burst. Recordine should 0vidently be done continu
ously or at frequent intervals throughout the ootire 24 hrs., 
so that the en.tire diurnal variation in activi ty can be known. 
Many ho les must be used, to be~ervi ced first by an intensive 
listening program to locate critical regions, and then by a 
close network of geophones and rocorders. Recorders arc ex
pensive and almost irreplacable. They must, as far as possible, 
be kept well in the fill. It must be possible to instal them, 
at will, in any of the drifts under observation, Geophones 
are almost certain to be lost in a burst. They are inexpensive 
and can be obtained by making an effort to secure the necessary 
priorities and then waiting for the crystals and transformers. 

It is therefore reconnnended that: 

(i) At least 100 crystals and 50 transformers be ordered 
at once and steps taken to push through the prior
ities and get the orders into the hands of the 
companies concerned. In the meant ime, the neces·
sary casings should be m~de in preparation for a 
time when many geophones will be simultaneously 
required. 

(2) Holes 30' deep be drilled as soon as possible at 
regular intervals of about 100' in the hanging 
wall in each drift to be studied. This, at the 
moment, indicates the west piller on the 3200' 
level and in both drifts on the east side from 
the 4700' level up and/or down as far as the 
critical conditions are suspected. 

(3) One geophone be placed in the hole nearest the 
centre of the piller on each drift to be studied, 
and left thero for use in the listening program 
to give one control point in each drift at which 
irrogularities due to a different placing of a 
portable geophono could receive same check. These 
geophones should be included in the regular under
ground t esting program. 

(4) A regular daily liste~ing program be begun at once 
using the light-weig.ht portable outfit now being 
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constructod. At loast three levels sho11ld be coni
pletely covered every day. Three or four minutes 
listening at each hole would suffice f'or this recon
naissance survey. The readings should be tabulated 
and plotted regularly each day. 

(5) Two portable instrument boxes of wood be designed and 
built on surface, something like a large tool box 
with projecting handles or carrying bars. These 
should be designod to house closely the three units 
of an Obert set vri th al 1 normal auxi liary equipmen t. 
They should bo wired for lights and outlets and have 
an external in~ut socket into which the A~C . supply 
could be pluggod. Theso boxes should have hinged 
covers, which, on being opened out, v10uld give 
ready access to the recorders and - provide a bench 
top for working. 

(6) In each level to be studied an observing site be 
sel ected, certa::.nly well wi thin the fill section 
on the side of the pillar tow'3.rd the cross eut, 
and preferably :3.gainst the f'oot wall. At each 
site, a uair of 1-shaped pipe trostles should be 
set ~Ti th one end of each set in c hole in the wa.11 
and the other firmly placed on -the floor of the 
drift, These_ would provid e a sur1port for the 
portable instrument box. Above each site heavy 
new lagging .or timbering should be placed to en• 
able the operators to work v.'i thont hats in front 
of the instruments. To èach si te A, C. should be 
wired, terminating in a plug for connecting to 
the instrum.en t box. 

(7) For the time being, the set up on 32001 '!, that on 4201W 
and that on 4700E be the only installations to be 
operated regularly and that for the time beings _ 
until better arrangements can be made, the records 
be run every alternate 15 min. throughout the 24 
hrs •t if, in :Mr. Gibbs opinion, this is not likely 
to injure the reoorders. 

(8) As soon as the listening program discloses a critical 
region, the portable instrument box be taken at 
once to the drift c.oncerned and a t least two geo.:.. 
phones be connected toit to record every alternate 
15 min. for the 24 hrs. 

(9) As soon as possible, the micro-switches having already 
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arrived, time switches be made to enable four geo
phones to record, two and two, for alterna.te 1.5 
min. on each new Obert set. 

(10) If, at all possible, large scale elevations of each 
drift of the east side, similar to the one made 
for the west pillar, should be drawn for the use 
of the s 11rvey. 

(11) For all recording, the counts should be restricted 
to totals only and the coincidences noted only in 
large and small categories. All records should 
be carefully studied, counted, tabulated, plotted, 
and booked each day as received. Routine testing 
of all equipment, incl uding the control geophones 
for listening, should be carried forward on a 
regular program. 

(12) Sorne means should be found of implementing recommen
dati6n ~o. 16 of Report No, 10. It is obvious 
that the progress of mining has a distinct bearing 
on the b~ilding up and movements of critical pres
sures. Some simple arrangement sho~ld be made, 
whereby the survey engineers can, as a matter of 
routine, note the mining which han gone on each 
day in thG section undor survey and plot the in
formation in some symbolic manner on the record 
graphs. 

Dominion Observatory, Ottawa, 

May 10, 1943. 
E. A, H. 
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SEISMIC R~SFARCH PROGRAM 
ROCK BURST PROBLEM 

LAKE SHO:RE MINES 

*** Report No. 11, January - 1-!arch, 1943 

Part B. Instrument Development 
zack E. Gibbs 

*** 
After a year's experience with subaudible vibration 

recording instruments at Lake Shore Mines, it seems worth 
while to enumerate some of the work done in servicing and 
repairing these instruments and in manufacturing associated 
parts and appara tus. 

Geophones first were constructed after the pattern of 
Dr. Obert's geophones, using brass pipe for cases and brass 
for crystal mounting tables. To save time, special taps and 
jigs were made wi th which to machine these geophone parts. 
Originally, a transformer was placed at the collar of each 
drill hole used, to properly couple the high-impedance 
rochelle salt crystal into the low-impedance, transmission 
line, to the recorder. La.ter, when they wet'e available, very 
small coupling transformers W9re installed within the geo
phone cases themselves. The geophone case was made origin
ally ,ri th apacking gland to pass shi elded cable into the case 
and maintain a watertight joint, but this system was abandoned. 
An amphenol connector was mounted on the geophone case enab
ling the geophone to be detached from its cable. This fac
ilitates carrying and permits longer iables to be attached. 
The diameterof drill holes is such that a cable connecter 
can not be used within a hole exèept at the geophone. The 
bulk of a connecter prevents the passage of the loading poles. 

In the first geophones constructed, the rochelle salt 
crystal we.s mounted by wedging it with mica into a slot eut 
in a brass post. They were then firmly cemented in place 
with Duco cernent. Later, instead qf the mica wedge method, 
a larger slot was eut in the support post, and a brass plate 
clamped against the crystal with small machine screws. This 
provided a much b et ter support. 

A new type of mounting was devised by Obert and incorp
orated in geophones deli vered . in Mar ch, 194 3. In these, a 
small steel plate was clamp0d across the end of the crystal, 
making a muon simpler and more rugged support than any before 
used. T\velve geophones with cases rœ.de of steel pipe were 
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madè at Lake Shore to replace those lest in the rock burst 
of January 29th, 1943. A suppl:l of crystals and transformers, 
previously ordered, wer0 delivered intime for the assembly 
of these geophones. 

Originally, geophones were loaded in to ho les ·w:i. th an 
unwieldly, plümber's "snake", This is still used in very 
deep holes, but for hales up t6 30' in depth a spocial set 
of loading poles was developed~ Theso pales are made of 6' 
lengths of 3/8" pipe. In one end of oach section is fastened 
a steel pin 7 /16" in diamet or, p roj ecting 2 ". Through this, 
l" from the end, is drilled and tapped a hale for a 1/4-20 
screw. The opposite end of each rod is drilled and reamed 
7/16" in diameter; and, l'' :from the end, tvm hales are drilled 
on the diameter. One of those is . .5/16", t_he other is 3/16" 
in diameter. In use, the pin of one pole is inserted into 
the hale in the ncxt and the throe diametral hales lined up. 
Through them is then screwed a spocial 1/4-20 screw which 
effectively joins the two. On the ontoring end of the pales, 
is welded a cylinder of l" pipe ln ·which a 3/8 11 slot has been 
eut parallel to the axis. This cyJ i:nder pushes against the 
rear end of the geophone wi thout disturbing the amphenol 
connecter or the geophone cable vrhich hGB been slipped through 
the slot. Vf.hen the geophone i s in ple.,J c the pales are removed. 

When the -program of underground recording was first put 
int o op erat ion, · i t was evidont t h.a t s0mo moans must be de-
vised for turning the recorders Dn anl off. Consequently 
telechron norganizer" cl.ocks vrnro obtained. These were de
signed for use in controlling home radios in accordance with 
a pre-arranged schedule.- Since they automatically "cleared" 
themselves after a program was fini shed, changes had to be 
made in the internal construction in order that they would 
repeat every twelve heurs whatever schedule had been set up. 
These clocks have given very good service. The only ob-
jection to their use i s the fact that the operation of the 
switch may vary by about,- a minute (±) at different settings •. -~-· :~.
This makes it difficult to correlate records made- àt'i dif:rerent ~
locations in the mine. 

To enabl e recorders to caver more thé.ri · a :~ïn'.gl:é ho'lë./,. 
it was decided to mak,e up swi tches vm:i-ch, .,at _ régttJar :f _p.t~,.r
vals, would connect to an amplif.ier ei~he.r · c1ae .- ot two geo'."" 
phones. Inquiry disclosed t ha_t ,r.tMtcroswitch~s:-";_, ideally - · 
suitable for this work, were uri.obtain~able without priority. 
Instead, constru ction ·was- undert a ke:p pt· ,dpÙble-pole, double
throw, switches of a toggle type actuated'\by -. a synchronous 

,. 
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clock mechanism. These were designed and three of them con
structed. Again telechro :1 cloclrn were called into service. 
This time a popular kitchen type was used~ The face and 
hands were rernoved and a s-pecial spindle driven by the minute 
hand gear, was made to support a crank arm. This arm in 
turn was conhected to the switch mechanism which was th..rown 
each half hour. 

Soon after being placed in service, i t d.eveloped tha t 
some method of identifying wlüch of the two geophones was 
connected at a given instant must be wor}ced out. To this 
end an extra pair of contacts was placed on each switch so 
that when one pair of contacts was closed:, an auxiliary cir
cuit ca used an extra wri ting stylus t o rn.a'k:e a c ont inuous 
line on the edge of the record, as long as that particular 
geophone was connected. Thesc clocY. switches have not been 
too satisfactory, due to the fact that '\®.ile the toggle 
action is fast, the cloclc motion is slow. Thcre in rather a 
long interval during vro.ich the conte.et pre.ssu.i~e is lightened, 
allowing stray disturbing volt ages to be improssed on tho 
connecting cables. Plans are in progress to change the form 
of these switches, utilizing tho botter "J\Iicrosvdtchesa which 
have re c en tl:'>' b een made avai la bl e . Fur thermor o, the wi dening 
of the s cope of the recording pro[:ram malces i t imperati ve 
tha t more than two and perhap s as rœny· as six geophone.s be 
recorded on one recorder. This means more svd tches :per cloc}; . 

A "stepping relayn was made up of a Yaxley, 11-point 
switch, housed in a heavy pipe case and turned ste:p by step 
by a ratchet and pawl actuated by en electromagnet. The 
arrangement worked nie ely in the -la.bora tory and for the first 
few days underground. Fgilure was brought about by the ab
sorbtion of moisture in the insula tion of the relay wires 
vmich effectively short circuited the relay winding. Before 
other water proof wires could be installed, the listening 
program, for which this arrangement v-1as made, was abandoned 
in order to launch the present recording program, There is 
no question that the stepping rolay ma~r be a.dapted to this 
new problem by allovring a clock, b~T means of a cam, to close 
the relay energizing contacts and actuate the stepping rat
chet . Some improvèmcnt may also be made by the substitution 
·or "Microswi tches" for th8 1r.riping. contacts. 

Sorne means of oasily changï.n g from geophone to geophone 
whilc listening to the roc k noi sos, was n e eded. To accarn
plish this, a s wi tch-in device , b earing the designation LSM-13, 
·was constructed. It consists o f two doubl e contact switches 
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arranged to connect any one of six g eophones to either of the 
two amplifièr channels whi ch cornp1 ise LSM-11. A. selection of 
geophones rr..a:r instantly be mad e virich enables one ear to 
listen to one geoî)hone mile the otr._er ear listens to a geo
phone scme distance away. In t Li s ma:..riner, hales may be 
qnick:ly compared for activity and si.multanei ty. 

Simultaneous comnarison of two recorders has been made 
possible by a d evice Which effecti vely spli ts the signal 
from a single geophone and applies i t to the input circuits 
of the two .amplifiers to be compared. Electrically, this 
a:nounts to connecting the input tra.nsformers in parallel. 
The loss of sensi tivi ty occasioned by thi s para.llel connection 
has proved to be negligible. ~·~/hile originally intended for 
testing with a geophone under actual recording conditions, 
the input comparator has 1)roven invaluable in laboratory 
testing. A test impulse oscillator is connected through the 
input comparator to the recorder 1mder test and at the same 
time to a recorder known to be properly adjusted, Examination 
of the two records obtained gives a chocl:, not only of the 
amplifier and recorder, but also of the validity of the ou-:t;p-ut 
of the test impulse oscillator v.fo.ile th~ tost is boing madÇ3._ 

Several different high gain vacuum tube 8.1-;rplifi ers have 
been buil t for the purpose of li stening to subaudi ble vibra
tions in rock. Tvvo req,tirement s must bo met in these instru
ments. First, high atG.plificatio:n and stabU .. i ty; and second, 
light weight end ee.se in_ carryj_ng ., T1.1 th3se primary require
nerüs might also b e adde·d lovr battery · drain~ To enable the 
listening to begin immediately, o. smsJ.l battery power0d 
a:·,1_-p lifi er originally made for other use; was rebuil t.. A 
t ri.ird tube was added to increase i ts gain., ''/'/hile thi;3 in
strument knovm as Ls.M.-10 vre.s in use during the first months 
of the program, another largor and more powerf'ul, dual amp
lifier, LSM-11 was built. This was a two channel systém 
having a gain of about 106. I t required a storage babtery 
to supply i ts filament volt P.go . Sinc 8 they were available 
in stock, heavy duty "B0 batteri es were used. While the 
amplifier itself vms of r0a sonabl e weight, the battery supply 
was unwieldly and so heavy tha t i t was hardly portable ,rl. th
out sorae sort of mine truclc. To me6t the noed, a ball-boaring, 
light-weight truclc was dcsigned a,.11.d built. 

As soon as this LSM-11 vras put into s ervice, the small er 
amplifier LSI,r-10 was rebuilt and . a fourth · tube addcd to 
bring its overall amplification to a value comparable with 
the largor unit. At the high gfl.in attemptcd, the microphonic 
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characteristics of 1,4 volt tubes proved highly disturbing 
and it was difficult to prevent feedback oscillations. Other 
more pressing work interr 11pted the development of LSM-12 as 
this revised battery type was called. However, the listening 
program is now to be resumed and to this end anotner ampli
fier is being designed vm.ich will utilize 6.3 volt tubes. 
Filament voltage will be supplied by Edison storage cells 
available from the rnine•s lamp room. These will be recharged 
in the customary daily routine of the lamp room. Using these 
and a small size, commercially available, "B" battery, the 
entire amplifying apparatus will weigh about 10 1/2 lbs, and 
can thus be easily carried in a shoulder haversack~ In this 
manner, many holes may be tested each day, the operator 
merely walking to the hole and inserting a geophone. Listen
ing may be done without the necéssity of removing the pack 
from his back, 

In a program such as the one being carried out at the 
Lake Shore Mines, where the results obtained in one area, 
with one set of instruments is compared with results obtained 
in several other areas and vd th a number of different instru
mentsi it becomes imperative, that some means of standardiz
ation be used to insure, first that the instruments are 
identical in their responses, and second, that they remain 
identical over long periods of time. Several methods were 
tried to establish the original identities o The results 
left much to be desired until r~cently when a Test Impulse 
Oscillator was buil t in accordaùce wi th design information 
f 11rnished by Dr. Obert. This, combined with another dependent 
bridge circuit, which vr.i.11 be d~scribed la.ter, is known as 
LSM-14, Its purpose is to apply a pulse of determined length 
and amplitude to the input terminals of a recorder amplifier 
upon depressing a switch. Adjustments are provided to vary 
the length of the pulse as we11 · as its amplitude, while the 
frequency of the signal is fixed in the laboratory and un
changeable, After a standard pulse and amplitude is deter
mined to be sui table, then all ~ubsequen t standardizing 
tests are made with the identica~ settings of the control 
knobs. Due to the circuit characteristics, once the cycle 
is begun by depressing the switoh, the test is out of the 
hands of the operator. The unc~rtainty of personal reaction 
time is thus removed from the standardization procedure. 
This test impulse oscillator is 1 small enough and light enough 
to be carried 0asily to the recording locations underground . 

. Routine tests of recorder operation may thus be made wi thout 
returning the apparatus to the surface. 



As en exemple of the procedure followed, the oscillator 
is connected to the amplifier under test . by a short length 
of shielded cable while its filaments are energized from the 
lighting power circuit, available at each recording stat~on. 
With the dri-ving motor of the recorder running, the main 
attenuator of the voltage amplifier is set at infinity. 
Beginning thus, a series of three or four test impulses are 
made in ~1ick succession at each five-decibel, attenuation 
step, from 45 db, to zero. The pattern of the offsets re
corded gives a clear indication of the adjustment and sensi
tivity of the amplifying and recording units. Any discrep
ancies indicate adjustments necessary. If these, when made, 
are without effect, defcctive tubes or other parts may be 
found. 

While the Test Impulse Oscillator gives an excellent 
insight into the operation of the amplifier-recorder com
bination, it offers no check on the gcophone itself. Since 
the geophone is the source of electrical impulses transduccd 
from mochanical vibrations under observation, it is highly 
important that its response be uniform. To this end, a 
"Shaking Table" has been dovised. Its driving elemcnt, made 
from a permanent magnet loudsp8$,ker, vibratos the table in 
response to energy suppliod toit from a master oscillator. 
The geophone undor test placed on this table then drives 
its ovm voltage amplifier, To this amplifier a vacuum tube 
voltmeter is attached in place of the regular recording 
unit, and provides an accurately calibrated means of com
paring the result of changes in frequoncy and/or amplitude. 
Since resonances in the table itself affect its amplitude 
of vibration even more than voltage changes) merely insuring 
constancy of applied voltage does not establish the runpli
tude of the vibration of the table. Therefore a form of 
condenser microphone is attached to the shaking table, The 
variable condenser has the property of supplying a voltage 
directly proportional to the change in separation of its 
plates. By connecting these plates to a cat hode-ray oscillo
scope or, if available, to another vacuum tube voltmeter, 
a means of standardizing or measuring t he amplitude of the 
shaking table is ob tain ed. In :practice, the frequency of 
the master oscillator is ohosen, end the shaking table ampli
tude is adjusted by changing the driving voltage until the 
output of the condenser microphone corresponds to a standard 
value. Finally, the output voltage of the voltage amplifier 
is measured, taking into account the attenuation, if any, 
int roduced by its master attenuator. A graph of the output 
vol t ages versus input frequency (vibration amplitude remaining 
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constant) gives a true picturc, not only of the sensitivity 
of the geophono, but also of its rosonant froquoncy and tho 
rnanner in which the output voltage depends upon frequency ~ 

Since the method just outlined is far t 0O laborious 
and complicated to be uscd as a r0utino test, and furthcr 
since it i-s out or- the question to take the bulky and valu
able apparatus underground, an e.ltornativo, secondary routine 
testis now being dovisod~ It is a known fact that if a 
capacity is connectod t0 ~no pair of torminals of an idcal 
transformer, then the other pair of torminals cxhibits a 
capacitive reactance which is a function of the original 
capacity and the impedanco ratio of the transformer. Follow
ing this reasoning, tests woro made of tho capacitive re
actanco of the low-impedanco sià.e of the geophone transformors, 
the high-impodancc sidos boing connoctod to the rochelle salt 
crystals« Values of capacitanco frcm l o4 to 3~4 microfarads 
werc obsorvod in gooph0nos having gc-0d output sensitivity, 
whilo values in axcoss r)f 70 nicro.;.'f-rn d.13 woro notod in dcfec
tive goophones. Capacity n1oasuromunts on mounted crystals 
elono give valuos of the ~rdor of 0 ~003 microfnrads, Tho 
larger values ( due to the transf•oruer impedance ratio of 
about 1600 toi) are a decided advantage J Since the geophone 
cables have distributed capacity of approxim.ately 3.5 x 10-5 
microfarads per foot, small values of crystal capacity would 
be indiscernible at a distance. However, the magnitude of 
the cable ca~~city is small compared to the reflected capac
ity of the crystal as measured above and therefore does not 
~eriously affect the accuracy of measurement of the larger 
value. 

As was mentioned before, the test oscillator contains 
in its case a capacity bridge, vhich is supplied with alter
nating voltage at 500 c.p.s. from the impulse oscillator 
which, during thsse capacity moasurements, is caused to run 
continuously. The null balance of the bridge is detected 
with a pair of earphones and values of capacity ar0 read on 
a graduated dial. 'J;he method of opcrati on hinges 11pon the 
measurement of capaeity of each genphone and connect-ing 
cable, immcdiately after it is installed in its drill hole. 
This value is then entered in record notes along with data 
determined rrom laboratory test outlined previously. Capac
ity meàsurements can then be made weekly along with the 
r outine test of recorders and v.d.11 provide indication of 
gradual failure of any crystal, such as occurs when moisture 
is abs orbed or, more abrnptly , vlhen a crystal is broken. 

Provisi on is being made f or an over-all "assurance" 
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test of each geophone and associated amplifier-recorder. A 
set of six "tappers" has been completed and awai ts installa
tion. A tapper is, Vvhat the name implie~ a device which 
will tap the rock in the vicinity of a geophone in a uniform
ly repeatable manner. In this case, it takes the form of a 
small pendulum which is displaced from the vertical by a motor
driven cam and allowed to swing against a piece of steel rod 
set in the rock and supporting the device. A separate pair 
of wires is run to each geophone hole. Over these, 115 volt 
A.C. is sent to drive the telecron motor men a test is de
sired. Each time a record is started .or finished, a test 
impulse is applied. This cannot be comparcd directly with 
any other geophone hole, for conditions of ground and steel 
will vary ovor a wide range. However, for a given hole, 
tests made daily should provide identical records if the en
tire system has undergone no change. The operator and com
puter are thus assured that the instrument is in working 
order. As soon as discrepancies are noted, steps can be 
taken to rectify any troubles vmich have developed •. 

Soon after the recorders were first installed under
ground, trouble began to dcvclop with the writer coils. 
These would open circni t as though burned out. Replacement 
became a serious problem. Individual coil construcrtion had 
to be abandoned and mass production mothods substituted. 
Dies were made to eut eoil forms and a winding jig built 
with which to apply tho No. 40 wire to the forms. Nearly a 
hundred of these replacomont coils werc used, as the rate 
of failure reachod a maximum of one a day. Study of damaged 
coils disclosed electrolytic action. The failure always 

- occurred in the first or last few layers. Furthermore, undcr 
a magnifier, minute spots of corrosion were visible. In 
order to reduce the moisturo content of the air surrounding 
these coils, 50 watt clectric lamps were installcd in each 
recorder box. The trouble ccasod abruptly. Later inquiry 
disclosod that the failure wa.s usual in similar apparatus 
oporated undor conditions of oxtreme humidity. Slightly 
acid pH conditions in the papor frcm which the ooil forms 
were made, contributetl an olcctrolyte which se.eped through 
minute cracks in tho wire's onamol insulation. Tho poten
tial differencc across the coil ostablishcd current through 
the cloctrolyto which corrodcd the wire to the point of final 
failure. All now rccordcrs of this tyPe now have heaters 
installed. Specially preparod coils are also uscd, wound on 
noutral bakelite forrns and imprognatod with moisture-proof 
wax. 

Occasionally th e records worc charrod in places and 
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sections severe.l inches long and up to half the width of the 
record burned away. No reason could be found at first. 
Several fires of more serious nature occurred, damaging tha 
take-up rolls, feed rolls, and destroying entire records. 
Various means of preventing this were tried without succes~. , 
A di sa.strous fire fina.lly occurred in one unit which destroyed . 
all insulation, rubber and lucite parts, burned the wooden 
case and rendered the recorder usolass. Ernergency repa.irs 
were made on this instrument and it was restored to service • . 
Subsequent checking revealed that its frame was out of align
ment, This wa.s rem.edied and all the other recorders were 
checked and straightened. Apparently misalignment wa.s due 
to rough handling in shipping. The skew of the pa.per rolls 
caused the record to ride up out of the platen guides. This 
in turn reduced the contact area between the paper and platen 
which caused arcing a.long the edges of the paper. Under eoc
tremely bad conditions this arcing, v.nich usually only smotil
dered, actually burst into fla.me. Fireproof steel cases were· 
built to replace the original wooden ones to confine fut~te 
fires to thè instrument itself and prevent possible spread 
to mine timbering. However, since the recorders have be~n

1 

alïgned and paper travel improved, no more trouble has been 
experienced with burning of the records, 

Line voltages underground are far from ideal for the 
operation of electronic appara tus.. Sel dom is the volt~ge ., 
over ninety volts. This has made necessary the installatipn 
of voltage correction transformers at each reoording loca- . 
tion to raise the supply voltage to approximately 110 volts 
at which point the automatic regulation devices incorporated 
in the amplifiers take care of en.y small fluctuations. · 

At some adjustments of high gain, the writer styli have 
been tound to oscilla te wildly wi thout etimulus from the : . 
geophone. Searching for the trouble revealed that · sma11 
changes of writing cur rent occurring at the paper, caused . 
lal'ge changes of vol-t;ag? at the point fronl which this c.urrent 
was obtained in the power supply. Filter sections betw~en 
this point and the plate c.ircui t ôf the first high gain ampli
fier tube removed almost all of these fluctuations but the 
very small remainder was sufficient to feed back through the 
amplifier to continue the disturbance indefinitely, By ap~ 
plying a bypass condenser directly betweep the supply point 
and ground, a.cross the current limiting ~esistors and wr.it~r 
point, the trouble was completely eliminated and much higher 
amplifications were made usable. 

Kirkland Lake , Ont . 
May 1, 1943. 



APPENDIX I 

Test Holes Used January-March 1 1943 
0 

The only test holes used for recording purposes 
in the rock burst research program during the period 
January-March, 1943, werc: Nos. 24, 25, 27; 28, 2 9, 
31, 32, and 33. They are located on the plan and 
elevation diagram~ of tbis appendix. Plans and elev
ation have each a vertical scale indicated by the 125v 
difference between the levels. The section lines are 
100v apart. !n each diaeram, oast and west are re
spectively to the right and left, as bne faces the 
charts. In the projection of the plans, the oblique 
lines rnn down and to the loft ( sou th) and 1.1p and to 
the right (north) 1 the r.ünimum scale division, both 
east-west and north-south, being 50v. 





Dates of Recording from Test Holes 

The only holes used in the recording program were: Nos. 24, 25, 
2?, 28, 29, 31, 32, and 33. Records were b egun in these holes 
on the dates indicated in the tabulation below. The solid 
vertical rulings show week ends. 

*** 
JANtJARY 

l; 2 31 4j 51 611 81 9 op.1µ.2µ.Jl4'15l617 il8ll92Q2lj22l2324~.5i26!27i28!293 3 
l2424z4z42~24!24!24 4i24J24!24i2424l2 24242412424!242424~424l24J241 l 
!2525~.525 ~ .5!2 525j25 25/2,i2,l2,l2,i2,!25 2,l2,!2,l25l2 .5i2.5!2, 2.5 /2,!2, !25!2~ : 
!27 2 72 ,~ 721!2 72 8!2 7 2 7!2712 7l2 7!2 ?[2 7!2 27:2712 727\2712 72727!27!21!2 7:2 7 
12 a 8!282 se 8!2 812 9!2 8 2 s2 8!2sl2s!2 s!2 9129 2912sl2si2 8!2 812 812 8 28l2 s!2 si2s!2 g 
le 29!2929291 , 12 29l2929l292931l313129i292929i29/2929!2~29l2929 

! ! i ! , !31 . [3131 l l31313131l31l3~31313i!3131 

FEBRUARY 

4- 2
1 

3j 4j ,l 6j 71 Bj 9j1op.112fi3j1411,t16/11118!19:20J21J2·2123j2425j26J21j28l 
). i i ] î ! ! i \ i 13232f32132132J2!32J2132132:321323213213232i 



APPENDIX II 
I 

Record Analysis for Holes 24-33, Januarr-March, 1943 

0 

In the following tabulations, the succèssi ve 
headings indicatet 

Rec = Record number. 
On = Date rGcord bcgan. 
To = Date record was romoved, 
A, B, C ~ The thrce units of an Obert set. 
Db = Attenuation in decibels. 
Gp = Gcophone number. 
Epoch = Time, in Eastern "·'lar Time, beginning 

at midnight, on the 24 hr. system, about wh-ich 
the averaging interval falls .. In the case of 
a two-day record, underlines indicate times 
during the second half of the record. As the 
records arc changcd about 7-30 a.m. 1 the first 
times given on any day are p.m. 

Timo = Numbor of minutes in the avcraging 
intorval. 

Lrge = Average number per minute of ·1arge 
sne.ps, as recordcd by the fast 
styl11s. 

Med = As above for largo, but r or :modi um 
snaps. 

Small = As abov o for large, but for small 
snaps. 

Total = Avorag_o numbor p~r minute of all 
snaps e.s roco:rded by tho fast 
stylus. 

N · •= ~sorial numbcr of comparator shcet 
concorned. 

Con~Roe •= ·concurrent records, first and second. 
Coine ::z Coincidonc c.s betwccn records. The 

first cntr,r shows the numbor of coincidcnces 
betwccn .the record boing tabulated and the 
first conéurront record for tho ontire aver
aging intcrval; th o s ocond shows tho number 
of coincidoncos botwcon the record being 
te.bulatcd and tho socond coneurrcnt record, 
for the samo intorval ,unloss a diffcrcncc 
is indicatod in tho notes. 

Remarks - - Index lottcrs to a serics of notes 
follovtlng the tabulation for oach -tcst holc • . 



H24 
-q0c On To A. B C Db Gp Epoch Timc Lrge :Mcd small Total N Con-Rcc Coinc Rcmarks 

Ja Ja 
361 2 4 3 3 3 7 3 16:48 16 .25 3.44 23.12 26.81 2 H28 H29 5 - A. 
361 2 4 3 3 } 7 3 18:48 16 .38 2.00 14.43 16.81 4 H28 E29 14 - A. 
361 2 4 3 3 3 7 3 4;52 16 .31 2 .. 88 14.56 17.,75 5 H28 H29 11 - A. 
361 2 4 3 3 3· 7 3 6:48 16 .19 1.44 6.06 ?.69 7 1!28 R29 13 - A. 
361 2 4 3 3 3 7 3 .16:46 16 "2.5 .69 6.oo 6.94 9 H28 R29 12 - A. 
361 2 4 3 3 3 ? 3 18:48 16 .. 06 1.56 5 .. 69 7.31 11 H28 E29 13 - A. 
3'' 1 2 4 3 3 3 7 3 4:47 16 • .5 0 . 94 .5.37 6.81 13 H28 E29 12 - A. o_ 

361 2 4 3 3 3 7 3 b:41r 16 .12 .37 .5.31 .5. 8.0 1.5 H28 H29 2 - A. 
364 4 5 3 3 3 7 3 lb:4-b 16 .19 6.25 22~06 28.50 17 I-I28 H29 6 - B 
364 4 5 3 3 3 7 3 18:46 16 ,. 19 2.94 14 .. 87 18.00 19 E28 H29 9 - B. 
364 4 5 3 3 3 7 3 4: 44 13 · 1 .. 00 3.23 13.77 18.00 21 H28 H29 23 - B, C. 
364 4 5 3 ., 3 3 7 3 6:42 1.5 •· 67 2.33 7.80 10.80 23 H28 E29 17 - B, D. 
367. .5 G 3 3 3 7 1 16:46 16 1.31 4.75 13,.81 19.87 2.5 R28 H29 1.5 3 E. 
367 .5 6 3 3 3 7 1 18:.46 16 .31 2.00 9.62 11.93 27 H28 H29 7 2 
367 .5 6 3 3 3 7 1 4:44 16 .75 .87 6 .!i-4 8 .. 06 29 H28 H29 15 8 
367 5 6 3 3 3 7 1 6:48 16 ,. 62 1.62 6.62 8.86 31 H28 H29 17 4 
370 6 7 3 3 3 7 3 16:46 16 .19 .75 12.2.5 13.19 33 H28 H29 - - F, G. 
370 6 7 3 3 3 7 3 17:46 16 .12 .25 19.31. 19.68 35 H28 H29 - - F, G. 
370 6 7 3 3 3 7 3 18:46 16 • 19 1 .. 06 16.69 17,.94 37 H28 H29 - - F, G . 
370 6 7 3 3 3 7 3 4:48 16 .31 .31 17.81 18~43 39 H28 E29 8 - G. 
370 6 7 3 3 3 ? 3 5:46 16 .06 .31 22.00 22.37 41 H28 H29 1 - G. 
370 6 7 3 3 3 7 ) 6:40 - - - - - . 43 H2B H29 - - -H. 
373 7 8 3 3 3 7 3 16:44 16 .75 .3.81 19,50 24-06 4.5 H28 - 15 ·- I. 
373 7 8 3 3 3 7 3 17:42 16 .12 1.87 13.81 1.5. 80 47 H28 - 6 - r. 
373 7 8 3 3 3 7 3 18:48 16 .31 2.2.5 11.87 14.43 49 H28 - 7 - I. 
3?3 7 8 3 3 3 7 3 4:46 16 • 25 1.12 9.94 11.31 51 :e28 - 13 - I. 
373 7 8 3 3 3 7 3 5:46 16 .44 1.06 9.2.5 10.?5 53 H28 ·- 10 - r. 
373 7 8 3 3 3 7 3 6:40 1.5 .47 1.07 7.00 8 • .54 5.5 H28 - 8 - I, J. 
37.5 8 9 3 3 3 7 3 16:44 16 .. .50 1-.-.50 6.12 8.12 .57 . H28 H29 17 9 
37.5 8 9 3 3 3 7 3 17:40 16- .19 .81 t1,.. 81 5 .81. 59 HZ8 H29 11 4 
375 8 9 3 3 3 7 3 18:40 16 .37 • 7 .5 5.62 6.74 61 H28 E2-9 10 6 
375 8 9 3 3 3· 7 3 4:46 16 .31 .81 8.31 9.43 63 H28 H29 8 4 



H24 (Continued) 
Rec On To ABC Db Gp Epoch Time Lrge Med Small Total N Con-Rec Coinc Remarks 

Ja Ja 
375 8 9 3 3 3 7 3 5:44 16 .19 .69 5.00 5.88 65 H28 H29 4 3 
375 8 9 3 3 3 7 3 6:48 14 .78 .43 5.21 6.42 67 H28 H29 7 7 K. 
378 9 11 3 3 3 7 3 16:39 16 .31 1~75 14.19 16 .. 2.5 69 H28 H29 - 3 L.' 
378 9 11 3 3 3 7 3 17:4116 .44 1.19 9.00 10.63 71 H~8 H29 ~ 10 L. 
378 9 11 3 3 3 7 3 18:49 16 .19 • 94 7,0-0 8.13 73 l3:28 H29 ... 6 L. 
378 9 11 3 3 3 7 3 4:42 16 .06 .-19 2.87 3~12 75 H28 H29 - 6 L. 
378 9 Il 3 3 3 7 3 .5:46 16 .19 .56 3.00 3.75 77 H28 H29 - .5 L-. 
378 9 11 3 3 3 7 3 6:42 16 .. 37 .-19 3 . .50 4.06 79 H28 H29 - 9 L. 
378 9 11 3 3 3 7 3 16:41 16 0.00 ·• 2.5 3.31 3 • .56 81 H28 H29 - l L. 
378 9 11 3 3 3 7 3 17:40 16 .06 • 2,5 2.81 3.12 83 R28 H29 - 3 L. 
378 9 11 3 3 3 7 3 18:40 16 .06 .• 37 2.2.5 2 .. 68 85 H28 H29 - 6 L • 
378 9 11 3 3 3 7 3 4:48 16 .31 .31 2,75 3 ~37 87 H28 H29 - 7 t .. 
378 9 11 3 3 3 7 3 t : 4~ 16 .06 .12 3.37 3 .. ,5 5 89 R28 H29 - 2 L. 
378 9 11 3 3 3 ? 3 :4 16 .. 19 2 .12 27.69 30#00 91 H28 H29 - l L, M. 
381 11 12 3 3 3 7 3 1b74T 16 .56 .43 9,.43 10.43 93 H28 H29 7 5 
3811112 3 3 3 7 3 17:41 16 .19 .75 13 ,44 14.38 95 H28 H29 7 3 
381111°2 3 3 3 Î 3 18:-41 16 .44 . .50 17~.56 18 . .50 97 H28 H29 6 .5 
381 1112 3 3 3 7 3 4:42 16 .31 • 94 19.31 20 • .56 99 H28 H29 8 6 
3811112 3 3 3 7 3 .5:44 16 . 7.5 .56 31 .• 56 32.87 101 H28 H29 14 10 
381 11 12 3 3 3 7 3 6:42 16 .. 62 1 . .56 23.93 26.11 103 H28 H29 7 - N. 
38.5 12 13 3 3 3 7 3 16:15 29 .60 8 • ..4_5 19 • .52 28.57 104-5 H28 H29 18 11 O. 
38.5 12 13 3 3 3 7 3 17: 15 29 .38 2.28 13.62 16.28 108-9 H28 H29 9 7 P .. 
38.5 12 13 3 3 3 7 3 18:15 29 • 5 .5 1.62 9.21 11.44 112-13 H28 H29 12 4 P • 
385 12 13 3 3 3 7 3 4: 15 21 . .5 .46 1.12 10.88 12.46 116-17 H28 E29 6 2 Q. 
38 .5 12 13 "3 3 3 7 3 5:16 26 .42 . 6 .5 4.15 5.22 120-21 H28 H29 6 l R. 
385 12 13 3 3 3 7 3 6:1.5 28 .4-3 . .50 3.50 4.43 124-2.5 H28 H29 10 - R. 
388 13 .14 3 3 3 7 :, 16: 15 28 .25 1.43 3.71 5.39 128-29 H28 H29 9 3 
388 13 14 3 3 3 7 3 17:17 28 .39 1~03 3.50 4~92 132-33 H28 H29 10 4 
388 13 14 3 3 3 7 3 18:17 28 .36 .89 2.82 4,07 136.37 H28 H29 13 9 
388 13 14 3 3 3 7 3 4:12 10 .AO l.PO 2.40 3.80 140 H28 R29 5 0 R, S. 
388 13 14 3 3 3 7- 3 _5:08 10 .30 1.-20 4.10 .5.60 142 H28 H29 2 0 R. 
388 13 14 3 3 3 7 3 6:16 10 .40 i.70 .,90 3.00 144 H28 H2 9 .5 0 R. 



H24 . ( Continued) 
Reo On To ABC Db Gp Epoch Time Lrge Med Srnall Total N Con-Rec Coinc Reniarks 

Ja Ja. 
3 91 14 1.5 3 3 3 7 3 16 :09 16 .. 3110.00 23.19 33 • .50 146 H28 H29 3 3 
391 14 15 3 3 3 7 3 17:17 16 • .56 4.12 12 .. 31 16.99 148 H28 H29 7 4 
39114 1.5 3 3 3 7 3 18:11 16 . 37 2.12 9.94 12"43 15-0 H28 H29 .5 .5 
391 14 15 3 3 3 7 3 4:10 16 ,,69 1.69 4.62 7 .. 00 1.52 H28 H29 18 4 
3 91 14 1.5 3 3 3 7 3 .5:24 16 • 25 1.2.5 3.37 4.87 1.54 H28 H29 6 4 
391 14- 1.5 3 3 3 7 3 6:12 16 .37 1.19 4.94 6 11 .50 l..5 6 H28 H29 6 .5 
3 9 4 1.5 16 3 3 ·3 ? 3 16:12 16 L,69 .81 6.37 8.87 1.58 H2.5 H2 9 6 f, T .. 
3 94 1.5 16 3 3 3 7 3 17:12 16 ,J6 1 .. 31 4 . .5 6 6.43 160 H2.5 H29 14 } 

394 1.5 16 3 3 3 ? 3 18:18 16 .-.5 6 1.31 3.50 5.37 162 H2.5 H29 9 1 
39tl" 1.5 16 3 3 3 7 3 4:12 16 .69 1.4!,. 13.06 15.19 164 H2.5 H29 9 8 u. 
394 15 16 3 3 3 7 3 5:18 16 .19 1.62 4-.19 6 .. oo 166 H2.5 H29 10 3 
3 91; 1.5 16 3 3 3 7 3 6:12 16 .5 6 .94 3.12 4.62 168 H2.5 H29 15 14 
397 16 18 3 3 3 ·Ï 3 16 :19 16 1.7.5 8.31 21.19 31. 2.5 170 H2.5 H29 29 6 
397 16 18 3 3 3 ï 3 17:11 16 . 44 2.12 8 • .56 11.12 172 H2.5 H29 13 8 
397 16 18 3 3 3 7 3 18:17 16 .31 2.75 6 .. 00 9.06 174 H2.5 H29 13 7 
397 16 18 3 3 3 7 3 4:18 16 .62 1 .. 31 8. 12 10.0.5 176 H2.5 H29 11 11 
; 97 16 18 3 3 3 7 3 .5 :12 16 • 37 1.44 7 .. 50 9.31 178 H2.5 H29 9 ? 
397 16 18 3 3 3 ? 3 6:20 16 ~31 .87 5. 44 6.62 180 H2.5 H29 6 6 
35 7 16 18 3 3 3 7 3 16:25 1.5 .13 .60 6.33 1.06 182 H2.5 H29 2 2 
397 16 18 3 3 3 7 3 17:16 16 .44 .50 .5.94 6.88 184 H2.5 H29 7 1 
397 16 18 3 3 3 7 3 18:18 16 .;1 • 94 9.25 10 .. .50 186 H25 H29 12 2 
397 16 18 3 3 3 7 3 4:14 16 .25 .56 18.62 19.43 188 H25 H29 6 3 
397 16 18 3 3 3 7 3 5: 12 16 .19 .31 24.81 25 .. 31 190 H2.5 H29 4 0 
397 16 18 3 3 3 7 3 6: 14- 16 ,. 31 .37 23.62 24.30 192 H2.5 H29 6 4 
400 18 l 9 3 3 3 . 7 3 16:13 16 • 94 1. l' .. /1,. 9. 69 12.07 194 H28 H29 20 3 V, 
400 18 19 3 3 3 7 3 17:19 16 .37 1.44 .5. 2.5 7.06 196 H28 R2 9 6 6 
400 18 19 3 3 3 ? 3 18:16 16 '"2.5 .. 42 1r. 33 5,00 198 H28 H29 3 1 
400 18 19 3 3 3 ? 3 4:14 16 .06 -75 10 • .56 11.37 200 H28 H29 1 0 
400 18 19 3 3 3 7 3 ,5:14 16 .12 • 56 13 .. 12 1;.80 202 ·H28 H29 3 0 
400 18 19 3 3 3 7 3 6:24 12 • 2.5 . 91 14.42 1.5 .. .58 204 H28 H29 .5 2 W • 
403 19 20 3 3 3 7 3 16:13 16 • .5 6 6.37 24.2.5 3l- 18 206 H28 H29 11 11 
403 19 20 3 3 3 7 3 17: 11 16 • .50 2.87 11.19 14 • .56 208 H28 H29 11 8 



H24 (Continued) 
Rec On To ABC Db Gp Epoch Time Lrge t~ed Small Total N Con-Rec Coinc Rem.arks 

Ja J"a 
403 19 20 3 3 3 7 3 18:13 16 .19 1.50 7-75 9.44 210 H28 H29 8 5 
403 19 20 3 3 3 7 3 4:16 16 ~44 1.44 5.31 ? .19 212 H28 H29 5 4 x. 
403 19 20 3 3 3 7 3 5:14 16 .31 .. 87 3.12 4.30 214 H28 Ii29 1 0 Y. 
403 19 20 3 3 3 7 3 6:12 16 • 25 .87 1.69 2,81 216 H28 H29· 8 4 

406 20 21 3 3 3 7 3 16:17 16 .69 5.56 20.50 26.75 218 H28 H29 13 12 Z. 
406 · 20 21 3 3 3 7 3 17:15 16 .44 2.37 9.62 12.43 220 H28 H29 13 11 
406 20 21 3 3 3 7 3 18: 15 16 .25 1 .. 37 8.87 10.49 222 H28 H29 9 8 
406 20 21 3 3 3 7 3 4:18 16 • 37 • 94 3.62 4 ·. 9";, 224 H28 H29 6 5 At. 
406 20 21 3 3 3 7 3 5:12 16 .12 .56' 2.75 3·_43 226 H28 H29 3 2 
406 20 21 3 3 3 7 3 6:14 16 .. 25 .56 3.31 4.12 228 H28 H29 2 2 
409 21 22 3 3 3 7 3 16:15 16 • .5.6 2.19 13,50 16.25 230 H28 H29 5 4 B', 
409 21 22 3 3 3 7 3 17:2116 . 44 .94 5.62 7.00 232 H28 E29 13 5 
409 21 22 3 3 3 7 3 18!15 16 .12 1.12 4.75 5.99 234 H28 H29 8 4 
409 21 22 3 3 3 7 3 4:16 16 • 25 .69 2.43 3.37 236 H28 E29 11 7 C' • 
409 21 22 3 3 3 7 3 5:14 16 .44 .75 3. 62 4 .. 81 238 E28 H29 15 9 
409 21 22 ·3 3 3 7 3 6:14 16 .06 .81 3.75 4.62 240 H28 H29 4 4 
412 2·2 2 3 3 3 3 7 3 16:21 16 1.12 9.62 34.31 45.05 242 H28 H29 6 2 D'. 
412 22 23 3 3 3 7 3 17:17 16 .;37 4-12 19.81 24.30 244 H28 E29 6 1 
412 22 23 3 3 3 7- 3 18:17 16 • 37 3 .. 62 13'. 00 16.99 246 H28 H29 6 3 
412 22 23 3 3 3 7 3 4:1.5 16 .06 1.56 8. 44 J_0.06 248 H28 H29 1 1 
412 22 23 3 3 3 7 3 5:15 16 .12 • 94 7.37 8.43 250 H28 H29 .5 3 EV. 
412 22 23 3 3 3 7 3 6:15 16 .19 1.06 3.62 4.87 252 H28 H29 8 6 
415 2 3 25 , 3 3 3 7 3 16:l.5 16 /;1 1.81 6 .31 8 .. 43 254 H28 H29 6 1 
41.5 23 2.5 3 3 3 7 3 11:15 16 .12 1.50 4.15 6.37 2.56 H28 H29 .5 3 
41.5 23 25 3 3 3 7 3 18:1.5 16 .12 .81 3. 62 4 • .55 258 H28 H29 5 1 
41.5 23 25 3 3 3 7 3 4:17 16 .56 • .56 2 • .50 3.62 260 H28 H29 10 2 F'. 
415 2 3 2.5 3 3 3 7 3 5:19 16 .. 25 .69 4.00 4.94 262 H28 H29 7 .5 
415 2 3 2.5 3 3 3 ? 3 6:17 16 • 2.5 ,44 2.;7 3.06 264 H28 H29 10 8 
41.5 23 2.5 3 3 3 ? 3 16:17 16 .• 19 .56 1.19 - 1.94 266 H28 H29 .5 2 
415 23 2.5 3 3 3 7 3 17:17 16 .19 .81 2.00 3 .oo 26-8 H28 H29 10 3 
415 23 2.5 3 3 3 7 3 18:19 16 .37 .. .50 - 1 • .50 2.37 270 H28 H29 9 8 
41.5 2 3 25 3 3 3 7 3 4:19 16 .19 .69 4.37 .5.2.5 272 H28 H29 5 1 G'-. · 



H24 ( cont inued) 
Rec On To ABC Db Gp Epoch Time Lrge 1!ed Small Total N Con-Rec Coinc Remarks 

Ja Ja 
41.5 23 25 3 3 3 7 3 ffi 16 .31 .56 1.75 2.62 274 H28 H29 1 3 G'. 
41.5 23 2.5 3 3 3 7 3 . 16 .06 ,25 .. 81 1.12 276 H28 H29 .5 3 Gi, 
418 25 26 3 3 3 7 3 16:19 16 .37 1.37 8.37 10411 278 H28 H29 11 4 
418 2.5 26 3 3 3 7 3 17!23 16 .19 .44 .5.81 6.44 280 H28 H29 7 2 
418 2.5 26 3 3 3 7 3 18:17 16 .19 .7.5 3~69 4.63 282 H28 H29 7 3 
418 2.5 26 3 3 3 7 3 4:17 16 .31 1 .. 19 13~ 87 15.37 284 H28 H29 5 2 H1 • 

418 25 26 3 3 3 7 3 5:17 16 ,.12 • 69 6 .06 6.87 286 H28 H29 6 2 
418 25 26 3 3 3 7 3 6:17 16 .31 .12 6.69 7.12 288 H28 H29 8 4 
421 26 27 3 3 3 7 3 16:2116 • 12 .2.5 3.12 3.49 290 H28 E29 5 4 I' • 
421 26 27 3 3 3 7 3 1·7: 17 16 .25 -31 1.81 2.37 292 H28 H29 8 3 
421 26 27 3 3 3 7 3 18:17 16 .. 2.5 • .56 1..37 2.18 294 H28 H29 9 4 
421 26 27 3 3 3 7 3 4:2116 .31 .31 12.12 12 6'74 296 H28 E29 5 1 J' • 
421 26 27 3 3 3 7 3 5:17 16 • 2.5 .. 2.5 7. 2.5 7.75 298 R28 H29 4 3 
421 26 27 3 3 3 '1 3 6:23 16 .. 06 -37 12.37 12 .Bo 300 H28 H29 0 0 
424 27 28 3 3 3 7 3 16:17 16 c.56 -94 4. 25 .5.75 302 II28 H29 27 26 
424 27 2·s 3 3 3-· ·7 3 17:17 16 •• 2.5 .62 2~ 19 - 3. 06 304 H28 i-I29 · 6 0 K' .. 
424 27 28 3 3 3 7 3 18:17 16 .31 .31 2 .. 12 2.74 306 H28 H29 16 .5 
424 27 28 3 3 3 ï 3 4:17 16 .. 06 1.06 8, 94- 10.06 308 H28 E29 3 O L' ... 
424 27 28 3 3 3 7 3 .5:17 16 .37 • 31 · 3 .. 00 3.68 310 H28 H29 13 6 
424 27 28 3 3 3 7 3 6:21 16 .19 .,31 2.62 3.12 312 H28 H29 10 9 
427 28 29 3 3 3 7 3 16:17 16 1.2.5 .69 · 4. 75 6.69 314 H28 - 15 - M' , N' • 
427 28 29 3 3 3 7 3 17:19 16 .. _50 .81 lr7.5 3.06 316 H28 - 21 - M'. 
427 28 29 3 3 3 7 3 18:17 16 • 44 .31 2~31 3.06 318 H28 - 17 - M' • 



Remarks E24 

A. Record 362(H29) quite useless due to open circuit. 

B. Record 365(H29) quite useless due to open circuit. 

C. A burst lasting about 2 min. began 4-39 a.m., Jan, 5, 
and was about equally well recorded on record 
363(H28). Averages taken over only 13 min. 

D. An interruption for 1 min. due to -electrical disturbance 
"break ers". 

E. Coincidence-s wi th record 368 (H2 9) are difficul t to 
det ermine due to extremely active condi tiens on 38 01W9. 

F. Record 37l(H29) almost quiescent except for salves of 
about a minute to 3 min, duration which could not be 
counted. Record 3--,o(H24-} was having contact trouble 
{time switch) but the zero was not very widely dis-
placed so count was made for what it might be worth. 

G. New schedule begun, 4-7 in alternate half hour runs. 

H. Time swi tch trouble.. No record. 

I. No record on 3801'119. 
J. 

K. 

L. 

M. 
N. 

o. 
P. 

Q., 

R. 

"Breakers 0 disturb one min. of the recording. 

Trouble on line (?) at 6-44 {page 37534). It seems to 
be electrical as part of it was heard by E.A.H, during 
listening time and so identified on the record, Two 
min~ 9mitted from count. 

Reoord }77 {H28, H2.5) (Jan. 9 ... 11) utJeless due to mistake 
in setting attenuator after modifications to recorder. 

Remarkable series of "breakers" on page 37867. 

Record 382{R29) had time switch trouble during this 
section of its run. 

The first section of this record ane.lysed into 9 classes. 

Coincidences checked out by ~.A.H. from the record books 
as the comparison of records was in error. 

~eoo~d shows salvos with the initial times (a.m. Jan~ 13) 
· and duration in minutes indicated as follows: 4-04(2); 

4-14(2); 4-21(5) - These are not shovm on record 383(H29). 

See Note U for H29. 



Remarks H24 (Continued) 

S. Several heavy snaps occurred close together e.t about 4-20 
a.m. Jan. 14. 1,1fell marked on H24 and E28 and fain:tly 
showing on H29. Compare pages 38820B, 38720A, and 
38620A. A heavy salvo began about 4-25. and last~d for 
nearly 4 min, Compare 38821A; 38720B, and 38620A. It 
recorded well on H28 , ·rather faintly on H24, and not 
at e.11 on H29. 

T. A heavy salvo lasting about 30 sec. registered at 4-13 
a.m. Jan. 15. It was well registered on H24 and HZ8 
and appears s.omewhat l0ss on H29. Compare pages 39402B, 
;9302B. and 39202B. 

U, See Note A' for H29~ 

V. Small salvo beginnihg 4-19 p.m. Jan. 18 and lasting about 
a minute. On H24 only. No trace on H28 or H29. of. 

40003, 39903, 39803 at X. 
W. Program clock accidentally turned on 15 min, toc late 

on this run. 

X. Sec Note T for H28. 

Y- See Note U for H28. 
z. See Note E' for H29. 
A' . See Note 1:''1 for H28. 
B'. Activity resembling blasting at times when no blasting 

was going on in take 8hore. Severe on H28, less so 
on H24J and almost absent on H29. Compare pages 
40904A, 40804A, and 40704A, Also compare pagœ 40801B 
and 40802B, with eorrosponding pages in records 409 
and 408. · 

C'. See Note X for H28. 
D', See Note Y for H28, 
E'. See Note Z for H28. 

F'. See Note A9 for g28 . 

G'. Stylus voltage t oo high. 

H'. See Note C' for H28. 
I'. Seo Note D' for H28. 

J'~ See Note E' for H28 . 



Remarks H24 (Continued) 

K'. Stylus voltage too high. 

L'. Slight traces of small salve beginning about 4-14 a,m, 
and lasting about a minute. It was much better marked 
on 423(H28) and was not registered at all on 422(H29). 
Compare pages 42419, 42319 and 42219. 

M'. A heavy crush burst occurred at 2-12 a.m. Eastern War 
Tim~ Jan 29. Record 425(H29, H31) (Jan. 28-29) was 
lost when the doghouse on 380J:T~9 was buried, 

N', A strong salvo lasting less than a minute registered on 
H24 at 4-06 p.m. Jan. 28. It was also well marked on 
E28. Another less severe, of about the same length, 
registered at 4-19 p.m. and was about equally well marked 
on H24 and H28, Compare pages (42701 and 42601) and 
(42703A and 42603A) . . 



H2.5 
Rcc On To A 'B C Db Gp Epoch Time Lrgc Mcd Small Total N Con-Roc Coinc Rcmarks 

Ja Ja 
360 2 ~ -2 2 2 0 4 16:20 16 1.13 3.88 18 • .50 23 • .50 1 H26 H29 - - A. 
360 2 4 2 2 2 0 4 18:22 16 .. 38, 3.13 11.63 1.5.14 3 H26 H29 - ,_ A. 
360 2 4 2 2 2 · 0 -4 4~ 20 - - - - - - H26 H29 - - A, B. 
360 2 4 2 2 2 0 4 6:22 16 • 44 '. 2 .. 56 6.94 9.94 6 1126 H29 - - A. 
360 2 4 2 2 2 0 4 16: 2 0 16 .87 ~2 .. 37 6. 37 ·9.61 8 H26 H29 - ·i. Ai 
360 2 4 2 2 2 0 4 18-:18 16 • .5 0 1.·69 7 .25 9.44 10 H26 H29 - - A. 
360 2 4 2 2 2 0 4- 4:17 16 .44 2-. 69 1.69 10 .. 82 12 H26 H29 - - A .. 
360 2 4 2 2 2 0 4 6:20 16 .37 2.06 6 • .5 6 8.99 14 H26 H29 - - A. 
363 4 .5 2 2 2 0 4 lt:TS" 16 .87 .5-~44 12.94 194 25 16 H27 E29 16 - c. 
36:z 4 .5 2 2 2 0 4 18:18 16 .62 2.75 9.81 13.18 18 H27 P29 15 - c. 
36; 4 5 2 2 2 0 4 4:10 16 1. 25 2.06 .5.19 8.50 20 H27 H29 18 - C, D .. 
367> 4 5 2 2 2 0 4 6:10 14 .21 ~ 93 4.29 _5.43 22 H27 H29 4 - C, E. 
366 .5 6 2 2 2 0 4 16:14 16 • .50 1.12 2;81 _4_. 4 3 24 H27 H29 11 1 C, F« 
366 .5 6 2 2 2 0 4 18: 16 ·16 .r3l .75 3.12 4 ... 18 26 H27 H29 9 .5 
366 .5 6 2 2 2 0 4 4: .20 1G .44 1 .. 12 4 ... 94 6 . .50 28 H27 H29 11 5 
366 5 6 2 2 2 0 4 6:10 16 • 7.5 .62 2.87 4.24 30 E27 H29 16 10 
369 6 7 2 2 2 0 4 16:18 16 2.06 .81 4.12 6.·9-8 32 H27 H29 - - G, E. 
369 6 7 2 2 2 0 4 17:14 16 .06 1.31 3.31 ,.4 .. 68 34 H27 H29 - - G, H. 
369 6 7 2 2 2 0 4 18:14 16 • 25 .75 2 .15 "3-7.5 36 H2ï H29 - - G, H. 
369 6 7 2 2 2 0 4 4:14 16 .19 . 94 2 .. 69 3.82 38 H27 H29 - - G, H. 
369 6 7 2 2 2 û 4 .5:14 16 o.oo .. 44 2.00 2.44 40 H27 H29 - - G, H ... 
369. 6 7 2 2 2 0 4 6:14 16 • 31 • 7.5 2.44 3 .. .50 42 H271i29 - - G, H • 
372 7 8 2 2 2 0 4 16:10 16 .44 1.37 .5. 2"5 7.06 44 H27 - 1.5 - I. 
372 7 8 2 2 2 0 4 17:16 16 . 2.5 ,69 3.69 4.63 46 H2.7 - 11 - I. 
372 7 8 2 2 2 0 4 18:14 16 • 31 .69 3.00 4.00 48 H27 ., 12 - I • 
372 7 8 2 2 2 0 4 4: 12- 16 L.50 2~94 6.25 10.69 .50 H27 - - - I, J. K. 
372 7 8 2 2 2 0 4 5:16 16 .19 .50 2 .. 37 3.% .52 H27 - - - I, ;r. 
372 7 8 2 2 2 0 4 6: 28 16 .31 .44 2 .56 3.:,1 .54 H27 - 9 - r. 
37.5 8 · 9 3 3 3 7 4 16:16 16 • .50 -.81 3.12 4.43 .56 H28 H29 12 7 
375 8 9 3 3 3 7 4 17:12 16 .12 .62 3.12 3.86 58 H28 H29 13 6 
375 8 9 3 3 3 7 4 18:10 16 -75 • 7-,- 2.94 4.44 60 H28 H29 20 9 
375 8 9 3 3 3 7 4 4:16 1.5 • .5 .• 64 2.9? 5.24 8.8.5 62 H28 H29 7 3 L~ 



H25 ( Continucd) 
Rcc On To A B C Db Gp Epoch Timo Lrge !v~ed Small Total N Con-Roc Coinc Remarks 

Ja Ja 
375 8 9 3 3 3 
375 8 9 3 3 3 
380 11 12 2 2 2 
380 11 12 2 2 2 
380 11 12 2 2 2 
380 11 12 2 2 2 
380 11 12 2 2 2 
380 1112 2 2 2 
384 12 13 2 2 2 
384 12 13 2 2 2 
384 12 13 2 2 2 
384 12 1, 2 2 2 
384 12 13 2 2 2 
387 13 14 2 2 2 
387 13 14 2 2 2 
387 13 14 2 2 2 
387 13 14 2 2 2 
387 l} 14 2 2 2 
387 13 14 2 2 2 
390 14 1.5 2 2 2 
390 14 1.5 2 2 2 
390 14 1.5 2 2 2 
390 14 15 2 2 2 
3 90 14 1.5 2 2 2 
390 14 1.5 2 2 2 
393 15 16 2 2 2 
393 15 16 2 2 2 
3 93 1.5 16 2 2 2 
393 1.5 16 2 2 2 
3 93 1.5 16 2 2 2 
393 1.5 16 2 2 2 
393 1.5 16 ê 2 · 2 

7 4 .5:10 16 
7 4 6:18 16 
0 4 16:19 16 
0 4 17:1.5 16 
O 4 18:1116 
0 4 4:12 16 
0 4 5:17 12 
O 4 6:18 16 
0 4 16:45 29 
O 4 17:45 29 
0 4 18:45 26 
0 4 4:44 28 
0 4 ,5:44 28 
0 4 1 I6!46 26 
0 4 17:47 26 
0 4 18:47 28 
0 4 4: 48 6 • .5 
0 4 5:.56 10 
0 4 6: 40 10 
0 4 16:41 16 
O 4 17:5116 
0 4 1.8:47 16 
0 4 4!4.2 16 
0 4 5:42 16 
0 4 6:50 16 
0 4 16:12 16 
0 4 16:52 16 
0 4_17:12 16 
0 4 17:42 16 
0 4 18:18 16 
0 4 18:42 16 
0 4 4~12 16 

• 25 
• .56 
.. 81 
.12 
.7.5 

1.00 
1.08 

.44 
1 •. 27 

.76 
1.00 
1.28 

.89 

.77 
.50 
.. 46 
.31 
• 90 
.40 
.81 

1.00 
• 62· 
• .56 
.Bl 
.19 

1 .. 62 
.69 
. ? 5 
• .5 6 
.62 
~44 
.81 

.69 
• .56 
.'!)? 
.75 
.62 

2.43 
4.83 
1 • .50 
1.10 

.59 

.77 
1. 9~ 
1.14 

.88 

.8.5 

.82 
3.23 

,.50 
1.10 
2.37 
1.2.5 

.69 

.87 

.62 

.75 
1.00 
1.25 
1 .. 31 

.62 
1.69 
lr25 
5.06 

4.31 
1.69 
1 .56 
2.31 
1.93 
.5"94 

12.?,5 
6.12 
4.24 
4.69 
3.19 
4.57 
3.71 
1 .. 92 
2 • .54 
1.61 
4.00 
2.90 
1.20 
4 .37 
4. 2.5 
2rl9 
2.15 
3.44 
2.37 
3.94 
3.87 
3.69 
3.00 
3.00 
4.69 

12.31 

,5.2,5 64 H28 H29 7 5 
2.81 66 H28 H29 l} 10 M. 
2.74 92 H27 H31 i - N. 
3.18 94 H27 H31 9 - N. 
3.30 96 H27 H3115 - N. 
9.37 98 H27 H31 ? - N, O. 

18.66 100 H27 H3115 - N, P. 
8.06 102 H27 H31 11 4 Q • 
6.61106-7 H27 E29 34 18 R. 
6.04 110-11 H27 H29 Il 10 R. 
4.96 114-15 H27 H29 14 4 R, s. T. 
7.78 118-19 H27 H29 7 1 U
,5.?4122-23 R21H2915 OV. 1.v. 
3.57 130-31 H21H3118 10 
3.89 134-35 H27 H3117 - X. 
2.89 138-39 H27 H31 17 - X, Y. 
7.54 141 H27 H31 1 - z. 
4.30 143 H27 H31 7 - X. 
2.70 14,5 H27 H31 4 - X. 

. 7.55 147 H27 H31 12 - A'~ 
6.50 149 H27 H3113 - A'. 
3.50 151 H27 H31 5 0 A'. 
4.18 153 H27 H3110 0 A'. 
4~87 155 H27 H31 12 0 A'. 
3.31 157 H27 H3l 1 3 A'• 
6~.56 158 H24 H29 6 7 B'4 
5.81159 H27 H31 i8 14 
5.75 160 H24 H29 14 3 
4.18 161 H27 H31 12 8 
5.31 162 H24 H29 9 7 
6.38 163 H27 H31 7 4 

18.18 i64 H24 H29 9 10 C' ~ 



H2.5 (Continued) 
Rec On To A B C Db Gp Epoch Time Lrg!3 i,:ed Small Total N Con-Rec Caine Remarks . 

Ja Ja 
393 1.5 16 2 2 2 0 4 4:40 16 1.44 4.94 6.87 13:25 165 H27 H312013 
393 15 16 2 2 2 0 4 5:18 16 .44 1.81 4.2.5 6 • .50 16b H24 H29 10 4 D' • 
3 93 1.5 16 2 2 2 0 4 .5:46 16 • .50 .62 3.62 4.74 167 H27 H31 11 ·9 
393 1.5 16 2 2 2 0 4 6:12 16 .. 62 1 • .50 3.69 5 .. 81 168 H24 H29 1.5 14 
393 15 16 2 2 2 0 4 6:42 16 .87 1.06 2.44 4.37 169 H27 R311411 
396 16 18 2 2 2 0 4 16:19 16 l s8l 2.S1 7" 94 12 • .56 l?O H24 H29 29 6 
396 16 18 2 2 2 0 4 16:40 16 .37 L.81 4.62 6.80 171 H27 H31 8 é 396 16 18 2 2 2 0 4 17:11 16 1.62 1 . .50 5.50 8.62 172 _ H24 H29 13 
396 16 18 2 2 2 0 4 17:41 16 .. 44 .15 4.69 5-.88 173 H27 H3110 8 
396 16 18 2 2 2 0 4 18:-17 16 • 6,9 1.7.5 4.50 6.94 1?4 H24 H29 13 9 
3 96 16 18 2 2 2 0 4 18:41 16 .31 1.19 6.00 7tt50 175 H27 H31 6 ? 
396 16 18 2 2 2 0 4 4:18 16 • 94 2.00 9.44 12~38 176 H24 H29 11 11 
396 16 18 2 2 2 0 4 4:40 16 .l9 ~94 7 ... 31 8.50 177 H24 H29 6 3 
396 16 18 2 2 2 0 4 .5:12 16 .56 1.25 8 ~6-2 10.43 178 H24 H29 9 1 
396 16 18 2 2 2 0 4 .5:42 16 .62 ~15 .5.81 1.1-e 11? H2? H311412 
39'6 16 18 2 2 2 0 4 6: 20 16 .56 .62 b .. 31 7~49 180 H24 H29 6 6 
396 16 18 2 2 2 0 4 6:.46 16 .56 1.00 4~94 6 • .50 181 H2? H3113 8 
396 16 18 2 2 2 0 4 l~:26 15 .19 • 7 .5 4.87 .5.81 182 H24 H29 2 2 
396 16 18 2 2 2 0 4 1 :.5 16 .37 ► 81 4 • .50 5.68 183 H27 H31 6 3 
396 16 18 2 2 2 0 4 17:16 16 .5 6 .. 56 2.8? 3.99 184 H24 H29 ? 1 
396 16 18 2 2 2 0 4 17:46 16 .~l • 94 .5.62 6.87 185 H2? H:,l 8 1 
396 16 18 2 2 2 0 4 18:18 16 .44 • 50 6-.19 7.13 186 H24 H28 12 3 
396 16 18 2 2 2 0 4 18:48 1-6 , 25 .81 B.81 9.87 187 H27 H31 8 6 
396 16 lB 2 2 2 0 4 4:14 16 .19 .75 17:75 18:69 188 H24 H29 6 3 
396 16. 18 2 2 2 0 4 4:44 16 .31 .15 19 • .50 20.56 189 H27 H31 6 2 
396 16 18 2 2 2 0 4 ,5:12 16 .25 -31 24.06 24A62 190 H24 H29 4 0 
396 16 18 2 2 2 0 4 _5:40 lb .37 ,69 19.?5 20.81 191 J:f27 H31 ? 0 E. 
396 16 18 2 2 2 0 4 b7'Ï416 .25 .b9 20,2.5 21.19 192 H24 H29 6 4 
396 16 18 2 2 2 0 4 b:4lr 16 .44 .75 23.43 24.62 193 H27 H3i 8 0 
399 18 19 2 2 2 0 4 1"6745 16 .31 .87 1.62 2.80 19.5 H27 H31 12 12 
399 18 19 2 2 2 0 4 17: 43 16· ... 31 .50 1.06 1.87 19'1 H2? H31 9 9 
399 18 19 2 2 2 0 4 18:42 16 .31 o.oo 1 . .54 1.8.5 199 H27 H31 4 3 



H25 ( continD:ed) 

Rec On To ABC Db Gp Epoch Time Lrge Med Small Total N Con-Rec Coinc Remarks 
Ja Ja 

399 18 19 2 2 2 0 4 4:42 16 .12- .25 1.87 2,.24 201 H27 H31 2 2 
399 18 19 2 2 2 0 4 5:42 16 .06 • 2,5 2.12 2.43 203 H27 H31 6 1 
399 18 19 2 2 2 0 4 6:42 16 ~06 .• 19 .5.31 .5 • .56 205 H27 H31 2 1 
402 19 20 2 2 2 0 4 16:41 16 1. 9-4 .• 94 3.81 6.69 207 H27 H3114 14 F' • 
402 19 20 2 2 2 0 4 17:43 16 • 62 1. 2.5 2.87 4 .. 74 209 H27 H31 13 13 
40 2 19 20 2 2 2 0 4 18:4116 • 56 462 2 .8-1 3.99 211 H27 H31 12 10 
402 19 20 2 2 2 0 4 4:42 16 .37 2.00 3.62 5.99 213 H27 H31 8 8 G9 • 
402 19 20 2 2 2 0 4 .5:44 16 ,.44 .. 94 2.19 3.,.57 21.5 H27 H31 6 6 
402 19 20 2 2 2 0 4- 6: 44 16 .;.12 ·• 62 1 .. 44 2.18 217 H27 H31 7 7 
4 0_5 2 O 21 2 2 2 0 4 16:4} 16 ·• .5 0 2.00 4.44 6. 94 219 H27 H31 10 11 
405 20 21 2 2 2 0 4 17:43 16 • 5 0 .87 2.06 3.43 221 H27 H31 9 10 
40.5 20 21 2 2 2 0 4 18:47 16 • 31 1.00 1,37 2.68 223 H27 H31 9 13 
405 20 21 2 2 2 0 4 4:46 16 .81 1 • .50 4. 06 · 6~37 22.5 H2'? H31 11 11 HY. 
4 0 .5 2 0 2_1 2 2 2 0 4 .5:44 16 .81 1.19 3 .oo 5.00 227 H27 H31 14 16 
40.5 20 21 2 2 2 0 4 6:44 16 • .56 .44 1.7.5 2.75 229 H2'7 H31 13 11 
408 21 22 2 2 2 0 4 16:43 16 1.00 1.37 3.81 6.18 231 H27 H31 17 19 
408 21 22 2 2 2 0 4 17:43 16 .37 1.00 2,.81 4.18 233 H27 H3110 12 
408 21 22 2 2 2 0 4 18:43 16 • 2.5- .. 37 2.25 2.87 23.5 H27 H31 9 10 
408 21 22 2 2 2 0 4 4:42 16 • .5 6 .69 2~3? 3.G2 237 H27 H31 11 11 I 9 ~ 

408 21 22 2 2 2 0 4 .5:44 16 .44 ,.50 2 • .50 3.44 239 H27 H31 ? 13 
408 21 22 2 2 2 0 4 6:44 16 .12 .31 2.19 2.62 241 H27 H31 .5 , 
411 22 23 2 2 2 0 4 16:47 16 1.44 3.00 8.69 13.13 243 H27 H31 19 24 J'. 
411 22 23 2 2 2 0 4 17:47 16- .75 1.62 4.69 7.06 245 H2i H31 12 6 
411 22 23 2 2 2 0 4 18:47 16 .7.5 1.56 3.69 6.00 247 H27 H31 12 12 
411 22 23 2 2 2 0 4 4:47 16 .62 1.31 3 . .50 _5.43 249 H27 H31 10 8 
411 22 23 2 2 2 0 4 .5:47 16 .31 .75 3.37 4.43 251 H27 H31 11 13 
411 22 23 2 2 2 0 4 6:47 16 .19 .94 3.12 4.2.5 2.53 H27 Ejl 12 13 
414 23 2.5 2 2 2 0 4 16:43 16 .62 .81 3.2.5 4.68 25.5 H27 H31 10 10 
414 23 2.5 2 2 2 0 4 17~43 16 .37 .94 3.06 4.37 2.57 H27 H31 7 10 
414 23 2.5 2 2 2 0 4 18:43 16 . .5 0 • .50 2.87 3.87 2.59 H27 H31 12 13 
414 23 2.5 2 2 2 0 4 4:45 16 .44 1.44 3. 06 4.94 261 H27 H31 13 8 K 9 • 



E25 ( continued) 
Rec On To ABC Db Gp Epoch Time Lrgc Med Small Total N Con-Rec Coinc Remarks 

Ja Ja 
.56' 414 23 2.5 2 2 2 0 4 .5: 45 16 1 .. 56 4.37 6.49 263 H27 H31 9 9 

414 23 25 2 2 2 0 4 6:4.5 16 .62 • .50 1.87 2~ 99 265 H27 H31 11 11 
414 23 2.5 2 2 2 0 4 16:49 16 ~2.5 • 9-4 L.81 3.00 267 H27 H31 9 9 
414 23 25 2 2 2 0 4 17:49 16 .2.5 •. 56 1.44 2 .. 2.5 269 H27 H31 4 -
414 23 25 2 2 2 0 4 18: 4.5 16 .31 .,44 1.7.5 2 • .5-0 271 H27 H31 7 4 
414 23 25 2 2 2 0 4 4:45 16 .37 .t50 2.87 3.74 273 H27 H31 .5 0 
414 23 25 2 2 2 0 4 .5:45 16 .44 .75 2;94 4.13 275 H27 E31 12 -
414 23 25 2 2 2 0 4 ~:51 16 .25 • 25 1. 94 2. 44 277 H27 H31 6 7 
417 25 26 2 2 2 0 4 1 :49 16 .56 1.56 8,50 10.62 279 H27 H,-1 13 3 
417 25 26 2 2 2 0 4 17:47 16 .50 .62 7. 06 8.18 281 H27 E31 11 14 
41? 25 2 6 2 2 2 0 4 18:4.5 16 • .50 .. 69 5.25 6.44 283 H27 H31 11 17 
417 2.5 26 2 2 2 0 4 4:51 °16 .12 .12 5.62 5.86 28.5 H27 H31 2 1 L 9 • 
417 2.5 26 2 2 2 0 4 5:53 16 .44 .62 8.69 9. 7.5 ~87 H27 H31 .5 1 
417 2.5 26 2 2 2 0 4 6:49 16 .,],.9 .56 10.12 10.87 289 H27 H31 3 1 
420 26 27 2 2 2 0 4 16:47 16 .75 .37 3.94 .5 .. 06 2 91 H27 H31 13 13 M'. 
420 26 2·7 2 2 2 0 4 17:45 16 .. 31 .81 2.44 3 .56 293 H27 E31 16 14 
420 26 27 2 2 2 0 4 18:45 16 • 25 • .5 6 3.19 4 •. 00 295 H27 1i31 9 11 NV .. 
420 26 27 2 2 2 0 4 4:47 16 • 19 • 94 6.87 8.oo 297 H27 H31 2 2 O' • 
420 26 27 2 2 2 0 4 5:53 16 .19 L.12 - 10.12 11.43 299 H27 H31 0 0 
420 26 27 2 2 2 0 4 6:5116 .37 .62 8.31 9.3-0 301 Fi27 H31 0 .Q P'. 
423 27 28 2 22 0 4 16:45 16 1.00 1 .. 31 8.,.19 10.50 303 H27 H31 4'7 5 Q,' • 
423 27 28 2 2 2 0 4 17:49 16 ~37 1.06 4.06 5.49 305 H27 H31 16 4 
423 2? 28 2 2 2 0 4 18:47 16 • .5 0 l._50 3.00 _5 .. 00 307 H27 H31. 20 1 
423 27 28 2 2 2 0 4 4:47 16 .44 1.31 9.37 1L12 309 H27 H31 6 5 
423 2 7 28 2 2 2 0 4 5:44 14 • .5 . 21 • ,55 5 ._58 6.34 311 H27 H31 10 4 R' • 
423 27 28 2 2 2 0 4 6:4.5 16 • .50 1,06 5.56 7.12 313 H27 H31 15 10 
426 2B 29 2 2 2 0 4 16: 4.5 16 .87 • 94 3.94 .5.7.5 315 H27 - 27 - s•,, 
426 28 29 2 2 2 0 4 17:47 16 .37 .. 69 3.19 4.2_5 317 H21 - 20 - S'. 
426 28 29 2 2 2 0 4 18:45 16 . 56 .87 3.44 4.8? 319 H27 - 20 - S'. 



Remarks E2,5 

A, Record 361 (H26) was uselcss œring to poor con tacts on the 
time switch and record 362(H29)· was useless due to 
open circuit developing in line. 

B, Record 360(H25) was net dependable due to poor contacts 
on time switch. The period was abandoned. 

c. Record 365(H29) was useless due to open circuit~ 

D. The coinoidences with record 364(E27) are for 6 min. only. 
Thus the coincidences are now 18 in 6 min. as compared 
with 15-16 in 16 min. some 10 hrs. before. 

E. This record eut to 14 min. due to electrical disturbance (?) 
lasting about 2 min. beginning aoout 6-07 a.m. Jan. 5. 
Moreover concurrent recording ·wi th record 364(H27) was 
for only 4 min. 

F, Coincidences 1 '~ith record 368(H29) are difficult to deter
mine due to great activity on 3801w9. 

G.. Time swi tch contacts out on record 370 (H27). No record 
till 6 a.m. Jan. 7 when F,J.H~ went in to listen. The 
record 37l(H29) most peccliar - almost quiascent except 
for recurrent salves. Geophone only in 12i. Hole will 
have t<;> be reamed .. 

H, New schedule, 4-7 in half ho~ runs. 

I. No record on ;8ôlW9 today. 

J. Record 373(H27) useless due to poor contacts on time 
switch~ 

K. One salve during thls period which 1was counted and a 
second immediately after, each lasting a little over 
a minute. 

L. One sal. vo about 4-16 a.m. Jan. 9 wtich was counted and 
another a.t 4-.-24 whi ch ·was omi tted for half a minute. 
These are m~ch better marked on record 374(H28), the 
30' hole, than on record 375(H25), the 100v hole in 
seme loeation, They do not appear at all on record 
3ï6{H29}. Two other b'1rsts registered at 4-31 and 
4-34 which were similarly recorded as to the three 
holes. 

M. Record 377(H28, H25) (Jan. 9-11} was useless due to Z.E,G. 
inadvertently leaving the attenuator at infinity 
setting. 



Remarks E25 (Continued) 

N, Record 382(H31) had time switch trouble, Hence no coin
cidence entry. 

o. See Note B for H31. 
P. 

Q,. 

R. 

s. 

T. 

u. 

V. 
w. 

x. 
Y. 
z. 

Salve at 5-02 lasting 4 min, on H25 (pg. 38024). Very 
little shows on H27 (pg. 38124) and H31 was having 
switch trouble. AnothGr salve on H25 beginning 5-12 
and lasting 4 min. and one bcginning 5-17 and lasting 
1 min. (pg. 3802.5). The first of these shows well on 
H27 (pg. 38125) but H31 still out of order. When H31 
did come on for a short time at 5-22 the count was 
about 160 for the total c. p .m. 

See Note D record 382(H29), 

Coincidences checked out by E,A.H. as there had been an 
errer in the comparison ~rk. 

A salvo of ôpen pattern lasting less than a minute oc
curred on record 384(H25). See page 38416A. 

Record 383(H29) turned off -at 6-45 p,m. Jan. 12 by misset 
time clock. 

Well marked salvo at 4-50 a,m. Jan. 13. I.t is sharply 
marked on 384(H25), absent except for well marked large 
snaps on 385 (H27) but shows as small ones on 383 (H29). 
Compare pages 38523A, 38423A, and 38322A. Compare Note 
Y! below. 

See Note U for H29. 

A well marked salve lasting about a minute began at 5-40 
a.~. Jan. 13. It is sharply marked on page ;8427B(H25), 
almost absent on 38528A(H27) and quite absent on 
38325A{H29). Compare Note U above. 

See note E for H31. 

See Note W for H29. 
A heavy burst registered on record 387(H25) beginning at 

4-33 a.m. Jan~ 14 and continuing for nearly 12 min. 
It was only imperfeotly rnarked on H27 and H31 was not 
well connected - the record is useless. Compare pages 
38821B, 38721B, end 38~21B. Two other disturbances 
registered - one beginning about 4-49 and lasting 2 min, 
and another beginning 4~51 and lasting a minute. There 
were no traces on H27 or H25, Compare pages 3882;. 
38?23A, end 38623B, 

A'. See Note G for H31. 



Remarks H25 (Continued) 

B': See Note T for H24. 

C'. See Note Av for H29. 

D' • The record shows short gro11ps of s trong offsets at ir-
regular intervals. 

E'. See Note K for H31. 

F'. See Note L for H31. 

G'. Short salve on H25 at 4-42 a.m. Jan. 20. See page 40222A~ 
No trace on H27 or H31. 

H'. Short sal~o on H25 lasting about half a minute and begirtning 
about 4-46 a.m. Jan. 21 1 The larger snaps of the 
salve recorded on H27 and there were slight traces of 
it on H31. Compare pages 40623A, 40522B, and 40422B. 

I'. Traèes of ore skipping. See page 40822 . se4. 
J'. A sharp, very short salve registéred on H25 at 4~47 p.m. 

Je.n. 22 ► Absolutely no trace shows on H24 or H29. 
Compare pages 41205B, 41105B, and 41005B. 

K'·. See Note i.~ for H3l. 

L' • Strong evidences of ore skipping on this run. See page 
41723. Compare also 41823. 

Short, strong salvo at 4-36 p,m, lasting lesa than a minute. 
Well marked on H27, H25, and E29. Compare pages 42104~ 
42004A, and 41904B. 

N', A st~ong salve registered on F25 at 4-00 a,m. J,m.. 27 and 
lasted more than 2 min. ( the t ime swi tch changed to 
H28 at about 4-04). The salvo may have been a burst 
as th-e pr ogram clock had jus t turned the set on. The 
disturbance was net well recorded on H27 or n31. 

O'. Strong evidence of ore skipping. See page 42021, 

P', Stylus voltage too high. 

~•. Activitt on H31 was so great that only 2 min. were counted, 
Hence coincidences checked for only 2 min; 

R'. See Note V for H31. 
S'. The heavy burst of Jan. 29 -buried the doghouse on 3801w9. 

Record 425(H29, H31) {Jan. 28-29) was not re~overed; 
hence no coincidences with this record are available. 

T', No record e.f'ter 4 a.m. Jan. 29.. The burst put the re
corders out of commission. 



H27 
Rec ·on T"o A B C Db Gp Ep-och Time Lrge Med Small Total N Con-Rec Coinc Remarks 

Ja Ja 
}64 4 .5 3 3 3 1 G 16:18 16 .62 • 94 3~06 4.62 16 H2.5 H29 16 - A • 
364 4 .5 3 3 3 -. 7 6 18:18 16 .62 .31 2 .. 2.5 3.18 18 H2.5 H29 1.5 - A. 
364 4 .5 3 3 3 7 6 4:0.5 6 2 • .50 .5. 00 11.33 18.83 20 H25 H29 18 - A, B. 
364 4 .5 3 3 3 7 6 6:10 .5 .60 3,40 11.00 1.5.00 22 H2.5 H29 4 - A, C • 
36? 5- 6 3 3 3 7 6 16:14 16 • 62 2.19' 6.94 9.7.5 24 H2:5 H29 11 l D. 
367 5 6 3 3 3 7 6 18:16 16 .44 1.87 6.37 8 .68 26 H2.5 H29 9 .5 
367 .5 6 3 3 3 7 6 4:20 16 .56 3 .. .50 7.2.5 11.31 28 H2.5 H29 11 .5 
367 .5 6 3 3 3 7 6 6:10 16 .81 1.62 6. 2,5 8.68 30 H2.5 H29 16 10 
370 6 7 3 3 3 7 6 16:18 ·- - - - - 32 H2.5 H29 - - E, F. 
370 6 7 3 3 3 7 6 17:14 - - - - - .34 H25 H29 - - E, F. 
31 0 6 7 3 3 3 7 6 18:14 - - - - - 36 H25 H29 - - E, F. 
370 6 7 3 3 3 7 6 4:14 ._ - - - - 38 H2.5 H29 - ~ E, F • 
370 6 1 3 3 3 ? 6 .5:14 - - - - - 40 H2.5 H29 - - E, F. 
370 6 7 3 3- , 7 6 6:14 - - - - - 42 H2.5 H29 - - E, F. 
373 7 8 3 3 3 7 & 16:10 16 1.0-6 2.81 13 .. .56 17 .. 43 44 H25 - 1.5 - G. 

373 7 8 3 3 3 ï 6 1?!16 16 .62 1 .. 44 4~50 6 • .56 46 H2.5 - 11 - G. 

373 7 8 3 3 3 7 6 18:14 16 .. 44 -15 4.19 .5.38 48 H2.5 - 12 - G. 
373 7 8 ,- 3 3 7 6 4:-12 - - - - - .50 H25 - - - G, H. 
373 7 8 3 3 3 7 6 5! 16 - - - - - .52 H2.5 - - - G, H. 
373 7 8 3 3 3 'J 6 6:28 16 .37 1.31 2.75 4.43 54 H2.5 - 9 - G. 
378 9 11 3 3 3 7 6 16:13 16 2.31 1.7.5 Il.1.5 1.5.81 68 H2.5 H2 9 ·- 11 L. 
378 9 11 3:; 3 7 6 17:09 16 .69 1.37 6 .. 31 8.37 70 H2.5 H29 ·- 8 I. 
378 9 11 3 3 3 7 6 18:09 16 • 37 .81 .5. 62 6 .. 80 72 H25 H29 - 9 I . 
378 9 11 3 3 3 7 6 4:08 16 .12 • .56 17 ._81 18.49 74 H2.5 H29 - 4 r. 
378 9 11 3 3 3 7 6 5:08 16 • .50 .94 15. 2.5 16io~9 76 H2.5 H29 - 12 I. 
378 9 11 3 3 3 7 6 6:16 16 .. _12 .44 9"-. 25 9.81 78 H2.5 H29 - . 6 I. 
378 9 11 ; 3 3 7 6 16:0t 16 0.00 0.31 8 • .50 8.81 80 H2.5 H29 ;.. l I. 
378 9 11 3 3 3 7 6 17:1 16 - .19 .• 37 7,.56 8.12 82 H2.5 H29 - 6 I .. 
378 9 11 3 3 3 7 6 18!10 16 .19 ~75 4.50 .5.44 84 H25 H29 ~ 11 I. 
378 9 11 } 3· 3 7 6 4: 10 16 .. 2.5· 2.56 18~18 20.99 86 H2.5 H29 - 2 I. 
378 9 11 3 3 3 7 6 .5:10 16 • 06 2. 2.5 21.8? 24.18 88 H2.5 H29 - 5 I. 
378 9 11 3 3 3 7 6 6:14 16 .25 1.19 27 .. 50 28.94 90 H2.5 H29 - 3 I. 



H27 (Continued) 
Rec On To A B C Db Gp Epoch Time Lrge lv!ed Small Total N Con-Rec Coinc Remarks 

Ja Ja 
381 11 12 3 3 3 7 6 16:19 16 1 • .50 • .50 9.62 11.62 92 H2,5 H31 6 - J. 
3811112 3 3 3 7 6 17:1.5 16 .25 .93 10.75 11.93 94 H25 H31 9 - J. 
3811112 '3 3 7 6 18:11 16 .. 81 .43 10.68 11. 92 96 H25 H31 15 - J. 
381 11 12 3 3 3 7 6 4:12 16 .94 2.12 17.18 20.24 98 H25 H31 7 ~ J, K. 
381 11 12 3 3 3 7 6 5:08 16 1.94 3.81 23.12 28.8? 100 H25 H31 1.5 - J, L . 
381 11 12 3 3 3 7 6 6:18 16 • 69 2.06 27 .50 30.2.5 l02 H25 H31 11 4 M. 
38.5 12 13 3 3 3 7 6 16:45 29 1.21 1.31 3.27 5.79 106-7 H25 E29 34 18 N. 
385 12 13 3 3 3 7 6 17:4.5 29 • 65 1.00 3.00 4.6.5 110-11 H25 H29 11 9 N. 
385 12 13 3 3 3 7 6 18:4.5 26 • 42 .. 85 2.35 3.62 114-15 H25 H29 14 2 N, O • 
385 12 l} 3 3 3 7 6 4:44 28 "3·9 .,75 2.82 3.96 118-19 H2.5 H29 7 l P . 
38.5 12 13 3 3 3 7 6 5:44 28 • .50 • 36 2.53 3.39 122-23 H2.5 H29 1.5 0 Q,. 
388 13 14 3 3 3 7 6 16:46 28 .64 -57 1.39 2.60 130-31 H2.5 H29 18 11 
388 13 14 3 3 3 7 6 lf 47 28 ,.43 .64 1.57 2.64 134-35 H25 E29 17 - R • 
38 8 13 14 3 3 3 7 6 l : 47 28 .. 50 • 82 2.21 3 • .53 138-39 H2.5 H3117 - R,. S. 
388 13 14 3 3 3 7 6 4:48 10 -. 30 .. .50 .90 1.70 141 H2.5 E31 1 - T • 
)88 13 14 3 3 3 7 6 .5: 5 6 10 • 7 O 1.10 211.10 3.90 143 H25 H31 7 - R. 
388 13 14 3 3 3 ? 6 6:40 10 .30 .70 1.30 2. 30 145 H2.5 H31 4 - R. 
39114 1.5 3 3 3 ? 6 16:41 16 • 94 1.06 8.75 10.75 147 H25 H3l 12 - u. 
3911415 3 3 3 7 6 17:51 16 .87 • .5 0 2.5.19 26 • .56 149 H25 H31 13 0 u . 
39114 15 3 3 3 7 6 18:47 16- • .56 • .50 39 • .56 40.62 1.51 H2.5 H31 5 0 u .. 
3911415 3 3 3 7 6 4:42 16 .44 .. 87 1.81 3~12 1.53 H2.5 H3110 0 u. 
3911415 3 3 3 7 6 _5:42 16 .69 1.81 2.06 4 • .56 15.5- H2.5 E31 12 0 u. 
391 14 1.5 3 3 3 7 6 6: 50 15 1.80 . 1.80 34.60 38.20 157 H25 H31 1 3 u, v. 
394 1.5 16 3 3 3 7 6 16:-.52 16 .56 1.12 4.2.5 5. 93 15 9 H2.5 H31 18 14 
394 1.5 16 3 3 3 7 6 17:42 16 .44 .62 2.56 3.62 161 H2.5 H31 12 8 
394 1.5 16 3 3 3 7 6 18 :·42 16 .44 .87 6.44 7.75 163 H2.5 E31 7 3 
3 94 1.5 lG 3 3 3 7 6 4:40 16 1 • .50 2.00 2_5.44 28.94 165 H2.5 H31 20 12 VI. 
394 15 16 3 3 3 7 6 5.46 16 .62 1.12 36 . .56 38.30 167 H2.5 H31 11 9 
394 1.5 16 3 3 3 7 6 6.42 15 1.00 .93 30.20 32.13 169 H2.5 H31 14 11 
397 16 18 3 3 3 7 6 16:40 16 .2.5 1. 00 .5.87 7.12 171 H2.5 H31 8 9 
397 16 18 3 3 3 ? 6 17:41 16 • .50 .44 6.31 7.2.5 173 H'.2.5 H31 10 8 
397 16 18 3 3 3 7 6 18:4116 .2.5 .69 1.19 8.13 17.5 H2.5 H31 6 6 



H27 (Continued) 
Rec On To ABC Db Gp Epoch Time Lrge Med Small Total N Con-Rec Coinc Remarks 

Ja Ja 
397 16 18 3- 3 3 1 6 4:40 16 .31 1.31 7.43 9.0.5 l7? H2.5 H31 6 3 
397 16 18 3 3 3 7 6 5:42 16 .69 ,,87 6.69 8.2.5 179 H25 H31 14 11 
397 16 18 3 3 3 7 6 6:46 16 .69 1.44 6.2.5 8.38 181 H2.5 H31 13 8 
397 16 18 3 3 3 1 6 l~:5g 16 .50 .37 14 • .56 15.43 183 H2,5 H31 6 3 
397 16 18 3 3 3 7 6 l :-4 16 .44 • .5 0 17 .. 19 18.13 18.5 H2.5 H31 8 0 

· 397 16 18 3 3 3 1 6 18!48 16 .31 .87 29.62 30 .. 80 187 H2.5 H31 8 6 
3 97 16. 18 3 3 3 1 6 4:44 16 ... 31 .81 37 ,06 38.18 189 H2.5 H31 6 2 
397 16 18 3 3 3 ï 6 5:40 16 .37 .25 32.00 32.62 191 H2.5 H31 7 0 x. 
397 16 18 3 3 3 7 6 t?48"16 .,37 · . 81 28.44 29.,62 193 H2.5 H31 8 0 x .. 
400 18 19 3 3 3 7 6 16:4.5 16 .56 .. 94 7.87 9.37 19.5 H2.5 H3112 13 
400 18 19 3 3 3 7 6 17:43 16 .50 .37 6.94 7 .. Hl 197 H2.5 H31 9 9 
4 00 1-8 19 3 3 3 7 6 18:42 16 •. 25 ,..5 0 7.62 8.37 199 H25 H31 4 .5 
400 18 19 3- 3 3 7 6 4:42 16 .19 1 .. 00 17.44 18.63 201 H2.5 H31 2 2 
400 18 19 3 3 3 7 6 .5:42 16 .31 . 44 16.44 17.19 203 H2.5 H31 6 1 
400 18 19 3 3 3 7 6 6:42 lb .. 12 -31 23.19 23.62 20.5 H2.5 H31 2 1 
403 19 2-0 3 3 3 7 6 16:41 16 l - 69 .87 2 .. 2.5 4.81 207 H2.5 H311414 Y. 
403 19 20 3 3 3 7 6 17:43 16 ~-37 .Bï 3.19 4.43 209 H2.5 H31 13 13 
6.-03 19 20 3 3 3 7 6 18:41 16 .5 0 .31 1.7.5 2 • .5b 211 H2.5 H3112 10 
403 19 20 3 3 3 7 6 4:42 16. .. 19 .56 .5 .. oo 5-75 213 H2.5 H31 8 8 
4 03 12 20 3 3 3 7 6 .5: 44 16- .25 -37 3 .. 56 4 ~ 18 21.5 H2.5 H31 6 6 
403 19 20 3 3 3 ? 6 6:44 16 .06 .12 1.00 1.18 217 H25 H31 7 7 
t+ 06 2 0 21 3 3 3 7 6: 16:43 16 ~19 • .50 2.75 3.44 219 H2.5 H31 10 10 
406 20 21 3 3 3 7 6 17;43 16 .06 .. 31 2 .. 00 2. }7 221 H25 H31 9 8 
406 20 21 3- 3 3 7 b 18:4? 16 .44 .19 1.62 2.2.5 · 223 H2.5 H31 9 9 
406 20 21 3 3 3 7 6 4.: 46 16- • 31 1 .. 19 .5.62 7.12 225 H25 H31 11 11 z • 
406 20 21 3 3 3 7 6 .5:44 16 .37 .._44 2456 3.37 227 H2.5 H3 l 14 14 
406 20 2'l 3 3 3 7 6 6:44 16 .37 .31 1 .. 87 2 • .55 229 H2.5 H3113 9 
409 21 22 3 3 3 7 6 16: 43 lG -7.5 • 56 1.81 3.12 231 H25 H3117 17 
409" 21 22 3 3 3 7 6 17:43 16 .. 12 .31 ~87 1.36 233 H25 H31 10 10 
409 21. 22 3 3 3 7 6 18:43 16. .19 .25 1.2.5 1.69 23.5 H25 H31 9 9 
40 9 21 22- 3 3 3 7 6 4:42 16 .44 .12 6.25 6.81 237 H2.5 H31 11 11 
409 21 22 3 3 3 7 6 .5:44 16 • 2 9 .29 3.07 3.6.5 239 H25 H~l 9 9 



H2? {Continued) 

Rec On To ABC Db Gp Epoch Time Lrge Med Small Total N Con-Rec Coinc Remarks 
Ja Ja 

409 21 22 3 3 3 ? 6 6-: 44 16 .06 ~ 2.5 2.19 2.50 241 H2.5 H31 .5 .5 
412 22 23 3 3 3 7 6 16·: 47 16 .62 • 62 3. 31 4 • .5.5 24} H2.5 E3119 19 
412 22 23 3 3 3 7 6 17:47 16 • ,50 1.00 2.19 3.69 24,5 H2.5 H31 12 6 " 
412 22 23 3 3 3 7 6 18:-47 16 .19 • 2.5 1. 81 2.2.5 247 H2,5 H31 12 12 
412 22 23 3 3 3 7 6 4:47 16 .37 • .56 3 .. 75 4.68 249 H2.5 H31 10 8 
412 22 23 3 3 3 7 6 .5: 47 16 .2.5 .31 . 3.06 3 .. 62 251 H25 H'l 11 11 
412 22 23 3 3 3 7 6 6 :47 16 .12 .19 2.56 2-87 25-3 H2.5 H3112 11 
41.5 23 25 3 3 3 7 6 16:43 16 .44 .. 12 1.44 2.00 2.5.5 H25 H31 10 10 
41.5 23 2.5 3 3 3 7 6 17:43 16 .2.5 • 2.5 1.69 2.19 2.57 H2.5 H31 7 7 
415 23 2.5 3 3 3 7 6 18:43 16 .31 • 2.5 l .,50 2.06 2.59 H2.5 E3112 11 
41.5 23 2.5 3 3 3 7 6 4:45 16 .19 1-.00 2.44 3~63 261 H2.5 H31 13 8 
41.5 23 2.5 3 3 3 7 6 5-: 4.5 16 .25 . 2.5 4.62 .5.12 263 H2_5. H31 9 8 
41.5 23 ·25 3 3 3 7 6 6: 4y 16 ,37 .31 1.44 2.12 26.5 H2.5 H311110 
41.5 23 2.5 3 3 3 7 6 16:49 16 .19 .. 12 1.19 1 • .50 267 H2.5 H31 9 9 
41.5 23 25 3 3 3 7 6 17:49 16 .12 0.00 .. 69 .81 269 H2.5 H31 4 -
415 23 2.5 3- 3 3 7 6 18:4.5 16 .37 -.12 1.31 1.80 271 H2.5 H31 7 4 
41.5 23 2.5 3 3 3 7 6 4:4.5 16 .31 .19 4._50 _5 .. 00 273 H25 H31 .5 0 
41.5 23 2.5 3 3 3 7 6 t :4_5 16 .31 • .50 2. 2.5 3.06 27.5 H2.5 E31 12 -
41.5 23 2.5 3 3 3 7 6 ~ 16 .19 .19 1.81 2 .. 19 277 H2.5 H31 6 6 
418 2.5 26 3 3 3 ? 6 1 :49 16 • 2.5 .44 17.94 18.63 279 H2.5 H3113 3 
418 2.5 26 3 3 3 7 6 1?:47 16 .37 .37 14._50 1,5.24 281 H2.5 H31 11 11 
418 2.5 2 6 3 3 3 7 6 18:4.5 16 .06 .31 11.94 12.31 283 H2.5 H31 11 10 
418 2.5 2 6 3 3 3 Î 6 4:.51 16 .37 1.19 29.87 31.4-3 28.5 H25 H31 2 0 Av. 
418 2,5 2 6 3 3 3 7 6 5-:.53 16 .31 .31 22.06 22.68 287 H2.5 E31 .5 0 
418. 2.5 2 6 3 3 3 7 6 6:49 16 .12 .12 23.81 24.05 289 H2.5 H31 3 1 
421 26 27 3 3 3 7 6 lh:47 16 • 5 6 .. 31 ~ .. 44 7.31 291 H2.5 H31 13 12 Bi. 
421 26 27 3 3 3 7 6 1 7 : 4-.5 1·6 .37 .44 6.50 7.31 293 H2.5 H31 16 14 
421 26 27 3 3 3 7 6 18:~.5 16 .19 • 2.5 8. 44 8.88 29.5 E2.5 H31 9 9 c.v • 
421 26 27 3 3 3 7 6 4:47 16 .31 .69 23.94 24.94 297 H2.5 H31 2 L 
L'r21 2b 2? 3 3 3 7 6 .5:.53 16 .19 • 2.5 24.12 24.56 i99 H2.5 H31 0 0 

21 2G 27 3 3 3 7 6 6:.51 16 .19 .,37 2.5 ~.50 - 26.06 301 H2.5 H31 0 0 D'. 
424 27 28 3 3 3 7 "6 16:4.5 16 1.81 2.44 9.81 14.06 303 H2.5 H31 47 5 E' •. 



H27 ( c·ontinued) 
Rec On To ABC Db Gp Epoch Time Lrge Med Sme.ll Total N Con-Rec Caine Remarks 

Ja Ja 
424 27 28 3 3 3 7 6 17:49 16 .62 .81 7.2.5 8.68 305 H25 H31 16 4 
424 27 28 3 3 3 7 6 18:47 16 .75 -75 6.19 7. 69 30? H25 H31 20 1 
424 27 28 3 3 3 7 6 4:47 16 .31 • .50 13.25 14.06 309 H2.5 H31 6 .5 
424 27 28 3 3 3 7 6 5!44 14 • .5 .21 .69 11 .. 24 12~14 311 H2.5 H31 1.0 4 F'. 
424 2 7 28 3 -3 3 7 6 6:4.5 16 • 2.5 .87 9.31 10.43 313 H25 H311.5 10 
427 28 29 3 3 3 7 6 16:4.5 16 1.2.5 1.12 2 .. .50 4.87 31.5 H2.5 - 27 - G'. 
427 28 29 3 3 3 7 6 17: 47 16 .50 .69 2.69 3.88 317 H2.5 - 20 - G', H1 • 
427 28 29 3 3 3 7 6 18: 4.5 16 .69 1.19 2.50 4.38 319 H2.5 - 20 - G', I' ~ 



A. 

B. 

c. 

D. 

E. 

F. 

G. 

tL 
I. 

J. 

K. 
L, 

M, 
N. 

Remarks H27 

Record 365(H29) was useless due to open circuit. 

An open circ11i t on 364 {F.27) eut the effective recording 
to 6 min. The average is taken for this reduced 
period and the coincidences wi.th record 363(H25) are 
18 in 6 min. as compared with 15-16 in 16 min. some 
10 hrs. b efore. 

An open ~ircuit on 364(E27) eut the effective recording 
to 5 min. Effective concurrent recording with 363(H2.5) 
lasted only 4 min. - a fact to be noted when comparing 
coïncidences, 

Cqincidences with record 368{H29) are difficult to deter
mine as the activity on 3801~9 is so great. 

Open circuit until 7 a.m. Jan. 7 when F.J.H, went to the 
set t o listen. Time swi tch contacts out. Henc e no 
coïncidences deduced. 

New schedule running, 4-7 in nalf hour runs. 

No record on 38or-,9. 
Time sw:i.tch contacts out. No record this period. 

Record 377(H28, H25) (Jan. 9-11) useless due to mistake 
in setting a ttenuator after modifications to recor·der. 

Voltage too high throughout record }8i(H27), Zero much 
too Wide with 2.5 cycle disturbance. Switch trouble on 
record 382{H31) prevents coincidenCTe entry. 

See Note B for H}l. 

See Note P for H25. 
See Note D record 382(H29). 
Cbincidences were checked out by E.A,H. on the record 

books as there had been an error in cornparing the 
records-. 

o. Record 383(H29) turned off at -- 6-4.5 p,-m. Jan. 12 by 
mis set time cl ock. 

P. See Note U for H25. 
~. See ·Note U for H29. 

R. See Note E for H3l. 



Remarks H27 (Continued) 

S. See Note W for H29. 

T. See Note Z for H25. 
U, See Note G for H31. 

V, This reading for small offsets very doubtful as contacts 
very poor. 

W. This record shows poor connection on the time switch for 
the H27 run. The offsets can be read, but there is a 
good deal of 25 cycle oscillation. Toward the end of 
the run when the pressure lessens the record becomes 
illegible. 

X. See Note K for H31. 

Y. See Note L for H31. 
z. See Note H for H25. 
A'. Sorne evidence of ore skipping on this record. Compare 

pages 41823 and 41723. 

B'. See Note M9 for H25. 

c•. See Note Nv fo~ H25. 

Dt. Stylus voltage too high. 
E'. Coincidences with H31 were checked only for 2 min. The 

activity on H31 was very great, 

F' . See Note V for H31. 

H' • 

The heavy burst of J'an. 29 buri ed the doghouse on 3801w. 
The record 425(H29, H31) (Jan. 28-29) was not recovered, 
hence no coïncidences with these reeords are available. 

Stylus voltage too high. 
I'. The time switch failed to t urn H27 on at 4~30 a.m, Jan. 

29. The burst had put t he recorders out of connnission. 



H28 
Rec On To ABC Db Gp Epoch Time Lrge Med Small Total N Con-Rec Coinc Remarks 

J"a Ja 
360 2 4 2 2 2 0 2 16:48 16 .44 .94 2.}8 3.76 2 · H24 H29 5 - A. 
360 2 4 2 2 2 0 2 18:48 16 • 63 • .5 6 2.31 3 • .5 O 4 H24 H29 14 - A--. 
360 2 4 2 2 2 0 2 4: .52· 16 .69 1.7.5 4.50 6.94 5 H2·4 H29 11 ._ A. 
360 2 4 2 2 2 0 2 6:48 16 .19 .87 2.62 3.68 7 H24 H29 13 - A. 
360 2 4 2 2 2 0 2 16:46 16 .25 .62 2.06 2.l3 9 H24 H29 12 - A .. 
360 2 4 2 2 2 0 2 18:48 16 .. 19 .87 2,. 62 3. 8 11 H24 E29 13 - A. 
360 2 4 2 2 2 0 2 4:47 16 .44 .62 2.44 3 • .50 13 H24 H29 12 - A. 
360 2 4 2 2 2 0 2 b:48"16 ... 19 • 25 2.19 2.63 1.5 H24 H29 2 - A. 
363 4 5 2 2 2 0 2 16:46 16 . ~44 .81 3.19 4.44 17 H24 H29 7 - ·B .. 
363 4 .5 2 2 2 0 2 18:46 16 .44 1 • .56 3.19 5.19 19 H24 H29 9 - B. 
363 4 .5 2 2 2 0 2 4:44 13 • 92 2.?7 6.08 94 77 21 H24 H29 2} - B, C. 
363 4 .5 2 2 2 0 2 6:42 16 .7.5 1.7.5 3 . .50 6.QO 23 H24H29 17 - B, D. 
366 .5 6 2 2 2 0 2 16:46 16 • 94 1.7.5 3.06. 5.75 -2.5 H24 H29 1.5 3 E. 
366 .5 6 2 2 2 0 2 18:46 lb .44 .75 2.81 4.00 27 H24 H29 1 2 
366 .5 6 2 2 2 0 2 4:44 16 .56 .81 3.06 4.43 29 H24 H29 1.5 8 
366 .5 ' 6 2 2 2 0 2 6:48 16 • 94 1.00 4.12 6.06 31 H24 E29 17 4 
369 6 7 2 2 2 0 2 16:46 16 .37 1.19 3 .• .56 .5 .. 12 33 H24 H29 - - F, G. 
369 6 7 2 2 2 0 2 17:46 16 • 6-2 .87 2 .. 2.5 3-74 3.5 H24 H29 - - F, G. 
369 6 7 2 2 2 0 2 18:46 16 • 94 1.06 2.81 4 .. 81 37 H24 H29 - - F, G .. 
369 6 7 2 2 2 0 2 4:48 16 .69 1 • .50 3 .. 44 5.63 39 H24 H29 8 - G. 
3 69 6 7 2 2 2 0 2 5:46 16 • .50 .37 2 • .56 3-43 41 H24 H29 1 - G. 
369 6 7 2 2 2 0 2 6:40 16 .75 1-19 4.00 .5 .. 94 43 H24 H29 - - H~ 
372 7 a 2 2 2 0 2 16:-44 16 1.12 1 .• 19 3.69 6 .00 45 H24 ·- 1.5 - !. 
372 7 8· 2 2 2 0 2' 17:42 16 .37 .69 3.19 4.25 47 H24 - 6 - T ... 
372 7 8 2 2 2 0 2 18:48 16 .• 5 0 .87 2.62 3.99 49 H24 - 1 - I. 
372 7 8 2 2 · 2 0 2 4:46 16 • .5 0 2.06 6 ... 00 8._.56 51 H24 - 13 - I. 
372 7 8 2 2 2 0 2 5:46 16 .• 69 . 94 3,50 .5 .. 13 .53 H24 - 1.0 - I-
372 7 8 2 2 ~ 0 2 6:40 16 _. 2.5 ~ 6.9 2.44 3.38 .55 H24 - 8 - I .. 
374 8 9 2 2 2 0 2 16:16 16 • 69 .87 2.12 3~ 68 56 H2.5 H29 12 7 
374 8 9 2 2 2 0 2 16:44 16. • .50 • 94 3.19 4,63 57 H24 H29 17 9 
374 8 9 2 2 2 0 2 17:12 16 .25 .69 2.43 3-37 .58 H2.5 H29 13 6 
374 8 9 2 2 2 0 2 17:40 16 .44 .75 2 .56 3.75 59 H24 H29 ll .5 



H28 (Continued) 
Rec On To ABC Db Gp Epoch Time Lrge Med Small Total N Con-Rec Caine Remarks 

Ja Ja 
374 8 9 2 2 2 0 2 18:l& 16 . ?5 .69 2.44 3.88 60 H25 H29 20 9 
374 8 9 2 2 2 0 2 18:40 16 .50 • 94 2.,44 3.88 61 H24 H29 10 7 
374 8 9 2 2 2 0 2 4:16 14 • .5 1.17 2.48 8.28 11.93 62 E2.5 H29 7 3 J. 
374 8 9 2 2 2 0 2 4:46 16 .44 1 • .5 6 4~.5 6 6 • .56 63 H24 R29 8 4 
374 8 9 2 2 2 0 2 5:10 16 .44 • .50 1.94 2.88 64 H2.5 H29 7 .5 K. 
374 8 9 2 2 2 0 2 5:44 16 .37 .81 2 • .5 6 3.74 . 65 H24 H29 4 4 
374 8 9 2 2 2 0 2 6:18 16 .69 • /r4 2.44 3.57 66 H2.5 H29 13 10 , 
374 8 9 2 2 2 0 2 6:48 16 .56 .37 2.19 3.12 67 H24 H29 7 9 L., 
380 11 12 2 2 2 0 2 16:41 16 • 5 0 .81 2._.68 3.99 93 H24 H29 7 5 
380 1112 2 2 2 0 2 17:41 16 .19' .37 .93 1.49 9.5 H2t,. E29 7 3 
380 11 12 2 2 2 0 2 18:41 16 .37 • 94 1 • .50 2.81 97 H24 H29 6 .5 
380 11 12 2 2 2 0 2 4:42 16 ,.62 1 • .56 2 • .50 4.68 99 H2",. H29 8 8 
380 11 12 2 2 2 0 2 5:44 16 • 94 1.25 3 ,.50 .5.69 101 H2t,. H29 14 11 
380 11 12 2 2 2 0 2 6:42 16 .37 • 30 2.06 2.93 103 H24 H29 7 - M. 
384 12 i3 2 2 2 0 2 16:15 29 2.09 2.38 4.,52 8.99 104-5 H24 E29 14 13 N. 
384 12 13 2 2 2 0 2 17: 1.5 29 ~ 96 .83 4.00 5.79 108-9 H24 H29 9 8 o. 
38-i 12 13 2 2 2 0 2 18:1.5 29 .93 1.03 3 • .59 .5 • .55 112-13 H24 H29 12 4 o. 
3b4 12 13 2 2 2 0 2 4:1.5 21 • .5 1.63 1.72 5. 9.5 9~30 116-17 H24 H29 6 3 P . 
38 I,. 12 13 2 2 2 0 2 .5:16 26 • 92 .81 2.69 4.42 120-21 H2~ H29 6 1 Q, • 
384 12 13 2 2 2 0 2 6: 1.5 28 .71 • 61 2.00 3.32 124-2.5 H24 H29 10 - Q. 
38 7 13 14 2 2 2 0 ·2 16:1.5 24 .87 1.2.5 2.21 4. 33 128--29 H24 H29 9 4 
38 7 13 14 2 2 2 0 2 17:17 28 .82 • 9"6 2.07 3.8.5 132-33 H24 H29 10 6 
387 13 14 2 2 2 0 2 18:17 28 .68 .53. 1.68 2.89 136-37 H24 H29 13 10 
387 13 14 2 2 2 0 2 4:12 10 • 5 0 .80 2.40 3.70 140 H24 H29 .5 0 ~' R • 
387 13 14 2 2 2 0 2 5:08 10 1.00 2.60 4.10 7.70 142 H24 H29 2 - Q,. 
387 13 14 2 2 2 0 2 6:16 10 .40 .90 1.40 2.70 144 H24 H29 5 - Q.. 
390 14 1.5 2 2 2 0 2 16:09 16 1.50 1.69 3.94 1.13 146 H24 H29 3 .5 
390 14 1.5 2 2 2 0 2 17:17 16 ,62 1.31 2.62 4 • .55 148 H24 E29 7 4 
39 0 14 1.5 2 2 2 0 2 18:11 16 .. 69 1.31 3.06 5.06 150 H24 H29 5 .5 
390 14 1.5 2 2 2 0 2 4:10 16 1.56 2 .. 44 4.00 8.00 1.52 H24 I-I29 18 4 
390 14 1.5 2 2 2 0 2 .5:24 16 .37 1.37 1.69 3.4 3 1.54 H24 P:29 6 4 
390 14 1.5 2 2 2 0 2 6:12 16 .• 81 1.37 2.31 4.49 156 H24 H29 .5 5 



H28 (Continued) 
Rec On To ABC Db Gp Epoch Time Lrge Med Small Total N Con-Rec Coinc Remarks 

Ja Ja 
399 18 19 2 2 2 0 2 16:13 16 1.00 : .56 1.19 2.7.5 194 H24 H29 20 .3 
399 18 19 2 2 2 0 2 17!19 16 .37 .87 ~8? 2.11 196 H24 H29 6 -~ 

399 18 19 2 2 2 0 2 18:16 16 .17 .08 .83 L.08 198 H24 H2) 3 1 
399 18 19 2 2 2 0 2 4:14 16 .12 • 2.5 .. 56 .. 93 200 H24 H29 1 1 
3 99 18 19 2 2 2 0 2 5:14 16 • 25 .12 • .50 .8? 202 H24 H29 3 0 
3 ?9 18 19 2 2 2 0 2 6:23 10 • 20 • 20 ~90 1.30 204 H24 E29 .5 2 s . 
4 ü 2 1. 9 2 0 2 2 2 0 2 16:13 16 1.00 1.44 3-•. 19 5.63 206 H24 H29 11 14 
4 02 19 20 2 2 2 0 2 17:11 16 • 67 1.13 2.20 4.00 208 H24 H29 11 10 
. C,2 15· 20 2 2 2 0 2 18:13 16 .44 .. 63 1.62 2.69 210 H24 H29 8 .5 
402 19 20 2 2 2 -o 2 4:16 16 1.12 1.06 2.06 4 .. 24 212 H24 H29 .5 4 T • 
402 19 20 2 2 2 0 2 .5:14 16 .,06 • 2.5 .37 .68 214 H24 H29 1 0 u. 
.'!- 02 19 20 2 2 2 0 2 6:12 16 .37 .69 1.37 2 .. 43 216 H24 H29 8 5 
,~05 20 21 2 2 2 0 2 16:17 16 1.00 1.62 3.19 .5.81 218 H24 H29 13 13 V. 
40 .5 20 21 2 2 2 0 2 17: 15 16 .87 • .5 6 2.00 3.43 220 H24 H29- 13 13 
405 20 21 2 2 2 0 2 18:15 16 .44 1.00 2,19 3.63 222 H24 H29 9 11 
40.5 2 O 21 2 2 2 0 2 4:18 16 • 37 .87 1.94 3 .• l8 224 H24 H29 6 7 W ... 
40.5 20 21 2 2 2 0 2 5:12 16 .31 .75 3.06 4.12 226 H24 H29 3 3 
405 20 21 2 2 2 0 2 6:14 16- .31 .50 2 .. 12 2.93 228 H24 H29 2 2 
408 21 22 2 2 2 0 2 16: 1.5 16 1.44 1..19 t>.19 8.82 230 H24 H29 5 4 
408 21 22 2 2 2 0 2 17:2116 .81 1.62 2. 94 5. 37 2 32 H24 H29 13 6 
408 21 22 2 2 2 0 2 18:1.5 16 .19- 1.06 2.94 4.-19 234 H24 E29 8 5 
408 21 22 2 2 2 0 2 4:16 16 .. 5 6 • 5 6 3.00 4..1.2 236 H24 H29 11 9 X. 
408 21 22 2 2 2 0 2 5:14 16 .94 1.06 3.69 .5.69 238 . H24 H29 15 13 
408 21 22 2 2 2 0 2 6:14 16 • 25 1.06 3.12 4.43 240 H24 H29 4 4 
4-11 22 23 2 2 2 0 2 16: 21 16 2.62 1.62 7 .44 11 .. 68 242 H24 H29 6 2 Y. 
411 22 23 2 2 2 0 2 17: 17 16- 1.00 1.50 .5 .. 06 7 • .5 6 244 H24 H29 6 4 
411 22 23 2 2 2 0 2 18:17 16 .87 1.00 4.2.5 6.12 246 E24 H29 6 4 
411 22 23 2 2 2 0 2 4: 1.5 16 .81 1.94 5.69 8.44 248 H24 H29 1 1 
411 22 23 2 2 2 0 2 .5:.15 16 .5 6 1 .. 06 4,.44 6.06 2.50 H24 H29 .5 ·3 z • 
411 22 23 2 2 2 0 2 6: 15 16 • .56 1.2.5 3.12 4. 93 2.52 H24 H29 8 G 
414 2 3 2.5 2 2 2 0 2 16:15 16 .50 1.12 3 • .50 .5 .12 2.54 H24 H29 6 1 
414 23 2.5 2 2 2 0 2 17: 1.5 16 .37 1.2.5 2.25 3.87 2.56 H24 H29 5 4 



H28 ( Continued) 
Rec On To A. B C Db Gp Epoch Time Lrge Med Small Total N Con-Rec Coinc Remarks 

Ja Ja 
.81 3 .. .56 2.58 414 23 25 2 2 2 0 2 18: 1.5 16 . • 2.5 2 • .50 H24 H29 .5 2 

414 23 2.5 2 2 2 0 2 4:17 16 .87 .7.5 2 • .5 6 4.18 260 H24 H29 10 .5 A'. 
414 23 25 2 2 2 0 2 _5!19 16 .81 2.12 7.12 10.0.5 262 H24 H29 7 .5 B' • 
414 23 25 2 2 2 0 2 6:17 16 .62 . 5 6 2.56 3.74 264 H24 H29 10 8 
414 23 2.5 2 2 2 0 2 16:17 16 .,..25 .56 2. 5 0 3~31 2G6 H24 H29 5 3 
414 23 25 2 2 2 0 2 17:17 16 ._5 0 .56_ 2.37 3.43 268 H24 H29 10 4 
414 23 25 2 2 2 0 2 18:19 16 .75 .69 1.75 3.19 270 E24 H29 9 11 
414 2 3 2.5 2 2 2 0 2 4:19 16 .44 • 5 6 3.44 4.44 272 H24 E29 5 1 
4l4 23 25 2 2 2 0 2 _5:21 16 .5 0 • 62 2 .. 12 3.24 274 H24 H29 7 3 
414 2 3 2.5 2 2 2 0 2 b:2116- • 2,5- .44 1.62 2.31 276 H24 H29 .5 3 
417 25 26 2 2 2 0 2 16:19 16 .56 1 .. 5 6 3 • .50 .5.62 278 H24 H29 11 4 
417 25 26 2 2 2 0 2 17:23 16 .2.5 1.19 3.06 4.,50 280 H24 H29 7 2 
417 2.5 26 2 2 2 0 2 18:17 16 .37 .69 2.7.5 3.,81 282 H24 H29 7 4 
41 7 25 2 6 2 2 2 0 2 4:17 14.,5 2.00 5.03 8.21 1.5. 24 284 H24 R29 .5 3 C'. 
417 25 26 2 2 2 0 2 5:17 16 • 75 1. 25 . .5.75 7.7,5 286 H24 H29 6 3 
4- 17 25 26 2 2 2 0 2 6:17 16 .62 1.06 2.06 3.74 288 H24 H29 8 5 
420 26 27 2 2 2 0 2 16:2116 -.31 • 50 3.75 4.56 290 H24 H29 .5 4 D'. 
420 26 27 2 2 2 0 2 17:17 16 • .50 .37 1.81 2.68 292 H24 H29 8 3 
420 26 27 2 2 2 0 2 18 ·: 17 16 .44 .. 62 3,.19 4.2,5 294 H24 H29 9 .5 
42 0 26 27 2 2 2 0 2 4:21 16 3~00 4.62 12 .. 00 19.62 296 H24 H29 .5 1 E'. 
420 26 27 2 2 2 0 2 5:17 16 .• 31 .75 2. 25 3.31 298 H24 H29 4 .5 
420 26 27 2 2 2 0 2 6·: 23 16 • 25 • .50 1 .. 81 2 .5 6 300 H24 H29 0 0 
423 27 28 2 2 2 0 2 16:17 16 1.87 2.25 4.87 8.99 302 H24 H29 27 45 
423 27 28 2 2 2 0 2 17:17 16 .69 1.69 3.44 .5.82 304 H24 E:29 6 0 
423 27 28 2 ·2 2 0 2 18:1? 16 • 7 .5 .81 3.06 4.62 306 Hé:4 H29 16 6 
423 27 28 2 2 2 0 2 4:17 13 • .5 .22 L,18 2.67 4.07 308 H24 H29 3 3 F 9 • 
423 27 28 2 2 2 0 2 .5:17 16 .62 .37 2.69 3.68 310 H24 H29 13 7 
42 3 2 7 28 2 2 2 0 2 6:21 16 .. .56 .87 2. 37 3.80 312 H24 H29 10 9 
426 28 29 2 2 2 0 2 16:17 16 2.19 1.56 .5.06 8.81 314 H24 - 1.5 - G' , H' • 
426 28 29 2 2 2 0 2 17:19 16 • 94 1.31 3.00 5. ·25 316 H24 - 21 t- G'. 
426 28 29 2 2 2 0 2 18:17 16 -94 .94 2 .50 4.38 318 H24 - 17 • G' .. 



Remarks E28 

A. Record 362(H29) quite useless due to open circuit. 

B. Record 365(H29) quite useless due to open circ~it. 

C~ A burst lasting about 2 min. began 4-39 a.m. Jan. 5 and 
was about equally well recorded on record 364(H24). 
Averages taken over only 13 min. 

D. Effe~tive comparison with record 364(H24) limited to 15 
min. 

E. Coincidences with record 368(H29) are difficult to deter
mine due to extremely active condi tiens on 3801w·9. 

F. Record 370(H24) was having time switch contact trouble 
but the zero being not too wide a count was made for 
what i t might be w·orth. Record 371 (H29) was very 
quiet except for salvos lasting from 1-3 min. These 
were too rapid to count. Hence no coincidences could 
be deduced f~r this period. 

G. New schedule begun, 4-? in half hour runs. 
. .-.. 

H. Record 3?0(H24) useloss. Time switch contact trouble. 

I, No record on 38011.19 today. 

J. One salvo at 4-16 a~m. Jan, 9 and another at 4-24. rhe 
first was omitted from the count for a minute, the 
second for half a minute. These are much better marked 
on record 3?4(H28), the 30' hole, than on record 375(E25) 
the 100 9 hole in same 1 ocation,. They do not appear at 
all on record 376 (H29). Tv.ro other bursts recorded at 
4-31 and 4-34 which were similarly recorded as to holes. 

K. Good record of skipping ore on record 374(H28}, the 30' 
hole, at 5 a.m.+ Jan. 9. ·· Barely discernible on 375(H2.5), 
the 100' hole in same location. The disturbances were 
brief but were omitted from the count \\hich is con
~equently rather lower than it should be. 

L, Recor.d 3?7(H28, E:25) (Jan. 9-11) was useless due t-0 z.E.G. 
inadvertently leaving the attenuator at infinity setting~ 

M. ; Recora 382(H29) having time switch trouble. 

N. The first section of this record anaiysed into 9 classes. 
\ 

o. Coincidences checked o~t by E.A.H, · from record books as 
compari.son of records was in errer, 



P. 

R. 
s. 

T. 

u .. 

v. 
w. 

x. 

Y. 

Remarks H28 (Continued) 

Record shows salves with the ini•t;al t· ( J 13) • mes a.:n., an. 
and duration in minutes indicated as follows: 
4:04(2); 4:14(2); 4:21(5). These are not shovm on 
record 383(H29). 

See Note U for H29. · 

See Note S for H24. 

Program clock accidentally turned on 15 min. tao late 
for this run. 

A short salve at 4-17 a.m. Jan. 20. Well marked on H28 
and fairly well on H24. Almost no trace on H29. 
Compare pages 40320A, 40220A, and 40120A. 

Short salve at 5-25 a,m. Jan. 20. Fairly well marked on 
E27 and just a trace on H31. Compare pages 40326, 
40226, and ~0126. 

See Note Ev for H29. 

A short salve, lasting about half a minute and beginning 
4-07 a.m. Jan. 21 recorded a little more on H28 than 
on H24 but no trace on H29. Compare pages 40619A, 
40519A, and 40419A, 

Eeavy salvo lasting about 2 mini began about 4-26 a.m. 
Jan. 22. It was well marked on H28, fairly well 
marked on H24 and practioally absent from H29. Compare 
pages 40921A, 40821A, and 40?21A. 

A short heavy series of snaps registered at 4-13 p.m. 
Jan. 22 on H28. They were less heavily recorded on 
H24 and almost no trace appears on H29. Compare pages 
41202A, 41102A, and 41002A. 

z. A short heavy salve registered on H28 at 4-31 a.m. Jan. 
2 3. It was 1 ess well marked on H24 and th ere was no 
trace on H29. Compare pages 41227A, 41126B, and 41027A. 

Af. A short sharp salva at 4-23 a.m~ Jan. 23, It was well 
marked on H28, less sharp on E24, and was not registered 
at all on H29. Compare pages 41,520B, 41420A, and 
41320B. 

B'. Sorne evidence ot o-re skipping. See page 4142,5. 

C'. A salvo of rather open pattern end lasting .5 min. began 
about 4-12 a.m. Jan. 26. There were traces only on · 
H24 and no evidencc shov.red on E29. Compare pages 
41819B, 41719B, and 41619B. 

A second salvo, lasting about a minute, -was registered 



Remarks H28 (Continued} 

on H28 at 4-19 a.m. Thero were slight traces on H24 
but none on H29. Compare pages 41820A, 41720A, and 
41620A. 

A series or salvos of strong amplitude began about 
4-25 a.m. and continued intermittently for 9 min. 
They were well marked on H28. Traces appeared on H24 
and slight traces also on H29. Compare pages 41821A, 
41720B, and 4162GB, seq. 

D'. What looks like blasting registered at 4-09 p.m. Jan. 26. 
It was definitely like blasting on H28, less like it 
on H24 and not recorded at all on H29. Compare pages 
J2102A, 42001B, and 41902A, 

E'. A series of open sal vos occurred during this run on H28. 
They were only barely discernible on H24 and H29. 
Compare pages 42119, 42018 1 and 41919, seq. 

F'. A sma.11 salvo at 4-14 a. m. Jan. 28 interrupted the eount. 
See Note Lv for H24. 

G'. The record 425(H29, H31) (Jan , 28-29) was lost when the 
burst .of Jan. 29 closed 3801i:r9 . burying the doghouse, 
Bence no coïncidences are available with H29 or H31, 

H'. See Note N' for H24~ 



H'29 
~~c On To ABC Db Gp Epoch Time Lrge Med Small Total N Con-Rec Coinc Remarks 

Ja Ja 
~62 2 4 1 1 1 ? 5 16:20 - t ·- - - - 1 H26 H2.5 - - A~ / 

362 2 4 1 1 l 7 5 16:48 - - - - - 2 H24 H28 - - A. 
362 2 4 1 1 1 7 .5 18:22 ·- - - - - 3 H26 H2.5 - - A. 
362 2 4 1 1 1 7 .5 18:48 - - - - - 4 H24 H28 - - A. 
362 2 4 1 1 1 7 .5 4:20 - - - - - - H26 H2.5 - - A .. 
362 2 4. 1 1 1 7 5 4: .52 - - - - - .5 H24 H28 - - A .. 
362 2 4 1 1 1 7 .5 6:22 - ·- - - - 6 H26 H2.5 ·- - A 
362 2 4 1 l 1 7 .5 6:48 - - - - - 7 H24 H28 - - A. 
36 2 2 4 1 1 1 7 .5 16:20 - ... - - - 8 H26 H2.5 - - A. 
362 2 4 1 1 1 7 .5 I6:46 - - - - - 9 H24 H29 ·· ~ ... ~ A. 
362 2 4 1 1 1 7 .5 18:18 - - - '- - 10 H26 H25 - - A. 
;62 2 4 1 1 1 7 .5 18:48 - - ·- - - 11 H24 H28 - - A. 
362 2 4 1 1 1 7 5 4:17 - - - - - 12 H26 H2.5 - - A. 
362 2 4 1 1 1 7 .5 4:47 - - - - - 13 H24 H28 - - A. 
362 2. 4 1 1 1 7 5 ~ - - - - :_ 14 H26 H2.5 - - A. 
362 2 4 1 1 1 7 .5 b:41f - - - - ·- l.5 H24 H28 - - A. 
365 4 .5 1 1 1 7 .5 lb:18' - - - - - 16 H27 H2.5 - - B. 
36.5 4 .5 1 1 1 7 .5 16:46 - - - - ·- 17 H24 H28 - - B. 
36.5 4 .5 1 1 1 7 .5 18:18 - - - - - 18 H27 H2.5 - - B. 
36.5 4 .5 1 1 1 7 .5 18:46 - - - - - 19 H24 H28 - ·- B. 
36.5 4 .5 1 1 1 7 .5 4:10 - - - - .. 20 H27 H2.5 - - B . 
3 6 .5 4 .5 1 1 1 7 .5 4:44 - - - - - 21 H24 H28 - - B. 
3 6 .5 4 .5 1 1 1 7 .5 6:10 - - ·- - - 22 H2? H2.5 - - B ... 
36.5 4 .5 1 1 1 7 .5 6:42 - - - - - 23 H24 H28 - - B 
368 .5 6 1 1 1 7 .5 16:14 16 1.19 13.7.5 48 . .50 63.44 24 H27 H2.5 1 l C • 
368 .5 6 1 1 1 7 5 16:46 16 ~ 62 4.,50 19.39 24.,51 2.5 H24 H28 3 3 c. 
368 .5 6 1 1 1 7 .5 18:16 16- • 7.5 3.62 12 • .50 16.87 26 H27 H2.5 .5 5 368 .5 6 1 1 1 7 .5 18:46 16 • 62 3.12 12.87 16.61 27 H24 H28 2 2 
368 .5 6 1 1 1 7 .5 . 4: 20 16 .94 .5.87 29.7.5 36 • .56 28 H27 H2.5 .5 5 368 .5 6 1 1 1 7 .5 4:44 16 .31 1.44 10.44 12.19 29 H24 H28 8 8 
368 .5 6 1 1 1 7 .5 6:10 16 1.94 7.37 21 .• 37 30.68 30 H27 H2.5 10 10 
368 .5 6 1 1 1 7 .5 6:48 16 • 2.5 -1 • .5 0 7 ,.56 9.31 31 H24 H28 4 4 



H2 9 ( Continued) 
Rec On To ABC Db Gp Epoch Time Lrge Med Small Total N Con-Rec Coinc Remarks 

J"a Ja 
371 6 7 1 1 1 7 .5 16:18 16 o.oo .06 3.56 3.62 32 H27 H25 - - D, E, 
371 6 7 1 1 1 7 .5 16:46 - - - - - 33 H24 H28 - - D, E, F. 
371 6 7 1 1 1 7 .5 17:14 16 o.oo o.oo 2.00 2.00 34 H27 H2.5 - - D, E. 
371 6 7 1 1 1 7 .5 17:46 16 o.oo 0.00 1 .. 19 1.19 3.5 H24 H28 - - D, E. 
371 6 7 1 1 1 7 .5 18:14 16 o.oo o.oo 1.7.5 1.7.5 36 E27 H2.5 - - D, E. 
371 6 7 1 1 1 7 .5 18:46 16 0~00 .19 3~69 3.88 37 H24 H28 - - D, E .. 
371 6 7 1 1 1 7 5 4:14 16 .19 2.2.5 6.5. 69 68.13 38 H27 H2.5 - - D, E, G. 
371 6 7 1 1 1 7 .5 4:48 1.5 .60 3.66 17.13 21.39 39 H24 H28 - - D, E, H. 
371 6 7 1 1 1 7 .5 .5:14 16 0.00 o.oo .69 .69 40 H27 R2.5 - - D, E. 
371 6 7 1 1 1 7 5 5:46 16 o.oo o.oo .49 .49 41 H24 H28 - - D, E. 
371 6 7 1 1 1 7 .5 6;14 16 0.00 o.oo .81 .81 42 H27 H29 - - D, E. 
371 6 7 1 1 1 7 5 6:40 16 o.oo o.oo • 94 • 94 43 E:24 E28 - - D, E. 
376 8 9 1 1 1 7 5 16:16 16 • 94 4.81 18.7.5 24 • .50 .5 6 H2.5 H28 7 7 I. 
376 8 9 1 1 1 7 5 16:44 16 • 5 6 3.19 12.81 16 . .56 .57 H24 H28 9 9 
376 s. 9 1 1 l 7 .5 17:12 16 . .50 2.7.5 9.94 13.19 .58 H2.5 R28 6 6 
376 8 9 1 1 1 7 ·.5 17:40 16 • 56 1 .. 87 10.94 13.37 .59 H24 H28 4 .5 
376 8 9 1 1 1 7 .5 18:10 16 .37 2.69 10 .. 2.5 13.31 60 H2.5 H28 9 9 
376 8 9 1 1 1 7 .5 18:40 16 .69 2.2.5 9.87 12.81 61 H24 H28 6 ? 
376 8 9 1 1 1 7 .5 4:16 16 -7.5 1.94 10.00 12.69 62 H25 H28 3 3 
376 8 9 1 1 1 7 5 4:46 16 .94 1 • .50 10.94 13.38 63 H24 H28 4 4 
376 8 9 1 1 1 7 .5 .5:12 16 .7.5 2 .. 69 9.62 13.06 64 H25 H28 .5 .5 
376 8 9 1 1 1 7 .5 .5:44 16 .69 1.69 10.06 12.44 6.5 H24 I-I28 3 4 
376 8 9 1 1 1 7 .5 6:18 16 1.37 1.44 10.00 12.81 66 H2.5 H28 10 10 
376 8 9 1 1 1 7 .5 6:48 16 • 50 1.69 8 • .50 10.69 67 H24 H28 7 9 J • 
379 9 11 l 1 1 . 7 .5 16:13 16 .5.75 22.37 49.12 17.24 68 H27 E2.5 16 - K .. 
379 9 11 1 1 1 7 .5 16:39 16 4.2_5 20.69 3.5.37 60;,1 69 H24 H28 3 - K. 
379 9 11111 7 .5 17:09 16 4 • 5 6 1.5 . 94 40 .. 12 60 .. 62 70 H27 H2.5 8 - K . 
379 9 11 1 1 1 7 .5 17:41 16 3.2.5 13.7.5 38.12 .5.5.12 71 H24 E28 10 - K . 
379 9 1111 1 7 .5 18:09 16 3.7.5 10 .• .50 36.06 .50.31 72 H27 H2.5 9 - K .. 
379 9 1111 1 7 .5 18:49 16 2 • .56 10.37 38.68 .51.61 73 H24 E28 6 - K. 
379 9 11 1 1 l 7 .5 4:08 16 2.44 6.06 19.81 28.31 74 H27 H25 4 - K. 
379 9 11 1 1 1 7 .5 4:42 16 2.12 6.56 18.62 27.30 7.5 H24 H28 6 - K 



H29 (Continued) 
Rec On To ABC Db Gp Epoch Time Lrge ~led Small Total N Con-Rec Coinc Remarks 

Ja Ja 
379 9 11 1 1 1 7 .5 5:08 16 2.06 6.62 17.81 26.49 76 H27 H2.5 12 - K. 
379 9 11111 7 .5 _5:46 16 2.7.5 .5 • .56 19.94 28 .. 2.5 77 H24 H28 .5 - K. 
379 9 11 1 1 1 7 .5 6:16 16 2.44 6.37 18.69 27 • .50 78 - H27 H25 6 ,_ K.. 
379 9 11 1 11 7 5 6 :42 16 3.69 5.00 16.62 2.5.31 79 H24 H28 9 - K . 
379 9 11111 7 .5 16:09 16 2.12 .5 • .50 12.00 19-. 62 80 H27 H25 1 - K. 
379 9 1111 1 7 5 16:4116 1.62 4.2_5 8 • .56 14.43 81 H24 H28 1 - K. 
379 9 11111 7 5 17:16 16 2.62 4.31 13.69 20.62 82 H27 H25 6 - K. 
379 9 1111 1 7 .5 17: 40 16 2.06 3.75 12 • .56 18.37 83 · H24 H28 3 - K • 
379 9 1111 1 7 .5 18:10 16 1.44 4.06 1_5.44 20.94 84 H27 H2.5 11 - K 
379 9 11111 7 5 18: 40 16 2.19 3.69 9.81 1.5. 69 8.5 H24 H28 6 - K... 
379 9 11 1 1 1 7 .5 4:10 16 1.37 5.12 14.06 20 • .5.5 86 H27 H2_5 2 - K .. 
379 9 11 1 1 1 7 5 4:48 16 1.62 4. 81 "9.7.5 16.18 87 H24 H28 7 - K . 
379 9 11 1 11 7 5 5 ¼2 16 • 56 3.06 13.12 16. 74 88 H27 H2.5 5 - K. 
379 9 11 1 1 1 7 .5 _5. 16 1 • .56 3. 94 11.81 17.31 89 H24 H28 2 - K, L. 
379 9 11 1 1 1 7 5 6:14 16 1.12 3.37 11.87 1G't36 90 H27 E25 3 ;.. K .. 
379 9 11· 1 1 l 7 5 b!4b 16 2.00 2.87 11.37 16.24 91 H24 H28 1 - K. 
382 11 12 1 1 l 7 5 16:4116 4.62 9.00 34.12 47.,74 93 H24 H28 5 5 
382 1112 1 1 1 7 .5 17:41 16 2~75 8 .·.50 24.81 36.06 95 H24 H28 3 3 
382 11 12 1 1 l 7 5 18:411-6 2.56 6 .. 68 21.18 30 .42 97 H24 H28 .5 .5 
382 11 12 1 1 1 7 5 4: 42 16 3.69 5 .6 9 13.87 23.25 99 H24 H28 6 8 
382 11 12 1 1 1 7 . .5 5: 44 16 · 3.06 3. 5 6 12.-12 18.74 101 H24 H28 10 11 
382 11 12 1 1 1 7 .5 6:42 - - - - - 103 H24 H28 - - M. 
383 12 13 1 1 1 7 .5 16:15 28 9.18 12.61 10 .93 32.72 104-_5 H24 H28 11 13 N, O. 
383 12 13 1 1 1 7 .5 16.:4,5 29 6.07 7.17 14.41 27 .(,5 106-7 H27 H25 18 18 P~ 
383 12 13 1 1 1 7 5 17: 15 2 9 4.41 4.72 12.00 21 .. 13 108-9 H24 H28 7 8 P. 
383 12 13 1 1 1 7 5 17: 45 2 9 4.13 5.90 10.76 20.?9 110-11 H27 H25 9 10 P. 
383 12 13 1 1 1 7 5 18:1_5 29 4. 6 9 6; 96 14.48 26.13 112-13 H24 H28 4 4 P, Q. 
383 12 13 1 1 1 7 .5 18:4,5 - - - - - 114-15 H27 H2.5 2 4 P, R. 
383 12 13 1 1 1 7 5 ·4: 1.5 28 3.18 4.61 11~61 19.40 116~17 H24 H28 2 3 s. 
383 12 13 11 1 7 .5 4-:44 28 2.43 4 .. 5 3 11.28 18.24 118-19 H27 H2.5 1 1 T. 
383 12 13 1 1 1 7 5 5: 16 - - - - ·- 120-21 H24 H28 1 1 u~ 
383 12 13 111 7 5 _5:44 - - - - - 122-23 H27 H2.5 - - u. 



H29 ( Continued) 
Rec On To ABC Db Gp Epoch Time Lrge Med Small Total N Con-Rec Coinc Remarks 

Ja Ja 
383 12 13 111 7 5 6:1.5 - - - - - 124-2.5 H24 1:28 - - u. 
386 13 14 1 1 1 7 .5 16: 1.5 24 .5.91 7.91 11.92 2.5.74 128-29 H24 H28 3 4 v. 
386 13 14 1 1 1 7 .5 17:17 24 .5.12 8 .62 11.33 25.07 132-33 H24 H28 4 6 V. 
386 13 14 1 1 1 7 .5 18:17 26 • .5 4.11 7.89 10.87 22.87 136-37 H24 H28 9 10 W . 
386 13 14 -1 1 1 7 5 4:12 10 2.00 23.00 33~70 .58.70 140 H24 H28 5 0 V, X. 
386 13 14 1 1 1 7 5 .5:08 10 2.20 18.30 33.10 .53.60 142 , H24 H28 0 0 V. 
386 13 14 1 1 1 7 .5 6:16 10 2.60 16.90 26.30 4.5. 80 144 H24 H28 0 0 V . 
389 14 1.5 111 7 .5 16:09 16 3~50 12.87 23. 56 39,.93 146 H24 H28 3 5 389 14 1.5 1 l 1 7 .5 17:17 16 4.06 13.00 22.12 39.18 148 H24 H28 4 4 
389 14 1.5 1 1 1 7 .5 18:11 16 4.94 1.5.87 23.94 44. 7 .5 1.5 0 H24 H28 5 .5 389 14 1.5 1 1 1 7 5 4:10 16 4.62 23.62 34. 94 63.18 1.52 H24 H28 4 4 
389 14 1.5 1 1 1 7 .5 5: 24 14 1.93 20.86 33 .• 78 .56 • .57 1.54 H24 H28 4 4 
389 14 15 1 1 1 7 5 6:12 16 2,.81 13.00 27.44 43.2.5 1.56 H24 H28 5 .5 392 1.5 16 1 1 1 7 .5 16:12 16 6.7.5 16.87 18 .. 00 4L.62 1.58 H24 H2.5 6 7 V. 
392 1.5 16 1 1 1 7 .5 17:12 16 4.2_5 10.31 17 .. 00 31 • .56 160 H24 H2.5 3 3 392 15 16 1 1 1 7 .5 18:18 16 6.12 12 • .56 19.37 38.0.5 162 H24 H2.5 7 7 z. 
392 1.5 16 1 1 1 7 .5 4:12 16 3.06 10.12 26.44 39.62 164 H24 H2.5 8 10 A'. 
392 1.5 16 1 1 1 7 .5 .5:18 16 2 • .50 9.56 16.37 28.43 166 . H24 H2.5 3 4 
392 15 16 1 1 1 7 .5 6:12 16 2.12 7 • .56 14._50 24.18 168 H24 H2.5 14 14 
395 16 18 1 1 1 7 .5 16: 12 2 8.oo 6.5.00 100.00 173.00 170 H24 H2.5 6 6 B7 • 
39.5 16 18 1 1 1 7 .5 17:1116 4.81 26.94 38.69 70.44 172 H24 H2.5 8 8 
39.5 16 18 1 l 1 7 .5 18:17 16 3.87 15.12 3L, 7.5 50.74 174 H24 E.2.5 7 9 39.5 16 18 111 7 .5 4:18 16 , .. 44 1.1, 21.2.5 :,2 ... 44 176 H24 H2.5 11 11 
39.5 16 18 1 1 1 7 5 .5!12 16 2. 7- .5 8,31 22.44 33 • .50 178 H24 H2.5 ? 7 39.5 16 18 1 1 1 7 .5 6: 20 16 2.37 6. 5 6 21.2.5 30.18 180 H24 H25 6 6 
39.5 16 18 1 1 1 7 5 16:2.5 16 1.87 4.75 13 ♦ 94 20 . .56 182 H24 H2.5 2 2 
3 9.5 16 18 1 1 1 7 .5 17:16 16 l.?.5 6. 2.5 1;.81 23.81184 H24 H25 l 1 
395 16 18 1 1 1 7 .5 18:18 16 2.06 6.94 18.37 27.37 186 H24 H25 2 3 39.5 16 18 1 1 1 7 5 4:14 16 1.44 4.7.5 17.12 23.31188 H24 H2.5 3 3 395 16 18 1 1 1 7 5 5:12 16 .94 6.44 1.5.31 22.69 190 H24 H25 0 0 
39.5 16 18 1 1 1 7 5 6:14 16 .7.5 4.31 20.00 2.5.06 192 H24 E25 4 4 398 18 19 1 1 1 7 .5· 16: 13 16 6.37 22.2.5 40.31 68. 93 194 H24 H28 3 3 c' • 



· H29 ( Continued) 

Rec On To A B C Db Gp Epoch Time Lrge Med Small Total N Con-Rec Caine Remarks 
Ja Ja 

398 18 19 1 1 1 7 .5 17:19 16 4.00 10~.56 28.75 43.31 196 E:24 H28 6 6 
398 18 19 1 1 1 7 .5 18:16 16 3.31 9.81 28.75 41 .. 87 198 H24 H28 1 1 
398 18 19 1 1 1 7 .5 4:14 16 1.62 7.56 17.62 26.80 200 H24 H28 0 1 
398 18 L9 1 1 1 7 .5 5:14 16 1.87 6.00 12.87 20.74 202 H24 H28 0 0 
398 18 19 1 1 1 7 5 6:24 12 2.08 6~.50 15~83 24.41 204 H24 H28 2 2 
401 19 20 1 1 1 7 5 16:13 16 2.31 8.00 14.56 24.87 206 H24 H28 11 14 
401 19 20 l 1 1 7 .5 17:11 16 3.31 5.94 14.2.5 23 • .50 208 H24 H28 8 10 
40119 20 11 1 7 _5 18:13 16 2 • .50 .5. 87 17.7.5 26.12 210 H24 H28 5 5 
401 19 20 111 7 .5 4:16 16 2.06 6.19 13.06 21.31 212 H24 E28 4 4 D?. 
401 19 20 1 1 1 7 5 5: 14 16 1.69 6.44 14.94 23.07 214 H24 H28 1 0 
401 19 20 1 1 1 7 .5 6:12 16 1.44 6. 6 9 12.19 20 ,. 32 216 H24 H28 4 5 
404 20 21 1 1 1 7 .5 16:17 16 1.00 1.62 3.19 .5 ~81 218 H24 E28 13 13 E'. 

04 20 21l11 7 5 1 7: 1.5 16 1.75 6.06 19.87 27.68 220 H24 E28 1113 
4-C4 20' 21 1 1 1 7 5 18:15 16 1 • .50 5.87 17.69 25 ., 06 222 H24 H28 8 11 
404 20 21111 7 5 4:18 16 1.81 5.69 18.37 25.87 224 P.:24 E28 5 7 
404 20 2111 1 7 5 .5:12 16 2.06 5,, 2.5 15. 00 22.31 226 F.:24 H28 2 3 
404 20 21 1 1 1 7 5 6-: 14 16 2.25 4.,. 94 14. 25 21. 44 228 H24 E28 2 2 
407 21 22 1 1 l 7 5 16: 15 16 2.7.5 45.12 65. 81 113 .. 68 230 H24 E28 4 4 
401 21 22 1 1 1 7 5 17:21 16 1.31 10.50 36.19 48~00 232 H24 H28 5 6 
407 21 22 1 1 1 7 5 18:15 16 1.87 6.62 32.62 4Lll 234 H24 H28 4 5 
407 21 22 11 1 7 5 4:16 16 3.7.5 8.25 21.19 33.19 236 H24 H28 7 9 FY. 
407 21 22 1 1 1 ï 5 5:14 16 3.62 6.62 19.,94 30.18 238 H24 H28 9 13 G' . 
407 21 22 1 1 1 7 5 6:14 16 2,44 5.00 15 .50 22.94 240 H24 H28 4 4 
410 22 23 1 1 1 7 5 16:21 16 1.06 7.19 38.81 47.06 242 H24 H28 2 2 
410 22 23 1 1 1 7 5 17:17 16 1.12 5.19 29 .. 19 3.5.50 244 H24 E28 1 4 
410 22 23 11 1 7 .5 18:17 16 1.12 3.31 23.81 28.24 246 H24 H28 3 4 
410 22 23 1 1 1 7 5 4:15 16 2.19 4.81 24.06 3L 06 248 H24 H28 1 1 
410 22 23 1 1 1 7 5 5:15 16 2 .. 06 4.06. 19,37 2.5 .49 250 H24 H28 3 3 
410 22 23 1 1 1 7 .5 6:1.5 16 2.75 4.75 18.oc 2.5.56 252 H24 H28 6 6 
413 23 2.5 11 1 7 5 16: 1.5 16 1.62 5.06 23.06 29.74 2.54 H24 H28 1 1 
413 23 25 1 1 1 7 5 17:15 16 1.06 4.37 16.50 21.93 2.56 H24 H28 3 4 
413 23 2.5 1 1 1 7 .5 18:15 16 1.37 4 .. 2_5 16.94 21.56 258 H24 H28 1 2 H'. 



H29 {Continued) 
Rec On To A B C Db Gp Epoch Time Lrge Med Smal:J. Total N Con-Rec Caine Remarks 

Ja Ja 
413 23 2.5 1 1 1 7 .5 4:17 16 3.75 5.19 13.44 22.38 260 H24 H28 2 5 
413 23 25 1 1 1 7 .5 5:19 16 2.69 4.8? 13.50 21,0t> 262 H24 H28 5 .5 
413 23 25 1 1 1 7 5 6:17 16 2.87 4 .5 6 11.56 18.99 264 H24 E28 8 8 
413 23 25 111 7 .5 16:17 16 1.44 3.44 9 • .50 14 .. 38 266 H24 H28 2 3 
413 23 25 1 1 1 7 .5 17:17 16 1.12 4.31 11. 2.5 16.68 268 H24 H28 3 4 
413 23 25 1 1 1 7 5 18:19 16 1.81 3.81 11.25 16.87 270 H24 E28 8 11 
413 23 25 1 1 1 7 5 4:19 16 1.00 3.62 9.75 14.37 272 H24 H28 1 1 
413 23 25 1 1 1 7 5 5: 21 16 1.12 3..,69 10.00 14.81 274 H24 H28 3 3 
413 23 25 l 1 l 7 5 6:21 16 1.00 3. 93 9.87 14.80 276 H24 E28 3 3 
416 25 26 11 1 7 5 · lb:Ï9 16 1. 5 6 3.37 10~44 15.37 278 H24 P."28 4 4 
416 25 26 1 1 1 7 .5 17:23 16 2.00 4.75 11 .. 44 18 .. 19 280 H24 H28 2 2 IV .. 
L~ l 6 25 26 1 1 l 7 .5 18:17 16 1.12 2 • 9L1r 9.00 13.06 282 H24 H28 3 4 
416 25 26 1 1 1 7 5 4: 17 16 . .62 2.75 8.75 12~12 284 H24 H28 2 3 
t,. l 6 2 5 2 6 1 l 1 7 5 5:17 16 .75 2 .,5 0 8.87 12.12 286 H24- E28 2 3 
Ir 16 2 5 2 6 l 1 1 7 5 . ~:.17 .16 . . .1_ •. 12 3 •. 6 2 . 1 9 • 4-4 24.18 288 .. H24 . H28 4 . -.5 
41 9 26 27 111 7 5 16:2116 .62 2,94 15.2.5 18.81 290 E2 -'1r E28 4 4 J'. 
419 26 27 11 1 7 .5 17: 1 7 16 .94 2.81 10.06 13.81 292 H2 tr II28 3 3 
419 26 27 1 1 1 7 .5 18:17 16 .75 2.2.5 10.06 13-06 294 H24 E28 4 5 
419 26 27 111 7 .5 . 4:2116 .37 2.69 191187 2 2. 93 2 96 H24 H28 l 1 
419 26 27 1 1 1 7 5 .5:17 16 .81 2.31 10 .56 13. 68 2 98 H24- H28 3 5 
41 9 26 27 1 1 1 7 5 6:23 16 • 7.5 2.00 10.00 12.7.5 300 H24 H28 0 0 
422 27 28 1 1 1 7 5 16:17 16 3.44- 5.50 12.06 21.00 302 H24 H28 26 4.5 
422 27 28 11 1 7 .5 \17:17 16 1.69 Ir• 06 8.62 14.37 304 H24 H28 0 0 
422 27 28 1 1 1 7 .5 18:17 16 1.62 3.62 11.12 16r36 306 H24 H28 .5 6 
422 27 28 1 1 1 7 5 4:17 16 L.00 2.75 12.50 16.2.5 308 H24 H28 0 3 
422 27 28 1 l 1 7 .5 _5:17 16 .69 3 ... 06 9.00 1.2 .15 310 H24 E28 6 7 
422 27 28 1 1 1 7 .5 6: 21 16 1.94 4~69 12.06 18.69 312 H24 E28 9 9 



Remarks H29 

A. Entïre record ~ras useless due to open circuit. 

B. Entire record was useless due to open circuit. 

C. Coincidences between record 368{H29) and the other con
current reoords 367(H27) and 366(E25) are difficult 
to determine ovnng to extremely active conditions on 
3801w9. 

D. A most peculiar record, almost quiescent except for 
salves of short duration - about a minute. On Jan. 8 
found bad contacts at amphenol coupling. No listening 
done on 380lW9 today. Geophone vras reset yesterday 
and only put :tlabout 12'. Stylus voltage too high 
throughout record, 

E. New schedule begun, 4-7 in half hour runs. 

F. Omitting salvos the count we.s 6 sma.11 in 10 min .. or 0~60. 
This is so little use it is not tabulated. 

G. Beginning at 4 ·a.m. Jan. 7 the character of the record 
changed to alm.ost continuo.us small offsets. They are 
not "static" and seem real. They, of course, follow 
blast ing. 

H. A heavy salvo omitted from the count. They are very 
numerous on this record 37l{H29). 

I. 

J. 

K, 

N. 

o. 

The geophone was reset to a full depth of 30'. Record 
37l(H29) for Jan, 6-7 was poor, largely because of 
poor contacts at amphenol coupling, The hole was 
reamed on Jan~ 7 te-permit the geophone to be reset · 
to full depth. 

Voltage too high on stylus. Centre broken toward end of 
rec-0rd. 

Record 377(H28, H25) (Jan. 9-11) useless due to mistake 
in setting attenuator after modifications to recorder. 

Stylus voltage too high toVvard end of record. 

Record 382(H29} having time switch trouble this part of 
the run. 

The first section of thi s record complet ely analysed, 
in to 9 cl asses. 

Salvos of small intensity merged in the records appear 
on page 38302. One of these was disregarded in the 
count. 



Remarks H29 (Continued) 

P. Coincidences checked out by E.A.H, from record books as 
there had been an errer in comparing records. . 

Q.. Short salvo -e._t 6-03 p.m. Jan. 12. See page 38313A. 

R. Record 383(H29) turned off at 6-45 p,m. Jan. 12 by ac
cidental change in setting of program clock. 

S. Record fails to show traces of the salves shown on record 
385 (H24) and 384(H28). 

T. See Note U for H25. 

U. Record ran only 14 min. when it was turned off by ac
cidental change in setting of program clock. The 
coincidences with 385(H24) and 384(H28) are thus for 
15 min. only. From 5-15 a.m. Jan. 13 to end or the 
run the coincidences are all out and the count for 
the two geophones are mixed and are here omitted. 
They could be deduced for 14 min. intervals if care 
were taken since some coincidences do exist to identify 
the t imes on thi s .record. 

V, Time s~dtch gave trouble leading to a somewhat shortened 
record for s ome runs d 1-..~t' ing the 24 hrs. and .qtti te 
spoiling some others~ Note E.G. began checking totals 
an~ coincidences at the beginning of this record con
tinuing to the end of the report. 

W. A burst registered on record 386(H29) beginning just 
before 7 p.m. Jan. 13. See page 38618A, This burst 
registered as a single offset on F27 and H25. See 
pages 38818A and 38718A (marked Non records). 

X, See Note S for H24. 

Y. See Note T for H24. 
Z. Record shows bunching of offsets qui te markedly. 

A', A rather long and open salve began about 4-13 a.m. Jan. 
16 and continued for about 5 min. It was marked by 
a wi de zero wi th much smal 1 ac tiv i ty on H24, by dis -
crete offsets of all types on H25 and by a slightly 
wi.der zero wi th activity both large, medium, and 
small on H29 . Compare pages 39419, 39319, and 39219 
seq, 

Another short salve appears on H24 at about 4-27 
and continuas for 2 min. It shows heavy snaps on 
H2.5 and heavy snaps but fewer on E29. Compare pages 
39421A, 39321A, and 39221A. 



Remarks H29 (Continued) 

B'. This activity so great only 2 min. counted. The coin
cidences wi th H29 were hov,ever cb ecked over for 16 min. 

C'. Small salvo beginning about 4-06 p.m. Jan. 18 on H29. 
No trace on H24 or H28. Compare pages 40002A, 39902A, 
and 39802A at point rœ.rked X. 

D'. See Note S for H28 regarding a short salve at 4-17 a.m. 
Jan. 20 which was well :rœ.rked on E28 and H24. There 
was practically no trace on H29 at that time but there 
were many very sma.11 salvos on H29 during the run 
4-4:30. One of these appears about 4-19 with two 
others on page 40120B irnmediately following. These 
are represented on E28 and H24 by sharp single snaps. 

E'. Between 4-05 and 4-07 p.m. Jan. 20, a series of what look 
like blasts recorded on II28 but not on H24 or H29 
which ran concurrently_ A short b.lrst recorded on H29 
at 4-06 but no trace of it exceptas a single snap 
appears on H24 or H28. Compare pages 40602A, 40502A, 
and 40402A. 

F'. See Note X for H28. 
G'. Snaps c ome in li ttle groups ,;m_i ch almos t become snall 

bursts. See page 40725B at point marked M. 

H'. Stylus voltage too high. 
I'. Rather ill defined salvo, lasting about a minute, began 

5-24 p.m. Jan. 25 on H29. No trace on· E24 or !f28, 
See pages 41809A, 41709A, and 41609A. 

J'. See Note D' for B28. 



H31 . 
Rec On To ABC Db Gp Epoch Time Lrge Med Small Total N Con-Rec Coinc Remarks 

Ja Ja 
382 111211 1 7 .5 16: 19 - - - - - 92 H2 7 H2.5 - - A. 3 8-2 11 12 1 1 1 7 .5 17: 1.5 - - - - - 94 H27 H2.5 - - A. 38 2 11 12 1 1 1 7 .5 18:11 - - ·- - - 96 H27 H25 - - A. 382 11 12 1 1 1 7 5 4:12 - - -- - - 98 H27 H25 - - A, B .. 382 ·1112111. 7 .5 5:16 - - - - - 100 H27 E2.5 - - A, C. 382 11 12 "1.1 1 7 5 6:18 12 - 1. 5 8 6475 32.75 41.08 102 H27 H2,5 4 4 D. 
386 13 14 1 1 1 7 5 16:46 24 L,04 4.21 9.08 14.33 130-31 H27 H2,5 11 10 E. 
386 13 14 11 1 7 5 17:47 - - - - - 134-3.5 H27 H25 - - E. 386 13 14 1 1 1 7 5 18:47 - - - - - 138 -39 H27 H25 - - E. 386 13 14 11 1 7 5 4:'48 - - - - - 141 H27 H25 - - E, F. 
38 6 13 14 1 1 1 7 .5 .5:.57 -- - - .,.. - 143 H27 H2.5 - - E. 386 13 14 111 7 5 6:40 - ·- ·- - - 14.5 E27 H2.5 - - E. 
38 9 14 15 1 1 1 7 5 16:41 - ~ - - ._ 147 H27 H2.5 - - G, H . 
389 14 15 1 1 1 7 5 17:51 - ·- - - - 149 H27 H25 - - G. 
38 9 14 15 1 1 1 7 .5 18:47 - - - - 151 H27 H2_5 - - ç.. 
38 9 14 15 11 1 7· 5 4:42 - - - - - 153 ,_-: 27 H25 - - G, I. 
389 14 15 1 1 1 7 5 .5:42 - - - - - 155 H27 E25 - - G. 
389 14 l.5 11 1 7 5 6:,50 16 • .5 6 4.12 10.37 1.5. 0.5 1.57 H27 R2.5 1 3 392 15 16 1 1 1 7 .5 16:.52 16 1.00 3.94 6.37 11.31 1.59 H2 7 H2.5 14 14 
392 1.5 16 111 7 .5 17:42 16 • .5 6 3--.5 6 6.69 10.81 161 H27 H2.5 8 8 
3 92 1.5 16 1 1 1 7 .5 18:42 16 • 25 3.7.5 11.25 15.2.5 163 H27 H2_5 3 4 
392 1.5 16 111 7 .5 4:40 16 • .56- 8.69 15.19 24.44 16.5 H2 7 li2.5 12 13 
392 1.5 16 1 1 1 7 .5 _5:46 16 .• 06 6.62 9.25 15. 93 167 H27 H2.5 9 9 392 1.5 16 1 1 1 7 .5 6:42 16 .37 5.2.5 10.44 16.06 169 H27 H2.5 11 11 
395 16 18 1 1 1 7 1 16;40 16 .75 .5.31 12.87 18.93 171 H27 H2.5 9 9 
3 9.5 16 18 1 1 l ? 117:4116 .44 . 7.5 4.69 .5.88 173 H27 E2.5 8 8 
395 16 18 11 1 7 118:41 16 .. 37 .5 .19 29.00 34 .,56 175 H2 7 H2.5 6 7 
39.5 16 18 1 1 1 7 1 4:40 16 .31 10.31 1.5. 3 7 25. 99 17 7 H27 H25 3 3 
39.5 16 18 111 7 1 .5:42 16 .62 8.81 12.93 2 2. 36 17 9 H27 H25 11 12 
39.5 16 18 1 1 1 7 1 6:46 16 • .50 7.25 12.87 20.62 181 H27 H2.5 8 8 
39.5 16 18 1 1 1 7 1 l~:5~ 16 .69 6.12 40.81 47.62 183 H27 H25 3 3 3 9.5 16 18 1 1 1 7 · 1 1 :4 16 .19 4.7.5 34.69 39.63 185 H27 H2.5 0 l 



H31 (Contin ued) 
Rec On To A B C Db Gp Epoch Time Lrge Med Small Total N Con-Rec Coinc Remarks 

Ja Ja 
395 16 18 1 1 1 7 118:48 16 .12 6.75 43.62 50,49 -187 H27 H25 6 6 
395 16 18 1 1 1 ? 1 4:44 16 .31 17 .. 50 60.87 78.68 189 H27 H25 2 2 ;r. 
39.5 16 18 1 1 1 7 1 5!31 2 9.00 43.00 93.00 145.00 191 H27 H25 0 0 K. 
3 95 16 18 1 1 1 7 1 6:41 2 - 4.00 35.00 8 8 • 00 127 • 00 19 3 H2'7 H25 0 0 
398 18 J.9 1 1 1 7 1 16: 45 16 1.25 4.69 15.19 21.13 19.5 H27 H2.5 13 12 
398 18 19 -1 1 1 7 1 17 : 43 16 1.19 4.06 12.19 17 .. 44 197 H27 H2_5 9 9 
3 98 18 19 1 1 l 7 1 18:42 16 .37 5. 87 16.50 22.74 199 H27 H25 .5 3 
398 18 19 1 1 1 7 1 4:42 16 .81 11. 5 6 27.62 39. 99 201 H27 H25 2 2 
398 18 19 1 1 1 7 1 .5 :-42 16 .62 10.62 22.06 33.30 203 H27 H25 1 1 
398 18 19 1 1 1 7 1 6!42 16 .31 15,.19 38.62 _54.62 205 H27 ·H25 1 1 
401 19 20 111 7 1 16:41 16 2.12 3.75 8. 62 14 .. 49 207 H27 H25 14 14 L. 
401 19 20 1 1 1 7 1 17:43 16 1.81 3.31 · 6.87 11.99 209" H27 H25 13 13 
401 19 20 111 7 1 18:41 16 .81 2.87 6.31 9.99 211 H27 H25 10 10 
401 19 20 1 1 1 7 1 4.: 42 16 -?5 3.44 17.87 22.06 213 H27 H25 8 8 
401 19 2Q 1 1 1 7 1 5:44 16 .. 44 3.12 9.87 13.43 215 H27 H25 6 6 
401 19 20 11· 1 7 ·1 6:44 16 .37 2.69 8.75 11.81 217 H27 H25 7 7 404 20 21 1 1 1 7 1 16:43 16 ... 62 2 ... 44 8#50 11.56 219 H27 H25 10 11 
404 20 21 1 1 1 7 1 l?:43 16 .69 2 .. 12 6.44 9.25 221 H27 H2_5 8 10 
404 20 21 1 1 1 7 1 18:47 16 • 62· 2. 50 6.31 9.43 223 H27 H25 9 13 
404 20 21 1 1 1 ? 1 4:46 16 1 •. 06 3.62 11. 94 16. 62 2 2.5 H27 H25 11 11 
404 20 21 1 1 1 7 1 5:44 16 1.25 3.19 8 .87 13.31 227 H27 E2_5 14 16 
404 20 21 1 1 l 7 l 6 ~44 16 1.25 4 .. 19 8. 75 14.19 229 H27 H2.5 9 11 
407 2122111 7 1 16:43 16 1.81 3.,31 8.06 13.18 231 H27 H2.5 17 19 
407 212211 1 7 1 17:43 16 .87 1.87 8.81 11 • .5.5 233 H27 H2.5 10 12 
407 2122111 ? l 18:43 16 • .5 6 2.62 8.94 12.12 235 H27 E25 9 10 
407 21 22 1 1 1 7 1 4:42 16 2.2.5 4.2.5 20.19 26 .6 9 237 H27 H2.5 11 11 
407 2122111 7 1 5:44 16 1.50 . 2.06 12.44 16.00 239 H27 H25 9 13 
407 21 22 1 1 1 7 1 6:44 16 .94 3 .37 11.25 1.5 • .56 241 H27 H25 ) .5 
410 22 23 111 7 1 16:47 16 1.25 3.2.5 10 • .5 6 1.5.56 243 H27 R2.5 19 24 
410 22 23 l 1 1 7 1 17:47 16 1.37 3 . .5 0 9.31 14,18 24.5 H27 H2.5 6 6 
410 22 23 1 l 1 7 1 18:47 16 1.06 2.44 9.69 13.19 247 H27 H25 12 12 
410 22 23 1 l 1 7 1 4:47 16 1.87 3. 9.4 24.31 30.12 249 H2 7 H2.5 8 8 



H31 ( continueèt) 
Rec On To ·A B C Db Gp _Epoch Time Lrge Med Small Total N Con-Rec Coinc Remarks 

Ja Ja 
410 22 23 1 1 1 7 1 5:47 16 1.44 21162 l?.12 21.18 2.51 H27 H2.5 11 13 
410 22 23 1 1 1 7 1 6:47 16 1.44 3.94 18-44 23.82 253 H27 H25 11 13 
413 23 25 1 1 1 7 116~4316 1.6 9 3.69 11 .. 31 16.75 255 H27 H2.5 10 10 
413 23 2.5 1 1 1 7 117:4316 1.25 3.00 11.06 15.31 257 H27 H2.5 7 10 
413 23 25 1 1 1 7 1 18:43 16 1.00 3 . .56 13.12 21. 68 25 9 H27 H2.5 11 13 
413 23 25 1 1 1 7 1 4:45 16 1 . . 62 6.75 25 .12 33.49 261 H27 H2.5 8 8 M. 
413 23 25 1 1 1 7 1 . .5: 4.5 16 1.37 3.44 18 .87 23.68 263 H27 H25 8 9 
413 23 25 1 1 1 7 1 6:4,5 16 1.81 3.75 9.37 14.93 26.5 H27 H25 10 11 
413 23 25 1 1 1 7 1 16:49 16 1.06 3.31 8.7.5 13.12 267 H27 .H25 9 9 
413 23 25 1 1 1 7 117:49 - - - - - 269 H27 H2.5 - - N. 
413 23 25 1 1 1 7 118:4516 1.25 3.81 29. 00 34~06 271 H27 H2.5 4 4 o. · 
41 3 23 25 1 1 1 7 1 4:4.5 16 1.12 4·.12 37.44 42.68 273 H27 H25 - - P., 
413 23 25 1 l l 7 1 .5: 45 - - - - - 275. H27 H25 - - P. 
413 23 25 1 1 1 7 1 6: 51 16 1,31 3.12 67.37 71~80 277 H27 H25 6 7 Q,. 
416 25 _26 1 1 1 7 1 16:49 16 . -1 :• 5Q -~~- ~.5. ~- 3 .5 .,.o~ .4.3 .5 6 .2.19. H27 H25 3 3. 
416 25 26 11 1 ·7 ·1 17: 4-·7 16 1.04 4.94 34-7.5 40.69 281 H27 H2.5 11 14 
416 25 2 6 1 1 1 7 1 18:45 16 • 94 4.44 30 .. 37 35 .. 75 283 H27 H2.5 10 1 7 
416 25 2 6 1 1 1 7 1 4:51 16 .69 .5. 94 49 ~ .5 6 56.19 285 H27 H2.5 0 1 R. 
416 25 26 1 1 1 7 1 5:53 16 1.19 4.62 43.7.5 49.56 287 H27 . H25 0 1 
416 2.5 26 1 1 1 7 1 6:49 16 • 5 6 5.56 70.44 76.56 289 H27 R2.5 1 l 
419 26 27 11 1 1 1 16:47 16 .81 5.19 47.31 53.31 291 H27 H2.5 12 13 S. 
419 26 27 1 1 1 7 117:45 16 1.25 3.19 41.Bl 46.25 293 H27 H2.5 14 14 
419 26 27 1 1 1 7 1 18:4.5 16 1.19 4.19 47.37 .52.75 29.5 H27 H2.5 9 11 T. 
419 26 27 1 1 1 7 1 4:47 16 1.69 11.69 84.06 97.44 297 H27 H2.5 1 2 
419 26 27 1 1 1 7 1 5:53 16 094 12.06 76.12 89.12 299 H27 H2.5 0 0 
419 26 27 1 1 1 7 1 6:5116 1.00 13.25 73.50 87.75 301 H27 H2.5 0 0 
422 27 28 1 1 1 7 1 16:4,5 2 4._50 40.50 9 2 • 00 13 7 • 0 0 30 3 H27 H2.5 .5 .5 u. 
422 27 28 1 1 1 7 1 17:49 16 2.25 33.68 60 .. 5 O 9 6. 4 3 3 O .5 H27 H2.5 4 4 
422 27 28 1 1 1 7 1 18:47 16 1.62 26.00 .56.87 84 .. 49 307 H27 H2.5 1 1 
422 27 28 111 7 1 4:47 16 1 . .50 16 .. 2.5 51.31 . 69.06 309 H27 E2.5 .5 5 
422 27 28 1 1 1 7 1 .5:44 14 .50 18.50 44.78 63.78 311 H27 H2.5 4 4 v. 
422 27 28 1 1 1 7 1 6:45 16 2.44 16 . .50 38.94 57 .88 313 H27 H2.5 10 10 V'l. 



A. 

B. 

c. 
D. 

E. 

F. 
·G. 

H. 

I. 

:r. 

K. 

L. 

M. 

Remarks H31 

First record on 380ll'f9 wi th two geophones {H2 9, H31). 
Time swi tcb spoiled much of the record. Voltage was 
too high also on styli. 

Long salve beginning 4-10 and lasting 4 mi.n. followed by 
another beginning 4-16 and lasting 4 min.+, running 
into time swi tch change. Sorne traces of the se on 
reco~d 38l(H27) and record 380 (H25) but not nearly 
as muchas on this record ,382(H31). 

See Note P for record 380 (H25'). 

Time switch worked all right till 4 min. before the end 
of the comparison run. Thus coincidences with record 
38l(H27) and record 380{H25) are for 12 min. only. 

Time switch gave some trouble leading to a somewhat 
shorter record for some rtins for the 24 hrs. and 
totally spoiling some others. NOT~: Began reading 
for shorter periods due to pressure of work. 

See Note Z for H25. 

Time switch gave trouble on E31. 

What may have been a burst shows only on 389(H31)? just 
about the time the switch cha~ged. No trace on other 
records. See page 38904. · 

1fuat may bave been a burst shows only on 389(H31). Does 
not appear on other records. Began about 4-42 a.m. 
Jan. 15 an~ lasted 3 min. See page 38922B. 

A slight trace of a salvo at 4-38 a .m. Jan. 18 appears 
on H31 only. No trace on H27 or H25, See page 39556A. 

So active that only 2 min. were read {by E.A.H. Apr. 14). 
Sudden sha.rp increase on a Monday morning when no 
work was done since early Sunday morning, Compare 
pages 39556A {4-32 a.m. Jan . 18); 39561B (5-32 a.m. 
Jan, 18); 39567A (6-32 a.m. Jan .. 18). 

A short salve of strong offsets lasting less than a 
minute occurred at 4•40 p.m. Jan. 19. It was well 
marked on H27, H25 and H31, Compare pages 40305A, 
40205A, and 40105A. 

A series of faintly developed salvos lasting each about 
a minute began about 4-47 a.m. Jan. 24 on H31. They 
did not appear on H27 or E25 until about 4-57 when they 
were faintly developed also on H25. Compare pages 
41522, 41422, and 41322 seq. to 41524, 41424, and 41324. 



Remarks H31 (Continued) 

N. Poor contact on time swi tch. Zero very wide. 

o. 
P. 

Q,. 

R. 

S. 

T, 

u. 

v. 

W. 

Stylus voltage too high. 

Poor contact on time switch • . Record hardly legible. 

This high count must be taken wi th reserve. The t ime 
swi tch con tacts were v ery · poor. 

Sorne evidence of ore skipping on this record. See 
page 41624A and compare wi th 41824. 

See Note M' for H25. 

See Note N9 for H25. 

A small section of ij31 came on record 422 on the first 
page. It lasted only 2 min. before being stopped 
by the time switch. but the activity recorded was of 
extraordinary energy. Coin ci denc·es ,_rd th H27 and H2.5 
che cked only for 2 min. 

A smal 1 sharp b ur s t o cc ur r e d. at 5 --4 9 a • m. Jan . 2 8 • I t 
registered for about 2 min. on each record (H27, H25, 
H31). It was most sharply marked on H25 but there 
were man.y more small ones registered on E31., The 
larger snaps in the burst were as well marked on 
H27 as on H25. Compare pages 42428, 42328, and 42228. 

The set 111 with the records 425(H29, H31} were lost in 
the bÛ.r st of Jan. 29 i.vhich closed the drift 3801w 
for more than 300 v • 



APPErîDIX III 

Salvos and Bursts Registered - January, 1943 
0 

In the follov7ing tabulation, the successive headings 
indicate: 

No = 
Ja = 

T = 
Began = 

Serial number assigned to the disturbance. 
The JanuarJr date. 
Type, Burst or Salvo. 
Nearest minute when the disturbance 

started gi ven in Eastern TJar Time on 
the 24 rr. system beginning at midnight. 

Dur. = The duration, to the nearest half minute. 
Con.nec. = The concurrent records run.ning at the 

time of the d ist,:irbanco. 

Con.Rec. -Pages = Pac0 of the rGcord v1here the dis
turbar:i.ce roristerod (Insertod for 
converiGn.c o of refer-:mcc of ouerators 
only). ·· 

Inten = The estirn.a ted i ri tonsi ty on an ascending 
scale of .5. 

Rem = A scrios of remarks following the table. 



No Ja T Began Dur. Concur,Rec. Concur.Roc.-Pagos Inten Rem. 

1 .5 S 4:39 
2 6 S 16:11 
3 "s 16:13 
4 H S 16:1_5 
.5 "S 16:22 
6 "S 16:40 
7 8 S 4:16 
8 "S 4:22 
9 "S 4:28 

10 9 S 4;16 
11 "S 4:22 
12 "S 4:30 
13' 12 S 5:02 
14 "S 5:12 
1.5 "B 16:08 
16 "B 16tl0 
17 "S 18:37 
18 13 S 4:04 
19 "S 4:13 
20 "S 4:23 
21 " S 4: 50 
22 H S 5:41 
23 '* B 18:.59 
24 14 B 4;20 
2.5 tt S 4:2:5 
26 li B 4: 33 
27 "S 4:5.5 
28 "s 4~.57 
29 "S 16:30 
30 1.5 S 4:42 
31 " B 16: 13 
32 16 s 4:13 
33 "S 4:27 
34 18 s 4:38 
35 "s 16:06 
36 19 s 16:40 
37 20 S 4:18 
38 "s 5:25 
39 "s 16:06 
40 21 S 4 :.O'l 
41 "S 4:46 
42 "B 16:03 
43 "S 16:28 
44 22 S 4-:26 
45 " s 5: 16 
46 tt s 16; 13 
47 tf s 16: 47 
48 23 S .5:32 

2. E29 H28 H24 36516 36316 36416 - 3 3 
0,5 E29 H28 H24 37102 36902 37002 l - - A. 
1. 0 ft " " 37102 36902 37002 1 - .. " 
1.0 " " " 37102 36902 37002 2 ... - " 
2 .. 0 " ,, " 37103 36903 37003 2 - - " 
4,0 " " " 37105 3690.5 3700.5 2 - - 0 

4.0 H27 H25 - 37319 37219 ~ - 3 - B, C. 
2.0 " " - 37320 37220 - 3 - " " 
2. 0 " " - 37321 37221 - - 2 - " ,, 
4.0 H29 H25 H28 37619 37.520 37419 0 2 3 C. 
2 • .5 " " " 37620 37520 37420 O 2 3 c. 
7 • 0 rt " " 3 7 6 21 3 7 .5 21 3 7 4 21 0 ? 4 D • 
.5,0 H31 H28 H24 38224 38024 38124 - 3 - E. 
6,0 " " " 38225 38025 38125 - 4 - " 
1.0 H29 H28 H24 38302 38402 38.502 2 11 F. 
1.0 " . " " 38302 38402 39.502 3 1 1 " 
0 • .5 H29 H27 H25 38316 38516 38416 0 0 2 
2.0 H29 H28 H24 38317 38418 38519 0 3 2 
2.0 " " ,, 38318 38419 38519 O 3 2 
5.0 ,, " - " 38319 38420 38520 0 3 2 
0.5 H29 H21 H25 38322 38523 38423 1 2 0 
1.0 H29 H21 H2.5 38325 38528 38427 0 0 2 
1.5 H29 H27 H25 38618 38818 38718 3 11 G. 
0w.5 H29 H28 H24 38620 38720 38820 l 2 2 H. 
1.0 E29 H28 H24 38620 38720 38821 l 3 2 

10.0 E31 H27 H25 38621 38821 38721 0 2 .5 I. 
1.0 H31 H27 H25 38623 38823 38723 0 0 2 
1.0 " " " 38623 38823 38723 O O 1 
4,5 H31 H27 H25 38904 39104 39004 4 - Q. J. 
3.5 R31 H27 H25 38922 39122 39022 3 0 0 
0.5 H29 H2.5 H24 39202 39302 39402 3 5 5 K. 
4.5 H29 H25 H24 39219 39319 39419 4 3 2 
1.5 H29 H25 H24 39221 39321 39421 3 4 4 
l,O H31 H27 H25 39556 39756 396.56 2 0 0 
1.0 H29 E28 H24 39802 39902 40002 2 0 0 
0~.5 H31 H27 H25 40105 40305 4020.5 3 5 5 K. 
0 • .5 H29 H28 H24 40120 40220 40320 2 2 2 L. 
1 4 0 H29 H28 H24 40126 40226 40326 1 l 1 
0,.5 H29 H28 H24 40402 40502 40602 3 2 2 M, 
0,5 H29 H28 H24 40419 40519 40619 0 2 2 
0.5 H31 H27 H25 40422 40623 40522 1 l 2 
0,5 H29 H28 H24 40701 40801 40901 ~ 3 3 N. 
2.0 H29 H28 H24 40704 40804 40904 l 4 3 O. 
2.0 H29 H28 H24 40721 40821 40921 1 5' 
0.5 H29 H28 H24 40725 40825 40925 2 1 0 
0,5 H29 H28 H24 41002 41102 41202 0 4 3 
0,.5 H31 H27 H25 41005 4120.5 41105 0 0 2 
0 • .5 E29 H28 H24 41027 41126 41227 l 3 2 



No J"a T Began D11r. Concur.Rec. Concur.r.ec.-Pages Inten Rem. 

49 24 S 4:23 
_5Q Il S 4:t,.7 

0 • .5 H29 H28 E24 41320 41420 41.520 1 3 2 P. 
2.0 H31 P27 E25 41322 41522 41422 2 0 O Q . 
1.0 E29 P28 F24 41609 41709 41809 2 0 0 
4,0 H29 R22 E.24 41619 41719 41819 2 4 2 R • 
0.5 H29 P28 E24 41620 41720 41820 1 3 0 
7.0 H29 E28 Y24 41620 41720 41821 2 4 2 S . 
0 • .5 H31 H27 E25 41904 42104 42004 5 5 5 
4 .0 H31 H27 H25 41918 42118 42017 3 3 4 T. 
4.0 H29 H28 H24 41919 42018 42119 2 4 1 U. 
2.0 H29 E28 E24 42219 42319 42~19 2 4 1 V. 
4.0 H31 H27 E25 42228 42428 42328 .5 3 4 

.51 2.5 S 17:24 

.52 26 S 4:12 

.53 "S 4:19 
54 " S 4: 2.5 
.5.5 "s 16:37 
56· 27 S 4:00 
57 tt s 4:13 
58 28 s 4:14 
.59 " B .5:49 
60 "S 16:06 0 • .5 - H25 H24 42601 42701 - .5 .5 W. 
61 "S 16:19 0.5 - H2.5 H24 42603 42703 - 4 4 W. 

A. 

c. 

D, 

E. 
F. 

G. 

H. 

Remarks 

May not be seismic. No trace on concurrent records. 
H29 was not recording snaps at tJ.1is time but these 
salves (?) were recorded. 

Only H27 and H2.5 recording at the time of these se.lvos · 
and H27 was spoiled by bad contacts on the time 
swi tch. 

-
May not be seismic but no other cause knôwn. Set was 

working well on E2.5. But compare Nos. 7, 8,_ ànd 9 
with Nos.10, 11, and 12. Sets working well on H2.5 
and H28 for the latter three salves. It seems 
~trange that there should be such a close agreement 
1Xt '- time for the two successive days. 

Time switch changed P.2.5 to H24 and interfered consider
ably with the record . The salve bcgan to record 
on H2.5 and continuod to do so on H24 being less in 
each case than E28. 

Swi tch trouble interfered wi th bath H31 and H24. 

These bursts registered with many closely recorded 
offsets on H29 but only the initial strong burst 
and a few strong succeeding snaps registered on 
1{28 and H24. 

Strong burst 'Wi.th closely registered snaps on H29. 
Initial snap only ori E27 and H24. 

Small initial snap on F29 · and some closely recorded 
sma.ller snaps. Larger initial s~aps and one large 
succeeding snap on P28 a nd H24. 



r. 

J. 

K. 

L. 

M. 

N, 

o. 

R. 

Remarks (Continuod) 

Thcrc socms to be nothing the mattcr with E31 record but 
thcro is no trace of this burst or sucL outstanding 
magnitude on H25. 

A scries of salvos on H31 just as swi tch changed, No 
trace on H25. H27 was having time switch trouble. 
May not be soisrnic. 

A short sories of all strong snaps, boginning and cnding 
abruptly. 

A short salve just prier to 4-18 a.m. registered on H28 
and H24 but not on H29. Shortly after 4-18 a short 
salve rogistored on H29 with no rogistration on H28 
or H24 except two snaps. During this entire record 
H29 registration tendod to run in groups, 

A short salve registered on H29 with nothing but the 
larger snaps showing on H28 or H24. But on H28 
there were a series of what look like blasts - at a 
time when blasting does not oocur - which register 
hardly at all on H29 and only slightly more on H24. 
It is not knovm. what this disturbance was but it 
seems sure1y to have been seismic. See Note N. 

Two sharp bursts regi st_ered on IJ28 c . _slightly less 
heavily on E24 and still less on H29. But vn .tfZ8 
a series that looks like blasts registered just 
before this burst and show very s1ightly on H29 
and only a little more on H24. See Note M. 

A series resembling blasts on H28 which are fairly 
well marked on H24 apd hardly to be found on .H29. 
Nearly all record 407(H29, H31) (Jan. 21-22) s-hows 
the snaps having a tendency to occur in groups. 

On H29 only the major snaps of the short salvo are 
registered. 

A series of such small salves occurred on H31 and not 
on H27 or P-25. One began at 4-56 a.m. Jan. 24 and 
lasted about a minute and another began at 4-59 
and lasted about half a minute. 

A long dra 'rn out salve on H28 with a recrudescence at 
4-15 a.m. Jan. 26. Only the larger snaps registered 
on H29 and I-!24,. 



Remarks (Continued) 

S. A long drawn out salve on H28 with a recrudescen~e at 
4-29 and another at 4-31. Registered only faintly 
on H29 and H24 except for the larger snaps. But on 
H29 there are a series of groups of snaps at inter
vals during the period 4-30 - 5-00 a.m. Jan. 26. 

T. A salvo which was best registered on H25 occurred just 
before the time switch changed. 1,'lhen i t did change 
to H29, H28, H24, the record continued on H28 but 
did not register on E29 or H24. 

U. A long drawn out sal vo on H28 which was only partly 
recorded on H29 or F24. It was preceded on H28 by 
a few abr1.1pt short salves which rescmble ore skipping 
records b11t are not so to be explained. 

· V. Well marked salvo on E28. Only the largcr snaps regis
tered on H29 and tne salve was merely a widening of 
the zero on H24. It VJas plainly seismic. 

W, The record 425(H29, E31) (Jan. 28-29) was lest in the 
crush burst of Jan. 29, 






