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Tuesday afternoon (April 20), Lime Sulphur, BOCIETIEB AND ACADE,WIEB 
~ t sUse and afanufacture. Evening, The Jfanu- TIIE PHII,QSOPIIICAL SOCIETY OB IT-~SHINGTON 
facture of Miscible Oils and Arsenical Insecti- yrIE 667th rueeking was held on May 22, 190D,
cides. Vice-president itread in the chair. Mr. Ed~vin 

Wednesday nlorning (April 21), The 
Elm Scale, nad the Codling 140th. Afternoon, 
The Orange Scale and the Citrus Mealy Bug. 
Erenillg. Exllibitc, of Insecticide Materials. Insect -
Collections, Apparatus illustrating RIethods of 
Study, etc. 

Thursday morning (April 221, Visit to Oak-
land Forniicary. Afternoon, Forest Insects and 
Apiculture. E~~ening,Medical Entomology. 

Friday morning (April 23), Methods Used in 
tlie Study of Sensory Reactions, Insect Photog 
iapl~y. Afternoon, permanent organization. 

The meeting was well attended, notwithstanding 
the enormous distances separating the workers on 
the Pacific coast. As had been hoped a t  the out- 
set, a permanent organization was efrected under 
the name Pacific Slope Association of Economic 
Entomologists. The constitution adopted requires 
that active membership shall be limited to the 
oflicial and professional entomologists of the Pa- 
cific slope, while associate membership shall be 
open to agriculturists and to all others interested 
in the objects of this association. The following 
ofhccrs were elected: 

I'res~o?zt-I'rofessor C. W. Wood~vorth. Uni- 
v e r i i t ~  of California, Eerlceley, Cal. 

Vzce-p~esidcnts (representing each state con-
ceinedj-Professor R. TV. Doane. Palo Alto, Cal.; 
Professor S. 13. Doten, Reno, Nevada; Professor 
J. Elliott Coit, Phcenix, Arizona; Professor Fabian 
Garcia, P. 0. Agricultuial College, Xe~v l\Iexico; 
Profess01 E. D. Ball, Logan, Utah; Professor A. 
B. Cordlcg., Cor~allis, Oregon; Professor A. L. 
Melaiidcr, Pullman, Washington; Professor L. F. 
IZendcrson, Rloscow, Idaho; Professor C. P. Gil- 
lcttc, Fort Collins, Colorado; Professor 8. ,4. 
Ccoley, Roxman, iCIontana; Professor Aven Nel- 
son, TJaramie, TTyoming; I-Ion. Thos. Cunningham, 
Vancouver, B. C. 

Enceutive Co?nmittce--Rir. R. R. Rogers, Sail 
Francisco, Cal.; Mr. R. P. Stabler, Yuba City, 
Cal.; 3Ir. L. Ti. Day, Oalrland, Cal. 

Recrelory-l'reastcrrr-Professor W. B. Herins, 
Urliveisity of California, Berkeley. Cal. 

It is planned to hold the next meeting this 
snnlnler a t  Fortland, Oregon. 

W. B. RERMB, 
Beerol cry-Trensurer 

Smith read a biographical slretch of Mr. William 
~ i ~ ~ Papers~ were .nNO~ k 

'n'estigation, of oorrections h?/ EX-
pcrime?ttal illelhods: P. EI. DIKE, of the Car-
negie Institution of Washington. 
The values of the inclination, or dip of the 

magnetic needle, as observed by the absolute 
niethod with the dip circle, in general still require 
some correction, and the error is not eliminated 
by multiplying observations as the correction is 
a constant one for a given station. The correc-
tion is found to vary with the dip and the total 
force, and it  is accordingly necessary to take 
account of this variation in the reduction of the 
ohrervations made by the various expeditions of 
the Department of Terrestrial Magnetism of the 
Carnegie Institution of Washington covering a 

large range of the magnetic elements. In the 
Galilee work on the Pacific Ocean dip circles were 
compared with observatory instruments over as 
wide a range of dip as possible (+7 4 O  to -(igO), 
and from the rorrections thus obtained elnpiriral 
formula were established by least square methods 

from which the probable corrections for inter-
mediate values of dip mere derived. 

The purpose of the present investigation is to 
derive these corrections by comparison ni th a 
single standard instrument (an earth inductor) 
a t  one station and thlough the nhole range of 
positive and negative dip. An aitificial field is 
produced by a system of coils, through which a 
uniform current from a storage battery flows. 
TWO coaxial coils of SO cm. radius are mounted 
with axis vertical, 80 cm. apart, each coil having 
100 turns of wire. -4 seconcl pair 00 cm. in raclius 
and 90 cin. apart are mounted with axis hori-
zontal, the middle points of the axes of the two 
pairs of coils coinciding. The second pair has 50 
turns each of wire. By regulating the currents in 
the two sets of coils any desired magnetic lield call 
be produced a t  the center, and this field is ex-
tremely uniform over a considerable area. Two 
systems of coils are set up zibout 50 feet apart, 
the hori~ontal coils of one being in serics with 
tllose of the other, and the veitical coils lilcewise 
in series with each other. Siinnltaneous obqerva- 
tions m~ith earth inductor and (lip circle are nladc 



aG every 20" of dip fruni + SO0 to -SOo, wit11 
i~terchange of instruments on each dip, to elinii- 
natc station diifcrencc. Curves were sIiho%~-n reprc-
sentiiig the corrections thus determined for the 
four needles of a Uorer land dip circle recently 
purchased, which is found to be an exceptionally 
good one. The corrections range from + O I . 6  to 
-2'.8. The siinilarity of ttre curves for the four 
needles suggests that  part of the error i s  inherent 
in tlie dip circle rathcr than in the needles. The 
station difference showed a regular variation with 
the dip, following approsirnatcly a sine curve. 
Possible variations in n~ethod and sources of 
error were discussed. 

Ship dip circles in general exhibit a consider-
ably larger variation in the correction with vary- 
ing dip and force than the land instruments. 

Thc Cnrnegie Insl,ittbtio,~ 3Icr.rine Collinzafing 
Co~~rpass:J. A. ofFLEMINCI,the Carncgie In- 
stitution of Wasl~ington. 
Yhe esperierlce gxineu on board tlie Nagnetic 

Survey yacht Galilee indicated the necessity for 
developing an inst,rument of greater precision for 
determining ntagnetic declination a t  sea. The in- 
strument exhibited was devised by BIr. W. J. 
xeters, ~ 1 1 0  is in charge of the ocean ntagnetic 
survey work of the institution. 

The coinpass is of the liquid type. Four 
spherical mirrors are attached to the buoyant air 
cha~nbcr a t  intervals of ninety degrees, their op-
tical centers being in the horizontal plane through 
tho point of suspension. In  t,he focus of each 
mirror therc is a scale ox' thin, blackened Gennan- 
silver wire. The optical arrangements are such 
that hoinoccntric rays from t.he scales are reflected 
throltgll the ililute alcoliol in \~ I i i c l  the compass 
is nionnted and issue as parallel rays into the air 
t,hrongh winilons cxl~iblting the scales cach as 
seven ll~r~linoltspoints one degree apart. The 
windo~vs are srgincnts of splierical shells, the ccn- 
tcrs of which are a t  the point of suspension so 
t.liat tlie optical conditions are not altered by the 
rocking of the bowl and other rnotions a t  sen. 
The bowl swings in a perforated gimbal ring sup- 
ported in a spindle-bearing cylinder with gradu- 
ated base, thus maliing i t  possible to quicldg 
orientate the optical systcms. The usual form of 
binnacle stand with suitable alterations is uaed. 

The method of obsorvation calls for the meas-
urement of the angle, n, between the colliinator 
and a celestial body of kxiolvn altitude, h. As the 
angle, c, between the zenith and the collirnator is 
ninety degrees, tlle fundament,al formula takes tlte 
form cos ti =cos a . sec 7~ where A i.; the mag- 
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netic azinlutll of tile celestial body, (For sl~iall 
val!ifs of A Inore accuratc results may be obtained 
by usc of formula involring the tangents of half 
the sum and difference of cr and h . )  Errors in c 
due to roclcing may be eliminated Ily suitable 
azx~ngernent of a scrica of obst:rvation:i. Lack of 
~xr fcc t  adjustment of collirnator producing error 
in c of cJc ~vhiclt inay be easily measured and 
the resulting error in A corrected by r lB  = 
--cot B .dc, whcre B is tlic angle between the 
vertical plarlc and the great circle pa.ssing through 
the collimator and the celestial body. Owing to 
t,lle trigonomctrical relations involved, the condi- 
iiorls are not good for values of a less than 4.i0 
or Illore than 135" for the usual upper limit of 
altitude of 15"; it is for this reason that four 
collinlntors are used, as then suitable selection 
may be made. 

-4 special instrument for nieasuring tlie angle 
a has been constructed, although the usual form 
of poclict sextant may be used for this purpose. 
This instrument, \~-hieh may be called a circle of 
reflection, nlahres use of the lam that  the incident 
and rctlected rays lie in the same plane normal 
to thc mirror surface; the co~istruction is such 
that the angular motion of the ntirror is equal 
to the angle measured. 

The advantages are: i~iotion is practically re-
stricted to the oscillation of the magnets; the 
celestial body observed upon and camp, ss scale 
are seen si~nnltancously and all tile observed 
(plantities rcfcr to tlie iristailt of observation; 
there are no movable parts subject to wear; 
graduation errors are limited to tweniy-eight 
divisions, a number so small that  each may be 
separately esainined; error of eccentricity affects 
only the distance between mirror and correspond- 
ing window, hellce the focal distance and conse-
quently the seitle values, but does not alter the 
con~tant  for the miEldle of cach scale. By the 
attacliment of a suitable standard ceritrally to  the 
bottom of the bowl horizontal interisity deter-
ininations by the method of deflections introdnced 
by Dr. L. 1%. Bauer call be niaclc and from the 
same tneasurcs accurate values of declinatioris 
ruay be derived. 

The instrument is not intencteil for narigntional 
Inxrposcs, but i t  is hoped that i t  may give much 
greater precision in the determination of deelina- 
tion a t  sea for use in the more aircful study of 
the lax8 governing the distribution of inagnetisni 
over i,hc globe. 

R. 	L. FARIS, 
Secret ary 


