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The pottery newly discovered in Shensi, and forming 
the subject of our investigation, is a distinct group, 
which, as maintained repeatedly, was not turned out 
undet the Han, but Jong afterwards, at the end of 
the third century A.D. In its form and design it is a 
direct descendant of H;m pottery, but its glaze, as 
proved by analysis, is porcelanous. For this reason 
it has been styled "Han porcelanous pottery." 

MAGNETIC AND ELECTRIC.4L 
OBSERVATIONS AT SEA.1 

,...fHE handsome volume before us is principally 
concerned with the magnetic and electrical 

observations made at sea by the Galilee ( 1905----B) 
and the Carnegie (1909-16). It also includes some 
observations made on shore in connection with the 
cruises of the two vessels. Some of the contents 
appeal only to a narrow circie, but much is of 
general interest. Thus we have the " charter 
party" by which Mr. Matthew Turner, managing 
owner of the brigantine Galilee, of the net ton-

Dr. Mellor mentions only the analysis of the green
_glazed Han pottery, which has no connection whatever 
with the porcelanous material analysed. The body of 
this Han fragment is a coarse red earthenware, which 
<;an in no sense be considered porcelanous. Certainly 
the porcelanous body analysed does not appear porce
lanous to casual inspection. The true character of the 
ware appears only when a slide is prepared and 
examined under a petrographic microscope, when the 
porcelanous character becomes so strongly evident that 
mistake is impossible. The frothiness of the body 
which masks its porcelanous features from macro
scopic observation is also plainly visible in the slide. 

1 nage of 328, contracted to maintain the vessel 
1 tight, staunch, sound, strong, and seaworthy with 

We are not at all interested in the philological inter
pretations of the Chinese term ts'.e. Our identification 
of this new pottery with the early ts' e of Chinese 
records rests solely on .archaeological arguments, not 
on any philological considerations. 

B. LAUFER. 
H. vv. NrcHoLs. 

Field Museum, Chicago, November 8. 

I AGREE with most of what I have read in Messrs. 
Laufer and Nichols's work which made any impression 
on my mind, and I. also agree likewise with what is 
said in the above letter. I except the impression con
veyed by the title, and in some parts of the text of the 
excellent brochure, as well as in the present Jetter, 
namely, that the Han pottery (body and glaze) referred 
to can be called porcelanous or the froth of porcelain. 
As they say, it is stoneware-and is not a particularly 
good variety at that. If Messrs. Laufer and Nichols 
wifl apply the petrological test to a good class of " acid 
brick," such as is used in the Glover's tower of a 
sulphuric acid works, they will find just as much, 
or even more, g-round for stating that these bricks are 
porcelainic. I have compared the two bodies and would 
vote in favour of the bricks. Similar remarks would 
also apply to ancient and modern ware made from the 
.;o-called vitreous clays when fired, for they, too, have 
a similar character, and many have a similar chemical 
composition. Ware like the so-called Bottcher, or Bott
ger, "porcelain " should not be called porcelainic--ex
ceptfng, perhaps, as a " registered trade mark" or in 
metaphor. Nor is it any real contribution to history 
to call it •the precursor of porcelain in Europe when we 
recall that numerous analogous cases must have been 
in the alchemist's hands centuries before Bottger's 
time. The analogy is surely valid also. in China. 

In my comments I tried to convey the impression 
that Messrs. Laufer and Nichols's suggestion was not 
in accord with the technical concept of porcelain in our 
country, but I can quite understand that they may be 
working with another concept of porcelain which 1 

enables them to apply the term as an adjective to the 
pottery in question. It would be better if these points 
were threshed out before a technical societv, since this 
is scarcely the place to make an_ attempt to develop a 
standard definition of porcelain uniformly <1Cceptable. 
The main discussion would, I take it, work round the 
body-the glaze per se would give less trouble. 

Nearly all beginnings are obscure, and Messrs. 
Laufer and Nichols have made a meritorious contribu
tion to the subject which in the past few months I have 
strongly recommended to many students. 

J. w. MELLOR. 
Stoke-on-Trent, December 6. 
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a sailing master, two mates, six seamen, and two 
cooks. Then we have the instructions .issued by 
the director of the Department of Terrestrial 
Magnetism to the master before each cruise, the 
report of the master, the daily log, and particulars 
of all the instruments on board. The parts of 
most general interest are the descriptions of the 
observational instruments copiously illustrated in 
the plates, the reduction formul~, the tables of 
observational results, including the graphical 
illustration on pp. 424-29 of the errors in current 
magnetic charts, and the discussion of the electri
cal observations. A certain amount of the mate
rial has already appeared in a less complete form. 
in earlier publications, but the present volume 
collects everything together and shows the gradual 
development of ideas. 

The portions of the volume relating to the Gali
lee and the Carnegie magnetic observations are 
indexed separately, and there is a third index for 
the electrical observations, so that the volume is 
_practically in three parts. The Galilee seems to 
have been an excellent sailing vessel, and as suit
able a one for magnetic observations as could have 
been hired in 1905. But, like any ordinary vessel, 
she had a magnetic field of her own, the elimi~ 
nation of which required frequent "swingings,, 
of the ship and all the elaborate procedure which 
renders magnetic work at sea so burdensome. 
With the experience they gradually acquired, Dr. 
Bauer and his coadjutors gradually saw their way 
to the construction of a ship practically free from 
iron. Plans were prepared in 1908 by Mr. Gielow, 
of New York. The keel was laid in February, 
1909. In June, 1909, the Carnegie was duly 
launched and christened, and on August 21 of the 
same year she entered on her trial cruise. With 
equipment she cost about 115,000 dollars. She is 
primarily a sailing vessel, but with auxiliary pro
pulsion. The motive power is derived from an 
internal-combustion engine of 150 horse-power, 
working with gas produced from anthracite coal. 
The engine itself is essentially bronze, but steel 
of a total weight under 600 lb. had to be used for 
certain parts. The Carnegie has been " swung" 
on various occasions, but, to all intents and pur-

1 Re.i::earches of the Department of Terrestrial Magnetism. Vol. iii., 
"Ocean 11:ae;netic Ob~ervations, 1905-16, and Reports on Special Re
searches." Bv L. A. Baaer, Director, with the collaboration of W. J. 
Peters, J. A. FJemine, J.P. Ault, and W. F. G. Swann. Pp. v+447, with 
25 plates anrl ~i:; figures in the text. (Washington, D.C. : The Carnegie 
Institution of \\·ashington, r9r7.) 
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poses, when proper care is exercised in stowing the 
cargo, she is non-magnetic. This enables obser
vations to be taken in less time and with higher 
accuracy than on the Galilee . Between them the 
Galilee and the Carnegie have traversed 224,000 

miles of ocean, and declination observations have 
been taken once for each 109 miles on the average, 
but, owing to the improved facilities, the average 
distance apart of the Carnegie's stations has been 
less than half that of the Galilee's. 

The experience of sea conditions has led to 
modifications of the instruments available i,n 1905 

and to the development of new ones. Much work 
has been done with the Lloyd-Ci_-eak dip-circle, or, 

Fie. 1.-The non·mag'netic ship, th~ .Carnegie. 

as the present volume calls it, the '' sea dip-circle." 
This was devised by Capt._ Creak as an improve
ment of the Fox circle. When provided with deflec
tion needles and weights, after the method devised 
for land circles by Humphry Lloyd, it supplies the 
total force as well as the dip (I), and so indirectly 
the horizontal force (H). By adding a compass 
needle and a simple contrivance which enables the 
distance of the deflecting- needle to be varied, the 
Carnegie Institution has made the instrument also 
give the declination (D), rendering it at the same 
time more serviceable for its original purpose. 
While the dip-circle can supply values for D and 
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H, these are not quite so accurate as those .given 
by special D and H instruments. The primary 
declination instrument as used on the Carnegie
is a somewhat elaborate modification of the Ritchie 
liquid compass. For measuring H a new instru-

[ ment termed a "sea-deflector " has been invented. 
, It employs a deflection method analogous to that 
! adopted with the ordinary land magnetometer. 

The deflected needle is the magnet system -of a 
liquid compass; the deflecting magnet is hori
zontal, but with its centre in the same vertical as 
the centre of the deflected needle. It is attached 
to a sighting arrangement. When the compass
needle is sighted it is known that it and the deflect-

ing magnet are at right angles 
to one another. If when this
occurs u is the inclination of the 
compass needle to the magnetic 
meridian, 

H = mC/sin u, 

where C may be regarded as a 
constant, and m is the mag
netic moment of the deflecting 
magnet. Allowance may be 
made for the variation of m 
with temperature; and compari
sons made, when opportunity 
offers, with ordinary magneto
meters on land supply the neces
sary information as to the 
decay of m with time. Another 

·1 new departure, known as the , 
"marine earth-inductor," is a 
form of dip-inductor suitable for 
use at sea. It has a moving
coil galvanometer, the sensibility 
of which with a scale distance 
of 1 metre is 1 mm.= 10-8 am
pere, the period being 2·4 seconds. 
An absolutely null method is not 
feasible, but this does not prove a 
serious drawback when care is 
taken to secure a nearly uniform 
speed of rotation of the coil. 
Under favourable conditions the 
inductor appears an instrument 
of higher precision than the dip
circle, but it requires at least two, 
and preferably four, observers. A 
guiding principle seems to have 

been to have at least two independent ways of 
measuring D, I, and H, and to use the less exact 
instrument as a check on the more exact. 

The magnetic sea observations taken on each 
cruise are numbered and tabulated separately. 
Each table gives the date, the geographical co
ordinates, and the values of D, H, and I. Except 
in the case of the two last cruises of the Carnegie, 
the results for which appear only to be preliminary, 
the tables also include particulars of the hours of 
observation, the instruments used, the ship's 
course, the angle of roll, the state of the sea and 
the weather. Observations were often taken with 
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the ship rolling through 30°, and even at times 
40° or more. 

The magnetic observations made on shore are 
discussed in separate tables, and there are exact 
<iescriptions of the stations occupied. Consider-

much the same over the different oceans, the 
mean daily value being about 113 volts per metre. 
There is a distinct diurnal variation, of the same 
general type as that for the year as a whole at 
Kew, i.e. having two m axima and two minima, 

but the principal maximum occurs 
near midnight, i.e. two or three 
hours later than at Kew. The 
average numbers of plus and 
minus ions per c.c. were respec
tively 804 and 677, numbers very 
similar to those encountered on 
land. The mean value found for 
the mobility was 1·30 cm. /sec. for 
both plus and minus ions. The 

Fie. 2.-After observing-dome on the Cf_,rnegie with sea-deflector inside. 

, mean value found for the air-earth 
current was 9·5 x rn- 7 E.S.U. 
The number of pairs of ions pro
duced per c.c. per second in a 
closed copper vessel shows little 
variation over the ocean whether 
with locality, season of the year, 
or hour of the day. The mean 
found was 3·8. The average 
radium emanation contents in 
curies per cubic metre of air found 
over the Pacific and sub-Antarctic 
oceans were respectively 3° 3 x 
rn-12 and 0·4 x rn- 12, the larger 

able local disturbance was encountered in Madeira, 
the Bermudas, St. Helena, Mauritius, and 
especially in Iceland near Reykjavik. In such 
cases several adjacent sites were occupied. 

The part dealing with atmospheric electricity 
possesses many features of interest. Several new 
instruments are described, one 
for measuring potential gradient 
at sea. This was standardised 
by means of simultaneous ob
servations on shore when the Car
negie was in harbour. The elec
trical elements observed included 
the potential gradient, the con
ductivities arising from positive 
and negative ions, the number 
and mobility of positive and nega
tive ions, the air-earth current, 
the number of pairs of ions pro
duced per c.c. per second in a 
dosed copper vessel, and the 
radio-active contents of the air 
and of sea-water. Regular 
meteorological observations are 
also included. The results ob
tained are numerous and are 
-g-iven in tables on pp. 403-5. The 
-discussion of the results is accom-

, of these values being only some 4 per cent. of the 
average value over land. 

We learn that two more volumes, iv. and v. 
of the series, are to deal with later observational 
results, secular change, and the reduction of all 

panied by much. information as tn 
the corresponding data obtained 
by previous observers on land and 

F1G. 3.-View of the bridge on the Carnegie and observing-domes. 

sea, and is practically equivalent to a text-book 
,on atmospheric electricity. 

The conclusions drawn are summarised on 
p. 422, the following being perhaps the most 
interesting. The potential gradient seems to be 
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the results, both for land and sea, to a common 
epoch. It is hoped that complete world charts 
based on these observations may be constructed 
during 1918. 

C. CHREE. 
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