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COTTON-SEED MEAL IN THE DAIRY RATION. 

INbnllutin No. 14 of the Texas Experiment Station is reported 
a series of experiments made to determine the influence of 
cotton seed meal in the dairy ration on the creaming of milk, 
both by the common or grav~ty method and the centrifugal 
method. 

In these experiments, coms were tested in lots containing ser- 
erai cows each, the cows in the contrasted lots beinq in as uniform 
a condition with respect to milk-flow, time from calving, etc., as 
it was possible to arrange them. The feed for each pair of con-
hasted lots \ras the same, except that one lot received equal parts 
ef corn-meal and bran as bye food, while the other lot had cotton- 
wed meal and bran in equal parts. 

In the case of two lots of five corvs each that were far advanced 
j11 milk (100 to 124 days on the average) it was found that where 
fhe crezln was raised by gravity at  the ordinary sun~mer temper- 
ature. the milk being set a t  about 70° in Fairlamb cans and 
skimme? when sour (in twelve to twenty-four hours), an average 
of 18.4 pounds of butter was lost in the skim milk of the cows fed 
Qn cottonseed meal for every hundred pounds present in  the milk 
set, as againt 30.9 pounds lost when no cotton-seed or cotton-seed 
meal was fed. 

In the case of two lots of four cows each, less advanced in 
milk 188 to 93 days) the loss of butter-fat in the skim milk on the 
cotton-seed meal ration was 23.7 pounds out of every hundred 
pounds actually present in the original milk, against 31.8 pouqds 
lost when no cotton-seed meal was used. 

In the case of two lots of three coms each that averaged but 
fitty days from calving at the beginning of the test, the loss was 
61.3 pounds on cotton-seed meal ration, against 14 9 pounds when 
no cotton-seed was fed. 

The average loss on cotton-seed meal for ordinary setting was 
Iherefore 17.3 pounds out of every hundred pounds present in the 
original milk, against 83.8 pounds lost mhen no cotton-seed meal 
was fed. 

Where the milk of five cows, a hundred and fifty-two days 
from calring, was set a t  a temperature cf 4j0, and kept a t  this 
temperature with ice for twenty-four hours and then skimmed, 
the loss was 37.6 pounds out of every hundred pounds in the orig- 
inal milk, the cows having no cotton-seed meal; mhile five covvs 
a hundred and thirtytwo days from calving and having cotton- 
seed meal, lost but 22.9 pounds out of every hundred. When the 
milk was kept only twelve hours before skimming, the loss with- 

setting 
When the cream was extracted by the centrifugal method as 

soon as mllked, that from four cows, two hnnrlred and ten days 
from cals iny, shonyed a loss of but 18 pounds without cotton-
seed, and that from four cows, two hundred and eleven days from 
calnng but 2.3 pounds with cotton-seed rneal That from four 
cows, sixty-two days from calving, and having no cotton-seed, 
lost 3.27 pounds, and that from four cows, fifty eight days from 
calving, and having cotton seed, lost 3 3 pounds out of every hun- 
d ~ e dactually present in the whole milk. 

These results show that in the case of centrifugal creaming, a 
very much larger per cent of the butter-fat present in the milk is 
obtained, and that without regard to the character of the feed 
used, whereas in ordinary gravity creaming the character of the 
food may have a very marked influence upon the quantity of but- 
tes obtained from the milk. 
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Throwing-Sticks. 

Ir; the report of the National Museum for 1884 I published a 
short paper on the ' .ti~rowing-sticks" of the Eskitno in the De- 
partment of Ethnology. The object of this art'icle was to show 
how the methods and problenis of natural history are applicable 
to the products anti apparatus of human industry. Here we had 
a homogeneous people in blood and language. occupying a zoologi- 
cal area which we call hyperborean, and stretching out to cover 
Labrador, Greenland, all Arctic Canada, and the shores of Alaska 
from the Mackenzie district all round to bit. St Elias. It  was 
with genuine pleasure that I afterward received from Dr. Seler, 
Mr. Murdoch. Dr. Stolpe, Dr. Uhle, Mr. Bahnson, Mrs. Nuttall, 
and Dr. Mortillet their own later contributions upon the same in- 
genious implement, with the ackiiowledgements that their publi- 
cation was stimulatstl by the Eskimo paper. (.\ltmexikanische 
Wurfbretter, von Dr. Ed. Seler, Internationales hrchiv fiir Eth- 
nographie, LZd. iii., 1890; The History of the "Throvving-stick" 
wbich drifted f r o u  Alaska to Greenland, by John hlurdoch, Am. 
Anthropologist, July, 1890 ; Ueber Altulexikanische und siida-
merikanische Wurfbretter, von Dr. Hjalmar Stolpe, in Stockholm, 
Internat, j?rchiv f .  Ethnog., Bd. iii., 1890; Ueber die Wurf- 
holzel' der Indianer Amerikas, von Dr. Max Uhle, llittheil. der 
Anthrop. Gesellsch., in Wien, Bd. xvii., n.f. vii., 1887; Ueber 
siidamerikanische Wurfholzer im Icopenhagener Museum, von 
Kristian Bahnson, Internat. hrchiv f. Ethnog , ii., 1889; Mrs. 
Zelia Nuttall, in  a paper read before the Woman's Anthropological 
Society in Washington, entitled The Atlatl or Spear-Thrower of 
the Ancient Mexicans, Arch. and Ethnol. Papers of the Peabody 
Museum, i., Nu. 3 ;  Les Propulseurs a crochet Modernes et 
Prehistoriques, Part A . ,  drien de Mortillet, Rev. Mensuelle de 
I'Ecole d'bnthropologie de Paris, i., 15 Aout, 1891.) 

In  plate xvii. of my paper two very interesting old specimens 
are described from the Tlingit or I<oloschanaua about Sitka. 
One of these is figured in Ensign Niblack's monograph (Smithso- 
nian Report, Part II., 1Y88, plate xxvii, fig. 157). These specimens 
are very old, are covered wit11 totemic devices, and represent a 
decayed art passed into its n~ythic  stage. I do not now know of 
any similar device for throwing spears or harpoons until we get to 
Mexico, where, as is well shown in the work@ above qcoted, the 
altatl was one of the conlmonest weapons. Inlagine my great 
pleasure, therefore, on receiving ftorn Lake Patzzuaro, in Mexico, 
a modern altatl, well worn and old looking, accompanied with a 
gig for Billing ducks. The apparatus ~ v a s  bought from the hunter 
by Capt. John G. Bourke, U.S.A., and may now he seen in the 
National Museum. The thrower is two feet three inches long, and 
has two finger-holes projecting, one from the right and one from 
the left side. In my paper on the Eskimo stick no case of two 
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finger-hole> occurs, and the only example in which it projects 
from the side at  all is from Point Barrow. Since the publication, 
however, another specimen comes from Cerles inlet, and this is 
quite puzzling. In  Dr. Stolpe's paper you have my Patzcuaro 
specimen exactly, only mine has no ornament and is a practical 
every-day implement for killing duclrs. The qpear-shaft is ten 
feet long, of slender cane, and has a hole at  the after end for the 
hook of the throwing stick. The gig consists of three iron barbs, 
for all the uorld lilre the Eskimo trident for water-fowl. The 
problem now is to connect Alaska u-it11 Patzcuaro. 

0. T. MASON. 
Washingtou, D.C., Oct. 26. 

Molecular Motion in the Development of Water  Waves. 

WHENwaves are developed 011 the surface of water, whether by 
sotnething thrown into or moving through the water, or by the 
friction of the wind blowing along the surface, the water consti- 
tuting the wave rises up and sinks down, hut does not move along 
the surface. When the frictiori of the wind is the cause of wave 
production, or when tlle waves are produced by any other force 
exerting a pull or a push in the water, there is some horizontal 
movement or current ; but this current is not wave-motion proper, 
and is entirely distinct from it. The undulations in a slack rope, 
vit~rated a t  one end, are true wave-motion, analogous to that 
which occurs on the surface of water. 

If we suppose the water to consist of molecules, each having 
capacity for its own proper motion, and subject to the force ex- 
erted by the earth's attraction ancl by the pressure of other mole- 
cules above it, hut free to move with con~paratively small fric- 
tion, the formation of waves becomes very simple. Water under 
the pressure when the formation of waves is possible, is incom- 
pressible, and when a solid body is thrown into or moved through 
the water so rapidly that the displaced particles cannot get out of 
the way laterally, some of them are forced up, under the well-
known law that motion is in  the direction of least resistance. If 
the body is placed in or drawn through the uater slon ly enough 
for the displaced particles to push their way horizontally, none of 
them are thrown up, and the initial wave is not fornled. But 
time is required for this movement. and when the body is thrown 
into the water, or moved through it rapidly, the displaced parti- 
cles are forced to rise up against the force of gravitation, the 
quantity forced up - that is, the size of the initial wave -being 
determined by the volume of the body and the rapldity of its 
movement through the water. If the force is impulsive and nol 
constantly acting, the second wave is less than the first, and theg 
go on diminishing until the force is expended in hori~ontwl mo- 
tion, and there is an elevation of the surface commensurate with 
the \olume of the immersed body, -the sarne lesult precisely 
that would have been leached without wave-formation i f  the 
body had been immersed slowly enough. 

When wind first impinges against the surface of still water, the 
friction pulls up a little of the water in the form of a minute ini- 
tial wave, but the force being constantly acting, the wave con- 
t~nuesto increase in size until the maximum possible from the 
given friction is reached. 

The force of cohesion between the molecules of water is less 
than the pull of gravitation upon them, for if this were not the 
case, water would stand up like a solid mash, as ice does, instead 
of spreading out and flowing, in obedience to the force of gravita- 
tion. and continuing to flow until it rcazhes some substance in 
which the force of cohesion is sutkicient to counteract the pull of 
gravitation on its molecules, or until the inureased col~e~ion from 
congelation accomplishes the same result. 

While the force of colleslon between the rr~olecules of water is 
not sufficient to prevent them from morlng in obedience to the 
force of gravitation, it is still considerable, and Iery great nu 
compared with the force of cohesion between the rnolecules of air 
and other gases; and when a portion of the water is forced up 
against the force of gravitation, the substance continues in mass, 
and must so continue until subjected to a force sufficient to over- 
come both gravitation and cohesion. 

When the mass lifted up in the formation of the initial wave 

falls back (as it must do under the constantly acting force of 
gravitation), with a velocity too great to be expended in horizon- 
la1 motion, the molecules receiving this impact must risp up as 
those did which constituted the initial wave, and fio on, each wave 
being the progenitor of that wave which follows it. If the force 
is impulsive, as when a body is thrown into the water, each wave 
is the sole progenitor of tlle wave following; if the force is con- 
stantly acting, like the friction of the wind, each wave in produc- 
ing another is supplemented by the constantly acting force which 
caused the initial wave. 

When the uplifted r ~ a t e r  falls back on something not so free to 
move as the molecules of water, -as, for inutance, when the 
water becomes so shallow that the fall is against the bottom, 
or so thick with grass and water-plants as to  impede the free 
movement of the water, -the wave-formation a t  once begins to 
diminish and soon ceases entirely. In  short, the waves on the 
surface of the water are the result of the impact of Llle lifted-up 
mass falling back on the free to-move molecules conslituting the 
whole mass with a ~eloci ty so great that the force cannot be 
transmitted horizontally. 

I n  observing the phe~iomenon on a lake a few miles wide, it  is 
interesting to note that, even in a high wind, the surface of the 
water near the windward shore is only a little agitated by small 
ripples; farther out ~t becomes rougher, and on the lee shore the 
wares haje  reached the highest point possible for the extent of 
surface and force of the wind. The pressure of the wind on the 
surface of an inland lake ia constantly variable. even over com- 
paratively small areas, as every one has observed who has navi- 
gated a sail-boat; and as the friction, which is the ware produc- 
ing force, varies with the pressure, the waves vary in both length 
and height. 

When the wind is high the crests of the highest wales become 
unable to withvtand the impact of the force, and are b1okt.n into 
fragments or spray, forming what we call " white-caps." This 
phenomenon does not depend entirely on the violence of the wind, 
nor on the height and volume of the waves, hut it depends on the 
relation between bhese two. If the waves are very large and oval 
(and this depends on the nature and action of the force producing 
them), only the most violent wind can cause whlte-caps, while if 
tlle waves are small but narrow and sharp, a comparatively light 
wind mlll develop them. In a portion of the water broken up  in 
the formation of white caps, not unf'requently the force of cohe-
sion is so far counteracted that the water is carried off in the 
form of spray; the residue of the white-cap not carried off as 
spray, instead of einking down with the main body of the wave 
as in other cases, flows down the farther side of it. Hence the 
formation of white-caps tends to diminish rather than to increase 
the size of the waves. 

I t  sometimes happens that the impact of the wind against the 
water elevated above the surface becomes so violent that it is all 
blown away as spray, and no waves are formed at  all. In  Janu- 
ary, 1854, 1 think it was, this phenomenon occurred on Lake 
Eustis, in Florida. We took passage an the b'?ilayflower," a little 
side-wheel steamer of from thirty to forty tons burden, very nar- 
row and long. and low decked, to cross the lake from east to west, 
the distance being about seven miles. I t  was blowing a breeze 
from the west, which caused waves probably a foot high, and 
sufficient to cause the little steamer to rock perceptibly. A very 
black cloild came up from the west, rneeting us, and between one 
and two o'clock in the afternoon, when we were about one.fourth 
of the way across, a storm of wind and rain burst upon us with 
intense fury. Putting on my overcoat hastily, I a t  once made 
my way with difficulty through the mind and rain to tlle pilot- 
house, a little coop perched on the front end of the deck, to see 
that the captain, who was steering, did not lose his presence of 
mind, and to urge him to hold the head of the boat to the wind, 
from whate\.er direction it  might come. Finding him cool and 
self-possessed, I returned to the cabin, another little coop amid- 
ships, ancl found the passengers, eight or ten in  number, in great 
terror. Acting on a suggestion of the captain, I got out the life- 
preservers, and in less time than it takes m e  now to write this 
sentence, each passenger had on one, ready for the plunge which 
we all knew would come in a few seconds if the wind struck the 


