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THE TURBOT, GOLDBUTT, AND SOLE. 

The scientific name of the flat fishes, as they are popularly 
"ailed, is PleurorwctidaJ, signifying" side swimmers." The 
upper side of these fishes is always dark, and the under side 
white; this guards them against the attacks of their enemies, 
the dark flat surface looking like the sand on which they 
love to creep. When swimming, they undulate through the 
water in a very graceful manner. "U the eyes were placed 
as is.customary in fishes, one of them would be useless as 
long as the fish was lying on its side. By a modification of 
the bones of the head both of the eyes are brought to that 
side which remains uppermost, and they are thereby enabled 
1.0 command a wide view around." 

The turbot (Pleuronectes maximus) is the most highly 
valued of tile flat fishes for the delicacy of its flesh. Its 
color on the left side >s brown of various shades, lighter on 
the fins, and the wbole of this side is spotted with round 
bony tubercles; the other side is white. The length of this 
fisli.,ilimoreiltlll'l a meter; the weight, about thil'ty-five kilo
grammes. Rondelet asserts tbat he has seen a turbot tbree 
meters lllng, two broad � and almost a meter thick. It is 
found in the German Ocean and the Baltic Sea, also in the 
Mediterranean. It is caught in tbe greatest abundance in 
the German Ocean. 

Ullder the name Platessa may be found the species of 
fish with four cornered or egg-shaped bodies. The eyes and 
the color, as a rule, are upon tbe rigbt side, but reversed 
specimenR are quite common. 

The soldbutt belongs to this family. Its length sel -

dom exceeds sixty centimeters, its weight only exceptionally 
seven kilogrammes. It is variously colored, but generally 
the upper side is brown marbled with gray and marked with 
round yellow spots. The other Aide is yellowiSh-white. It 
is fouud almost everywbere in the Atlantic Ocean, the Med
iterranean and Baltic Seas, and in great numbers in the Ger
man Ocean. 

The sole (Solea vulgaris) is about sixty centimeters hmg, 
and weighs. about four kilogrammes. Upon the upper side 
and upon tbe pectoral fins it is blaC'k, and on the other side 
brownish. It is found all along the coast of Western 
Europe, and is also abundant in the German Ocean. 

Nearly all of the flat fishes are found in shallow, sandy 
places near the coast; but they sometimes retire into the 
deep water. The flesh of all the flat fisbes is palatable, and 
tbat of many of them is of superior exC'ellence. They form 
a very important article of food. On most of the sea coast 
they are only enten when freshly caught, but in the North 
they are cut in strips and salted and dried in the air, as the 
cudfisb, or smoked. The goldbutt and turbot are specially 
valued. Great numbers of these fish are sent to the London 
market by tbe people of Hofland. 

The capture of the flat fish is carried on in various ways, 
according to the locality and their abundance. Sometimes 
the fish6l'men at the ebb of the tide wade into tbe muddy 
sand, hold the fish down with their feet, and then pick them 
up. In some places on the coast a great many may be 
caught in this way, but they are taken chiefly with a drag
net. 

Many of the fiat fish may be acclimated 1.0 live in fresh 
water. They may be kept in narrow quarters, and soon be-

J,itutific !mttitau. 
come accustomed to the vessels In which they are kept, 
learn to know those who care for them and tbeir feeding 
time, and will often take their food from tbe band. Tbe 
turbot feeds upon mollusks aud crustaceans, besides fisb.
Ji'romBrehm's Animal Life 

NATURAL mSTORY NOTES. 

The Flowering Plants of the World.-" The Genera Plant
arum" of Bentham and Hooker, just completed, gives a 
rough approximation of tbe number of plants tbat compose 
tbe present phanerogamic flora of the world, according to 
tbe autbors' own ideas, and according to tbe idcas of the 
writers. From this it appellrB that tbe polypetalre com prise 
30,966 species; the gamopetalre, 34,567; tbe monoclllamy
dere, 11,778; the gymnospermere, 415; and the monocotyle· 
dones, 17,894. Total number of fiowering plants, 95,620 
species. 

This" n umber is, of course, but a very rough estimate," 
says the Gardeners' Ohronicl6, .. but the above is the number 
computed by taking the lowest number given under each 
order by the authors as being wbat they consider th6 prob
able number of species contained in it according to their 
view, though probably this number is not always intended 
as an accurate census even of their own views; and, if the 
estimate of other authors were taken into the count, the 
total number would be considerably augmented." Some of 
the larges! orders are: compositre, with 9,820 species; legu
minosre, with 6,504 species; orchidere, with from 4,500 to 
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5,000; rubiacere, with 4,104; graminere, witb 3,200; euphor
biacere, with 3,000; labiatere, with 2,600; and liliacere, with 
2, 100. Then, in point of number of species, come sixteen 
other orders containing from 1,000 to 1,902. There are ten 
orders that contain les� than five species, and one of tbese, 
batidere, contains but a single genus represented by a single 
species. It seems that, of the flowering plants of tbe world, 
about one out of every ten species kuown belongs to the 
order compositre. To this latter belongs the largest genus, 
tbat of Senecio, with 900 species. 

.. Among the curiosities in!!e0Q'rn p II ieal distribution it is 
interesting to note the number of genera (about forty) that 
are common to tropical America and tropical Africa, and 
are found nowhere else, some of them genera of several 
species, in which case the bulk of them is confined to Ame
rica, and only one 01' two occur in Africa, sometimes as dis
tinct species, sometimes identical with the American species." 

It seems "probable that t.he African species of 
tbese genera (Oopaijera, Dr'epanocarpus, Bparganophorus, 
Telanthera, Mohlana, Symrnel'ia, and Oalathea) bave been 
brougbt there by tbe agency Of oceanic currents, winds, etc., 
from the American continent in hygone ages, rather than 
that the American species shoul d have been derived from 
the African, as the numbers preponderate on the American 
side in all cases where the genus contains several species." 

A Nw North American Fern .-Mr. Geo, E. Davenport 
communicates to tbe B ulletin of ihe Torrey Botanical Club, 
for June, a description, accompanied with a plate, of a very 
beautiful new fel'n--a species of Oheilanthes, which in honor 
of its discoverer be has named O h. pringlei. This plant, 
which was detected by:Mr. C. G. Pringle on the mountains 
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of Southeastern .A?l'izona, is said by Mr. Davenport to be, as 
a species, "o�e of the most distinct and satisfactory that 
bas been discovered for a long time, and is wholly unlike 
any known to our flora or heretofore descl'ibed." 

A Large Shad 1'1'oo.-In the same jourual G. P. Davis, 
M.D., mentions the discovery by him, in the town of Glas
tonb!lry, Conn., of a shad tree (Amelanchier canadensis) 
which had the size, proportions, and general aspect of an 
uncommonly fine old sugar maple. Its girth was found to 
be 8 feet 8 incht's at 3 Ieet 6 inches from the ground, and 
the spread of its branches toebe 48 feet in diameter. The 
tree was in full bloom on the 191 h of May. 

The Art which Produce8 a Oabbage.-At a November meet
ing of tbe Philadelphia Academy of Natural Sciences, lVlr. 
Thomas Meehan exhibited a Epecimen of a cabbage whicb 
had, before blossoming, grown to the unusual height of 
three feet, the spiral coil of the stem, which was to tbe left. 
having been thus drawn out without any corresponding in· 
crease in the number of leaf scars. 

The cabbage, in its natural condition, is an insignificant 
plant witbout any such head of leaves as makes it of com
mercial value wben cultivated. Tbe desired effect is pro
duced by sowing the seeds of the wild cabbage at a period 
of the year so late as not to allow the formation of flowers, 
in which case the vegetative vigur of tbe plant is expended 
in the production of the mass of leaves, which become bet
ter developed and denser as the process of cultivation con
tinues. 

Sense of Direction in Amimals . -The remarkable faculty 

wbich cats, dogs, pigeons, and other animals possess, of re
turning in a straight line to a point of departure, has awak
ened mucb curiosity on the part of naturalists. Some refer it 
to instinct, some to intelligence similar to tb at of man, some 
to an internal mechanism whicb makes the animals simply 
automata; but none of these attempted explanations does any
thing toward solving the mystery. Wallace supposes that 
when au animal iR carried to a great distance in II basket ils 
fligbt makes it very attentive to tbe different odors whicb 
it encounters upon the way, and that the return of these 
odors, in inverse order, furnishes tile needful guide. 

Tous,enel supposes tbat birds recognize the north as the 
cold quarter, the south as the warm, the east (in France) as 
the dry, and the west as the moist. Recently, Viguier has 
published, in the RmJ'ue Phil080phique, an original memoir 
upon the sense of orientation and its organs, in which he 
attributes tbe faculty to a perception of magnetic current!'. 

Influence of Electricity on Vegetation.-Mr. Macagno (tidf 
Les Mondes) bas experimented neal' Palermo upon the influ. 
ence of atmospheric electricity on the growth of grape vines. 
Sixteen plants were submitted to the action of an electric 
current., by means of a copper wire inserted hy a platinum 
point in tbe extremity of a fruit bearing branch, while an. 
other wire connected the branch at its origin wilh the soil. 
Tbe experiment lasted from April to September. The 
wood of the branches which were experimented upon WH' 

found to contain less potash and other mineral matlers thnn 
tbe rest of the vine, but the leaves had an excess of potash 
in tbe form of bitartrate. The grapes col1ect�d from tla· 
electrized brancbes furnished more mast, contained lIl()l'C 

glucose, and were leSB acid. 



mrect Pr ocess Cor Mapetlc Iron Sand. 

The production of wrought iron and steel from ore direct, 
without the intervention of tbe blast furnace, is a sllbject 
contitantly occupying tbe attention of many metallurgists. 
In the blast furnace two operations are accomplished. First, 
tbe removal of tbe solid impllrities in the ore used, by 
fluxes and in the form of slag. Secondly, the reduction 
of the oxide of iron it contains, by deoxidation, to the 
state of metallic iron. Tbi8 combined operation with the 
common ores is vel'Y efficiently done in the bhst furnace, 
but tbe resulting pig iron is somewhat impure, containing 
always a greater or less percentage both of carbon and sili· 
con. For the production of wl"Ougllt iron these substances 
bave afterward to be removed by tbe ope:'ation known as 
puddling, whicll cunsists of remelting the pig iron with 
fresh portions of oxide of iron to oxidize and thus remove 
the carbon and silicon it contains. If, however, an ore of 
bigh percentage is taken, composed chiefly uf oxide of iron, 
the production uf metallic iron then consist8 almost entirely 
in the second prClcess dl'ected in the blast furnace; tllat is to 
say, tbe redllction of oxide of irlin hy deoxidation to me
tallic iron. This can be accomplished at a comparatively 
low temperature-about 8000 Fah.-and a higher tempera
ture is only necessary afterward to melt and agglumerate 
the part.icles of metallic iron thus formed . 

The method of red uction usually proposed i n  all direct 
pl"Ocesses is by the admixture of solid cilrbon, in the form 
of coal or charcoal, witb tbe iron ore, both being brought 
into a fine state of division by grinding, in ol'der to cause 
an intimate mixture' of tbe particles, and thus facilitate the 
chemical a ction wbich tak"ls place. Numerous processes and 
forms of apparatus have been proposed to effect this ohject, 
but the practical difficullies have been threefold. First, the 
difficulty of bringing tbe heat to bear on a powder, which. 
owing, to tbe interstices between the particles, is always an 
exceedingly bad conductor of beat; secondly, the prevention 
of the particles of iron once formed being again reoxidized; 
and thirdly, the difficulty of getting rid of the solid impuri· 
ties in the ore, which, when melted, form It highly acid slag, 
containing a very large percentage of iron. 

One of the earliest attempts at the prodnction of pure iron 
direct was by what is knuwn as Blair's prucess, modifica· 
tions of whicb have formed tbe basis of many subsequent 
attempts in the same direction. This process consisted of 
heating together a mixture of iron ore and charcoal, both 
finely powdered, in close retorts of peculiar constl'Uction. 
In tllis way �he iron was reduced tn a metallic state in tbe 
form of spongy iron, which was afterwar� agglomerated in 
a melting furnace. The process, however, was abandoned, 
owing chiefly to the difficulty of the proper regulation of 
the hpat, which was either not sufficient to penetrate to the 
interior of the retort, or so great as to cause a partial melting 
of the :nixtnl'e near the sides, which was aftprward removed 
with difficultJ'. It was found also that unless the iron ore 
nsed was nearly pure, besides being free from pbosphol'US 
alild sulphur, the loss of iron in the slag in melting was very 
great, and the quality of the iron itself was defective, being 
generally what is known as red short. 

It occurred to Dr. Siemens that the chief difficulties in the 
direct process would be overcome by the use of a rotary 
furuacl', which would accomplish the double object of 
thoroughly exp08ing the mixture of iron ore with coal or 
charcoal to the necessary heat by constantly lurning it over, 
and also afterward agglumerate the particles of metallic 
iron formed' in the fnruace, by rolling them together while 
in a pasty, half melted state. In this way balls of metallic 
iron woultl be formed, exactly the same way as the opera
tion is done by halld in an ordinary puddling furnace. Af· 
ter many experiments this furnace, whicll has been previ
ously noticed in our pages, has been brought to work 
practically on a large scale. The third difficulty, however, 
was still experiellced; the necessity of having, if possible, 
a pure oxide of iron, which by reason of its containing nu 
solid impurities would form no slag. Attention has lately 
been turner! to the magnetic iron sand deposits which exist 
in sOlDe places on the sea coast in large qllantit.ies, eBpecially 
in Canada on the banks of the St. Lawrence, though 
generally on the portions of tbe river, so mixed witll 
ordinary sand as to be with difficulty separated from it. 
Lower down the river, however, the deposits are more exten· 
sive and purer. At M()ii'ic, near thE! bay of Seven Islands, 
according to the Geological Report of Canada, there is 1I 

continnous broad belt uf i·ron sand on the surface of the 
beach, some three miles long, and several feet deep, contain
ing equal to 55 per cent of metallic iron, with at the same 
time a total absence of phosphorns and sulphur .. 

The separation of tbese magnetic sands from all their im· 
purities has heen recently accomplished by a very ingenious 
invenl ion of Mr. Edison. This machine is simply a bopper, 
fixed at an elevation, and so arranged as to allow the 
magnetic sand it contains, previonsly dried to prevent any 
cohesion of the particles, to fall from a long narrow opening 
at the bottom of it in a thin continuous stream. Electro
magnets are placed at dght angles to this stream, and so. ar
ranged as to simply deflect the grains of magnetic iron 
when falling, without allowing them to come in contact 
with tlte magnets. The magnetic iron thns falls into a re
ceptacle at one side, while the impurities, consisting of 
sand, titaniferons iron, etc., fall in a direct line, and are 
thns separated. So complete is the arrangement that a 
single separator. requiring only a 3-horse power engine to 
elevate to the hopper and dri\'e the dynamo necessary to 
supply the magnetic current, will pass through 70 tons a day 

Jeieuiifit �mtrita:u. [AUGUST 4, 1883-

?f sand, giving a produ�t! when fairly pure magnetic s�nd 

I 
reversal ?flhe current, It was found that the ;��ient in the 

IS operated npon, contalDIDg only about 2 per cent of 1m- room whlCh the duct was supposed to ventilate had in the 
purity. If passed throngh a second time, an almost pure nigbt broken the window of the room. The wind, blowing 
m��nelic oxide is the res�lt-:-tbat is to 

.
say, a� article con· 

I from the opposite quarter, immediately reversed tbe curren t, 
tallllUg 72 parts of metalhc H'on, combllled w1th 28 parts of and the accumulated foul air from the garret above had for 
oxygen. Sume of this separated magnetic iron ore, contain- several hours been turned from its proper channel into the 
ing about 2 per cent. of impurity, has recently been worked roum of the patient. 
in the Siemens rotary furnace, at the works of the Landore The difficulties alluded to may be overcome by having II 

�iernens Steel Company, with the following results: foul air shaft for eacb room, and having that shaft continne 
After a few trial charges, to ascertain the best mixture unbroken throngh and above tbe rouf. In dormitories and 

and most suitable temperature fOl' working this material in asylums, where tbere are large number� of rooms, and large 
�he rotator, it appeared tbat a charge o f  25 cwt. uf magnetic numbers of shafts necessary, this may be done without 
tron sand, mixed with 6 cwt. of small coal, or charcoal, sacrificing architectural beanty, by collecting a number of 
gave the best results. The Whole lime rpquired for the ope· shafts together into a large, heated chamber, and provide 
ration, from first charging the furnace to withdrawal of the their exits, still unbroken, throngh the roof, in such places 
rough, p uddled balls, was on an average 3 hours 45 minutes. as it may be desirable to maintain the harmony of the 
The yield, in the case of the small coal charges, was about design. 
18 cwt. of rougll balls; in the case of charcoal charges some· A system of ventilation to be most snccessful needs to be 
what less, or about 16 cwt. The difference in weight may most simple. Each room sbould have a cumplete system in 
probably to some extent be accounted for by the impurities itself, not dependent upon the conditions iQ, any other room, 
in the coal, and less perfect decomposition, as compared so that it could not be deranged by any circumstance 

'
in 

with the charges made with. charcoal. The finisbed charges other parts of tbe buildillg.-Tlte Sanitary News. 
... 1'. 

usually came out in the form of six or seven balls, some of 
them weighing over 3 cwt. 'rhey were mostly at unce 
thrown, while red-hot, into tbe Siemens-Martin st,eel fur- Increased Speed oC Machlnerv In Factor,les. 

nace�, and . uS"ld for making mild steel, for which purpose The speed of cotton machinery in Lowell is said to have been 
they were found to be very suitable. and gave excellent reo increased 30 per cent within twelve or fifteen years. If the city 
suits. One of the balls, however, from a charge made with contained no more spindles in 1883 tban in 1873, therefore, 
coal, was roughly hammered into an billet, which on analysis the product,ion of the mills would still be largely enhanced. 
gave: Metallic iron, 96'95; slag,3'04; phospborus, 0'002; In considering the condition of our various mannfacturing 
sulphur, 0'03; carbonaceous matter, 0'17; manganese, trace. interests, this matter of higher speed and increased capacity 
Probably the small quantity of phosphorus and sulphur of ml.lchinery is, says the Oommercial Bulletin, often lost 
contained in this sample was combined with the slag, and sight of, but is certainly worthy of attention in seasons of 
would be got rid of by reworking the billet in the usual over-production, like the past six months. There are about 
manner. One of tbe billets from a charge made w ith char- 12,000,000 cotton spindles in the United States to-day against 
coal was afterward reheated, and simply rolled into a 7,000,000 in 1870, bnt if the speed and capacity per spindle 
finished bar, without piling and reheating again, as usually has increased even 25 pel' cent, the actual productive capacity 
done. The bar thus obtained was of very fine quality of of the mills has been more than doubled. 
iron. Upon testing, the tensile strain was found to be 21'5 And not only has tbe cotton manufacturing capacity of 
tons per square inch, with 23 per cent of elongation. the United States been more tban doubled since 1870, but lJ, 

From these statistics it would appear that when working glance at the amount of cotton actually consumed by our 
npon pure magnetic iron sand, each of Dr. tliemens' rotary 

I 
mills shows an almost "qual increase. In the three years 

furnaces would produce six charges daily, with a produce of 1869. 1870, and 1871 there were consumed in the United 
five tons per dDY of rough puddled bars, or say about thirty' States 3,219,000 bales of cotton, or an average of 1,073,000 
tons per week of shingled blooms. The fuel used in the bales per annum. For the ten months from September 1, 
gas generator for heating the furnace COllies to as nearly as 1882, to July 1, 18813, there have been taken for consumption 
possible one ton of coal per ton of puddled balls made; and by the spinners of this country 1,988,417 bales of ce>tton. 
the wages, when working the rotators in pairs, with proper Very moderate purchases during the next two months will 
mechanical elevators fo,' cb�rging, would be abont six shil- bring the total up to 2,146,000 bales, or just twice as much 
lings per ton of rough puddled balls . produced. It seems cotton as was used in the 'United States,iIl1870. 
probable, from tllese experiments, .that the n;lanufactllre of In the wc;>oJell ma.nllfacturing interest very simila,' COll-. 

fine qualities of iron and steel will. before long be carried out ditions are found to exist. A desire to diminish the cost of 
on a large scale ill the Siemens rotator, and that pure mag- production has led to an increase in the speed of machinery, 
netic iron sand will considerably assist in itb economical and an enhancement of the capacity of the mills in other 
production. The rednction of magnetic oxide of iron to directions. The loom which formerly run 50 or 60 picks 
metallic iron is accomplished more easily, and at a lower per minnte now rnns 95 perhaps; and where 40-inch cards 
temperature, than sesqnioxide of iron. Owing also to the were used, many mills nuw have cards 60 inches in width 
fact of the magnetic oxide containing 'less oxygen than the and of proportionately increased diameters. And yet, in 
sesquioxide, it requires leRs coal or charcoal in the process speaking of tbe number of set.s of woolen macbinery in the 
of reduction to metallic iron.-The Enginee1·. United States, we are accustomed to compare the figures of 

.. , ., • 1883 with those of 1873 or 1863, without paying attention to 
The Ventllatl on oC Publ1 e Bulldlngs. any increase which has occurred in the size of the cards or 

Tbe failui'e of systems of ventilation and heating in public capac:ity of the machinery during this period . 
buildings is deplorable, not simply because of the injury The effect of lessening cost of production by means of in
done to the occupants o f  snch buildings, but because of the creased speed and machinery of enhanced capacity is not 
influence such failures have in retarding the general adop- unwholesome. It is in the interest of tbe consumers, and is 
tion of better ventilation and heating for private buildings. therefore eminently altruistic in its tendency. We have 
If a free use of money with supposed scientific building merely referred to it as an incident which statisticians fre
cannot secure satisfactory ventilation, the argument is quently lose sight of in calculating the capacities of our 
raised that a moderate outlay of money superintended by a mills and factories. 
house carpenter cannot hope to secure this desirable feature. .. , •• • 

There are valid reasons why buildings constructed at public The Engl1sh Pa rcels Post. 

expense should bave the most approved ventilation and On August 1 a new parcels post service will be begun, and 
heAting. That many of them do not, it is not necessary to there can be no doubt that the convenience to the public will 
say. be very great. At least the tradespeople throughout Eng-

A common fault in the .. �ystem of ventilation" adopted land seem quite jubilant over the new regulation. Parcels 
in public buildings is the attempt � make one shaft, in not exceeding 7 lb. in weight, 6 ft. in girth, and 3 ft. 6 in. 
which there is nothing to induce an upward current, re- in length, may, aft.er that date, be sent by post, at very rea
move the foul air from several rooms on different floors. sonable rates; and these are liberal dimensions. Nothing is 
The plan does not secure the most satisfactory removal of excluded that a respectable person would wish to send, the 
foul ail' from any room, and is fraught with danger becanse prohibition only including a few articles damaging to the phy
of th� liability of the current's being reversed by the open- sical or moral bealth of the officials and recipients Gronse 
ing of a door 01' window in one of the rooms tapped by tbe may be posted from Scotland on the 12th, and no doubt 
shaft. The remit is that the foul air from a series of rooms, soon after the establishment of the parcels post, Eays a con
instead of beillg carried out of and entirely away from the temporary, many grouse will come southward. 
building, is carried into one room, the occupants of which Live animals and birds are very properly excluded; but a 
may suffer unconsciously. This fault has been observed in man may post a small leg of mutton or a few bottles of 
a building in which the foul air ducts from a large wine. if carefnlly packed up. An officer will be on duty at 
nUlJlober of offices and water closets opened into a common the countel' of the post office, whose func tions it will be to 
shaft tapping five floors. The result is, when the wind is weigh parcels, inform the sender what stamps are required; 
in a certain direction, the foul air from a large number of and the rates "shall be paid by means of postage stamps 
offices and water closets is forced down the shaft into one affixed to such articles, and shall be verified by such officer." 
room, or, possibly, all the rooms on one floor, from which it Parcels may be addl'essed to post offices " to be called fnr," 
has no escape when the doors and windows are closed. The but there will be a charge of a penny a day while they are 
same result follows in building� where the garret is used in the custody of the office. 
for a foul air chamber, into which all the foul air ducts .. , • , .. 

empty, and from which exit is supposed to be provided by A Man-ea ting Mollusk. 

one or two large shafts through the roof. In a certain in- A minllte pnlmonate, Cionella aricula, was not long since 
sane asylum, where the garret. is used n.s a foul air chamber, reported as occurring in myriads in the cavities of cancellate 
in an examination of the working of the system, by allow- bones in a prehistoric British cemetery at Chicbester. It 
ing the handkerchief to float over openings of the ducts in has now been found of unusual �ize, by Director Eisher, in 
the garret floor the handkerchief was drawn down into one 1 human skulls from compa.ratively recent interments at 

of the dncts with great force. On seeking the caUse of this Bernberg. 
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