
208 

Jritltifit �mtritJa. 
EST'ABLISHED 1.845. 

MUNN & CO., Editors and Proprietors. 
PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 

O. D. MUNN. A. E. BEACH. 

TERMS FOR THE SCIENTIFIC AMERICAN. 

One copy. one year. po.tage included .. . . . ..... . ........ ... . .. ...... .. .. 3 00 One copy, six months, postage included ........ 0 • • • •  0 • • • • • • •• • • • • • • • • • • •  1 :iO 
CIIlIt8.-one extra copy of THE SCIENTIFIC AMKRICAN will be .upplled gratis for every club of live subscribers at $3.00 each; additional copies at aame proportionate rate. Postage prepaid. Remit by .postal or express money order. Address 

MUNN &; CO . •  361 Broadw"y. corner of Franklin Street, New York. 
The Scientific A.merlcan Supplement 

I. a dl.tinct paper from tbe SCIENTIFIC AMJIlRICAN. THE SUPPLEMENT 
18 issued weekly. Every number contains 16 octavo pages. uniform in size witb SCIENTIFIC AMERICAN. Terms of subscription for SUPPLEMENT, 
15.00 a year, postage paid, to subscribers. Single copies, lU cents. Sold by all newsdealers throughout tbe country. 

t!omhloed RaleB.-The SCIENTIFIC AMERICAN and SUPPI_EMI!lNT will be sent for one year, postage free, on receipt of 8e11en dollars. Both 
paCes���ew��d���:it:�t�ea�:r�?:o:�:r �d���i!��ress money order, or regi.tered letter. 
AddreliS MUNN &; CO .• 361 Broadway. comer of Franklin Street, New York. 

ScIen'lfic American Export Edition. 

oZ��!t��!��It�;e ?�0�It1�N �����!ti!�O�o�t!i�:g:b�� sE��ng��g��� 
��a�=e��� f���:rr����:������rl�dis�::sr��i��� (�b���r��Jhl����� 
�e�ci:l,t�r�e,sP��dd��'i:t!�F�g a��ci����:dfsf�T't;�Jik(

2
�0��:: Terms for Export Edition. $5.00 a year, sent prepaid to any part of the world. Single copies. 50 cents. IT Manufacturers and otbers who desire 

��::g����r���i:�:l'n�&rs �a;tro�a�f� ��� ��a:�::l�o��.splayed an .. 1.'he SCIENTIFIC AMERICA N Export Edition �38 a large guaranteed cir .. culation in aU commercial 'places tbrougbout the world. Address MUNN 
& CO., 361 Broadway, corner of Franklin Street, New York. 

NEW YORK, SATURDAY, APRIL 2, 1887. 

Conten' •• 

(Illustrated articles are marked with an asterisk.) 
Absorption through the skin .... 213 Account register, improved •..... 210 Armor plates ...................... 216 
A .bestos paper ...... . . .. . .. .... ... 216 Bells. electriC. Jensen ............. 2U Black bircban ornamental wood. 209 Boiler cleaner, De Camp's •. . . ...• 211 Boiler feed regulator* ............ 21& Books and publie&tions . . . . . . . . . • .  218 
Ig�r: ����':;ni�������� .:.'.::: Mfi Business and personal ........... .  ' 218 CWl8.I, Sue� navigation of, by night" ................... . ..... . W9 Car coupling, Improved .......... . 211 Cars, heating, by gas . . . . . . •. . . . . . .  209 Carbon. manufacture of .......... 212 Crane. Zenas. death of ............ 209 Decapitation. does consciousness continue after? ......... .... . 216 
Pog. fidelity and intelligence of .• 217 
Doll story, remarkable .. . . ........ 212 
lil��M���� ��:��,�h":a.��:::: � Exhibition, Industrial, at_ Wor-cester. Mass .. . . . .. ...... ... . ... 209 Fl°t'"�';:'iat�S����:. ���::. �. �I� 21a Furnace, hot air. Paine's., ..... . .  217 GI .... tubes. cutting by electricity 211 
Guns. new for the navy . . .. . . .... 200 Hair .prlng collet .......... . ... ... 210 Inventions, agricultural . . ....•.... 218 

InventiOlls. engineering . .... ..... 218 Inventions. Index of ....... . ... . . . 219 Inventions. miscellaneous ... .... 21� Locusts, plague of. in Austrulia."215 Messenger boys,. paradise for .... 213 Moisture in rooms, increasing .. . 216 Morbid impulse ........ ....... . ... 212 Moulding of an old fashioned knob . ....... .... ..... . . . . ...... .  2U Notes.and queries ., ..•. . . . . . . . . . . .  218 Number ar:d letter plate, Im-proved ............. " ............. 210 Panama Canal Works, view of" .. 217 Patent laws. centennial of ........ 2la Patents, decisions relating to, . .. 212 Peach kernel oil .. . ............ . . . . 213 Phthisis, treatment for, new . . ,. 212 RaHway in U. 8., introduction, date of .................... . . ..... .  216 Shatt holder. Improved ........... 212 Sham fillhting sham ... .. .. . . . ... 200 Ships. cemented ... . ... ... . . ... . :. 210 SolIds. bulk of, measurinll' . ..... . . 211 Station indicator for cars •... , ... 211 Steamship economy............ . 213 S·;�s���r lo���. ���. �.��. ���: 21a Stove, lmproved ..... ... ..... . .... 211 Suez. throngh. at night .. ...... .. 217 
���!, l:x��:s�����or 'railway cars.ilt Wash boiler fountain. Dennis· ... 211 Yacht race acro •• the Atiantic'. 213 

TABLE OF CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 

Ne>. 587. 

For the Week EndlnK AprilS, 1887. 

Price 10 cents. For sale by all newsdealers. 
PAGB 

I. AA��.��h': ��dile�e �':e��:��h�:�t��aW'n�h�fi���� duced Into any servlce.-4l11ustratlons ................................ ; 9373 
n. BIOLOGY AND PHYSIOLOG Y.-Bacillus Phosphorescens.-Note on a luminou� bacillus_ . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .• . . . .• . . . .•..• 9382 Met.hylal.-A new "n"'sthetic and hypnotic. Intermediate In ef-fects between alcohol and ether ........................ . .... . ... .... .  00'18 The M�dico-L�al Aspects.of Hyp'!otism.-The responsibility of a hypnotized subJect as cnmmal or wItness considered ....... . . ... .. 0081 The SlgnUlcance of Uric Acid.-Tbe c&uoe of uric acid depOSits .. 9im 
Ill., CHEMISTR Y.-Fluorine by the Electroly.i. of Hydrogen Fluor­ide.-Review of Moissan's second and third pllpers, giving the lat-est results ................... ........... ; ......................... ......... IlIn8 

IV. EJ.ECTRlCITY.-Prof. S. P. Thompson'. Dynamo Telephones.­An Interesting application of the rotating dycamo armature to telephone •• -2 Illu.trations . .... . ..... .......... ............... ....... .. . 93'IIl The Montaud Accumulator.-Full description. with dlmen.ion. of th�s new s,-",ondary-battery, and results attained by It ......... ... 9379 

v. �;:�i�:��1a:.�t-;:-.:illl��1fi:£�lcf!�;��':.t�������g i':.Jr���I�':t ra4�igi o����i�rb�':n':.!?'.�A';a'�':.�s . 
and t{;Si,j (ii"s'new il;ren';ii 'ce: 9374 , ment • . .  -. . . .. . . .... .. . .. . . .. . . . . . . . . .. . .. .... . .. .......................... 9375 Railroads in New ReJi:'iDns.-An exhaustive review of Ameriean practice from a French 8uthority.-Cars, bridges, and locomotives dlscussed.-ll illustrations ................................ .............. 9370 The Resistance of Slide Valves.-Experimentol determination of thl. lmportant factor.-ElrectsDf dllnlnished throw of eccentrics. -llllu.tration ............................. ' ............................... 9369 . . 

VI. GEOLOG Y.-Natural Solutions of Cinnabar, Gold. and Associated Sulphides.-ByGEORGE F. BECKER.-A remarkable phenomenon ,In a queous geology, now first discovered and described . . .••••.•••••• � 

VII. NAVAL ENGlNEERlNG.-Steam Uteboat.-A bouble hulled tubular lifeboat.-Fully illustrated and describild..- 3 illustrations .. 9869 
bJilte �gaW:M�iP f';,� 'Y�� PSeJ:h?h'Jj·���!�e,::����· �Ahl:e��':i't'� launched. -Details of turret and armament.-:-6 ilIu.tratlon •..... :. .. 9il68 

,-citutific !tutrlcaa. [APRIL 2, 1887. 

SllAK FIGHTING SHAlII8. Ca.mbridge, Commander in Chief of the British Arm·y: 

The sham sea. fight now being arranged by the "Out of �venty heavy guns employed against the 
French naval authorities at Toulon will have an ad· southwest of Paris (by the Germans), thirty·six were 
ditional interest because of the controversy which fol- disabled during the first fortnight of the bomba.rd­
lowed a like engagement a year ago, when a Board of ment by the effect of their own fire." It is said that 
Admirals, acting as umpires, decided that the torpedo during the Franco-Prussian war two hundred Krupp 
boats had won a victory over modern cruisers and guns burst, and that the German commanders thought 
great guns. The decision created no little indignation that a week's further resistance by the French waul<\., 
among the captains commanding the squadron en· have silenced the batteries bombarding Paris, as the 
gaged, not one of whom was willing to admit a suc- attacking guns would have become disabled by their 
cessful attack on the part of thejlotte torpilleu1·. own discharges. The Italian government bas rejected 

Last year's sham battle was brought 'on by an two of Krupp's l00-ton guml, after trying them at 
attempt by torpedo boats to destroy or' disperse the Spezia. 
squadron blockading Toulon, under cover of which From France, similar accounts are received of the 
several fast cruisers, detained in the port, were to make behavior of their ordnance under more recent trials. 
their way out. As the ships could not actually be On June 4,1884, a 24-centimeter (9 45-100 inches) steel 
blown up, nor shell nor shot be thrown from the land gun burst at Havre on the fifth round. The breech 
works or the shipping, certain rules were agreed upon was driven backward into an earthwork at the rear, 
to decide when a ship or torpedo boat had heen sue- while a portion weighing several tons was driven for­
cessfully attacked; the Board of Admirals deciding ward, and fell into the water. Other French guns 
that when a torpedo boat was sighted through the cracked near the muzzle, and had to be reduced in 
smoke at a distance of one hundred meters, and fired length. It is reported, also, that during the past year 
upon, she should thenceforth be considered disabled several steel guns have failed, and produced disastrous 
and out of the fight, while, on the other h�nd, should accidents in their explosions. 
she be laid aboard without that the enemy saw her, In England failures have been numerous. A million 
the ship was her prize as though destroyed by a tor- of pounds sterling is annually spent upon artillery. 
pedo. Yet Enginee1'ing, one of the leading English technical 

The engagement opened at 2 A. M., at the first sign journals, speaking of the English artillery says: "After 
of dawn, and by the aid of his electric search lights all this, our guns are inferior to those of other nations, 
the enemy outside was beginning to get his ranges and are nearly as dangerous to those who fire them as 
fairly in hand, when the smoke of his guns, added to to the enemy." In 1886 the English were making five 
that made by the protecting shore batteries, brought 110-ton guns, eighteen 66-ton guns, and six 43 ton guns, 
down an impenetrable cloud upon the surrounding in the words of Enginee1'ing, "all on the same plan as 
waters, and the torpedo boats, having succeeded in the gun which recently failed on the Collingwood witb 
getting the exact compass bearing, each one that of little more than half its proper charge of powder." 
the enemy she had singled out, together with the set In last March, in the House of Commons, the follow­
of the current, dashed boldly out to the attack. ing facts were cited: To one ship orders had been sent 
When the signals from the judges'station indicated that her guns should only be fired under reduced 
that all hands were engaged the fast cruisers, waiting charges; on another ship, out of nine guns, eight were 
with steam up for a chance to escape, sped noiselessly unserviceable; an 80·ton gun had been sent home from 
out. Gibraltar to be repaired; a 9-inch 18-ton gun burst at 
, The French commanders insist that they should 

I 
Woolwich in testing powder; 1;15 guns were made on 

have been permitted to use torpedo boats to beat off one plan, and seven of these burst, requiring a lower 
the hostile torpedo boats; and, further than this, they rating of charge and reduced initial velocity for the 
say that even·if the torpedo boat attack was success- remainder. In a letter to the London Times last year, 
ful, the fact should not have been made public, for Capt. Robert H. Armit referred to the disabling of all 
that it only serves to dishearten the sailors, who, let of the 38-ton guns on the Ajax, and ended his letter 
them once believe in the effectiveness of torpedo boat by stating that" there does not exist a sound gun in 
attack and the vulnerability of their ship, and their the service." This was only one of his letters. So far 
efficienoy in time of action is sure to be seriously les- I had he gone in his condemnation, that an injunction 
sened. was applied for by the makers of the guns, to restrain 

This view seems, also, to be shared by the English him, which relief was refused by the court, his criH­
naval authorities, who last summer, at Milford Haven, cisms being held to be" privileged communications." 
arranged a naval battle with, apparently, the single These are some of the lessons furnished by foreign 
purpose of showing the bluejackets how futile is the practice. They all possess one peculiarity: they teach 
resistance of torpedo boats to modern ships. A great us how" not to do it." But we cannot say that a suc· 
boom of logs supporting heavy chains was stretched cessful and final type of heavy gun has yet been de-
across the mouth of the harbor, and inside, presumably vel oped. The built-up guns are subjected to strains, 
to protect it, a fieet of torpedo boats were gathered. molecular and mechanical, that tend to their ultimate 
The big Polyphemus, under full head, made a dash for disorganization. The powder heats the metal from the 
the boom, forced it below the surface, and rode over it. 'interior, expanding the tube and inner rings the most. 
Then was :affixed a torpedo which tore it apart, and These expand, not only radically, but longitudinally. 
the enemy, in column, sailed triumphantly in. On cooling, great resistance is offered to contraction by 

But supposing the torpedo boats had not been care- friction, so that a permanent injury is caused in many 
fully cooped up inside by the boom, but permitted to cases. The continual expansion and shrink�e have 
go out to the attack, which is their purpose-if th!lY an inevitable tendency to disorganize the whole piece. 
have any-might they not have interfered somewhat The theory of the strength of a gun teaches that the. 
seriously with the procession? metal nearest the bore does the most work it) resisting 

There is reason to believe that, when the time for the effect of the discharge. The useful effect of the 
real work comes, the torpedo boat will prove a great metal, according to Professor Barlow, varies inversely 
surprise to the sham fighters. with the square of its distance from the longitudinal 

4 •• , '., axis of the piece. Thus, the outer layers do compara� 
THE NEW GUNS FOR THE NAVY. tively little, and should be, if anything, the softer and 

By the acts of Congress approved August 3, 1886, more expansible metal;. To be of any effect. these lay­
and March 3, 1887, the sum of $3,120,362 is available ers should be in intimate contact with the inner. This 
for armament of the new vessels of the United States statement would indicate a source of weakness in re-en­
Navy, th!" monitors, cruisers, and others. The acquisi- forced guns. A ring shrunk on may he in such a state 
tion of the largest and most powerful guns made is con- of tension as to be ready to part, yet its connection 
templated in the granting of these appropriations. with the tube or ring below it is not as intimate as if it 
The question arises, therefore, What type of gun should were part of the same metal. 
be chosen? If we look abroad for a model, the heavy As remedies for these evils, different cures have bee" 
artillery of England, Germany, or France at once are suggested. Soft steel of low tensile strength is advo 
suggested. The works of Armstrong and of Krupp, cated by one engineer.. Such steel is incapable of tak' 
and the French establishments at Ruelle, St. Chamond, ing a temper, and is really wrought iron. It is natu 
and Le Creusot, present themselves as the great gun rally free from many of the defects of the higher steels. 
factories of the world. Their names seem to guarantee The latter crack more readily, and have not the lead­
the quality of their product. Basing their qualifica- like toughness of the rnildermetal. The lower tenacity 
tions largely on the material used by these producers, called for seems a defect, but it is used as the index of 
the authorities of this country have called for steel of the quality. A tough, weldable metal is inevitably of 
certain definite strength and ductility. The tendency lower tenacity, and in defining this the other qualities 
is inevitably to be guided by European practice. go with it. A more radical remedy is proposed by a Vll�fPf.,;!t�9tw���2"�/al:8����'i"��If.\'� :�n�����es��� But criticism of this method of dealing with the second engineer. He advocates the abandonment of progressive development of bubble. In ice.-2 illustrations .... , ...... 9382, 
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question is not �allting. Facts that seem undeniable all steel and the adoption of cast iron. This sounds 
are cited which go to prove that the construction of like a step backward. Yet he fortifies his position with 
large guns is not yet perfected. If this is true, it would so many instances of what cast iron guns have done, 
suggest a field for independent work by the ordnance that-it is hard to resist the conclusion that they are at 
authorities of this country. We hardly seem justified least worthy of a. more extended trial. Their rifling 
in following blindly the lead of foreign. constructors. may need special study, as the wearing of the bands 
The SUCCE'ssful gun of the future may yet be an Ameri- has been one of their weak points. Other details may 
can production. have to be worked up. But when it is considered that 

:Many of Krupp's guns are known to have failed in an integral piece is obtained at a minimum cost, the 
war use. In the British House of I,ords on April 30, subject seems worthy of trial. 
1876, the following statement was made by the Duke of Some aluminum compounds could well be experi· 
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