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PRODUCTION OF IRON AND STEEL. IN AMERICA. determined to contract with private firms for the manu-
The semi-annual statistical statement of the Ameri- facture of the rough steel, and provide for the assem­

can Iron and Steel Association is of particular inter- bling and finishing of thE> parts at the J!'rankford Arse­
est, as it shows an unprecedented activity in both of nal, Philadelphia, and at the W.shington Navy Yard. 
these industries. During the first six months of the It is now provided that the Secretary of War and the 
year, t.he product of pig iron amounted to 2,954,209 tons Secretary of the Navy are to be authorized jointly to 
of 2,000 pounds. In a similar period of time, t.he coun- make contracts with responsible steel manufacturers, 
try has never before-produced such a large amount of after suitable advertising, for the supply of rough 
pig iron. Prior to 1879, indeed, the output for the bored, rough turned, and tempered steel in forms suit­
whole year never reached these figures. During the able for heavy ordnance for army and navy purposes. 
first half of 1885, the product was 2,150,816 net tons, and Its quantity is not to exceed 10,000 gross tons. In 
during the latter half 2,379,053 net tons. The greatest quality and dimensions, it must conform to specifica-

One qopy, one year. postage included . . ......... . .. ......... .. ......... $3 UU absolute gain in production this year was made by tions, and be subject to inspections and tests at each One copy, six months, postage included .... . . . ...... ............... . . ... 1 liO Pennsylvania, but the greatest relative gain made by stage of manufacture. It is provided that no money 
<:1 ubs.-One extra copy of 'l'HE SCIENTIFIC AM�R(CAN will be supplied 

gratis for every club of ttve subscribers at $3.00 each; additional copies at any of the important iron-producing States was in shall be expended, except for steel accepted and 
8ale��oE��t6�f:tgrr:i�re��:��:j����ir�· Address Ohio and Alabama, the production of each having delivered, and that each bidder shall contract to 

MUNN & co., 3tll Broadwfty, corner of Franklin Street, New York. largely increased;- A number of other States also show erect a suitable plant in the United States. Such 
Tile Scientific A.tnerican Suppletnent a greater productivity, but in Virginia, Kentucky, Mis- establishments must be e.pped with the best 

Is a distinct paper from the SCIENTIFIC AMERICAN. THE SUPPLEMENT is issued weekly. Every number contains 16 octavo pages. uniform in size 
with SCIENTIFIC AMERICAN. Tenus of �ubscription for SUPPLE MENT, 
t,5.00 a year, postage paid, to subscribers. Single copies, lU cents. Sold by all newsdealers throughout the country. 

(�olnbioecl ltates.-'l'he SCIENTIFIC AMERICAN and SUPPLEMENT 
wiB be sent for one year, postage free. on receipt of seven dollars. Both papers to one address or dilferent addresses as desired. 

'l'he safest way to remit is by draft, postal order, express money order. or reJ,{istered letter. 
Addrebs MUNN & CO.tOOl BroadwaYt corner of Franklin Streett New York. 
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and pages of the four preceding weekly issues of the SCIEN'l'IFIC AMERl� 
���ci:ltt�r��etSP���d�a��'��t!�r�g a�gnri�����:�t!f�fm���&�g(2�o��:: 
1'erms for Export Edition. $5-.00 a year, sent prepaid to any part of the world. Single copies, 50 cents. IT Manufacturers and others who desire 
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The SCIENTIFIC AMERICAN Export Edition has a large guaranteed cir­
culation in 311 commercial places throughout the world. Address MUNN & CO., 361 Broadway, corner of Frunklin Street, New York. . 
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souri, and Georgia, the output is less than in former modern appliances, and capable of making all the steel 
years. required, and of finishing it in accordance with the 

The most noticeable feature of this half year's in- contract. The bidder must also agree, in case of an 
crease in Pennsylvania is the lead taken by the Lehigh ordnance contract, to deliver yearly a specified quan­
Valley district. For some time this has been I'lecond tity of each caliber. The time of delivery as now s�!p­
only to Allegheny County in its pig iron production, but ulated for the smaller calibers is to commence at ths 
this year it has exceeded it, having produced 320,568 net expiration of not more than eighteen months from the 
tons in six months, against 301,014 tons in Allegheny date of the execution of the contract, and for the larg­
County. The output of pig iron in either of these dis- est calibers at the expiration of not more than three 
tricts is greater than in any State in the Union except years. It is also provided that all the forgings must 
Ohio. The statistics also show that the amount of pig be of American product, and manufactured in the 
iroll produced from charcoal is on the decline, mineral United States. One-half of the material purchased is 
fuel rapidly taking its place. Less anthracite, too, is to be for the use of the War Department, and the 
being used alone, a mixture of anthracite and coke other half for the Navy. Six million dollars have been 
being substituted. Included in this aggregate for the appropriated for this purpose, to be available during 
half year are 22,446 net tons of spiegeleisen, indicat- six years from the date of the execution of the contract. 
ing a product for the entire year of at least 50,000 tons. Four hundred thousand has been apportioned for 

On the 30th of June, 1886, there were 470,421 net tons the thorough equipment of the Frankford Arsenal, 
of iron remaining unsold in the hands of the iron mas- and two hundred thousand for additional tools and 
ters or their agents, a slight increase over the stock in machinery for the Washington Navy Yard. Minor 
hand at the first of the year. sums were also appropriated for the construction of 

Tl)e statistics of steel production show a similar act- cast iron mortars and other purposes. 
ivity. During the six months just past, the production The full discussion which this question received in 
of Bessemer ingots reached 1,073,663 net tons, against Congress has shown that undflr the most favorable 
938,418 tons in the· second half of 1885 and 763,344 tons conditions it will take several years to provide for the 
in the firsthalfof that year. These figures include also adequate pl'otectbn of our seaport cities. In the in­
the Clapp-Griffiths metal, of which 24,810 net tons have terval, they are left at the mercy of circumstances. 
been produced during the present half year. The pro- It is true that we are now so fortunate as to be at 
duct of Bessemer steel rails during this period has been peace with all the world, but it is impossible to have 
707,447 net tons, an increase over last year, but less in any guarantee that this condition of affairs will con­
proportion than during 1882. - tinue for any length of time. It is at such a period 

The report concludes with the very gratifying state- that defensive preparations should be .made, and not 
ment that this country will produce more BesseIller when war is actually at hand. In urgingay.4l:xtensive 
st.eel. more Bessemer steel rails, and more open hearth and complete system of fortification, we' h; .... ·L1\.t a 
stet. in 1886 than in any previous year of our history. higher .civilization will prevent th. ....,et!81ty 6f;�ver 

• • • testing its efficiency in battle. It ia, wevtIf', I_e 
HEAVY ORDNANCE FOR COAST DEFENSE. well recognized in .international hi1lto� that . 

The Senate Committee on Appropriations has given proved armament IS fully as valuable In Y"_ 
much consideration during the present session of war as in gaining victories when hostilit)esll&Te opct! 
Congress to the question of our coast defense and the been declared. ' . 
proper method of securing the requisite armament. .. 4 • I .. 
The report of the board appointed to examine the DISEASE GERMS IN MILK. 
national resources in the matter· of the production of It is a well recognized fact that the mother who is 

Price 10 cents. For sale by all newsdealers. steel guns made it very plain that the fortification of nursing her child is obliged to be very careful �t PAGE ..,.--
I. AROHlEO LOGY.-Unbandaglnjf of the Mummy of RamesesH.,and even two or three of the more important seaports could her diet, for whatever she eats or drinks has its effect 

��i���l.�I (!MgMti�'g'gltg� l:'vlt"m:i:�\;,�le;�ndM;n��O'�r?�fJ�1 not be accomplished in less than from one and a half to upon her milK�and consequently upon the healiRf 
events in the lives of these eminent Pharaohs.-4 illustrations ..... 188112 three years' time. It also showed that substantial on- her child. The most acute symptoms, and even death, 
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8850 
before any private firms could be induced to undertake less appreciated that siIllilarly alarming results..., be 

111. OHEMISTRY.-Re.ults of the Nitrate of Soda Prize (oll'ered by the manufacture of guns of the larger sizes. So great produced in both children and adults by tile ... of 
th

J�e�����si�::!�
t
�i

o
lmmonii"iiY· ·Ii:i"ctroiY;'is:'::';Clectui:,j·expei-j: 88fB was the hesitancy of even the best equipped iron works milk taken from improperly fed cattle. There _T�n­

m'int;,�J'r:��p�i-i}:�\Nf�i:Eiti(;wi;;g·ttie·compo8it{on·bY·v�iiim" 88j8 to attempt the fabrication of guns of over 12 inch cently been a number of mysterious poisoning cases, 
ofc��b���i':',�d.i1ig�;b.?n��d6�id���d �h��':eEn�'::'Actioii·oi'8team 88j8 caliber, that it appeared at one time as if the question that after a great deal of random speculation have 
on'l!i:':¥''hneigr���d�h:1�t';,�:Jt1��';,� �,,�S6�e�iiioXide:Wate·,::and 8848 would have to be held in abeyance until experience in finally been traced to diseased milk. In spite, how-
Oxygen Ga.es . .. .. . ... . ...... ......................... ................... 8848 the production of the smaller sizes ha!i induced greater ever, of these warnings, the subject has not yet received 

Iv·a!�.�Wo����e�t�fn�:g��r:,�\;\�ieo:;�yft°b��!S���.t��!r�� metallurgical confidence. the sanitary attention to which it is entitled. Par-
&TC�O-t������··Q·uadraiit·EDiii·rie:.::.A·i;peci;,:I··desigD·bY··Me;,;,;:". 8840 An appreciation of the difficulties of obtaining suit- ticularly is the danger of such contamination great 
TANGYES.-l iIlu.tration ... ...... . . .... ...... . ... .... . . . .. . ...... . . ... 88i0 able arms has aroused the Committee on Coast in the neighborhood of large cities, where the ab-v. MECHANI CAL DRA WING.-Graphic ProcesseR Relating to the Logarithmic SpiraJ.-By Prof. C. W. MA CCORD, Sc.D.-Manner of Defenses to the necessity of prompt action. They sence of wholesome pasturage is a tempt.ation to the 
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igth have now secured, if not all possible, at lea8t all req ui- less scrupulous to substitute all grades of organic refu�e, 
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:fr�1ro;��:����.���.e�.��.����.���.�� 8845 site information, and are in a position to act advisedly the most of which should properly be consigned to the 

VI. MEDICINE AND HYGIENE.-Microscopy In Mediclne.-By A. in urging Congress to appropriate an adequate garbage crematory. In addition to this dangflr, how-
�.;§�I���1io�Fl��M�:���[�g�i�\*o7cgt11����=��::;::i 8849 amount, and provide for its judicious expenditure. ever, it is discov�red that even in the presence of 
ec���I�ge�t������bb'h���r�i�!::trDi�����.'::'B� s�����i�s

a���som: 8849 The propositions and amendments offered for the con- abundant and suitable food, cattle are not discriminat-
mendation of baths and exerci.se ..... . ...... . .... . . . . ... ...... . . . ... 8849 sideration of the Committee and the Senate have been ing in their selection, but exhibit frequently the most The Heat.-lts eifect8 on whIte and colored people . .. ..... . ... . . . .. 8851 . I h I d' '1 VII. MIIl'.rALLURGY.-Aluminum.-Its properties, cost of production �ery numerous. Many of th.ese have naturally been III depraved tastes. n the neighbor ood of arge IStl-
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��.�'fn�:���J�,;� Illd vised. The fault in most cases has been a failure to leries, it has been observed that the cattle become u t-

of t he Cowles process in Europe ....... . . .... .... ..... .. . . . . . . ... ...... 8847 recog nize the importance of the subject and a disposi- terly demoralized by feasting on the refuse from the VI-ll. j\U!J'l'lWLOGY.-Domparative Size of Metric and Old Unit. with Referflnce to Convenience.-By FRED BRO OKS.-A Comparative tion to put it off with very inadequate legislation. As stills. III time they come to have the dull, stupid ap-table of equivalents.-A general consideration of metrological . . . . standards.-'l'he super�ority of the metric system and Its increasing finally reVised, however, the FortificatIOn bill has pearance characteristic of an opium eater. It is hardly use 111 th,S country.-'lables and 6 dIagrams ........................... 88i2· h to d 't d d f bl 'd 'bl th t th 'Ik d d b ' I ·tt d IX. MINING ENGINEERING.-Mining Coal by Hydraulic Means.- muc commen 1, an eserves avora e consl er- POSSI e a e ml pro uce y amma s perm 1 e 
6�'it:tg�r���;fg;:.�t.�� .. i.�.��.�t.��� .. ����t.i.�h .. ���i.:�: .. ��.��� 883.q ation at the hands of both Houses of Congress. The to feed 011 such abominable stu·ff can be either whole-
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��:!; ap.p�opriation is liberal c?mpared to. the meager s�m some or agreeable. 

awarded.-2 illu.trations showinl'( the system of equ\librated trusses orlgmally proposed, but It could still have been In- In other places the case is even worse, for the cattle 
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l�&x{�o';,n��:i�����ran��.�: .. ���.����.�i�:�� .. ��.i����.�.�.� 8889 creased to advantage. As passed by the Senate, the have been observed to feed with evident relish upon 

M�nr.,��t�':',v.:'tf';f�!�:���� .. ��?��:.��.����:�i.��.?:.���a.��.���I �?�� 8851 bill appropriates something over six millions for defen- unadulterated animal excreta and other highly per-
XI.t�:����hLsp�:r�;..0i�ih-;;Pe's1r���f����·;;-u��"at1�

s:grr��
t���� 

. .  

�� 88.."3 sive works. The conditions under which this sum is to niciolls food. Aside from the diHgust which the prac· 
A New Edible �'ruit.-The Xantllocllym'US pict0riu8.-1 iJlustra- be expended have been considerably modified, in ac- tice excites, it is a 80urce of actual and grave danger. tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8854 
Willow Gentian, or Swallow Wort.-The Gentiana asclepia- cordance with the suggestions of Senator Hawley. When it is remembered that the fatal plague at Ply-dea.-l illustration . ... . . . . . . ...... . . ...... .............. . ............... 8854: 

XII. PHYSIOS.-On the Sounds produoed in a Metallic Disk or Cord Even if there be no patriotic sentiment to prohibit mouth, Pa. , was directly traceable to the careless dis-
��"�'\,"ir��tl?�i���f�';i'dj:JU!:J'�is�tia�:e':�Tfi������.��.��':. 88i7 such a course, it is now found that it is impossible to posal of the excreta of a single typhoid fever patient, 

J�h':,a��lll�o�I s��l,��e:.�fiJtJ'.ft��t}��:��.��.����.�.���.���.���!�.g 8861 purchase guns of Krupp or any other foreign estab- it can readily be seen that milk may become in this 
D��:,n!.'$��\��.��:.s.?�.�.���:.���� .. �����.��.�:�::�������.�����:� SS>1 lishment, as they have already more orders than they manner a vehicle for the distribution of the II�OSt rna-

xll�;.(r�g���l'�:;..rw���k�gs���; Wfr��'i��nl��i����l'::lf�� can fill. It. therefore, becomes necessary to look to our l lignant disease germs. ' 
terestlng paper r .... d before the Ro�al IDl!tltutiou of Grea.t Britain 8840 own foundries for the nati"l armament. It has been So large are the possibilities for evil which may result 
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