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THE USE OF STEEL FOR STRUCTURAL PURPOSES. I lion" is thQ product of the ore smelters of the mining re
At the last meeting, in Pittsburg, of the Engineers' Society i gions, and bears about the same relation to refined silver as 

of Western Pennsylvania, the subject which most interested! pig metal to refined steel At the Pittsburg refining estab
the iron and steel men of Pittsburg was the topic ably: lishment this base bullion is converted into lead, silver, and 
handled by Mr. A. F. Hill, C.E., of New York, in his I gold. The precious . metalS find theh: way to New York, 
paper entitled "Steel in Construction." The points pre- while the lead is consumed by the makers of white lead. 
Bented embodied a series of interesting tests conducted by The Utah ores are the richest in gold, sometimes reaching 
the gentleman named, with open hearth Pittsburg steel 40 ounces per ton. Of silver, the Pennsylvania Lead Com
from the establishment now supplying the steel for the wire pany ships 50,000 ounces per week, or two tons, represent
used in the East River Bridge cables. These experiments ing in value, at $1.14 per ounce, $57,000. This metal leaves 
were conducted at the works of the Keystone Bridge Com- the works in pretty bars of 2,000 ounces each. 
pany, Pittsburg, at J. M. & J. B. Cornell's works, New .. , • , • 
York, and at the United States testing machine at Water- THE TELEGRAPH SET SCREW. 

town, N. Y. Following are the salient points in Mr. Hill's The decision of Judge Blatchford sustaining the Page 
paper: Electrical Patent was noted in our issue of March 6. 

"Within the past few years there has been dev�loped in I April 4 Judge Blatchford heard motions by the American 
this country a tendency toward steel construction, which to- Union Telegraph Company, the Wabash, St. Louis and Pa
day is so pronounced as to ccftnmand the most thoughtful cHic Railway Company. and the Union Pacific Rail way Com
consideration alike of constructors and manufacturers.' The pany, praying to have the decision referred to so modified 

� To Advertisers.-The regular c irculation of the SClE:NTIFIC adaptability of steel to purposes of construction is probably as to exempt them from the payment of royalty to the West 
AMERICAN is now Fifty Thousand COI)les weekly. For 1880 the no longer questioned, yet there is still a certain distrust ern Union Telegraph Company, on the grounds that they publishers anticipate a still laI"/(er circulatiou. the material in minds of many thoughtful men, who believe have always used the machine and devices inv�nted and pa· 

The Scientific AlRerlcan SupplelRent 

Is a distinct paper from the SCIENTIFIC AMERICAN. 'rHE SUPPLEMENT steel to be endowed, more than any other material, with that tented by Prof. Morse, and that it could be proved that the 
is issued weekly. Every number contains 16 octavo pages, uniform in size exasperating qualit.y which might fitly be called the' innate original Morse instrument on exhibition in the office of the with SClENTIFIC AMERICAN. Terms of subSCription for SUPPLEMICNT, 
�fl �e��e.feaf.?:s

t�t�tu��o�Hg�sg�����. 
Single copies, 10 cents. Sold by cussedness ' of inanimate objects. This arises un dou btedly Western Union Telegraph Company was made by Prof. 

Combined Rates -The SCIE"TIFW AMERICAN and SUPPJ,EMENT from some of the remarkable and seemingly inex�licable I Morse as early as 1835, and contained all the essential parts 
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a�ile���"t:d���;S��, �;cJ:rJr.?J. seven dol\"rs. Both failures which have occurred in finished parts of steel, some of the apparatus and devices set forth in the eleventh, 
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order, or registered letter. of them breaking under loads utterly inadequate to produce I[ twelfth, and thirteenth claims of the Page patent. 
SeleutUlc AlRerlcau Export Edltloll. ruptur�, others breaking in some instances without any ap- The petitioners allege further that the defense in the pre-

The ScmNTIFIC AM"RICA� Export EditiOn Is a large and splendid perl-

I 
parent cause at all. I use the expression' seemingly in ex- vious suit could have proved (though they did not) that the 

f!�:\����� P"a���,
a :g�'::'iy �;\��t��:�:�:;."b�����: abfl����:th��di�� plicable ' advisedly, for I believe that every such extraordi- testimony of Page in the suit of French against Rogers re

plates and pages of the four preceding weekly issues of the SC.IENTIFIC f 'l ' t'bl f t' l I t' d 1 t d t th t' 1 t f th M t d AMlmlcAN, with its splendid engravings and valuable Inform!'tlOn: (�.) I nary al ure IS suscep 1 e 0 ra lOua exp ana lOn, an can a e 0 ese essen la par s 0 e orse appara us an _ 
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hgf�t"� almost invariably be traced, not to the inh erent defect in the devices; they could have proved by Thomas Hall of Boston 
�origcur�
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e.,;�� material itself, but to the wrong treatment of the steel dur- that in 1847 he manufactured a machine under the Morse 
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�;�:!nteed clrcu- ing the process of manufacture into parts of the structure. patent, which contained a device and combination adjusting 

l.\'g�'M�,:�kc�'g-::e��i�\V6���S tbroughout the world. Addres� MO:N.N & I propose to lay before you the results of some steel test.s or regulating the length of the vibration at the armature of 

NEW YORK, SATURDAY, MAY 15, 1880. 

Contents. 

(Illustrated articles are marked wi th an asterisk.) 
AgriCUltural inventions .... ...... 80S 
American industries' ............. 80S 
Ammonia, manufacture of ....... 812 
Assaying jlold and silver (24) ... .. 315 
A tropine. uee of in cataract ...... 305 
Illow pipe. air reservoir for (Il· .. 314 
BOiler, cheap 14) ................... 814 
Root blacking (9) .................. 814 
Ca.stings, shrinkage of (11) ... .... 314 
Cement for soft rubber (18l ...... 315 
Cement for wood (20l ... ....... , . RI5 
Cement. pitch for (28) . . ... ........ 315 
Colfee product, the ................ 305 
Dump car, new* . ....... ........... 306 
Edison ligbt. the .. ' .... " '" ..... 8DS 
Flowers and the weather . .. . ... 813 
Gang plow, improved· ........... 8oo 
Genes.ee Falls. a plan to utilize .. 313 Glass. to drill (61. .................. 31 4 
Glass, to etch (15) ... .............. 314 Glass tubes, to cut r;J)" •• • . . . . . . •  314 
Gun wad. improved .... ......... 310 
Industries, American * ............ 803 
Inventions. agricultural., ........ 308 
I��:�t1g�:: �fJC::�::r.: :: .',:',',:', i15 
Inventions, miscellaneouB ....... � 

Iron works. American, first ...... S05 Light, nature of . .. ... ........... 809 
Mississippi River Commission .... 812 RaIlway at Vesuvius ..... ..... .. 309 Refrigerator, filling for (8) . ..... 31( 
.ltotary engine. new*... . • .••. . 3:10 Safety valve, 11ft of (2) ........... 814 
Sheep rot .................... ..... 313 
Ship canal, Illinois. proposed . ... 309 
Sbirts and collars, manuf. of' .... 303 
SUver, two tons per week . • ..•••• 3(M 
tlteamer Pellworm (14) ............ 314 
Steel for structural purposes .... SM t:;oU', temperature of in winter ... 312 
Stone and ore breakers, test' .... 812 
Stumps, to remove (5) ............. SI4 
Telegraph, chronology of the .... 30i 
Telepbone ceut.olf.switch board S05 
Telephonic communication* .... 307 Tool handle, novel' ....... " ...... 310 
Tooth wash (8) .................... 314 

'{,f���;,
c
�l'e�e(I�f.�.:::.::::::::::: 3il Water. dye to test (19) ............ 315 

Waterproofing (16) ................. 815 
Well, a deep ......... ...... ........ SIS 

TABLE OF CONTENTS. OF 
THE SCIENTIFIC AMERICAN S"(JPPLEMENT 

Nc>.22B. 
F.or the Week endlll& May 15,1880. 

Price 10 cents. For sal e by all newsdealers. 
PAGE 

I ENGINEERING AND MECHANWS_-The Zoological Museum at . South Kensington, London. Fit,- 1. Soutb Front.-Fig. 2. £rinCiPal 
ii'i�f��"r'iide�t:;se���::: .. �� .. ���.�. ����.��::-:-��:. �: .. nt

���.�: 9629 
Tests of a Smoke Consuming Furnace ............................... 8624 
Gas Stoves. Important paper by Dr. JAMES ADAMS. of Glasgow. 8624 
Drake's Indicator. An improved instrument for recording the 

�peed of macbinery . 3 figures . . . . . .. ............................ ..... 8624 
J Shall the Millstone be ouperseded? Comparative merits of dif-
ferent styles of milling - .............................. ,.. ............... 8624 

Progress of Milling in the West...... ...... .... .. ....... ' ......... 8625 
The Manufacture of To),s. The rise and progress of the toy in-

dustry at Sonneberg anll Nuremberg. Extent of the business ..... 8625 
General Arthur .Jules Morin ........................ ............. ... S626 
The Albert Medal. List of the reCipients. with summary of the 

services for which the medal has been awarded........ . . . . . . . . . . . .  S626 
Indian Freighting and Mechanical Pursuits.-Sioux fidelity and 

efficiencY ............................................... .................. 8626 
Fleuss' Diving Helmet ............................ '" .................. 8627 

II. TECHNOLOGY AND CHEMISTRY.-The Iron and Coal Mines of 
Virginia .......... _ _  ' ...................................... , ....... ......... 8627 

p�rel
m��1

ed
J 
MEl'�W1R�S.�.I����� .. �

e
�:�������. ��:. . ����t��� 8628 

The Corrosion of Iron-Causes and methods of prevention ...... 8628 
Mixed Goods.-Silk and Cotton, Wool and Cotton, etc. By M. J. 

PERSOZ. . . . . . .. .. . ...... ' . . .. . . . .. . . . . . .. . . . . . .. . . . . . . . .. .. . .... . .. 8629 
�!��!B�� Gci'I���ln{;'

y
:!:'(r:B':';mine:' 'Bi' 'R'. ':MULLER' and'R: 8629 

BOCKEL. 1 figure ................................... .............. ...... 8629 
§��r��!O;��'\>�ea;�;itY���� ft.�W:,';;. :::::: .: :::. ::.: :::::::.:::: ::::. = 
1 p�;�ar,;':To�

s
g':��rmining·iJi;;Qu,;nUiy oj Witter iii Milk:' i 'fig'. = 

Luminous Paint. . . .. . . . . . . .. . . . . . . .. . .. . .. . . . ... . . .. . .. . . . .. .. ... .. . . .. 3630 
III. ELECTRICITY, HEAT. LIGHT, ETC_-Physlcal Society, Lon

don.-" Flashing" in cupellation.-Frlctlonal electricity and the 
Edison telephone. -A curious anomaly in frictional eleotrlclty . .. 8627 

The Transmission of Heat. Decharme's observations ...... " S627 
Variation of the Compass In the United States.-Table of direc-

ti� ��v�:��ri�\i't���s�o����"epjece,j:·iiiJ:H. w¥i-iiii;Iii:D: = 
Vi�ratory Motion in Fluids .......................................... :. 368(1 

[V. MEDICINE AND HYGIENE.-Unrecogulzed Bright's Disease. 
ByB. A.SEGUR,M.D .... .......... . .. . .......... . .. ............ . . .. 3630 

Albuminuria in Persons Apparently Healthy. By JOHN MUNN, 
M.D ........... ..... ....... '" ........................................... 3681 

Cure for Colds .. ...... . ... . ......... ....................... .......... 8631 
InfectiOUS Pneumo-Enterltis ...................... ................... 3681 

made under such conditions as would naturally arise when an electro-magnet by means of a set screw as described in 
the material is to be used in a structure." the 13th claim of the Page patent; they could have produced 

The samples tested ranged from 0'30 per cent to 0 '50 per an affidavit of Mr. Page himself, taken in 1848, in the suit 
cent carbon, and were in the form of eye bars, plates, and of Morse against O'Reilly; also, the defendants could have 
girders. In the first named, the eye bars were from the proved by the Rev. S. Irenreus Prime that Mr. Page wrote 
Kloman machine, which rolls the bar complete from end to to the Hon. Ainos Kendall in 1848 that he had never claimed 
end; the Keystone" upset " bar, and bars made by welding the invention of the receiving magnet used in the Morse 
and die forging. The tests showed that the first two classes telegraph; and the defendants could have made use of the 
gave best results, and the last named second best, and the depositions of Professor Morse, taken in 1850, in the suit of 
process of welding and die forging" could not be recom- French against Rogers, and of Leonard D. Gale in the suit 
mended for general practice." The tensile strength of these of Morse against O'Reilly. 
bars ranged from 93,000 lb. per square inch in the 0'30 per The petitioners further asserted that· they were ready to 
cent and 102,000 lb. in the 0'50 per cent steel. produce before the court one of the machines now and for 

The tests made on plate steel were crucial. A % steel many years past used by them in telegraphing, and the mao 
pl ate was teshld in the direction of rolling, and across the chines used by Mr. Hall, and if aided by the process of the 
same; also as to the relative strength of sheared and court they will cause to be produced by the Western Union 
punched plates, and the effect& of annealing and tempering. Company the machine used by Prof. Morse and presen.ted to 
To ascertain just what such a plate, would stand, Mr. Hill the company after his death; upon a comparison of which 
punch�d out the edges of such a plate and then reduced its it would be seen that the machines now used by the petition
gauge by cold hammering to fi of an inch. The sampJe ers and that made by Mr. Hall and that used by Prof. 
was then heated to a bright cherry, and annealed forty-eight Morse are alike in their essential parts, and that all of them 
hours in lime. A test showed an elastic limit of 55,000 lb., have the designs and appliances mentioned in the eleventh, 
and an ultimate strength of 100,400 lb. In tempering twelfth, and thirteenth claims of the Page reissued patent. 
sheared and punched plates from a low heat in oil, the Two weeks were allowed by Judge Blatchford for the 
effect was contrary to what might be expected; instead of plaintiffs to make answer. When the case was called the 
rendering the material bard and brittle, it restored its duc- i counsel for the Western Union Telegraph Company denied 
tility and increased its ultimate strength. The last test was that due'diligence had not been used in obtaining evidence 
with a steel girder of /,; web plate, 12 inches high, with /6 in the previous trial, and produced the original model of the 
top and bottom plate, and --/-r 2 X'  x 2.X' steel angle. For Morse telegraph instrument, to show that the disputed set 
such a girder (6 feet long) in iron the test load would have screw governing- the play of the armature was not there and 
been not quite 22 tons distributed load. The steel girder I never had been. It was held by the opposite side that the 
was tested up to 65 tons distributed safe load; and unWer a I original screw had been removed and another substituted, 
continued application of 103 tons distributed load, acquired' whereat 1m excited colloquy ensued between the opposing 
only a permanent set of half an inch. counsel; but no evidence would appear to have been brought 

Mr. Hill concluded his paper as follows: H The foregoing to show the real function of the screw which the model now 
tests are a fair indication of the wide range of application carries. 
steel is capable of in construction, and they also show very 'rhe arguments of the counsel being unfinished for lack 
conclusively that our present methods of dimensioning will of time, the case was carried over to Monday April 26, and 
have to undergo modification; that our present safety fac- again to April 30. 
tors, based as they �re entirely upon an assumed ultimate ... , ••• 
strength, become almost meaningless when we ha"e to pro- STEAM INJECTORS, 

portion in steel; ,and last but not least, that our mechanics Among the most reliable and effective devices in this 
must learn to test steel as steel, and not as iron. Steel con· class the Rue's Little Giant Injector occupies a prominent 
struction is undoubtedly the construction of the near future. place. It is made by the Rue Manufacturing Company, 
The conservative element in our profession which to-day Philadelphia, Pa. The lawsuit for infringement, recently 
opposes it will still oppose it twenty years hence, just as it I mentioned in our Paper, has, we learn, been fully settled, 
took them twenty years to learn that iron was better than and the company is now increasing its facilities and extend
wood. This conservative element is not without its use by ing its sales. The Rue Company's advertisement will be 
any means; nor are the sand bags to the aerial navigator; found in another column. 
they help to steady the flight of his air ship at the lower 
levels. To make thp, comparison complete, let me add, that 
to reach a higher altitude, they must bo.th be thrown over
board." 
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A bill to provide for the registration and protection of 
trade marks was passed by the House of Representatives, 
April 27. It included the first thirteen sections of Bill No. 
5088, submitted by the Committee of the Judiciary as a sub
stitute for H. R. 2573, and H. Res. 125. L�s����sg�:.�����.���::'.�������
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The committee sought to re-enact substantially the trade 
mark legislation of 1870 (Rev. Stat., sections 4937-4947 in
clusive) with the act of 1876, save' that the operations of the 
proposed law were confined to trade marks used in com 
merce with the Indian tribes and foreign nations. 

Before its passage the House struck out all the penal and 
search-warrant clauses (sections 14 to 21 inclusive); so that 
the proposed law re-enacts only so much of the old trade 
m!l.rk laws as are embraced in sections 4937-4942 of the 
Revised Statutes. 

The bill as passed also provides that applicants for regis-
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