
, ritntifir �mt1riratt. 
ESTABLISHED 1.845. 

MUNN & CO., Editors and Proprietors. 

PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORIi:.. 
"====, .. ====== ....... - -� 

o. D. MUNN. A. E. BEACH. 

'J'J<;RM" FOR THE !'i('IENTJFIC AMERICAN. 

One copy, one year, for the U. S., Canada or Mexic<? . . . . . . .. . . . ... . .. $3 00 
One copy six months, for the U. S., Canada or MexiCo . . . .. ... . . .... .. 1 �O 
Oue copy:one year,to any foreign country belonginllto postal Union. 4 00 

R
KIIIf}k� &DJb�: f6i �fo��:.�y�����:r

d
gI ·1f9:aiik8�

n
s��:e��

t 
��;hf��k. 

'l'he Scientific AIIlerlcan �lI!)plellient 
is a distinct paper from the Sf'IENTIFIC AMERICA�'. 1�HE 8LJ P PLEMENT 
IS issued weekly. Every number contains 16 octavo pajres, uniform in size 
with SCIENTIFiC' AMERICAN. 'l'erms of subscription for SUPPLEMENT. 
15.00 a year, for the U. S'l. Canada or Mexico. $6.00 a year to foreign 
countries belonging to the Posta] Union. Single copies 10 cents. Sold by all newsdealers throughout the country. See prospectus, last page. 

()olnbilled l{,ates. -'l�he SCIE�TIFI(, AMERICAN and SUPPLEMENT 
����t 

s
o�

n
�e��� ��lraJs�

a
�r�

o
fO��rg�dg6���ri

i
�s 

U
Wi�h'i�

a
p��tay

r
Hn1;�

c
�g�t 

dollars and fifty cents a lIear. 
UUilflillg' Edirion. 

THE AU.CHJTEC'l'S AND BUILDERS }f;DITION OF THE 8CIENTIFIC AMERI ... 
CAN is a large and splendid illustrated periodical, issued monthly, con
t.aining' floor pjans, perspectiv(> views, and sheets of constructive details. 
pertaining to modern architecture. Each number is illustrated with 
beautiful plates, showing desirable dwellings, public buildings !l.nd archi
tectura� work in great variety. To builders an d an who contemplate build
ing this work is invaluable. Has the largest circulation of any architec
t.ural publication in the world. 
or

S
lr:ilc���:Eo� �����. rpJ n��

l
i� �

n
JsFa,

rt
u�1Jg

e 
c���\�?e�;

a
liSb �

a
�:�r� 

C'ombined rate for BUILDI�G EDITION with SCIENTIFIC AMERICAN, to one 
address. $.�.OO a year. To foreign Postal Union countries, $6.50 a year. 
Combined rate for BUILDING EDITION, �CtKNT1FIC AMERICAN and SuP
PLI'�"'fENT. $9.00 a year. To foreig-n Postal Union countries. $1100 a year. 

�pllni�h Edition 01 the Scientific Alllel·ican. 

L A AMERICA CIENTIFICA E INDUSTRIAL (Spanish trade edition of the 
:-;crF.�TIl!'IC AMRRIC'AX) is published monthly, uniform in size and typo
J!raphy with tbe SCIENTIFIC AMERICAN. Every number of La America is 
profusely illustrated. It is the finest scientifiC, industrial trade paper 
rl;�tl��? :e�7�0�'C

a
���l

a
��d

a
���tfit X��:f:�

s 
�����

g
�ri�

t 
s����s�

b
�o!��: 

sions-wherever the Spanish language is spoken. $3.00 a year, post paid to 
any pa.rt of the world. Single copies 25 cents. See prospectus. 

MUNN & CO., Publisbers, 
361 Broadway, New York. 

drr:; ��h�a�
a
i
e
g���: 

t
�::��ll

is
re�it�;:��� ��:bfe

x
f�

e
g�d:.

o
�lyMyJ�� 

&CO. 
IrIr Readers are specially requested to notify the publisbers in case of 

any failure, delay, or irregularity in receipt of papers. 

NEW YORK, SATURDAY, JANUARY 12, 1895. 

eontentll. 

(lllustrated articles are marked with an asterisk.) 
Acc1dents. flywheeL . . .... . . . ... . . . 27 Inventions recently patented .. . . . 29 
Alloy, coin .... .. .... . . . ... .......... 26 Juggler, penny ...................... 19 
American Gas Furnace Co.'s Lectures, scientific. N. Y. City ... .  23 

forges and furnaces* . ... . . . .  17. 24 Loader, log, Brougb's* ............. 21 
Athletics, Japanese . . . ... . . .. . .. . .  18 Mines. copper, Anaconda . . .• . . . ... 23 
Battle of Yalu River" ... . . ...... . .. 21 Mu]es, astonisbed .................. 19 Bean, vanilla . . .. .. . .. . ... .. . . . .... .  2S Notes and queries . . . . . . ...... . . . ..• 29 
�6CJgairf:s�����r�r�. ����� .��::: �� �glt�����f¥e·iers; 

.. 
Deiiiti;' 

. Riin: 19 
Crusher, ore. Schierbolz* . . . . . .. ... 20 yard ............ ................. 26 
Device, lumber measurinj?, Pampas. life in* .................... 27 

Kruejrer's'l< ....... . ... . ....... .. 20 Pump, force, George's* . . ... . ...... 20 
�����!����gk

s
�f�� . ����.

f
.�:��.

r
.� ig I;,�n�ga3b��t3l�� ji�Wl��r�.��: '.: '.:: � 

Farms. fish, profltable .............. 23 Railroading, problem in .......... 19 Farms in United States ............ 26 Relic�, Columbian, return of ...... 23 
Fish, food, destl'uction of ......... 23 Sharpener. shears and scissors* .. 20 
Forests uf national domain . ....... 19 Soils, various, bearing power ...... 20 
Glass. porous, for winduws .... .. . 28 Stars, nearer to the ..... ..... . . . ... 28 
Gridley, James H . .. . ........... 18 Tbistle, Russian . . ............ ...... 23 
Half-tone pboto work .. . .. ..... ... Z'l Transparencies . . . . . . . . . .. .....• . . . .  27 
1{;��g���

z
p���ilIJ�� .��:::::::::::: � ��r;:cfe���s' ���'��t

i
.��::::::::::: rs 

Incomes, rnnglisb add American .. 26 'l'rolley, postal service .... . . .. . . . . . 2S 
Indicator speed, centrifullal. ..... 23 Women, positIon of, in Germany. 23 

TABLE OF CONTENTS OF 

SCIENllFIC AMERICAN SUPPLEMENT 

No_ 993. 

For the Week Ending January 12, 1895. 

Price 10 cents. For sale by all newsdealers. 
PAGE 

I. CHEMI3TRY.-Origin of Nitric Acid.-By Ur. T. L. PHIPSON.-A 
debated question in chemistry examined at length, with a theory 
stated.. .. .. ... .. .. .. .... .. .. .. . .... ... .. .. .... .. .. .. .... ....... .. ....... 15878 

II. Cl VIL ENGINEERING.-Ooncrete Construction. - By Mr. 
ERNEST Lo RANSOJUE.-A systematic treatise on monolithic 
and general concrete work . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . .. . . .•• 15866 

The Simp Ion 'l�unnel.-A gigantic project. involving the produc-
tion of the longest tunnel in the world, with full data . ............ .  15868 

$ titutiftt 1tutritau. [JANUARY 12, 1895. 

JAMES H. GRIDLEY. year 1875 to investigate this subject. The com mis-
It is with the deepest sorrow we record the decease, sioners on the part of Pennsylvania proposed to go 

on the 25th ult., at Washington, of Mr. James H. back to the original decree and fix the line UPOIl the 
Gridley, the active manager of the branch offices of the 1 42d parallel of latitude, with all the preciSion of mod-
SCIENTIFIC AMEl�ICAN in that city. ern science. 

Mr. Gridley was born in Boston, Mass. , January 15, The following extract from the report of the New 
1833. His family removed to Providence, R. I., when York commissioners will show the position taken by 
he was quite a lad, and there he received his early edu- that State: 
cation. In youth he was more than ordinarily inielli- "Since this boundary was fixed by methods al ways 
gent and quick to learn. Among his early acquire- employed in laying out boundaries described as paral
ments was stenography, and his knowledge of this art, leIs, and since the work was of the best quality of its 
a rare accomplishment in those days, g-ave him a po- day, therefore, according to all precedent and legal 
sition as stenographer and clerk with Fowler & Wells, ruling, there can be no doubt that the line marked 
phrenologists, New York. In 1854 he was in Cincin- on the ground by our commissioners in 1786-7 is the 
nati, learning the art of mechanical drawing in the bounding line between New York and Pennsylvania; 
patent offices of Knight Bros.; subseq ueni ly he had and every effort therefore should be made to restore 
practical experience in a machine shop. 1858 finds him this line." 
in Washington as a mechanical draughtsman and In such cases the practice is to use lands marks and 
stenographic reporter in Congress. all available testimony to recover as many points on 

In 1860 Mr. Gridley entered the SCIENTIFIC AMERI- the line as possible, and then to connect these with 
CAN office in Washington, where his sterling abilities straight lines. 
found immediate employment and recognition. His This method was adopted in the final settlement of 
conspicuous talents soon caused his promotion as the boundary between the United States and Great 
manager, a position which he continued to hold with- Britain, and in all other cases with which we are 
out interruption until his decease, always enjoying familiar. 
the confidence and esteem of his employers. The Thus we see that boundary lines, whether between 
business interests of Messrs. MUlln & Company in States or nations, when once established on the face of 
Washington, it is known, are very extensive. Of the earth, agreed upon b y  all the parties interested 
these, in all their detail�, Mr. Gridley had the man- and monumented, none of the gymnastic performances 
agement, yet such were his superior qualities as a of the magnetic needle, variations in isogonic lines, or 
business man that in all these years there was never any modern discoveries as to the migratory character 
an example of irregularity or confusion. No one could of parallels of latitudCl, will ever disturb them there
have been more devoted to the interests of those for after. Even the joint action of two States is not suffi
whom he acted than was Mr. Gridley. He was im- cient to move a boundary line that has once been es
plicitly relied upon, and discharged every trust with tablished, until such action has been ratified by an act 
zeal and ability. of the United States Congress. 

The number of employes' under his management Any one desiring to pursue this subject farther will 
was quite large. He had the happy faculty of so di- find ample satisfaction in the final report of the New 
recting their efforts as to yield the best industrial re- York commissioners, to which the surveyor's (Maj. 
suIts, alld yet every individual revered Mr. Gridley as Clarke) report is appended, 1886. What map of New 
a friend and associate. Hampshire shows any part of that State limited�by 

As the head of a large establishment like ours, the the 45th or any other parallel of latitude? 
number and variety of important question s relating to N. SPOFFORD, 
Patent Office Jaw and practice, that constantly arose Surveyor for Massachusetts on her northern boundary. 
for decision was marvelous; but Mr. Gridley disposed Haverhill, Mass., Dec. 31, 1894. 
of them with rapidity and almost unerring jlld�ment. _ ........... , ....... , ....... _-----
He was necessarily brought into frequent intercourse Japanese Athletics. 
with the various officials of the Patent Office, from the Athletl'cs hold an important but subordinate posi-Commissioner down, and it may be said, without t' . th h 1 f J 0 . 
affectation, that he invariably commanded the respect IOn Ill. e sc 00 s o  apan. . nee a. ye�r there IS a 

d t f th 'th 1 h h d d I' M gatherIng of an the students In a du;tl'wt to enga�e an es eem 0 ose WI w 10m e a ea lngs. r.. . 

G 'dl ' 't' ft b ht h' . t . 

I 
III athletJc contests. In those seen by.Mr. Heal'Il, and rl ey s POSl IOn 0 en roug 1m In 0 commumca- d 'b d '  " GI' f U f '1' J " . . .  d h '  t .1 t escrl e III Illlpses 0 n aml Jar apan, SIX bon With the hea s of t e varIOUS govern men uepar - tb d b  d '  I f il th h I 'th' ments, with governors, senators and representatives. . ousan oys an 

.
gll· s rO.m a e BC 00 S WI 1Il a 

H . b d b  11 f h' k' dl d' ·t· d distance of twenty-five mIles were entered to take e lS remem ere y a or IS In y ISPOSI ,IOn an . 
t· f t b '  th d H' d t· I t· part. A CIrcular raee track, roomy enough for an sa IS ac ory USIness me 0 s. IS omes IC re a IOns . .  

II thO t Id b d . d H h d I 1 h army, allowed four dlfferent kmd:; of games to be per-were a a COli e . eSlre . e a a ove y Ollle, I formed at the same time. and here, after the busmess cares of the day were over, Th b t th b f d'f he was accustomed to enjoy the refining influences of ere were races e ween e est runners 0 1-

music and literature. He was one of nature's noble- feren(schools, and races in which the runners were tied 
To us his loss is irreparable. together in pairs, the left leg of one to the right leg of men. the other. 

" Green be the turf above thee, 
Friend of our better days; 

None knew thee but to love thee, 
None named thee but to praise." 

Little girls-as pretty as butterflies, in their sky blue 
hakama and many-eolol'ed robes-contested in races 
in which each one had to pick up as she raIl three 
balls of different colors out of a number scattered 

• ••• • over the turf. 
PARALLEL BOUNDARIES. The most wonderful spectacle wasthe dumb bell ex-

To the Editor of the SCIEN'rIFIC AMERICAN: ercise. Six thousand boys and girls, massed in ranks 
In your is�ue of December 15 I find an article on a�?ut five hu�dr�d deep; six thousa�d pairs of an:ls 

page 371 relative to the migratory character of paral- rIsmg and fallmg exactly t?gether; SIX th.ousand pairs 
I I f I t't d '  t f 11 'of sandaled feet advancmg or retreatmg together e S 0 a I u e, m par as 0 ows: . . . . . 

"From the Lake of the Woods to Vancouver's at the signal of the n�asters of gymnastICs, d.lrectmg 
I I d th 49th II I h b t bl' h d th all from the tops of lIttle wooden towers; SIX thou-s an , e para e as een es a IS e as e d '  h . h " " b d I· b t th U 't d St ' d B  ·t· h san vOIces c antmg at once t e One, two, three, oun ary Ine e ween e ni e ate� an rl IS . .. . .  . 
A . f d' t f th 1 200 '1 S· · at the dumb bell drIl l: IchI, lll-san, shl-go, roku-merICa, or a IS ance o more an , ml es. ImI- h' h' h h'" larly, the north line of New York, Vermont,and a part s IC I, ac I. 

. , . . 

of New Hampshire is the 45th parallel for more than The games beg�n at eight. 0 clock m the mO.rnmg 
250 '1 Th h·ft· f th t b d l' and ended at five m the evenmg. Then, at a slgnal. ml es. e � l ing 0 ese wo oun arv mes, . . . . 

tl b ·  It tI d th ... d'c fully SIX thousand vOIces pealed out the natIOnal consequen v, rmgs a erna e y un er e Juris I - . . 
t· f th ·U 't I St t d C d t t '  f anthem, and concluded It with three cheers for the IOn 0 e llJ e( a es an ana a wo s rips 0 • III. CYCLING.-Tbe Automobile Bicycle.-A bicycle witb gaSOline land 60 feet wide and 1,200 and 250 miles in length. Emperor and .Empress of J �an. The J a�anese, m-

engine to propel it.·-3 illustrations . . . . ................ . . . ...... ....... 15870 
"T th th t '  11 000 1 d hi stead of shoutmg when they cheer, chant with a long 

IV. GEOLOGY.-Recent Glacial Studies In Greenland.-Valuable 
oge er ey con am , acres, or an enoug 

I' "A' I" h' h d I'k th . 
f h d d d '  d f T" I d II cry, ·a·a-a-a-a . w lC soun s l e e openmg or a un �e �oo . size 

. 
arms. lJIS an w�s a on tones of a musical chorus. contributions to contemporaneous geolojry and to old-time glacial 

operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l5876 
The Seventh Winter Meeting of the Geological Society of 

America.-Report of the proceedings at the Baltimore meeting ... 15876 

the Canadmn Side m April and May, 1890, and m May, 
1891, all on the United States side in Nov., 1890, and 
again in Dec., 1891." 

V. HORTICULTURE.-Serrastylis Modesta.-An orcbid of new Without occupying any of your space commenting 
genus and species descnbed.-l illustration ....... .. .. . . .......... ... 15875 upon the usefulness of this discovery, if it is one, I 

VI. MECHANICAL ENGINEERING.-Tbe Engine Room of a Great think you need have no apprehensions relative to its 
Steamer.-An illustrated description from the popular and scien- b d l' tIt h b . . 
tific standpoint of tbis modern mecbanical marveI.-7illustrations 15883 effect upon oun ary Ines la. may ave een ongIn-

ally referred to some parallel of latitude, as was the 
VII. MISCELLANEOUS.-A Gossip on Tobacco.-All abont the line between Pennsylvania and New York fixed by weed.-Its good and bad qualities.-3 illustrations . . . . . . . . . . ......•.. 15874. 

decree upon the 42d parallel. 
This line was located on the ground by commissionmining High Melting Points.-Ingenious application of the air 

tbermometer to pyrometry .. . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . ... . . . . .. 15877 ers in 1787, one of whom was the celebrated David Rit-
VIII. PHYSlCS.-Professor Victor Meyer's New Metbod of Deter-

Tbe Amsler Tacbymeter.-An apparatus for measuring the tenhouse (a surveyor then without a peer in this 
speed of rotating bodies.-2 illustrations .. . . . ......... . . . . . . . . " ...... 15869 country or any ot her), with all the precision a vail-

IX. RAILROAD ENGINEERING.-Beak Locomotives.-A novelty able at that time, and monuments placed at every mile. 
in Frencb�railroad practice.-A locomotive constructed to reduce Af 1 f i t f th air pressure.-lll1ustration . ..... .. .. ........... ... .. ... . ...... . ... ... l5870 ter a apse 0 near y a een ury, many 0 ese 

'monuments were more or less displared or lost, and 
x. TECHNOLOGY.-Tbe Manufacture o.f Salt.-By THOMAS WAR�. I portions of the line became somewhat obscured, Com--An excellent contribution to applIed chemlstry.-How salt IS . .  . llroduced and purified ..... . ... ......... .... . ........................... 158'11 mI SSIOnerS for both States were aut hOrIzed ahout the 
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... Ie •• 
"rreck of an Engine .. 

A serious accident occurred recently to the great 
engine in the blast furnace of the Carnegie works at 
Braddock, Pa. The engine was used for four years to 
furnish the hot air for two of the great furnaces. The 
engine was disabled by a mass of iron falling on it from 
a height of twenty feet. Several of the pipes were 
crushed, and the engine" ran away" and was broken 
to pieces by the violence of its own action. The fly 
wheel, which measures thirty feet in diameter, flew 
apart. and pieces of it weighing two tons were hurled 
more than a block away. The engine house was de
molished. The loss is n.bout $15,000. and it will neces
�itate closin/o!' the furnaces for an indefinite period. 

The output of the furnaces was about 250 tons per 
day, and over 300 Illen employed in this department 
will be thrown out of work. 
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