
16 

'titntifit �mttitan. 
ESTABLISHED 1845. 

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

No. 261 BROADWAY, NEW YORK. 

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

1'EKll.IS FOR 'rHE SCIENTIFIC AMERICAN. 

One copy, one year po.tage Included .. ....... •.• • •••..........•....... $3 �o 
One copy, six months postage included ..... ......................... 1 60 

Clubs. -One extra copy of THE SCIENTIFIC AM ERICAN will be supplied 
gratis for every ClUb of five subscribers at $3.2U each: additional copies at 
Bame propOrtionate rate. Postage prepaid. 

Remit by postal order. Address 
. 

MUNN & CO., 261 Broadway, corner of Warren street, New York. 
1'he Scientific Anterican Supplement 

\sll distinct paper from theSCIENTIFlC AMERICAN. 'rHE SUPPLEMENT 
is issued weekly. Every number contains 16 octavo pages, uniform in size 
with SCIENTIFIC AMERICAN. Terms of subscription {or SUPPLEMI�NT, 
$5.00 a year, postage paid, to subscribers. Single copies, 10 cents. Sold by 
all news dealers throughout the country 

(lcnnblncIl Rates. - The SCIENTIFIC AMERICAN and SUPPJ,IOMICN'£ 
wU! be sent for one year postage free. on receipt of seven /lollars. Both 
papers to One addresB or different addresses as desired. 

The safest way to remit is bv draft, postal order, or registered letter. 
Address MUNN & CO., 261Broad way, corner of Warren street, New York. 

Seientific Anterican Export Edition. 

The SCIIr.N'l'IFIC AMERICAN Export Edition is a large and splendid peri .. 
odical, issued once a month. Each number cc.ntains about one hundred 
large quarto pages, profusely:llustrated, embracing; (1.) Most of the 
plates and pages of the four prece'�ing weekly issues of the SCIJr.��l'IFIC 
A1\U:RICAN, with its splendid engravings and valuabl� information: (2.) 
CommerCial, trade, and manufacturing nnnouncements of leading hOUl·les. 
Terms for Export Edition, $5.00 a year. sent prepaid to any part of the 
world. Single copies 50 cents. � Manufacturers and others who desire 
to seoure foreign .trade may have large, and bandsomely displayed nn ... 
nouncements published in this edition at a very moderate cost. 

1.'he SClE:'\TIFIC AM I�IUCAN Exoort Edition has a large guaranteed circu ... 
lation in all commercial places throughout the world. Address M U:N.N & 
c.;O.,26l Broadway, corner of Warren street, New York. 

NEW YORK, SATURDAY, JULY 8, 1882. 

Contents. 

(Illustrated articles are marked wi th an asterisk.) 

Agates, how they are formed ..... 22 
Agricultural progress, ten years'. 17 
Atmosphere, none in the moon ... 17 
i:Mg��e:o

e:ei:·a:::::::::::::.::::: � 
Bean disease ... . .............. " .. 17 
Binary injector, the· ............. ., 18 
���e�f:�8:r.

a
auioml�ii·C*::::::::: �� 

Brain work for children ........... 25 
Canada., the census of .......... ... 20 

8�s����lk��� carrYing capa'city 'Of i� 
Clock. perpetual. motion. a ....... 21 
Comet Wells, seen at midday .... 24 
Comet Wells, why it hasno tail .•. '14 
Coral, Ilrowth of ....... ..... ... . .. 11 
Cotton basket, folding' ............ 26 
Cotton-seed jat . . . . . . . . . . . . . . .•. . . .  �4 
�ie��it��he:n�:��'f4

R�:r����::: l� 
Rlectricity for aerial navigation*. 23 
Hlevators, safety attachment for* 26 
Employment for the idle . ....... 16 
Jrstd

h�gk�Y����s::�*: ::: :::.::::�: �g 
Fish. migration of.. .... . . . .. . .. 18 
Flowers, gold and silver plated ... 17 
Four hundred miles a day. over ... 17 
Glass blowers, New Jersey ........ 18 
Glucose, newly-obs. props. of ..... 23 
Gold alloys, col. and pick .......... 24 
Grain, dry, cap, for moisture ...... 24 
Grape vine, valuable .............. 24 
Guns, magazine.. . . ... . .. ... .. ..... 17 
Heater for cars* . . . . . . . . .  � ...... . . . 25 
Heels. Jj�rench, orig'in, etc., of ..... 21 
Homeopathy. progress of . . . . . . . . . •  23 
Injector, BinarY

J 
the' .... .. ...... 18 

I����fi·ot�l
.��ch��I;�r����.� �: �: �� 

Inventions, miscellaneous* . . . .. . 26 

Inventions, recent* ................. 25 
Jeannette, the last of the ......... 24 
Mastodon, New Jersey, a .. ...... 21 
Meat, fresh, from New Zealand .. 2J 
Mechanical invention.s* ........... 26 
Metals, phos., how to make ....... 22 
Nitrous aCid. new test for ......... 22 
.N otes and queries ................... 27 
Organ bellows, mech. forwork* .. 26 
��':,t�'i�oi.abt'k��e¥o�k city::::: �� 
Press for manufacture of oils* ... 22 
Pump lifting and force* . . . . . • . . . .. �5 
Rice VB. maize in brewing .... . . 21 
Roach, John, of New York' .... 15, 19 
Rodgers, crew. the, return of ..... 18 
Saddle tree, new* . . ..... .... .. 26 
Seat, store counter* .... ....... ... 26 
Seed planter, cover, and fertil* .. 25 

��at�I��e,';�t.'J:���cti�g�:"15, l� 
Slaughter of railwa;y men...... 16 
Speed, fast. from Chma to London 20 

�f!g.ef�������roved*·:::::::::·:. �A 
Stand glass, self-closing ......... .. 22 
Statue, a, struck by lightning .. ... 23 
Steam on street cars . ... . ... ... .... 17 
Stereoscopes, enlarged ............ 24 
Stock farming, Chinese ........... 21 

�����f�a:i ::�����Ve�g;��.���· � �. �2 
'rin cans, etc., old, new use for ... 25 
Tornado, remarkable. .... . . .... 17 
'l'rain brakes for freight cars. . .. 2'() 

��!!:is-:V:���t:��tf��gl*�:: : : : : ::: �� 
Wave, remarkable, on Lake Erie. 11 
Wedge driver* ..... . ... .... 25 

�����1 g::8�i�:;:Wc�rr�g
e

e*::'::: �� 
$350 a square foot . . . . . . . . . . . . . . .• . . 25 

TABLE OF CONTENT� OF 

THE SCIENTI FIC AMERICAN SUPPLEMENT 

N"e>. 840, 
For tbe Week ending July 8, 1882. 

Price 10 cents. For sale by aU newsdealers. 
PAGE 

I. ENGINEERING AND MECHANICS.-The Gardner Machine Gun. 
-8I1gures. -Detalls.-Gardner machine gun used in Mrltish navy .. 5415 

John Roach, of New York.-Hls ship-building and his views ...... 5416 
Great Paul,-Tbe new bell for St. Paul's Cathedral, London.-5 

figures.-The removal.-Hun� in foundry for experimental swing-
Ing. -Position for testing tone.-Boring for the clapper bolt.-In-
side.-Ou1side .. ............................................... . ...... . 5419 

The Great Organ at the Crystal Palace.-A description of the 
great organ and its construction.-l full page illustration.-u Sec ... 
tion through the great organ." and many figures of details . . . . . . • . . .  5419 

Gold Wire.-The drawing of gold and silver wire.-Apparatus, 
processes, etc..................................................... . ...•.• 54.23 

. Plate Glass Manufacture .............. ........ ................ .. .... 5424 
The Washing of Clays .... ............... " ..... . . ................ 5424 

II. TECHNOLOGY AND CHEMISTRY.-Lochmann's Improved 
Atomizer.-I figure.................... .. . . . . . . . . . . . . . . ..............• 5424 

The Last New Developer. By W. T. WILKINSON .................. 5425 
On the [ntensiflmtion of Negatives.... . .. . . . . . . . . . . . ...• . . . . . . . . .  , 5425 
A New Mercuro-Cyanide Intensifying Process for Gelatin(}ooBro-

mide Plates. By Dr. J. M. EllER . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . • . . . .  5425 
Carl Wilhelm Scheele.-Sketch of life and labors . . . . . ....... . . . • •  5425 
Manufacture of Lactic Acid .  My CHAS. E . AVERy . .......•••. . . .  5426 
Curiosities of Color. By HENRY J. SLACK . . . . .. . . . . . . ......•.•.... 5427 
Some Appliances for Gelatino-Bromide Work.-4 figures ... • . . . .  5427 
Potash and Iron for H Yellows" tn Peach Trees .................. 5430 
Oleomargarine and Lard Cheese . ... . . . . . ..... ....... ..... . . ..... . . .  " 543() 

Ill. NATURAL H[sTORY ETC.-Notes on the Spongill81 of Butralo .. 5426 
The Arrival of Man in Europe. By JOHN FISKE.. .... ...... . .... 5428 
Notes on tbe Cotton Industry of lftdia. By an Indian Mill Man­

ager.-A minute account of the native workers and their modes of 
living ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . • .  " .............. 5428 

. IV. HY GIENE, MEDICINE, ETC.-The MIcroscope in Disease ....... 5428 
The Chemical Lung.-I figure ........................................ 5428 
DaDj(ers of Well Water .... . . ...... .. . .... . ...... .................... 5428 

y. ARCHITECTURE, ETC.-Country House, Costing $700. By A. C. 
SW A RTZ.-6. lIgures.-Elevations, plans, etc.-Estimates of ma-

terial. . .....•............ .•.••....•.........•....•....•.•.•.•..........••.•. M22 

Jcitutific �mtticau. 
THE SLAUGHTER OF RAILWAY MEN. 

At the recent meeting of the Master Car builders' Associ­
ation, Mr. Forney said that from 1,200 to 1,500 railroad em­
ployes are killed, and from 5,000 to 10,000 injured, every 
year. 

Curiously the railway train is most dangerous before it 
leaves the yard, the hazards of the road being slight com­
pared with those of the station. 

In his address President Garay said that the present de­
fective and expensive devices for coupling freight cars have 
been in use for many years wi thout any marked improve­
ment upon the old link and pin system. Although thousands 
of patents have been granted for improved draw bars and 
automatic couplers, many of them with some merit, yet 
none ha ve sufficient advantages to place them in general use. 

Though most of the injuries.to train men while coupling 
cars were, he believed, the result of carelessness on their 
part, it was none the less important. that some means should 
be devised and adopted which would prevent the present 
risk to life and limb in the making up of trains. What was 
wanted was an automatic coupler, dispensing with the use of 
loose links and pins, and at the same time admitting of their 
use when needed. 

The committee on automatic couplers and drawbars re­
ported that out of the 3,000 patents issued for deVICes of 
this sort they were unable to select and recommt'nd one as 
a standard. The implication was that tbough some of tlle 
inventions were good there was none that satisfactorily met 
all the requirements of the case. 

Whoever will watch the making up of trains in any large 
and busy yard will soon see abundant occasion to cnarge 
the yard-men with recklessness. It would be a harder task 
to discover how, under existing conditions, the w ork could 
be done without a constant running of risks that to a cautious 
onlooker would seem little less than f00lhardy. So long as 
men have to go between cars to couple them they must be 
reckless-as a soldier is "reckless" wbo, in the discharge 
of his duty, exposes his person to the shots of the enemy. 
It is a problem for inventors to solve to furnish the means 
for obviating this great hazard to yard-men; and it is the 
business of railway officials to promptly put to practical test 
every devil::e that seems reasonably well calculated to cure 
the evil. 

Battles which have decided the fate of empires have been 
lost and won at a smaller cost in life and limb than that re­
p'orted by Mr. Forney. 

The urgent need of a better state of things has already 
made itself felt in legislative assemblies, and inventors may 
rest assured that the railway companies will not long be 
allowed to overlook or reject any device which shall meet 
the requirements of the case, even if they should be disposed 
to do so. The slaughter is too great to be tolerated in the 
face of a reasonable prospect of cure. 

It is needless to add-what must be apparent to the 
dullest-that the patent for a successful coupler and draw­
bar would be an exceedingly valuable property. 
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to pursue their bent by giving them a sort of apprenticeship. 
Accompanying King, or Gilbert, or other explorers of West. 
ern wilds, are young men who are having their wits sharpen. 
ed and their pOV\'2rs of observation trained in a rough but 
practical school. Their expenses are paid, and they have no 
care but to do their whole duty. 

But there are other fields of study nearer home, fields that 
the Government cannot undertake to cultivate, the insect 
world being one of the most fascinating. WLo will essay 
to do for our country, and for some of ollr insects, what 
Lubbock has done for ants abroad? The field is not exhaust­
ed, and no domain is barren if properly cultivated. We 
have a wealthy, idle class, less idle than the English it is 
true, but men who have no need to labor with hand or head, 
and who are free from every care. To-day hundreds of 
young men are scouring the forests of the Adirondacks, or 
shooting the rapids of the St. Lawrence, not in search of 
"one impulse from the vernal wood," but impelled by 

fashion, and boring themselves to death because it is "quite 
the thing you know" to rusticate. Here is the material from 
which the ranks of unpaid investigators ought to be recruit­
ed. Does not Lubbock write M.P. and Bart. and otLer 
significant letters after his name? Where is the M. C. that 
has done as much, and which brings him the more credit and 
renown, his services in Parliament or his labors among the 
ant hillsl Is investigation likely to lower the dignily of the 
son of a millionaire? 

We have pointed to this as a waste of valuable raw mate­
nal; melI of brains, of leisure, and of means, seeking in vain 
for some new way of getting rid of the most valuable thing 
on earth-time. But"they are of no use to us or to science; let 
them finish their days as they have begun, let them listen to 
a few law lectures that they do not understand, or join some 
political party and set up for statesmen if they have money 
enough to buy an office. But shall this thillg go on for ever? 
Is It not possible to cut off, in part at least, the source of 
supply by turning it to other channels? lIIany of these 
young men who have now no thought beyond the morrow, 
no higher ambition than to color a meerschaum, were boys 
once, real, genuine, inquisitive boys. Then their powers of 
observation were capable of cultivation, then a love of nature 
could have been implanted in their souls, and life would 
have been brightened by an object, and one worthy of a life­
long pursuit. When teachers cease to hold up as models 
those great men who, like Lincoln and Garfield, have risen 
from poverty and obFcurity to the presidency, and point with 
pride to the boys who, in spite of wealth and luxury, have 
bad the courage and perseverance to do a noble act by devot· 
ing their time, money, and talents (for some rich boy� have 
genius as well as poor ones) to the study of nature, when 
teachers begin to have common sense, we may hope to see 
some of this valuable material rescued from its present 
downward course. Rich men are not all fools, and there are 
some who would take pride in a son who, altboug h he might 
not be a Leidy or a Lubbock, a Darwin or a Dawson, should 
be able to associate on terms of scientific equality with men 
of that class. 

Unfortunately few schools exist, probably none, where the 
EMPLOYMENT FOR THE IDLE. nature·loving boy can go that he is not in danger of having 

The appearance of Sir John Lubbock's book on "Ants, ·that faillt spark crushed out of his young soul by the memo­
Bees, and Wasps," suggests the query why books of thib rizing and cramming process that the marking and grading 
character are so rarely produced by our fellow-countrymen. system necessitates, so that, having studied nature in books, 
Lubbock devoted tell years or more to the accumulation of when they go out to look for her they do not recognize her. 
the facts tbat make the book so valuable. It cannot be thut When and wLere shall this lack be supplied ? 
Americans are so deficient in the powers of observation that Certainly it may be said that nature is spreading a boun­
none can be found competent to watch "the busy bee im· tiful harvest, but the laborers are few. Let those who have 
prove each shining hour," and gather facts sweeter than their time, money, and brains, lend a hand, feeble though it may 
honey from every tiny insect. It is generally said that we be, in unlocking the secrets of nature. 
are too busy and that it "don't pay." Are we too busy for .. I" .. 

polo, and do intercollegiate boat races pay? It is too true Curious Electrical Phenontena on Pike's Peak. 

that scientific investigation is dependent upon wealth. Had Sergeant L. M. Dey, signal officer at the summit of Pike's 
Lubbock been a poor man, compelled to earn his daily bread, Peak, writes: "At 8.45 o'clock this evening, on opening the 
he could not have gi:ven his days and his nights to the study door, a most curious phenomenon met my astonished eyes. 
of ants, simple and inexpensive as were his apparatuso and The line on the summit was distinctly outlined in brilliant 
materials. Much may be learned of the habits of birds or light, which was thrown out from the wire in beautiful scin· 
insects by an occasional glance at them in spare hours, but tillations. On near approach to the wire these little jets 
study, to be of scieutific value, must be close and persistent, of flame could be plainly observed. They presented the 
to the exc:usion of many other things. Few who are com- appearance of little electrified brushes or inverted cones of 
petent feel that they can afford this. Among the hundreds light-or more properly little funnels of light with their 
that go forth annually from our scientific schools there must points to the line, from which they issued in little streams 
be a few endowed with talents for observation, but more about the size of a pencil lead, and of the brightest violet 
lucrative positions await them. The average "graduate" color, while the cone of rays was of a brilliant rose-wbite 
counts his time worth at least $1,000 the first year, $1,200 color. 
tbe next, and so on. Is he wrong in doing so? He has de- "These little funnels of light pointed from the line in all 
voted the four best years of bis youth to it, he has expended directions and were constantly jumping from point to point. 
a large sum of money, he has exhausted his own inheritance, There was no heat to the light, though it was impossible to 
and is, perhaps, in debt for his education. Such is the con- touch one of these little flames, for as soon as they were 
dition in which mallY a scientific graduate finds himself at approached by the fiIJger they would instantly vanish or 
the moment of taking his degree. He really can't afford to jump to another point on the ·Iine. Passing along the line 
devote himself to unprofitable work-unprofitable from a with .finger exteuded, these little jets of flame were succes­
money point of view. He is not yet a Lubbock or a Dar- sively' puffed out,' so to speak, to be instantly relighted in 
win. He must serve a long apprenticeship, retracing old the rear. It was a curious and wonderful sight. No sensation 
and well-worn paths, before he is able to explore a new one. was experienced on applying the tongue to the line. Not 
Too rarely has his power of observation been cultivated only was the wire outlined in this manner, but every exposed 
while under the care of instructors, who have had to content metallic point or '!urface was similarly tipped or covered. 
themselves with cooking mental pabulum and setting it be- The cups of the an'emometer, which were revolving rapidly, 
fore the hungry students, who bolt it, unmasticated, into appeared as one solid ring of fire, from which issued a loud,. 
their overloaded heads (more often merely into their note rushing, and hissing noise. The wind vane represented a 
book�), and who go forth from the halls of learning praising flaming arrow, and a small, round, wooden' stake-stuck up 
the skill of their cooks, and unaware that they are fore- in the snow to show the position of the gauge-was simi-
ordained victims of mental dyspepsia. larly tipped, as well as an angle of our stone chimney. 

Fortunately our Government, like many others, is opening " In placing my hands close over the revolving cups of the 
the door for a few real students, whether college men or not, anemometer-where the electrical excitement was abundant-
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