
cJtitntifit �mt1rican. 
ESTABLISHED 1845 

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

No. 361 BROADWAY, NEW YORK. 

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

TERMS FOR THE SCIENTIFIC AMElliCAN. 
One copy, one year. for the U. S. or ·Canada . ... . .. . ........... ....... tII3 00 
One COPY. �dx months, for the U. S. or Canada • . . . . . . . . . . . . . . . . . . . . . . . .  1 c'iO 
One COPY. one year. to any foreiJ;!n country belon�ingto Postal Union, 4 00 

Remit by postal or express money order. 
A u8tralia and 'i ew Zealand.-Those who desire to receive the 

SCIENTIFIC AM.ERIC AN. for a little over one year. may remit £1 in current 
Colonial bank notes. Address . 

MUNN &; CO .. 001 Broadway, corner of Franklin Street. New York. 
Tile Scientific American Supplement 

is a distinct paper from the SCIENTIFIC AMlilRICAN. THE SUPPLE�IENT 
is issued weekly. J£very number contains 16 octavo pages. uniform in size 
t5�� aS�!:�i��I&. ��a��I�!�8.dJ.

er
�.�

o
� yB��S��

i
f�:�r����u��:i������:� 

tnll to the Postal Union. Single copies, 10 cents. Sold by all newsdealers 
throughout the country. 

(:oJnbioed Itates.-1'he SCIENTIFIC AMERICAN and SUPPLEMENT 
wiJ] be sent for one year, to any address In U. S. or Canada, on receipt of 
seven doua1'8. 

'l'he safest way to remit i3 by draft, postal order, express money order. or 
rej.!"istered letter. 

Australia and New Zeolnnd.-The SCIRNTIFHl AMlllRICAN and 
SUPPLEMENT will be sent fur a little over one year on receipt of £2 cur ... 
rent Colonial bank notes. 
Addl'e.s MUNN &; CO., 001 Broadway, corner of Franklin Street, New York. 

Scientific Alnerican Export Edition. 
The SCIICN'l'IJ.I'IC AMEIUCAN Export Edition is a larJ,{e and splendid peri ... 

odiea1. issued onee a month. Each number contains about one hundred 
large quarto pages, profusely illustrated, embracinJ{: (1) )'lo�t of the plates 
and paj.!"es of the four preceding weekly issues of the SCIENTIFIC AMERl-
�Ae�ci:i!

t
�r!�Se, 

s
�
l
;:�

d
�a��f:�;��i�� ���;:��:�:ni�gr

m
�iDg (�o��:: 

'l1erms for Export l£dition. 15.00 a year, sent prepaid; to any part uf the 
world. Sinllie copies, 50 cents. IT )lanufacturers and others who desir� 
to secure foreign trade may !Jave large and handsomely displayed an
nouncements published in this edition at a very moderate cost. 
Address ,\1 UNN &CO., ala Broadway, corner of li'nmklin Street, New York. 

NEW YORK, SATURDAY, NOVEMBER 26, 1887. 

COil ten' •• 

(JIlll.trated articles are marked with an asterisk.) 
Ants, habit in, modification of ... 340 
Aquariums for amateurs •.... ... SiS 
Bnck clay ......... ................. ;rn 
Bronze,aluminum,for great guns 340 
Rusiness and personal ............ 347 
Canal, Nicaragua, proposed . .... iU6 
Carpet moths and beetles . ...... . :tIS 
Chi nee, heathen. the .............. 3« 
Cil<arette. the ..... ........... .... .. 340 
Clothes rack. improved •.......... a:ID 
Corres pondence ... ..... .......... :141 
Cr.ooked stick Mtraightened ...... 346 
Cultivator. improved . ... . .... . .  S.ill 
Cotter Ilrinder, impruved· ..... S42 
Driven well patent invnlid ....... a:16 
Earth plate, improved .... ...... .. ,3:-17 
Ei1fel tower, safety of ........ ... lUI 
Electric welding, exhibition of 

331;, 345 Fiber nroducing 'Plants in Bur-
mah ......... . .. ........ ... :l45 

Flowers, marriage of .............. 341 
}"'ruit, California . ...... _ .. ... .. ... U:� 
Furnace patent, Siemens regen-erlltive, in Supreme Court .... 3S6 
Gas, natural. distributin� to con-sumers .... . ....... . ..... . ...... S-t4 
Gold ores, working.lowest record 

in ........................ . . .. . 343 
Hansom, Robinson Victoria •.... 3.'!8 
Hay cocking machine,improved- 3 .. m 
Intermarriage of cOusIns ..... . ,. 341 
Inventions, agriculturaL ......... iJ41 
Inventions, en�ineerin", . ......... H47 
Inventions, index of .............. 3407 

lnver.tions, miscellaneou8 ...... .. 347 
Iron planin" machine1< . ... . . . ..... 845 
IrradIAtion, example of •.....•.... 342 
I�ightning conductors, Professor 

'l'yndall on. ... .... . . ......... 3.16 
J�ouse, hop plant, problem of, 

solved . ....... ....... ......... 3;jj 
Manna, the heavenly bread ...... :142 
Mining frozen Ji(round ...... ... ... au 
National Academy of �ciences, 

meeting of ............ ......... 340 
Niaga.ra l4'a11s water power . . . .•. . ;{44 
Painting on cement ....... ........ 3t2 
Paper pulp. .. .... .. ............... 345 
Peppermint crop abundant ...... Sa6 
�f��rl�I��

p
��!srd��

i
��. ���.��:::: [� 

Qnickt;ilver ores . .... ...... ....... :� 
H.ock breaker and dredge, new .. 338 
Salt a factor in building ..... .. ... :J3!1 
Soaps and towels in hotels ....... :341 
�lYt

r
�������

e
:�:�

.
,' new .: :.'::�:: �� 

1'rees, deciduous, how to plant .. 3S7 
Triple expansion, progress ot •... 3S8 
Trunk handle, improved ......... 339 
'l'unnel between ,France and 

Enlliand ....... .. ......... ...... lW6 
Volcano. extinct, in Connecticut afO 
Watches, stem winding, safety 

attachment fo ...... .......... .. 3;19 
Wave power motor . . . . . . . . . . . . . • . .  a46 
Welding. eleotrlc" ....... ...... 331;. J45 
Why men fall . . .................... 341 
Zinc etching, transfers for . . . .• . .  836 

TABLE OJ!' CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 
N"e>.621. 

For tile Week EIldinK November 28, 1887. 
Price 10 cent.s. For �ale by all newsdealers. 

PAGII: 
I. ASTRONOMY.-The Total Eci1pRe of Last August In Japan.-The 

dishearteninj:t experience of the U. S. expedition to Ja.pan ; the re
sults obtained in spite of the inter1erence of clouds.-By DAVID 
P. ':rODD, director of the expedition ..... ............. : ...... , ......... 9925 

II. BOTANY.-The Tree of Heaven.-The lIood pOints of the ailan
thus tree, and its use in sub-tropical e1fects in landscape Il'arden-
ing ..... .. ................ .... . . ....... . ; ........ ........................ 992( 

111. CHE:II:ISTRY.-An Improved )!'orm of Elilott's Ga. Apparatus.
By J. B. MACKI.NTOSH.-A modiflcatian of this well known appara� 
tus designed to avoid the introduction of air, and to diminish the 
number of pieces.--l illustration . ...... .............. . ...... . ...... ... 9814 

Spiritus ..Etheris Nitrosl.-Reactions Involved and the by-pro-
ducts in the manufacture of nitrous ether . ... .. � .. ............ .... .... 9925 

Synthesis of Water.--A mo�t intere8ting experiment in synth�ti-
cal chemistry, indicating a distinct advance on Dumas' c[1Ls�ic 
method . .. . . . . ..... . ........... ...... ............ ... . ..... , ............. 9925 

The IDstimation of Carbonic Acid In Beer.-By C. A. CRAMPTON 
and T. C. TRESCOT. -'l.'he analysis of bottled 'beer and the value of 
results obtained from this course of work.-l Ulustrat.ion . . . .•..•.... 9924 

IV. ENGINEERING.-An Improved Triple Expansion Engille.-By 
::a:!io����':::gl�i;;:t�::¥��:�

r
�o�srgfe�

n
:u��E:

o
�l;�A�.�� 

illu8trations . ..... ... ............... ........... ................ .......... 9919 
The Conversion of Natural Gas into Illumlnatinll' Gas.-The Den

nison & Critchlow proees3 of converting low grade natural gas into j(as of high illuminating power .............................. ;' . •••• 9912 
V. MISCELI.ANEOUS.-Bread Ovens for Armies in the Fleld.'-A 

����
a
c�

e
ar

o
;;;��illl���a�i������:.

i
.� .. ���. �n. ��.� .���.

i
������� .�:.��� W12 

Silk in Yucatan.-Note on Mexican silk .... ........ ......... ........ '9911 
Tele�ra.pby without Wh'es.-Historie&.l notes On semaphorlc 

trJ������nu���t1���.�?�i.��.t. �:.��, .��� �t� .. ����. ����� �.����.��: 9916 
1'he Ceylon Pearl liishery.-How pearls are procured. the,per

sonnel of the vesselS, and capacity of the divers.-=----4 illustrations;. •.. 9924 
VI. N A V AL ENGINEERING.-HI.tory of Submarine Mil)hlll.-By 

SAMUEL RODMAN,JR., U.S.A.-Commencement of an e.x,l;laustive 
paper on the sub-ject of torpedoes, bringing tbe ,8ubject down to. , 
the da.te of the American Civil war.-8 illustrations .... .... : .......... 9920 

No. 80 Torpedo Bout.-A new Yarrow boat. probably the f8�te8t 
in the English navy.-l illustration . . .. ... ....... .. . . ........ .......... .. 9917 

The Progress nnd Development of the Marln� Englne.-By 
�:�

N
��r�11:�'i��t�t�ttoria�tWi.:�

d lu:�glt:.,'l�. ��ffn'"g 
r
fi,�T

n
!� 

count of the biHtory and present aspect of the marlne en .. iD�, with 
tables of data ......... _ ... ........ . . .... ... .... ; ............. ;.: ......... ' 0017 

VIl. PHYSIOLOGY AND·HYGIENE.-An IntroductJ<ln to the ·�tudy 
of the Inlluence of Diet in the Production and Tr-eatment of Skin 
fnt,"r':;"s��·;:;'�Yoi��;:lf,: .%�t\�:il!�;'t�l:J:�t�n ��fer�����,:,:,� �m 

VIII. PHOTOGRA PHY.-How to Make PhotO-printiml Plate..-Hus· 
nik's process and notes of the early attempt at the production of 
line work� .............. . . ... . . . ..... . .. .. . . .................... .......... 0011 

J citutific �mtriCllU. [NOVEMBER 26, 1887. 

THE BIElIENS REGENERATIVE FURNACE PATENT IN der consisting of a mixture of asphaltum, colophony, 
THE SUPREIIE COURT. and wax, then the whites of the paper are freed from 

A suit was brought by the Siemens Brothers against any adhering powder with the aid of a pad of cotton, 
'Villiam Sellers and others, of Philadelphia, for in- and an alum solution is applied, i n  order to tan the 
fringement of this famous patent. The defense hinged gelatine on the paper, so that it may become hard, 
upon the limitation of the American patent by the and not give way afterward in the transferring pro
lapse of a period of seventeen years Io'ince the date of cess. The transfer is now warmed to a certain degree. 
an English patent of prior granting. The English pa- I and transferred to the zinc plate. It is not necessary 
tent was taken out on July 19, 1861, and the claim was I to coat the print with greasy ink, and this is impor
made that the American patent of subsequent date ex- ,tant. In this case we have a resin image on the metal 
pired in 1878. No evidence was produced to confute i plate, which offers suffident resistance, so that we 
Sellers' statement that he never used the invention may commence with a strong first etching, by which 
prior to this date. The United States Supreme Court 

I 
the finest dots and lines of the image will all be pre

have decided that the English patent is for the same served.-Photo. News. 
invention as the American one of later date, and hold ....... 
that the latter expired seventeen years after the date ProCessor Tyndall OIl Lla;htning Conductors. 

of the English patent. The decision was rendered' Prof. Tyndall, writing to the London Times, says: 
November 14. I .. Your recent remarks on thunderstorms and their 

N ow that the Supreme Court has disposed of this' effects induce me to submit to you the following facts 
and the driven well suit. the ground is clear for the ren- I and considerations. Some years ago a rock lighthouse 
dering of their opinion in the great telephone suits. It· on the coast of Ireland was struck and damaged by 
is now eagerly watched for, and is expected every Mon- lightning. An engineer was sent down to report on 
day. It will be one of the most important decisions the occurrence, and as I then held the honorable and 
which that court has ever been called upon to render, responsible post of scientific adviser to the Trinity 
and will have a direct and very powerful bearing upon House and B oard of Trade, the report was submitted 
the value of the telephone companies' stocks. It will ,to me. The lightning conductor had been carded 
affect its value to an extent of many millions of 

I 
down the lighthouse tower, its lower extremity being 

dollars. carefully embedded in a stone, perforated to receive it. 
THE DRIVEN w��; "P�TENT INVALID. ,!�:ht:���:C! h:e�t�;e

:r!��:::�:::e
c���n�:;d\; s�!�: 

Some month.s .ago: the Umted States Supr�me Court I been adopted. I gave directions to have the con. 
rendered a deCISIOn In one of the famous drIven well ductor immediately prolonged, and to have added to 
suits, in which the reissued patent granted to Nelson it a large terminal plate of copper, which was to be 
W. Green was declarfJd a good and valid patent. This completely submerged in the sea. The obvious con
seemed to indicate a more favorable view of reissues venience of a chain as a prolongation of the conduct 
than that court has lately taken. But following on tor caused the authorities in Ireland to propose it, but that decision comes a new one, rendered by the same I was obliged to veto the adoption of the chain. The 
court in another case. The last decision declares the contact of link with link is never perfect. I had, 
Green patent to be invalid, and probably disposes for· moreover. beside me a portion of a chain cable through 
ever of all arrears of dues. The patent has expired by which a lightning discharge had passed; the electricity 
limitation, and only those who made wells prior to in passing from link to link encountering a resist
January 14,1885, were liable for royalties. This de- ance sufficient to enable it to partially fuse the chain. cislon exempts even them. Tge abolition of resistance is absolutely necessary in 

The decision, which was rendered on the 14th inst., connecting a lightning conductor with the earth. and 
is based on the record in a case, Nelson W. Green t his is done by closely embedding in the earth a plate 
et al. against George Honey, which was originally of good conducting material and of large area. The 
brought in the Southern District of Iowa. The record largeness of area makes atonement for the iInperfect 
went to show that the invention was in practical conductivity of earth. The plate, in fact, constitutes 
public use in Cortland, N. Y., more than two years a wide door through which the electricity passes freely hefore Green applied for his patent. This evidence into the earth, its disruptive and damaging effects was accepted as conclusive by the Supreme Court, and being thereby avoidlld. These truths are elementary, 
their decision was, it is understood, based largely on but they are often neglected. I watched with interest this point. As yet no copies of the text of the opinion, some time a�o the operation of setting up a lightning which was delivered by Judge Blatchford, have reached conductor on the house of a neighbor of mine in the this city. It is of interest to note that the Circuit country. The w ire rope, which formed part of the Court decision was confirmed by the higher tribunal; conductor. was carried down the wall, and comfortably 
the decision appealed from also found the patent to be laid in the earth below, without any terminal plate invalid. 

• •• , • whatever. I expostulated with the man who did the 
ROADSIDE PLANTING. work. but he obviously thought he knew more about 

The subject of securing shade for roads by planting 
trees at their sides has within a few years been receiv
ing considerable attention in Europe. In Belgium 
especially the work has been taken up with much in
terest, and the economic results ascertained. Each 
tree in that country is estimated at a cost of 2s. 6d., or 
about 60 cents of American money. This'seems a 
pretty high figure for a European country, yet further 
estimates go to prove that such planting is a most profit
able investment. Since 1881 it is claimed tbat the trees 
planted have jncreased to several times the value of 
the capital originally invested in them. Larch, spruce, 
and fir were largely used in these Belgian plantations. 

At the Manchester meeting, in the present year, of 
the British Association for the Advancement of Scie.nce, 
the subject of forestry was discussed, and tree culture 
was strongly recommended to the English farmers. In 
this country the subject of forest preservation is studied 
more every year. and legislation is applied to saving 
our woods, and it is to be hoped that very beneficial 
results will follow the work already in hand. But, in 
preserving forests, only half the subject is covered. 
lS"ew trees should be planted, and the example set by 
some of our New England cities shOUld be followed 
everywhere. The season for doing such work is rapid
ly passing. Fall planting will soon be over. It is to 
be hoped that much will be done by our agriculturist!! 
and farmers in improving the appearance of the shade
less roads,and at the same time making a favorable 
investment, not of such distant realization as is usually 
supposed. 

••••• 
TransCers Cor Zinc Etching. 

the matter than I did. I am credibly informed that 
this is a common way of dealing with lightning con· 
ductors by ignorant practitioners, and the Bishop of 
Winchester's palace at Farnham has been mentioned 
to me as an edifice' protected ' in this fashion. If my 
informant be correct, the' protection' is a mockery, 
a delusion, and a snare." 

The Peppermint Crop Abundant. 

Wayne County, N. Y., is noted for its gJ'eat growth 
of peppermint, and this year the crop is very large, 
it being estimated by a correspondent of the Graphic 
that it will yield over 200,000 pounds of oil. The size 
of the crop is a detrimen t to the growers. because the 
oil is lower than it has been for thirty years past. The 
usual price is $2 a pound, but the present quotation 
is $1.80. Aside from the product in this one county 
in·the·State of New YOI·k. three counties in Michigan 
yield a small product. The crops in these two States 
comprise nearly all of the peppermint that is grown in 
the world Gt'rmany produces some. but more is sent 
from this country to Gel'many than is brought this way. 
N early all that is furnished to England. France, Rus
sia, and Austria is furnished by the United States. 

The harvest begins usually in the last of August. 
The plant is cut, like clover, with a cradle, raked into 
cocks, when it is allowed to wilt a little before it is 
taken to the distillery. The process in distillation 
continues until the last of October. The plant is 
brought from the fields in large wagons and tightly 
packed in stearn-tight vats. The steam is let into the 
bottom of the vat, and the oil from the plants thm 
volatilized. The oily vapor and steam pass through 
a condensing worm into a receiver, where the oil, 
being lighter than water, is dipped off. and is then put 
up in tin cans holding twenty pounds and taken to 
the 'refinery, where it is refined and put into twenty-one 
ounce bottles, eighteen bottles to a case, labeled, and 
shipped to all parts of the civilized world. Hydrokinone lUI a J)eveloper of Dry Plates.-By C. E. VON 

SoTHEN.-Practical notes. with formullll for the appllCllUon of thill. 
new and eftlcient developer . .... ' . ........ . . . . . . . . . . . . . . . •  � ............ '9912 

A . �ew 'method of preparing transfers for the zinc 
etching process has lately been introduced by Jaffe 
and Albert. of Vienna. With the usual method of 
making transfers in greasy ink. it happens some
times, in transferring the developed greasy image to 
the zinc plate, that the lines or dots of the image will 
be crushlld and become broader. To prevent this. 

·.Jaffe and Albert have modified the process in the fol
lowing manner. The image on the bichromated paper 
is developed in the usual manner with greasy ink, but, 
after the paper has been dried, it is dusted with a pow-

••• I. 
IX. TEC1HNOLOGY.-Improved Flax Scutchlnjl Machlne,-A 

. 
new 

factory machine, the lDvention of M. Cardon, of France, prqd'uclng , 
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coke towers and similar strl1ct.ure� tn chemical works.-l illustra-
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SOUTH OF ENGLAND TELEPHONE COMPANY.-The 

directors of this company have declared a dividllnd oj 
6 per cent per annum on the preference shares for the 
half year ended 31st. October. 
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