
explosive is to be exploded electrically by reversing 
the current. The steering is also done electrically 
through the agency of a polarized relay. 

Its operation from a shore station is limited in extent 
by the length of the connecting cable. In the large 
torpedoes this will be two miles. In operation from a 
war shi p, it is proposed to run two or more boats along 
a parallel course with the ship and close to it, receiv­
ing their motive power from the ship's electric plant. 
Here, as the ship and torpedoes will all progress alike, 
and as the electric plant on board can supply power 
for an indefinite period, the ship and torpedoes can 
keep company for almost any number of miles. When 
the enemy is approached the course of the ship can be 
arrested or its speed <Ian be slackened, and the torpedo 
sent ahead or to either side at high speed, in order to 
destroy the enemy. For fort use a special form of case­
mate with conning tower and other necessary features 
have been planned by the company. There is little 
question that a number of these torpedoes could do 
much to defend New York harbor, at the end of the 
East River, between Willets Point and Fort Schuyler, 
and at the :Narrows, from entrance by hostile vessels. 
Our thanks are due to Mr. Everett Frazar, the presi­
dent of the company, for courtesies received. 

• 'eo . 

A Liquid Volatile Nickel COJDpoond. 

Nickel seems destined to startle the modern chemical 
world. From being a comparative rarity, except on 
plated goods, it became a common laboratory llJate­
rial but a little while ago, then its title to be considered 
an element was impugned, and now it is both triumph­
antly reinstated and its vapor density, for the first 
time, .-Ietermined. These results have followed from 
the researches of Mr. Mond and Drs. Quincke and 
L-mger, which were recently made the subject of a 
paper before the Chemical Society. The investigation 
owed its origin to the need for removing carbonic oxide 
from producer gas, in order to Ilse it in the gas battery 
described in Mr. Mond's presidential address at the 
annual meeting of the Society of Chemical Industry 
last year, nickel and cobalt being found to effect this 
object. 

Working in this direction, it has been found that a 
direct compound of nickel and carbonic oxide, viz., 
Ni(CO)., exists, the new substance heing a colol'less 

liquid, volatile at ordinary temperatures, boiling at 
43° C., having a specific gravity of 1'3185 at 17° C., solu­
ble in alcohol, benzine, and chloroform, and not acted 
upon by dilute acids and alkalies. Its vapor explodes 
when heated to 60° C. Its vapor density determined 
by Victor Meyer's method is 6'01, instead of the theo­
retical value, 5'9; from this, the atomic weight of 
nickel is found to be 58. The metal itself can be ob· 
tained from it in the fonn of brilliant metallic mirrors 
of such purity as to form a splendid raw material for 
the redetermination of the atomic weight. The mean 
value obtained by reducing nickel oxide from this 
source by heating in a stream of electrolytic hydrogen 
was 58'61, corresponding closely with that previously 
accepted, viz., 58'52. This proves conclusively that 
Kruss and Schmidt's assertion that the metal hith­
erto considered to be pure nickel is contaminaterl with 
another element, and that all data concerning it con­
sequently need revision, cannot be sustained, and re­
places nickel as we have always known it among the 
elements. 

The constitution of the compound Ni(CO). is still the 
subject of thA keenest speculation. Mr. Mond declined 
to be "drawn " on this point, admitting the tempta­
tion to represent it by some fascinating ring formula, 
but contenting himself at present with a statement of 
the facts. In connection with this curious body, it is 
to be noted that no similar cobalt compound can be 
obtained, thus establishing another method of differ­
entiation and separation between it and its twin bro­
ther nickel. 

Interesting and UseCul Books. 

Several years ago the writer, traveling abroad, visit­
ed a monastery, and among other curiosities shown 
him was a series of bound volumes, the sides of which 
were made of polished boards from the forests of the 
country, showing the grain of the woods. 

At first sight the volumes presented the aspect of 
bundles of wood. But after a more careful examina-
tion it was found that they contain a detailed account 
of the trees that they represent. On the back, the bark 

Jtitufifit �tutritau. 

$titlttifit �mttitau. 
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 "-MEKIC"-N. 
One copy. one year. for the U. 8., Canada or Mexico .......... ....... tl3 0., 
One copy. six months. for the U. S., Canada or Mexico . .............. 1 :;0 
One copy, one year. to any foreign country belongmg to Postal Union. 4 00 

Remit by postal or express money order, or by bank draft or check. 
M UNN & CO., 3ta Broadway. corner of 11 ranklin Street. New York. 

The SCientific AJDerican SuppleJDent 
Is a distinct paper from the SCIENTIFIC AMERICAN. 'rUE SUPPLK:\l KNT 
is issued weekly. Kvery number contains 16 octavo pages. uniform in size 
with SCIE,STIFIC AMERICAN. 'rerms of subscription for SUPPLEMENT, 
f,5.00 a year, for U. 8., Canada or Mexico. $6.00 a year to foreign 
countries belonging to the Postal Union. Sinsrle copies. 10 cents. Sold 
by all newsdealers throughout the country. See prospectus last page. 

C:nlublot'd Rates.-'l'he SCIENTIFIC AMiGltlCAN and 8UPPL�MH:NT 
will be sent for one year, to any address in U. S., Canada or Mexico, on 
receipt of seven dolla'1's. To foreIgn countries within Postal Union, nine 
dollars a year. 

Building Edition. 
THE ARCHITECTS AND BUILDERS EDITION OF THE SCIENTIFIC AMER­

ICAN is a large and splendid illustra.ted periodical, issued monthly, con­
taining fioor plans, perspective views. and sheets of constructive details, 
pertainiL.� to modern architecture. Each number is illm.;trated with 
beautiful plates, showing desirable dwellings, public buildings and archi­
tectural work in great variety. To builders and all who contemplate build­
ing this work is invaluable. Has the largest circulation of any architec .. 
tural publication in the world. 

Single copies 25 cents. By mail, to any part of the United States,Canada 
or Mexico. $2.50 a year. To foreign Postal Union countries, $8.00 a ye�l" . 
Combined rate for BUILDING l£D[TION with SCIENTIFIC AMERICAN, $5.00 
a vear; combined rate for BIHLDING EDITION. SCIENTIFIC AMERICAN 
and SUPPLEMENT, $9.00 a year. To foreign countries, $11.50 a year. 

Spanhll Edition oC tile Scientific "-merlcau. 
J.J..A AMERICA CIENTIFICA E INOUSTRIAL (Spani�h trade edition of the 

SCIENTIFIC AMERICAN) is published monthly, uniform in Rize and typo­
graphy with the SCIENTIFIC AMERICAN. Every number of La America is 
profusely illustrated. It is the finest scientifiC, industrial trade paper 
printed in the Spanish language. [t circulates thl'oug-hout Cuba, the West 
Indies, Mexico, Central and South America, Spain and Spanish posses­
sions-wherever the St>anish language is bPoken. $3.00 a year, post paid to 
any part of the world. Single copies 2.t) cents. See prospectus. 

MUNN & CO., Publishers, 
001 Hroadway, New York. 

plaft o�
h
b��:f;�;c!�

y 
J�k�

e
�l\!�fltf�g!:

l 
;iy'!t

e
�ie

e
t�

r
���e�

o
g{YJ(j�� 

& CO. 

NEW YORK. BATDRDAY. JULY 26, Itl90. 

Coo tent •. 
<Illnstrated articles are marked with an asterisk.l 

Advertisements that pay, ••••• . . . .  48 1 Log wagons. Miller'S block and 
Anilin, medical uses Of ............ 54 clevis for* ........... .......... 51 
Ants , remedy for . ... . ............. . 52 Moth. gyp�y, the, in Massachu-
Areca nut, the .............. . ...... 54 setts ... ...... . . ............ ..... 48 
Arizona. precious stones in . . . . . • . .  57 New York City. population of .... 49 
Armor plates asked for ............ 51 Nickel compound. a liquid volatile 48 
Axle nut, adjustable, Thorp's* .... 51 Notes and queries .................. 58 
Bacilli, tAe kidney . . . . . . . . • . . . . . . . .  54 Paper in Japa[] ..................... 50 
Beetles in furniture..... . ...... 50 Patents that pay ................... 51 
Blasting car, Shannon's •.......... 51 Patents on fruits and pla[]ts .... . 53 
Bolt-threadir.g machine, Wiley Patents granted,weekly record of 58 

& Russel's* ............... " . ... 50 Phonograph. scientific use of the*57 
Books, interesting and useful •. . . .  48 Photographing buildings,legal as-
Books and publications. new ... ... 58 pects of . ............ ..... .... .... 1)2 
Boyden. Seth. a statue to ......... 56 Railway enterprises. two great ... 52 
Buildmg. estimating the cost of .. 52 Redwood logging California* ...... 55 
California, redwood logging in* ... 55 Sawing. a wrink1e in .. ............. 57 
Chicago, cruiser, as she appeared Ship radways ....................... 55 

in the Mediterranean* ...... 54 Steam boilers, contraction and 
Dampness ........ .................. 4q expansion of .................. 57 
Dynamite, unfreezable ............ 52 Subsidies for American ships ..... 56 
Electric power rates ....... ....... 52 Surveyor's instrument, Hanlon's* 50 
E1ectrlcal alternating system ..... 57 Table, folding, Delavigne's* ...... 51 
Electrical units, names of scien- 'l'elephony, nickel-in-the· slot .... 56 

tists for . ....... . ................ 51 Torpedo. Sims-Edi:wn. eXiJeri-
Fast pasRenger train. a .......... 57 ments* ........................... 47 
Fluorspar. metallurgical use ot. .. 5:.. TyphOldfever in Waterbury,Conn 55 
Hand rest for penmen, Ellis'* . ... 51 Umbrella exhibitor, Ki[]sley's* .... 50 
Inventions recently patented ..... 58 Venice and stolen property ....... b3 
Kitchen sink, the.... . ............ 52 War vessels, new British .......... btl 
Knowing how, charging for ....... 54 Window screen attachment, Hor-
Lantern slides. new method of ton's* . . ................ ..... . .... 50 

preparing ........... .... ... ..... 53 Wood. food from ................... 49 

TABLE OF CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 
No. 760. 

For .lIe Week. Endlll&" .Toly 26, 1890. 

Price 10 cents. For sale by all newsdealers. 
PAGE 

I. BIOG RAPHY.-Mis" �·awcett.-Portrait of and note on Miss Faw-
cett. graded above the senior wran�ler in Cambridge University .. 12142 

II. BIOLOGY.-Protechve Mimicry in a Fish.-The curious little sea 
horse.-lts resemblance to the plants among which it lives.-l il-
lustration ........... ............................ . ................. ..... 12146 

Pa�te Eels.-Note on identity of vinegar eels and paste eels ..... 12142 
Ill. CHEMISTRY.-The Quantltatil'e Estimation of Color in I'( Matters 

by Means of their ADsorption Spectra.-By 1'. L. PATTERSON.-
An interestin� paper, indicating a method of spectroscopic de­
termination of quantities,-With full description and illustrations 
of apparatus emp]oyed.-4 illustrations .. ...... ................ ...... 12148 

IV. CIVIl, ENGINEERING.-The Railways of India.-A picturesque 
account of the achievements of the civil engineer in the empire of 
India. with map of railroad lines.-l il1ustration ............ ........ 12136 

V. ELECTRlCITY.-A Very Simple Rheostat.-A home-made piece 
of elect.rical apparatus for chanjl:ing the intensity of a current.-l 
illustration .... ... . .. . ........... . ........... . ............. ............. 1214:l 

Increase of fJocomotive Traction by Means of Electricity.-At­
tempts to replace the locomotive sand box by the electric current. 
-PGssibilities and probabilities of the invention ....... ............ 12142 
To Adjust and Rf!adjust Compasses at Sea.-The causes of er-

rorl'l in a ship's compass.-The primary adjustment and subse-
quent adjustments reqired to counteract the same .................. 12187 

VI. FORE8TRY.-The Cultivation of the Chestnut.-A new indus­
try.-The formation of chestnut orchards. with hints on the pos-
sible future uses of the product ........................................ 12147 VII. MECHANICAL I!lNGINEERING.-Anl'(le Iron Beveling Ma­
chine.-A machine for use prmcipaI1y in ship yards for working 
out ships' frames.-4 illustrations.............. . .......... .......... 12186 

Vill. M EDICIN E AND HYG I ENE.-La Couveuse for Preservi ng the 
Life of li'eeble and Prematurely Born lnfants.-A curious advance 
in medical practic:-e.a species of infant incubator.-1 illustration .. 12145 

Ohm's Law and its Practical Application to Electro-Therapeu­
tics.-By HENRY N. WINTON.-A valuable paper for physicians. 
enabling them to u.nderstandingly apply the electric current in 
the treatment of dIseases . ............................................. 12144 

IX. MICROSCOPY.-Some Practical Business Applications of the 
Mtcroscope.-ByDr. FREDERICKGAERTNER.-A list of practical 
uses for the microscope in the courts and in general business life. 12141 

has been detached in order to describe the title of the x. M1SCEI,J,ANEOUS.-Attempt to Rob a Diamond Car.-An at-. .. . 
I 

tempt to rob a South African train on its way from the dlamond 
book by Its sCIentIfic and ItS common names. field to the coast.-l illu.tration....... ............. .................. 12144 

O f th . f d b b k '  h 
Bertrand'. Automatons and Puppets.-A recent puppet show, 

ne 0 e pages IS orme y a ro en pIece of t e the last develo�ment8 in this. curious and interestmg species of 
wood of the tree, showing its fibers and natural frac- th

�g;,rj"a�a���e
a
li;..�����;

r
:��'i!\iiow:,:,,:s;;n;';iDi';j.;,;.tii:i,;:ieatures 

1
21

43 
tures; the other shows the wood when it has been fJs�i:tl�;.���

n
:.t�.� .�:

e
�.
s 
.. ��.�.

d
���: .. �������.�

f
.��

e
.�

e
����:-:-:�.

i
!� 12144 

polished and varnished .. 
At oneof the ends the fibers XI.

O�th�AJ;.:n�l;'I:"��.
R!��i;:dT�

I
';.:'o�����-;� (:'i":��e��i��?��f;� 

are seen as they rellJaln after the pas�age of the speed, her merits and defects.-I illustration ..... .............. ..... 12135 
saw, and at the other, the wood finely polished. Upon X

I
l:..�Hv�I��btec;:,;[���nli't�

o
d
v
v
e
����si�:.;g�ry

m
�ld-;�rit�;,�t.��: 

opening the book the fruit the grain the leafage and maceutical art. a I'(ood prol'(nosis for futUre progress ................ 12145 
. '  , ' . XIII. TECHNOLOGY.-CaneCultureand SUl'(arManufactureinCuba. 

other productIons of the tree, the moss whIch general- -A Southern industry, the cost and economies of cultivatlll" the 
ly grows on the trunk, and the insects which live on 

s
Ulr:hlt�: ��

d
c�:';:'�����':{

i
g�i.�Tt�':i.�"�i·com·pr';BBed·�aB'icj. 

12147 
its different parts are seen. Added to this is a well :

a
j
n
���;�i�o°i. �����

n
�
t
rs
d
b��ri'lJ:":�M���!t{ci'�i.

t 
•. 

pro
��

c
t.I�� 12140 . 

t d . t' f h h b' h 
Pick's System of Manufacturing Salt in Vacuo.-TheapplicaLion prIll e descrIp IOn 0 t e a Its of t.he tree, t e places 

I 
of the triple elfect apparatus and the well known strike pan of the 

where it grows, and its method of growth. �'a"�r'g::s���1
t
�f:�t��:i���.�I.� .�:.�:�

ss
.'.����. �

e
��!�� .. ��.�

p
.����

tus 
12138 

© 1890 SCIENTIFIC AMERICAN, INC. 

[JULY 26, 1890. 

IT PAYS TO ADVERTISE IN THE SCIENTIFIC 
AMERICAN. 

In a letter to the publishers of this paper G. M. 
Robinson, Esq., president of the Charter Gas Engine 
Company, Sterling, Ill., writes that they are over­
whelmed with orders, and that "inquiries from the 
SCIENTIFIC AMERICAN advertisement are so numerous 
and from so many points, both foreign and domestic, 
that we often wonder if there will ever be an end to 
them." 

... , . 

THE GYPSY MOTH IN MASSACHUSETTS. 
The ravages of the gypsy moth (Ocneria dispar) in 

Massachusetts have been of such a very serious nature 
that, in March last, the legislature passed a bill creat­
ing a commission of three members, who were called 
upon by the terms of the act to carry into execution 
all possible and reasonable means and measures to pre­
vent the spreading and to secure the extermination of 
the pest. Twenty-five thousand dollars was appro­
priated to defray the expense of the commission, and 
this sum has been. in()reased by a sub sequent appro­
priation to $50,000. 

In June, 1889, several caterpillars were sent to the 
Hatch experiment station, at Amherst, which is a part 
of the Massachusetts Agricultural College. Prof. C. H. 
Fernald, of the Division of Entomology, was ahsent in 
Europe, but Mrs. Fernald, who had charge of the en 
tomological work during her husband's absence, im 
mediately designated the insect as the gypsy moth 
(Ocneria dispar, Linn.) of Europe. In November, 1889, 
Prof. Fernald issued a special bulletin in which the 
following interesting. facts regarding the history of the 
moth appear. 

The gypsy moth is abundant in nearly all parts 0 
Europe, Northern and Western Asia, and it t!ven ex 
tends as far as Japan. In 1817 the cork oaks of South 
ern France suffered severely from the attacks of this 
insect. One of the papers of that time stated that the 
beautiful cork oaks which extended from Barboste to 
the city of Podenas were nearly destroyed by the cater 
pillars of the gypsy moth. After having devoured the 
leaves and young acorns, they attacked the fields 0 
corn and millet and also the grape lands and fruit trees 
In 1878 the plane trees of the public promenades 0 
Lyons were nearly ruined by the same insect. In re 
gard to his personal observations in Europe, Prof 
Fernald says: "Only last summer I saw the moths in 
immense numbers on the trees in the Zoological Gar 
dens in Berlin, where the caterpillars had done great 
injury; and the European works on entomology 
abound with instances of the destructiveness of this 
insect." 

Authorities seem to agree in stating that the intro 
duction of the gypsy moth into this country was acc! 
dental. In 1870, Mr. L. Trouvelat, a Frenchman resid 
ing at Medford, was experimenting with silkworms 
and a few of thet'e caterpillars were among the silk 
worms, and some of them escaped. It is a curious fact 
that, although the insect has been in this country since 
1870, it did not become a pest until last season, and ac 
cording to the entomologists of the United States De 
partment of Agriculture, had not, up to about March 
1, found its way into the collections or been mentioned 
in the check lists. 

One of the first acts of the commissioners appointed 
to conduct the campaign against the gypsy moth was 
to advertise for specimens, for the purpose of ascertain 
ing if they were to be found in any other portion 0 
the State than about Medford and Malden. A num 
ber of specimens were received, but none proved to be 
the gypsy moth. It is therefore deemed to be certain 
that they are only found in this country in the same 
region where they were originally liberated twenty 
years ago. The section which has been devastated by 
them extended last season three miles in length and 
one in width, but this season the territory has been 
extended until it is fifteen miles long and four wide. 

As the depredations of this insect and the means 
which are being used to check them are attracting 
wide attention, the following minute description by 
Prof. Fernald in its various stages of development 
may be of interest, especially as the vigorous measures 
which have been adopted in Massachusetts may result 
in driving it to other localities. 

This insect was first described by Linneus in 1758, in 
the tenth edition of his Systema N atune, Vol. 1, page 
1l01, under the name of Bombyx dispal', and while it 
has retained the specific name of dispar, the European 
entomologists, since the time of Linneus, have given 
several different generic names, as Liparis, Hypo­

gymna, POl'thetria, Ocneria and Psilul'a, but I have 
ado pted that given by Staudinger,in his Catalogue of 
the Lepidoptera of Europe- Ocneria dis par. 

Several different common names have also been 
given to it in Europe, as the sponge moth, the gypsy 
moth, the great-headed moth, the fungus moth and 
others, but I have adopted the one used by the Eng­
lish entomologists-the gypsy mot.h. 

The males are of a yellowish brown color, with two 
dark brown lines crossing the forewings, one at the 
basal third, the other on the outer third, somewhat 
curved, and with teeth pointing outward on theveins, 
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