
�titJlatifi, �mtti(au. 
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 AMERICAN. 
One copy, one year, for the U. S., Canada or Mexico .................. $3 00 
One COP

Y. six months, for th� U. S., Canada or Mexico ................ 1 aO 
One coPY,one year,to any foreign country belonging to Postal Union. 4: 00 

Remit by postal or express money order, or by bank draft or cheCK. 
MUNN & CO., 361 Broadway, corner of Frauklin Street, New York. 

The Scientific Alnel'ican Supplement 
Is a distinct pape from the SCIENTIFIC AMERICAN. THE SUPPLEMENT 
is issued weekly. Every number contains 16 octavo pages, uniform in size 
with SCIENTIFIC AMERICAN. 'rerms of subscription for SUPPLEMENT, 
$5.00 a year, for the U. S., Canada or Mexico. $6.00 a year to foreign 
countries belonging- to the Postal Union. Single copies, 10 cents. Sold 
b�����r���

al
l�:i������

o
e
ut ��:Ei?��VJ' A�:f{c

o
l�

e
��UJ' §

a
J1���'iiENT 

�
i
��pp� ��

n
:e��� 3o�t�rr�

a
¥o 

t
10���n

a
:��tri�� r;i�hi;����f\J�f;����i�� 

doUars a year. 
Building Edition. 

THE ARCHITECTS AND BUILDERS EDITION OF THE SCIENTIFIC AMERI-
��i:g �J��

g
p�a���p:�!�����I!y:}:�

t
:�dP:��

o
e��

c
�f 

i
��:tn�ti��

h
!Iet�W�: 

pertaining to modern architecture. Each number is iilustrated with 
beautiful plates, showing desirable dwellings, public buildings and archi
tectura! 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. 
or

S
jf:i�c��l���l� ����. rft ���i::; �nJsfa�

rt
u����

e
�::�\�?e�;

a
�8b �

a
�:2r� 

Combined rate for BUILDING EDITION with SCIENTIFIC AMERICAN, $5.00 
a year i combined rate for BUILDING EDITION, SCIENTIFIC AMERICAN 
and SUPPLEMENT, $9.00 a yeara To foreign countries, $11.50 a year. 

Spanish Edition of the Scientific Amel'ican. 

�'itntifi' jtUtti(1ltt. 
EXHIBITION OF THE NEW YORK MICROSCOPICAL past its third quarter. Venus is now moving rapidly 

SOCIETY. toward the earth. This is a more importa,nt factor 
The thirteenth annual exhibition of the New York in determining her apparent brilliancy than the dimi· 

Microscopical Society took place on the evening of the nution of her phase. On the 2d of June she will 
22d of April, at the American Museum of Natural His- appear at her brightest. The light number of Venus 
tory, and, notwithstanding the pouring rain, the en- on May 1st is 142, on May 31st it is 184. 
thusiasm of the lovers of microscopy was not damped Those who may wish to see Venus with the naked 
and the spacious halls were crowded almost to an un- eye in broad daylight should look for her as following 
comfortable degree. the course of the sun and about three hours behind it. 

Nearly one hundred microscopes were in place, each When Venus crosses the meridian, which takes place 
containing an attractive object. It is obviously impos- about 3 P. M. throughout the month, she has a high 
sible to go into the details of the several exhibits, or altitude and may be found at about one-sixth of the 
even to describe the most interesting ones. The dis- distance from the zenith toward the horizon. 
play of the instruments themselves was hardly less at- The conjunction of the moon with Venus takes place 
tractive than the objects exhibited. Among accessory at 2 h. 15 m. A. M., May 29th, below the horizon. Venus 
apparatus shown were several forms of microtome, crosses the meridian about half an hour after the moon 
photo-micrographic apparatus, illuminators, various, on May 28th and about half an hour before the moon 
chemicals, and some of the earlier microscopes and mi- on May 29th. On each day at that time she is only 
croscopical apparatus. While the general exhibition about 8 degrees from the moon, mainly in right ascen
was in progress there were three exhibitions of thirty sion. As she will then be practically at her brightest, 
minutes each in the lecture room at the end of the the position of the moon will enable the observer to 
large hall. These comprised an exhibtion of lantern find Venus readily in daylight. On the evening of the 
slides of photomicrographs, an exhibition of lantern 28th, Venus and the three days' old moon with the 
slides of diatoms, and a projection of miscellaneous bright stars in their neighborhood will form a charm-
microscopic objects. ing picture. 

Taken altogether, the exhibition proved a great suc- The right ascension of Venus on the 1st is 5 h. 48 m., 
cess, and the officers and members of the society may her declination is 26' 50' north, her diameter is 24".4, 
well take pride in the results of their efforts. and she is in the constellation Gemini, whose length 

she very nearly traverses during the ensuing month. 
Venus sets on the 1st at 10 h. 46 m. P. M. On the 31st 

ERICSSON'S DESTROYER AND ITS SUBMARINE GUN. she sets at 10 h. 21 m. P. M. 
Some trials are to be made during the latter part of 

LA AMERICA CIENTIFICA E INDUSTRIAL (Spanish trade edition of the a a ' . 
SCIENTIFIC AMERICAN) is published monthly, uniform in size and typo- April, of the ErIcsson submarine gun, for the testing 

SATURN 

graphy with the SCIENTIFIC AMERICAN. Every number of La A1nenca is • . .  
profusely illustrated. It is the finest scientific, industrial trade p!!per of whICh the Destroyer was bUIlt by the great Inven-
printed in the Spanish language. It circulates throughout Cuba, the West 
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Indies, Mexico Central and South Americak Spain and Spanish posses- tor In 1878. he lIttle vessel, now lYIng at the Navy 
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aidto Yard, is 130 feet long, 17 feet wide, and 11 feet deep, 

MUNN & co., P�l����way, New York. and adapted to use a submarine gun of 16 inch caliber 
iT The safest way to remit is by postal order, express money order, and 30 feet long, the muzzle projecting through an 
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publishers in case of designed to be almost totally submerged and have 

NEW YORK, SATURDAY, APRIL 30, 1892. 
great speed, so that she could approach a hostile ves
sel with but little danger, discharging her torpedo at a 
distance of not more than 200 yards from an opponent, 
at such a depth below the surface of the water that it 

Contents. would not be stopped by the ordinary nettings and 
(Illustrated articles are marked with an asterisk.) would reach the weakest part of the enemy's hull. 
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l<i.-;''''�''. NiTti"., of moon ......... 273 Planets, position of, in May ...... 2721 with torpedoes of the actual service weight, and under �jJtect'·'('ity. stealing ............... 273 PumpIng contract, a large . ...... 277 E,edric mmlug plant, large ...... 280 Rubber compoundsil aspbalt in .. 276 such conditions that the line of their passage through l'�lec.trlf' ;O;.Y:-:lt!'·Tl. Pomona .. ....... 274 SawmIll work, the ler' s difficul-
Rnglnes, L"pw e.,-"ansion, large' 278 ties ....... ....................... 275 the water will be accurately marked. For this purpose Eric .. u�'c ],',·,".yer . .... ........ 272 Silver. the market price of ....... 277 

th I h Exposition. the Columbian ...... 275 Steam boilers, location of .. ...... 275 e vesse as been brought to the Navy Yard, and 
Fluorine .. ... . ... .. ... . _ ........ . . .. 274 Switchmen and brakemen, rules . . • •  
Gas engine, the Charter* . ........ 274 for ....... ... ..... .... ... ......... 276 the torpedoes wIll be dIscharged Into the basIn of the 
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t: .. ���� 275 Nettings are to be stretched across within the dock, at 
Hattera .... . .................. 280 spaced intervals, through which the torpedo will pass, 
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thus marking its path, the pumping out of the dock 
permitting the recovery of the torpedoes and the defini
tion of the trajectory of each of them. The range at 
which the gun is designed to be serviceable is only about 
200 yards, and it is the intention that the projectiles 
shall sink, and not rise to the surface, at the end of 
their course. The nets were constructed under the 
direction of Commander A. H. McCormack, the chief 
ordnance officer of the Brooklyn Navy Yard. 

Some alterations have been made in the gun from 
the designs of Captain Ericsson, the principal change 
being one by which, when the torpedo is in position 
for firing, the explosive it contains will be entirely in 
the water section of the gun, beyond the gasket sur
rounding the torpedo and separating that portion 
from the inner section. This change has been made to 

is evening star. He crosses the meridian the first of 
the month at about 9 o'clock, at the end of the month 
at about 7 o'clock. Taken in connection with his more 
brilliant rival Venus, he will serve to mark the course 
of the ecliptic among the stars, that path from which 
the sun and all the planets can only slightly deviate. 
The motion of Saturn in the ecliptic is very slow . 
Owing to his great distance from the sun, he passes 
through but one sign of the zodiac in the course of a 
year. Since the middle of January he has been retro
grading; during May his position will be almost sta
tionary. He may be recognized by the time he crosses 
the meridian and by his steady red light. The system 
of rings and eight satellites about Saturn make him 
the most wonderful member of the solar system. Just 
now the plane of his rings passes in the neighborhood 
of the earth, so that the telescope reveals the rings 
only as a line of light. 

The moon, five days before the full, is in conjunc
tion with Saturn on the 6th, at 6 h. 47 m. P. M., being 
2° 2' north. 

The right ascension of Saturn on the 1st is 11 h. 41 
m., his declination is 4° 43' north, his diameter is 17".8, 
and he is in the constellation Virgo. 

Saturn sets on the 1st at 3 h. 12 m. A. M. On the 
31st he sets at 1 h. 12 m. A. M. 

URANUS 

is evening star. He crosses the meridian on the 1st 
at 11 h. 20 m., on the 31st at 9 h. 18 m. 

Uranus is a star of the sixth magnitude and not 
easily recognizable under ordinary conditions. 

The moon occults Uranus on the morning of May 
10, being in grocentric conjunction at' 4 h. 32 m. A. 
M. But this occultation will not be visible in New 
York, as moon and planet will be below the western 
horizon. Nor will the approach of the moon to the 
planet present any special interest, on account of the 
low altitude and the near approach of daylight. 

The right ascension of Uranus on the 1st is 14 h. 7 
m., his declination is 12° 16' south, his diameter is 3".8, 
and he is in the constellation Virgo. 

Uranus sets on the 1st at 4 h. 37 ill. A. M. On the 
31st he sets at 2 h. 39 m. A. M. 
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tile is designed to be 1,525 pounds; its length, 27 feet is first evening star and then morning star. He is 

4 inches; diameter, 16 inches: explosive charge, 300 lost throughout the latter part of the month in the 

pounds; propelling charge, 40 pounds. The weight sun's light. He is in conjunction with the sun on 

and the balancing of the torpedo have to be carefully the 29th at about 1 P. M., at which time his role of 

looked to in charging it, that it shall have the specific evening star changes to that of mornilio' star. His 

gravity of sea water and may be kept to a true course. right ascension on the 1st is 4 h. 25 m., his declination 

The arrangements for the trial have been made by the is 20° 7' north, his diameter is 2".5, and he is in the 

Ericsson Coast Defense Company, under a contract constellation Taurus. 

with the government, and the experiments will be con- Neptune sets on the 1st at 8 h. 47 m. P. M. On the 

ducted under the supervision of the Naval Torpedo' 31st he rises at 4 h. 29 m. A. M. 

Board, of which Commander G. A. Converse is presi
dent. 

.,., . 
POSITION OF THE PLANETS IN MAY. 

VENUS 
is evening star. Even more in May than in April is 
she first among the planets for her marvelous beauty 
and brilliancy. She is now retracing her steps toward 
the great central luminary. Her progress at first only 
slowly reduces the apparent length of the chain that 
binds her to the sun. Seen through a telescope at the 
beginning of the month, she presents the appearance 
of the moon when one-half of its illuminated surface is 
turned toward us. At the end of the month she is of a 
crescent shape like that of the moon when two days 
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MARS 

is morning star. There is little of interest in his May 
course. He rises the earliest of the morning stars. His 
distance from the earth and his low altitude prevent 
his being of value for purposes of observation. 

The moon is in conjunction with Mars on the 17th 
at 1 h. 37 m. P. M., being 3° 5' south. 

The right ascension of Mars on the 1st is 19 h. 59 m., 
his declination is 22° 8' south, his diameter is 11".5, and 
he is in the constellation Capricornus. 

Mars rises on the 1st at 12 h. 37 m. A. M. On the 31st 
he rises at 11 h. 26 m. P. M. 

;WPITER 

is morning star. He is now so far away from the sun 
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