
of a vivid reminiscence of the" Great Expounder's " match
less oratory. 

AN INGENIOUS MECHANICAL DEVICE, 

whereby the reciprocating of a piston is transformed into 
rotary motion, and the piston at the same time oscillated on 
its axis, exists in the Russian valveless engine. As repre
sented in our sketch, there is an arm attached rigidly to the 
piston rod, and having on its end a ball which enters a sock
et near the periphery of a disk. The la�ter answers for a 
flywheel, and is rotated by the arm as the piHton rod reci
procates, while the rod itself is vibrated. The effect of oscil
lating the piston is to open and close the steam valve pas
sages suitably arranged therein. 

We have hitherto labored under the idea that in in
genious combinations of fnrniture our American inventors 
excelled the rest of mankind. But now we doubt it. There is 
an exhibitor from the Argentine Republic from whom our 
inventors may take lessons. He contrives to stow more 
utterly diverse articles into a smaller space than any one we 
ever saw; his furniture is at once a puzzle and succession of 
surprises. No drawing wonld do justice to the principal ob
ject which he displays. It is a dressing caHe which con
tains everything in the housekeeping line, from a coal cellar 
up. There are places for uttlllsils, for blacking boxes, for 
cigars, hair brushes, garments, gas stoves, provisions; and 
the rest a X ew York HentlrJ exploring expedition might 
profi tably bo fitted out to discover. If there is a cradle and 
l>aby tender also com bined, and we dal'e Hay there is, the 
young housekeeper needs nothing more to complete her 
mlwa,ql'_ For people who have no fixed ahode, but who 
"li ve in trunks," thiH South American inventor provides a 
less complicated but none the less ingenious combination, 
which is depicted in our sketch. To begin with, there is a 
trunk about as large as the average" Saratoga," presenting 
nothing remarkable in aspect except an exterior strength 
calculated to defy the most persistent baggage smasher. 
You seize the top, throw it over sideways in two portions, 
lift up and open out the back part, and behold the trunk 
is a comfortable lounge. Where are the garments? In :he 
drawers under the seat, which the fall of a false front piece 
reveals. Is a table needed '! A flap hung to the back is raised 
and firmly supported by props_ One arm may he developed 
into a writing case with all the appurtenances, the other into 
a dressing box containing all the toilet articles. The empty 
�paces in the lid are to be utilized. Step around to the rear, 
pull on a couple of knobs, and there are two small tables 
set with plates, knives, forks, tumblers, napkins, and all 
the et l'ete'l'(�B. That trunk is an exposition by itself. 

THE CALIFORNIA MAMMOTH GRAPE VINE 

is exhibited in Agricultural Hall, and is probably the lar
gest vine in the world. It has produced yearly 12,000 pounds 
of the variety known in California as the Mission grape. 
It waH planted by Dona Maria Marcelina de Dominguez, ac
cording to the custom of the cOllntry, at the birth of a child, 
some sixty years ago. For several years it has shown signs 
of decay, and was dug np, sectionized, and boxed for remov
al to the Exposition. There the sections are bolted together, 
and the vine is set up as nearly as possible in its natural 
position. It is, of course, very irregular in shape, so that 
no definite dimensions can be given. The size of the trunk 
can, however. be estimated from that of the figure repre
sented heside it. 

Boller Explosion",. 

To the Editor oj the Scientific American: 

In the last number of the SCIENTIFIC AMERICAN I read 
your notice of a disastrous boiler explosion at Pittsburgh, 
Pa., in which you state that "no cause is yet assigned for 
the casualty," and that' the boilers were inspected some 
five weeks ago, and were then in good condition." There 
has been much argument on the subject of boiler explo
sions; and from an everyday experience of nearly forty 
years in the construction and management of steam boilers 
of various kinds, I will venture to give you my opinion on 
the subject, although I shall differ from many. 

In the first place, I think there is one, and only one, eause 
of boiler explosions. and that is the want of a sufficient 
quantity of water. But a boiler may be burst from many 
causes. You will see here that I dr�.w a distinction be
tween the explosion and the bursting of q boiler. An ex
plosion is an expansion with great force, followed by a vio
lent report, and a burst is simply a liberation from confine
ment, without the great force and violent report of the ex
plosion. Bursting may result from various causes, such as 
a weak or defective boiler, an over pressure of steam, or 
water, or air, as the case may be. A boiler may be made 
defective in several ways. First, by letting dirt and sedi
ment collect on the bottom of the boiler, which is directly 
over the fire. Boilers can be and are very frequently burnt 
entirely through in this way. Second, by using inferior 
qualities of iron in the construction. Third, by poor rivet
ing. Fourth, by injury in testing, by subjecting the boiler 
to more pressure than the iron is capable of bearing. Fifth, 
by freezing. Sixth, by the present ruinous practice of blow
ing the water out of the boiler under a pressure of steam, 
and while the fire box or bridge wall is still hot. The con
sequences of this practice are cracked sheets, broken rivets, 
grooving, etc. Moreover the dirt and sediment dry and 
adhere firmly to the iron, and form a crust or scale; 
while if the water was drawn off cold, the sediment would 
be soft, and the most of it would be drawn off with the water, 
or at least could be washed off. 

A boiler may be burst either by steam pressure or hydro-

Itie.tifit )meritau. 
static pressure, and the destruction of property be the same; 
but of course life would be endangered by scalding water 
and steam. The bursting of a boiler makes little or no re
port, no more than the opening of a safety valve or a blow
ing-off valve. But a boiler is seldom allowed to burst, as 
timely notice is usually given by the leakage of steam and 
water from the defect�ve part. Not so with an explosion. 
This agent of destruction never seeks the weak places of a 
boiler; and the strength and thic.kness of a boiler has nothing 
whatever to do with its explosion. In fact the stronger a 
boiler, the more terrific the explosion, and the more disas
trous will be tbe effects. And as far as boiler inspectors 
are concerned, they can pronounce a boiler good or bad, and 
determine its liability to burst, but that can do no good in 
preventing its explosion. That depends wholly on those 
having it in charge. 

Boiler manufacturers are often and unjustly blamed for 
the explosion of a boiler which, I repeat, can only occur 
from the want of a sufficient quantity of water, caused by 
the carelessness or inexperience of those in charge of it. If 
employers were more careful to secure competent engineers, 
there would be fewer explosions. There need be none. 

�----- . . . . . 
[For the Sclentillc American.] 

L. B. DAVIES. 

THE MERITS AND DEMERITS OF LINNEUS, 

'1'0 the great Swedish naturalist Linnams, who was burn in 
the year 1707, belongs the honor of having first originated a 
system of classification of the vegetable and animal kingdoms, 
which system (although Linnams himself remained perfectly 
orthodox, believing in the theory of special creations) con
tained in itself the germ of the evolution doctrine, now 
grown to such mighty proportions. In regard to the' account 
of the creation given in the book of Genesis, we must (with 
Haeckel) acknowledge that it reveals two grand fundamen
tal hleas, namely, differentiation and progressive develop. 
ment of the matter" created " "in the beginning." To
gether these form a grand conception. perhaps, far more 
important to the truth of the narrative than the now ascer· 
tained error of considering this little earth as the center of 
the Universe, around which sun and stars revolve. This 
error was confuted by Copernicus, Galileo, and their suc
cessors. Another important change in the popular ideas of 
creation, namely with regard to the position of man in the 
whole scheme, has been effected by Lamarck, Darwin, and 
others. It is strange that theologians should so frequently, 
as they do, content themselves with asserting the literal 
accuracy of so ancient a book as the Bible, which has suf
fered severely by the course of tradition and the vagaries 
of translators, in place of confining themselves to the grand 
moral lessons and the pure religious principles it inculcates. 
Tb e Bible is not a text book of natural sciene-e, nor has it 
ever pretended to be one. 

The great progressive step made by Linnreus was as sim
ple as it was rich in results. It was the designation of each 
plant and animal by two names. '1'he first, the genus, was 
given to each family of plants or animals ; while the second, 
the species, gave greater definition and more individuality 
to each single plant or animal. 'rhus, for instance, he in 
cluded all animals resembling the tiger, whether large or 
small, under the genusjeliB, and he used the name for the 
whole class; and he added a second name for the species to 
which the animal belonged. Thus, he ealled the common 
tiger jelis ti,q1"i.y, the lion jeli.q leo, the panther jeli8 pa1'dl/8, 
the jaguar jeliB Ollca, the wildcat feli8 cat'us, and the house 
catjelis aomestica. 'rhis method was perhaps suggested to 
him by the custom in society of having family names and 
baptismal names, by which members of the same family 
may be distinguished. Before the time of Linn:.eus, the 
different names of the individual plants and animals formed 
a perfect chaos; but the dual nomenclature not only neces
sitated a classification, but became its basis. The two 
names soon proved the value of the system, as by them at
tention was drawn to the similarity and relationship be
tween the various plants or animals. Linmeus in fact at
tempted to complete the whole system, and divided, for in
stance, the whole vegetable kingdom into 24 classes, which 
he subdivided into orders,these into genera, and these again 
into species. He divided the animal kingdom into 6 classes, 
which were again subdivided into many orders, genera, and 
species. Notwithstanding that his classification has been 
modified, and has been based on facts since ascertained to be 
more fundamental than tl.1ose on which he grounded his 
theory, the honor of the reform belongs to him: although 
he was often in doubt, especially whether some particular 
animal had to be considered as a separate species, or only as 
a variety of the same species. He even went so far as to 
ltdmit that hybrids may constitute the origin of new spe
cies, and even that a great number of new species had orig
inated by the interbreeding of other species. Thls opinion 
was very remarkable as that of a man who had already ac
cepted the theory of the miraculous creation of every spe
cies; and it would have been in direct contradiction to his 
creed, were it not that he had claimed as an pxception to the 
rule that some species were originated by hybridism or inci
dental changes: and all that Lamarck and Darwin did was 
to extend Linnreus' exceptional theory to the origin to all 
species whatsoever. 

In regard to the origin of the distinct species, Linnreus, as 
before remarked, belie'ITed in special acts of miraculous cre
ation, and adhered strictly to the Mosaic account, according 
to which plants and animals were created by God, "each 
after its own kind." Linnreus expanded the idea, and went 
into details, expressing the belief that, originally, either a 
single individual or a pair of each animal or plant had 
been created. He believed that "man and wife created He 
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them " of every species which exists in two sexes; how
ever, in those cases where every individual is possessed of 
both sexual organs, as is the case with many Idnds of snails, 
worms, parasites, and the majorlty of plants, LinmpuB be
lieved that God created only one individual,as this was suf
ficient. Linnrous further believed that, in the deluge, all 
the then existing organisms were drowned, excppt the few 
individuals of the various species which were saved in 
Noah's ark, and afterwards put ashore on Mount Ararat. 
The geographical difficulty of widely differing animals and 
plants living together when put ashore, he explained by the 
fact that Ararat, in.Armenia, is situated in a warm climate; 
and being more than 16,000 feet high, it unites in itself all 
the conditions for affording diversity of climate to suit ani
mals of different zones. The animals accustomed to the 
climate of the polar regions,such as polar beara,could there
fore at once ascend to the cold snow-covered summits ; those 
accustomed to a warm climate could go to the foot; while 
the inhabitants of the temperate rej?ion could remain where 
they were, half way up. From this mountain,be aSEerted, 
the animals distributed themselves afterward again over the 
whole earth. 

Haeckel makes a serious objection to the possibility of ex
istence of a single pair of animals of each kind at the same 
time. He says that, for the first few days after the creation 
or after the deluge, the carnivorous animals would have eat
en all the herbivorous cattle,the lions and tigers would have 
eaten the single pairs of sheep and goats in existence; while 
the herbivorous animals would have eaten as once aU the 
Mingle plants before there was a chance of propagation . 
Certain it is that the balance in the economy of Nature, 
such as we see it now, could never have eXlsted if only 
one single pair of each species had been created at the 
same time. It is seen, then, that the hypothesis of Linna,us 
is scarcely worth a serious discussion; and when we con
sider that he had a clear head and excellent reasoning pow
ers, it is indeed very doubtful if he could believe in it him. 
self. 

This hypothesis prevailed, however, for about a century 
without being disputed; and this was perhaps partially due 
to the merit:; of Linnreus as a naturalist, and the great re
nown he had earned by his systematic description of the 
works of Nature. This, added to the prevailing idea of 
considering the Bible to be intended to teach the sciences, 
retarded the acceptance of sound and correct ideas concern
ing the institution of the Universe. 

In closing thi� review of the merits and errors of Linnreus, 
we cannot abstain from expressing our surprise that Pro
fesor Huxley, in his recent lectures in this city,selected Mil
ton in place of Linnreus as the defender of the six day 
miraculous creation. Milton should be considered by every 
one as drawing on his imagination, and availing himself of 
poetical license to the fullest extent. He was no sc'entist, 
but a poet; and he should on this account not be held re
sponsible for his qunBi scientific opinions. But LinlliPus was 
a scientist, and his opinions, hypotheses, and theories fall 
within the pale of scientific criticism: and he was especial
ly �cientifical1y definite in all he said and wrote. If Pro
fessor Huxley selected the poet beeause el'erybody knows 
Milton and hi� works, we may suggest that some informa

tion about the great naturalist Linmeus and his services to 
Science would havil served the purpose, of bringing out the 
truth of the evolution theory, far better than the beautiful 
poetical dreams of "Paradise Lost." 

P. H. VANDER WEYDE. 

The Thirty-Eight Tun GUll. 

For some little time past a substantial target has been in 
course of erection on the experimental grounds at Shoe bnry
ness, England. The object of this structure was to ascer
tain the measure of power of the 38-tun 12]-inch gun at the 
muzzle. This object was satisfactorily accomplished on 
Wednesday afternoon in the presence of a large number of 
officials connected with the War Department, besides otli
cers of both branches of the service. The target was com
posed of three plates of John Brown and Company's make, 
each plate being 10 feet wide, 8 feet high, and 6+ inches 
thick. Between the plates were 5 inches of teak packing, 
bringing the total thickness of the target to 20+ inches. 
The plates were bolted together in couples, the first to the 
second and the second to the third, with sixteen 3 inch 
Palliser bolts. The target was supported in the rear by 
horizontal and vertical bracing formed of 14 inch square 
timbers with raking struts abutting upon piles of the same 
scantling, the latter being stayed against an old target. At 
the side of the target were placed some old 6 inch armor 
plates on end strutted with timber, and on the top were 
some old 8 inch plates tied back to the target with old rail
way bars. A trial shot was first fired at an old 10 inch 
armor plate with a charge of 130 Ibs. of 1'5 inch cube pow
der and an 800 Ibs. Palliser shell made up to weight with 
sand. The shell struck the plate with a velocity of 1,436 
feet per second, punched a clean hole through it, snapped 
short a 14 inch pile a couple of feet behind it, and broke up 
against an old target. The round against the new target 
was fired with a similar charge to the foregoing, the range 
being, as before, 70 yards. 'rhe shot, which had a striking 
velocity of 1,421 feet per second, punched a clean hole 13 
inches by 12+ inches in the front plates, and passed through 
the middle into the rear plate, where it broke up. The base 
of the shot with a portion of the walls was left in the hole, 
but the point, with 9 inches of solid mptal, struck against the 
rear target some 10 feet otI. and rebounded to a distance of 
20 feet to the right proper of the target. The rear plate was 
considerably buckled, but the iron around the shot hole was 
not cracked or started, the metal showing a fibrous fracture 
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