
Ititntifit �mtrican. 
MUNN & co., Editors and Proprietors. 

PUBLISHED WEEKLY AT 

NO. 87 PARK ROW .. NEW YORK. 

O.D.l\IUNN. a.. B. BBa.CH. 

TEBllIS. 
ORe copy, one year, postage lncludad . . . . . . . . •••••••••••• •••••••••••••••.• 3 � 
One cOPY. SU months, postage Included........... ••••••• ••• •••••••••••••• 1 60 

VIIb Rate .. 
Ten copies, one year, eaCh e2 70, postage Included •. . ••••••••••••• ••••. "" 00 
Over ten copies, same rate each, postage Included.................. ••• � 70 

Jr By the new law, postage Is payable In advance by the publlBhen, and 
the subscriber then receives the paper free of cne.rge. 

NOTZ. -Per.ons subscribing w1ll please to give their tull nameo, and Post 
omce and State addreBB, plainly WrItten, and also state at which time they 
wish their subscriptions to commence, otherwise the paper wUl be sent from 
the receipt of the order. When requ e. ted , the numbers can be supplied 
from January l.t, when the volume commenced. In case of changing resl· 
dence, state former address, 88 well as give the new one. No changes can 
be made unless the former addreu II given. 

VOLUME XXXII., No. 24. [NEW SERIES.l ThitrUeth YeM. 

NEW YORK, SATURDAY, JUNE 12, 18715. 

(lontent •• 
(lllustrated articles are marked with an aaterlu.) 

An.wer. to corr e. pondent • ...... 878 Ice hou.e elevator (6) •••••• ..•••..• S78 Ant. at St. Helena, white .......... 373 Ice water a8 a heater ..... ........ 873 
1��t��IUa'::iu�:���t�.��.���:::::::: � I�t���d r(tg����lblll��.���.: :::::: m Arc tic expedltlo n.th enew ........ S7S Interfere . the r ight to ........ . .... 368 Arcttc note ......................... 373 Iron pyrite •• roa . t  (SS).. .. ...... 3'19 
��\'l?�����cbV:·t�r� (8):::::::::: � f:�':::.���I�lf. ��E3E:i�I��) 

(si>:::: � Belt •• cou pling macMne· .......... 372 Key., fitting ........................ 873 
�r;j�' gilIi�:m.8i%�� .o� . �:�:::::::: �� t:�l. �':.�:txgrr�·�.��·. �.��:::::: �g 
Bleaching linseed oil (S6) .......... S'19,Le.d pipe •• joint. In (fi'l).... .. 379 Bo.ts. propellers for (16) .......... S78 Le.ve. for .r tlllcl .l !lowers (40) .. S'19 Boller. compoulld ste.m· ......... S67Lobsters for manure (84) .... . .. ... 879 
Boller for heating (31) .... .... .... S78 Magne t s. wires for (9) ... .... ...... 378 Boller. pressure In (15. 24.26) ..... 87R'Mold s  for met.l (S) ........... ..... 878 
�gll:�:: :�:rtrs�i:. ?�: ::::: :::::: �: �lf 8igr Il;l�:;:fi,·e l�g�VMj::: ::::: r,t BOilers, forms of (1) .... ... ...... . S78 P.ck lng for tank pistons (28) ..... S7S 

�g���n".r�I�thr-'dg:arctlc::::::::: �ra�i:dw::���. ��I��.:'d(�L:: �� 
g�����'l."o��?!u���';,�;:.tioii 'ot::::: �� �:���ftI�:j.j;,;,:n 'and 'foreign::: r,� 
8!��':.l{"i&I���1::t;,����!�af���:·. � ra����:: �MCP';1 �r.�"o�I�.�::::.::::: � Chimney, swaying of • (23) ....... 878 Penlke.e .chool. ................... S74 
8�°a'i������ef������� �m:::::::: �i����I�����h��o:��.�.��).:::::::: �� 
gg����no�fd��n?J}2:::�:::::::::: �:�.;';,';.'ilet,.r.����t���.����:::::::::: �: CorrosIon In cyHnd er. (62) ........ 879 Prophecy •• n old ...... ... .... .... ... 87S CrystalUzatlon. instantaneous· ... 370, ReciDes, useful •.... ....... . • . ...• 876 
Drilling Iron (66) ......... .......... 879, S.leratu . (4).... ....... ... .. ... 878 
R!�tg?�

k
e'l�gr �n�:lr�) ����::::: : ��: t:. r;��:�o:1f7��of�:::-"':::: m ElectrIc lIf, t, the ............ ..... 873:S.w teeth. wear ng lIne of (26) .... S78 

���':,��r;.ft��Jl\j:8�ii·ii8j:::::::: r,Ugr�I�MiP�f(�k:: ..... :::::::: �g Engine e xh.u st. (27' • • • • . . • • • • • • • • •  878 Silkworm. dl.e.ses of the' •.•.....• S70 

���I��:.f���?J.�?l!:::::::::::::. ���g����.:'fn tggl:e��128j ::: :: :: ::::::: � 
Etcblng on gl.ss (44) ........... .. . 379: Spr Ing we.ther. the .ecret of ...... 369 
Jg:i�:�����0�1�;8::::::::::::::: �:��u�;���:i'g��.(����� .. (��: �� Freezing of w.ter bottles .... .... 87StSteam, f, re88ure of (68. 61) ......... 879 
J��:�fn·:��e�r:rM��::::::::: ��� �=�cnfct3�����aliziiig·i45j:::: r,� 
g:�:;:nI���fl�rbde ��tV-m��ianese � t��r:�a;��ei�)����· ::::::.::::. ::: ��� G.rdens,Engllsh· ...... , . ......... 875,Testlngqu.rtz (47) ................. S79 
GUt work, c leani ng (4:lj • • • • •• • • • • •  3791 T herm omet er8, hard rubber • . . . . . .  S72 Gla8s, hard ening ........ .......... 376: Torpedo warfare. 8p ar· ..•.. •.••.•. 871 
g:���'d���J\�inii ·marin. '(ssj:::::: r,����:�'hr;�

n
�;l�c

g
b�����bj.·'::::::: �� 

Gold .nd .Ilver. valu es of (87) .... 879

I
Varnl.h. dammar (32) .............. 878 Gr.ftlng fruit trees (10) ........ .. 378 Verdigris (44) .. ...... . . .... .. ..... S79 

�������c�e[,.������1.���. ���.t.��:: �� �"!t�"aga �::a�
w

(Ji�.�.� �� .t��:: � 
fc�u::�.������s��WiL:::::::::: �� :;:���·p��;���'1�i�fp��)(i9j:::::: r,� 

TWO VIEWS OF THE VOYAGE OF LIFE. 
Taking the law of continuity as the basis of their argu, 

ment, the authors of" The Unseen Universe. or Physical 
Speculations on a Future State "-the latest and one of the 
ablest of the many attempts to reconcile religion with Science 
-have endeavored to prove that the scientific view of the 
composition and government of the Universe is in the closest 
harmony with the view presented in the Christian records: 
that Science, legitimately developed,instead of appearing an­
tagonistic to the claims of Christianity, is in reality its most 
efficient supporter; and that the burden of showing how the 
early Christians got hold of a constitution of the unseen Uni· 
verse, similar to that which Science proclaims, is transferred 
to the shoulders of the opposers of Christianity. 

It is a bold attempt to carry the war intu Africa, and one 
well deserving the attention it is commanding. It lying 
without our province, however, either to oppose or to defend 
the claims of the Christian records, we can observe only that 
the authors of this clev!'r essay, like their predecessors in the 
Same field, are chiefly successful in reconciling a fanciful 
scientific conception of the 1:' niverse with an equally fanciful 
interpretation of the written records; and consequently,while 
it is exceedingly euggestive,the work ill exceedingly unsatis­
factory. 

A characteristic illustration of the authors' inability to ap· 
preciate the position of scientific thinkers is afforded by their 
comparisons of the two sorts of in\'estigators-those who study 
the How of the Universe and those who study the Why: in 
other words; the men of Science and the men of religious 
speculation-to two sets of passengers on a great ship plying 
between two well known ports. The one set, they say, keep 
on deck and try to make out, as wl'll as they can, the mind 
of the steersman regarding the future of their voyage after 
they have reached that port to which they know they are all 
fast hastening, while the other set keep down below and ex­
amine the engines. Occasionally there is much wrangling at 
the top of the ladder where the two sets meet, some of those 
who have examined the engines and the ship asserting that 
the passengers will all be inevitab'y wrecked at thenext port, 
it being morally impossible that the good ship can carry 
them further. To whom those on deck reply that they 
have perfect confidence in the steersman, who has informed 
some of those nearest him that the passengers will not be 
wrecked, but will be carried safely past the port. And so 

J tituttfit !tutritlu. 
the altercation goes on: some who have been on deck being 
unwilling or unable to examine the engines, and some who 
have examined the engines preferring to remain below. 

The work professes to regard the problems of the unseen 
U ni verse from the standpoint of Science, but the writers have 
been quite unable to divest themsel ves of their theological 
prepossessions: from first to last, as in the foregoing com· 
parison, the theological bias is paramount. Science does not 
and cannot look upon the voyage of life, or the voyagers, in 
any such manner. Mankind are not all passengers in the 
same ship, though they may be regarded as sailors on the 
same sea. Each has a vessel to himself-the fragile craft he 
finds himself in possession of when his day of self-conscious· 
ness comes-and must guide it with sUllh knowledge as he 
may gain by his own observation and the ad vice of those who 
have been longer afloat. 

The sea is stormy, the winds conflicting. the currents 
bafHing. Out of the mists on every hand,new crafts ere con 
stantly appearing; and on every side, at every stage of wind 
and weather, multitudes are disappearing: now in the calm 
noonday, now buffeted by midnight storms, now wrapped in 
fog and mist, they go down like so many Schillers, and the 
survivors drift on,knowing that the same fate will sometime 
overtake them also. 

But what is that fate? Why was their voyage cut short, 
and what was the purpose and the purport of it? 

These are the questions of the disciples of the Why: and 
their answers are confident. " The Great Pilot knows, and 
he has told the pilot of our fleet that those who sail with us 
are not wrecked but translated to another sea,where, with a 
better craft, they shall sail eternally in fair weather. If 
they have swerved from the right track, then their wreck is 
dire indeed: on a sea of storm and darkness, they suffer per· 
petual disaster." 

"How shall we know the right way?" the anxious 
voyager asks. 

" Sail with us," is the reply. "Long ago,the Great Pilot 
gave the captains of our fleet a chart of this sea and one of 
the seas to come. He still guides the winds and the waves 
for our good. If we follow his chart (or the leaders who reo 
main in communication with him), we shall surely suffer no 
wreck, but shall be transferred to the halcyon sea, for the 
navigation of which we are now in training." 

But the disciples of the How remain aloof. 
" Whither are you going?" our voyager asks. 
"We do not know." 
" Do you not sail fer the halcyon sea, or fear the sea of 

darkness and great storm ?" 
"We have no knowledge of them," is their reply. 
"But the charts which the Great Pilot gave: have you not 

seen them ?" 
"We have seen many that claimed that title," is their 

reply: "we have studied them with care. We find little in­
formation of the sea we now are sailing, and in what they 
give they conflict with each other and with what we know 
to be true by our own observation. And they differ still 
more with regard to the seas unseen. Wherefore should we 
trust them? 

"Worse: the seamanship of the followers of these charts is 
deplorably bad. They come to untimely disaster: and some· 
times sanguinary battles occur between these fleets which 
claim the special guidance of the Great Pilot, each striving 
to compel those they deem perversely sailing to tack about 
and go with them. We cannot trust them." 

" What seek ye then?" 
" These things," the disciples of the How reply: "to learn 

the sea that surrounds us-the ways of the winds and the 
currents, the places of the quicksands and the reefs: to learn 
the nature of our fragile crafts that we may make them 
staunch and keep them from all avoidable risks; to perfect 
our seamanship as best we may, that our voyage may be long 
and helpful to our fellow voyagers: all these for our own 
good, and for the good of those who shall sail this sea when 
we are gone." 

" And what of the seas unseen 1" 
" We know them not: we have no means of knowing 

them: no time to waste ill speculations regarding their pos­
sible existence and character. If such there be, and we go to 
them when our voyage is ended here, of this we confident: 
good seamanship here is not likely to be bad seamanship 
there: the study of the Now will not unfit us for the enjoy­
ment of the Then. 

" But have you no care for the Why of all these things?" 
"Indirectly we have; but the faculties we possess give 

us no clue thereto except through the How. When we have 
mastered the laws of this perplexing sea of phenomena,when 
we have learned the natUl�e of this environment of ours, what 
it is and how it came to be, we may be prepared to consider 
Why it is. Until then we must wait; for there is no one 
to tell us for the asking." 

Such are the real relations of the two orders of men-the 
men of Science and the men of religion-to each other and to 
the Universe. And theology will have to change its plane of 
thought and ways of thinking more than the authors of "The 
Unseen Universe " have been able to do, before they can 
establish for themsel ves even a theoretical oneness with the 
purposes and conclusions of Science. 

••••• 

THE SEOBET OF SPBING WEATHEB. 
Our late erratic spring has provoked the usual amount of 

comment and discussion, yet we have failed to notice any 
attempt to trace the causes of the persistent chilliness of 
the air in the face of the sun's manifest power, or to ac' 
count forthe sudden summer heat of May. 

Not that there has been anything extraordinary in the con­
ditions of the weather this year. Spring in our climate is 
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always an uncertain blending of winter and summer, each 
retaining much of its native peculiarity; so that it is no un­
common thing for a morning mild as June to be followed by 
a snowstorm in �he afternoon, or for an icy wind, piercing 
as an arctic blast, to sweep the open country, while in shel­
tered places the sun burns with midsummer intensity. Such 
contrasts are tiresomely common, yet they never cease to 
strike us as something abnormal. In spite of our yearly ex­
perience to the contrary, we persist in thinking that winter's 
severity ought to let up gradually; that the transition from 
winter to summer ought to be as gentle and uniform ali the 
change from summer to winter. Why it is not and cannot be 
may be worth a moment's thought. 

It is well known that one of the chief factors of climate 
is the sun's altitude. The more nearly vertical its rays, the 
greater its power. The sun'3 position, however, is not the 
only factor. If it were, February would be as mild as Octo· 
ber, April as hot as August. When under favorable condi­
tions we experience the sweltering heat of the sun's untem­
pered rays in spring time, we are apt to say that it must be 
r,hrough contrast with the winter's cold that '\Ve feel the heat 
so keenly. But we deceive ourselves. During the months 
when winter lingers in the lap of spring, the days are as long, 
the altitude of the sun is as great, and the heating power of 
his rays is as intense as in midsummer. Their failure to 
mitigate more rapidly the severity of the season is due to 
the simple fact that they have other work to do. 

To change a pound of ice at 32° to water of the same tem· 
perature requires the expenditure of 143 units of heat, each 
capable of raising, when converted into mechanical motion, 
a pound weight 772 feet high. In melting a pound of ice, 
therefore, more than fifty.five foot tuns of solar energy is 
exhausted. Think what an incalculable amount of solar 
radiation is required to melt the millions of tuns of ice and 
snow every spring between this and Greenland I 

During the fall months, immense amounts of water are 
converted into ice in the northern hemidphere, setting free 
an enormous amount of heat to reinforce the rays of the de­
clining sun, giving us an Indian summer at a season when 
the weather would be coldest did the temperature depend 
upon the sun alone. 

. 

This year winter lingered nnusually late, and summer 
came with a burst. The ice in the lakes and rivers was un­
commonly thick, and the ground was covered deep with snow. 
To convert this snow and ice into water taxed the Bun's pow· 
er, so that it was not until after it had reached the northern 
tropic and wall southward bound again that it began to gain 
on the wintry weather. It will be remembered also that the 
greater part of the snow was not merely melted, but evapo­
rated. It disappeared while we were anticipating disastrous 
floods-not through the rivers, but into the air. 

Had the snow gone off in the form of water, each pound of 
it would have exhausted 55 foot tuns of solar energy. To 
convert it into vapor required about seven times as much. or 
372t foot tuns, that being the mechanical equivalent of one 
pound of water vapor. In view of the vast amount of snow 
and ice evaporated this spring, it is not surprising that the 
approach of warm weather was so dilatory. It was the price 
we had to pay for exemption from floods and freshets. 

Having cleared the ground of snow and snow water, the 
sun was free to give its full force to the earth, which, in the 
absence of the usual spring rains, was speedily put in condi· 
tion to convert the sun's rays into heat for the warming of the 
air. Consequently the interval was brief between reports of 
ice floes in the harbor and sunstrokes in the streets. 

••••• 

THE BIGHT TO INTEBFEBE. 
The right of every man to dispose of his labor as he sees 

fit, or to conduct his business affairs according to his own 
ideas, so long as the rights of the community in general are 
not trespassed upon, is so well founded in common senile 
and justice that it seems hardly to require a judicial de­
cision to add to its truth. Still the principle is one which,as 
the recent labor strikes in the coal regions and in various 
trades throughout the country fully evidence, the trade 
unions persistently ignore,and probably will continue so to do 
until the law becomes stringent enough, and is administered 
with sufficient vigor, steadily to crush out any proceedings 
savoring, however slightly, of conspiracy or undue coercion. 
We do not believe that any right.minded laboring man will 
indorse the lawless actions of the" Molly Maguires " of the 
mining districts, or of any of the misguided people who re­
sort to violence to obtain their ends; nor should the course 
of such bands be taken as exemplifying the usual mode of 
trade union coercion. When men commit deeds,no matter 
under what guise or for what object, which put them under 
the ban of the law, they become equally criminal with the 
thief or the assassin, and their punishment is identical. We 
think, or at least we want to think, that ruffianism is fast 
reaching a low ebb in our trade societies,and that misguided 
actions are done more through error of judgment than 
with criminal intent. Certainly we adhere to the belief that 
good intentions on the part of the men predominate over bad; 
but on the other hand it is not to be lost sight of that the very 
best of motives may underlie practice which in itself is 
highly prejudicial to the rights of other people. And here 
we reach the boundary, on one side of which lie those appeals 
to a man's cupidity, or sense, or honor, or any other senti­
ment he may possess. which are perfectly justifiable from his 
friends or from others interested with him in a common pur­
suit if made in one way, and on the other thoBe same appeals 
made in another manner,which,from its very nature,includes 
an apparent conspiracy against a third pprson. Thus, there is 
certainly no harm in A endeavoring to show to B that B 
is losing money or injuring his interest by working for C, 
and that he could improve both the affairs of himself and 
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