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Jtieuttfit 1meritlu. 
THE EM:PEROR'S FAlI.EWELL. 

A scientific gathering of unusual importance-not be
cause of what was done, but on account of those who were 
present-recently assembled at Chickering Hall, in this 
city. It was a special meeting of the American Geographi
cal Society, called to receive three distinguished foreign 
gentlemen, the Emperor of Brazil, Dr. Petermann, the 
famous German geographer, and Dr. Berendt, the Central 
American ethnologist. Despite the torrid weather, all the 
scientific celebrities resident in this locality were present, 
and listened to an address on the "Centers of Ancient 
Civilization in Central America, and their Geographical 
Distribution," which really was very instructive and interest
ing. Dr. Berendt described, briefly, some of his expeditions 
into Central America; told how, in 1869, he discovered the 
site of the ancient city of Centla, and there found a host of 
curious objects made of that imperishable material, terra 
cotta; and ended by an earnest plea for closer study of 
American archreology, and for the foundation of museums 
of relics of the ancient peoples which once occupied our 
own continent. 

J udge Daly, the president of the society, then proceeded 
to that which was uppermost in everybody's mind, namely, 
the presence of Dom Pedro, and in a pleasant little speech 
contrived to say a great many complimentary but well de
served remarks regarding the distinguished guest. 

Dr. Pet,ermann's address, which followed, embodied mainly 
his impressions of this country, some of which, notably that 
which led him to eulogise our peaceful disposition, as shown 
by the fact of our having "only one man of war" in the 
navy, were rather amusing. But the eminent gentleman 
fairly beamed goodwill to and admiration of the United 
States. 

The Emperor of Brazil was then elected to membership 
amid great applause. Dom Pedro arose, and with easy dig 
nity advanced to the front of the platform, and spoke as 

Academy of Science., N.y.· ...... 72 Ink, manufacture of .............. . 72 follows: 
1��h�re�rfl�Ydr·auiic*::". ".: :".". ".::: � ;f:g��:'\;��;iries: "eiC:,' 'oi:::::: ::: 
t��w:f:e�� ::g������g���Scuj.inii' l:l i��tde�I��e�.�fo u��I����::::::::::::: Battery, new electric· ............. 07 Lioness, the J)ubUn ............... . Battery trouble. (2) • • • • • • • • • • • • • • • •  76 Living on '15 a week .............. . Beauty .oclety, new............... 67 Magnet, a .t.ralght (15) .......... .. 
��11:r8���t���r���i for::::::::: ::: ::ll �:����l�:'}���e (��·(iJ)'.::::·.::::: BOilers, high :md low pre •• ure (7) 76 Ma •• achu.ett. In.tltute, the ..... . 
��'lr��lg�lf ... �lt���h\��::: : :::::: :::: 1� nf�Tg;'a��'i:if�erais: 'j'apan::::::: 
���l���� ::':Je�'����iit: .�����.��� i� i���r·lf.R�l?t�t.I��.'. ��.�'.'.'.:::::::::: 
�:�Jlf:rkJ'cJ:::���r.���:::::::::::::: �g�K:���lj��:fii��.�·rec;;nt::::::::::: Centennial, technical education.. 6� Patents, AmerIcan and foreign .. . 
Cc,hlllmmbnlenygeaOW.tl�nldmpr>proeV .. C.d.· ................... 61) Patents, ofllclal U.t of ............ . 

no .1 71 pcnnShlvanta, Unlverdlty of • • • • . •  

8�:1: {��iri��t:��n':nthr':Ciic::::: � ��':,,:;�:m,·h��n�1n�iltiiie:· th'c': Compass, a Japanese............... 67,Poisono us garments .............. . Corn cobs................. .......... 69 'Postal law, the obnoxlou ......... . Earth'. axl., change. In thc ....... � r�fr��:�I'i:J�t !J��t�I��?��::::::: Il�gmglf(g�i��':,g.i��liicr: : :::::: 67 Razors, Ilrlndlng (9) .............. . 
I:Jl�e�r�u'tici\r.'i!�' �:::'aii (i:i):::: � �gl������::����'c�::::::::::::::: 
R.�:.�n�o:��m�::::::: :::::::::: �A �lrJ�a,:a\��;: 'j,iiiancliig' (Hi ::::::: Frog, th e ............................ 7U Squares anu bevels (ll) ........... . 

8r:8�!�����.����:::::::::::::::::: � �t���n�ifl�:ti���!nlOlg�eiiccmelli Governor, new steam-,. ' " ........ 70 Stevens [nstft.ute, the .. , .......... . Gravity instruments, ancient·,... 72 'fIde motor, the simplest . . . . . . . . . •  Hammer, drop� direct-acting· .. :. 6j Tobacco, waste .................... . 
1I:�t��t:���rge'l�I�!��� .. :. c·t:';::: �ItW!rr.�!!i1�3�h�g:gIi·j,;'ic·k:::::::: Hot weather peril, a. .............. 65

I
Water gmte, the· ................ .. 

TIr;��1�11�J::��fan��ve·r.;lty: ihC 67 Well, new tube· ................... . 
Induction coil. (lG) ................ �� Worce.t·.r Free Institute, the ... .. 

THE SCIENTIFIC AMERICAN SUPPLEMENT. 

Vol. II •• No.31. 

P<)r the Week ending July Z9. 18'76. 

TABLE OF CONTENTS. 

7l 
73 
72 
70 
6S 
61 
76 
76 
76 
6'! 
65 
73 
6' 
73 
6; 
78 
7l 
16 
69 
76 
6S 65 65 
6S 
66 
76 
65 
66 
11 
16 
16 
76 
6� 
69 
66 
6; 
69 
72 
6S 
67 
63 

I. THE INTERNATIONAL I<;XHIBITION OF 1876 -Illu.tratlon. of Tor
pedo Warfare, 1 engravlng.-The Hell Gate Operatlon •. -SOundlng Ma
chlne.-Deepcnlng New Inlet.-Galveston Harbor Improvement •. -MIlI
tary Brldlle., 1 enll1'"vlng.-Double Crane Swinging Brldgo.-Nether
land. Exhlblt.-Prlntlng �leteorgraph.-llachlne for Ruling Gla ••. -As
tronomlcal Exhlblt.-Method of A.tronomlcal MeaBurement •. -The 
Large.tGrapeVlnc In the World, 1 engravlng.-Portable Englne •. -The 
Hhapley Engine and Boller, 2 engravlng •. -8team Boller •. -The Babcock 
and Wilcox Boller, 1 engravlng.-Amerlcan Iron and Steel Exhlblt •. -
The Henderson Iron Proce ••. -Watch-Maklng at the Centennial, the 
Mechanl.m In Detall.-Centennlal Sugge.tlon •. -Ru •• lan Exhlblt •. -The 
Norwalk Pump,l engravlng.-The Ru •• lan Fortres. Gun, a new Imple
ment of Warfare. 

II. ENGINEERING AND MECHANICS.-New Combined Steam Engine 
and Vacuum Pump, 5 tlgure •. -Surface Conden.er for Steam Street Car., 
1 tlgure.-St. Gothard Tunnel.-Locomotlve Connecting and Coupling 
Hod., by JOSHUA HOSE, 10 tlgure •. -Amerlcan Ca.t Iron I1allway Wheel., 
Procc •• e. of Jllanufacture.-I1epalr of Steamer Colima'. Crank Shaft at 
Sen, 9 tlgure •. -Aerlal Navlgatlon.-The Gaging of River., by D. F. 
I1ENRY. C. E.-Utilizing thC Wa.te Hcat of Boilers. 

III. TECHNOLOGY.-Grlndlng and Poll.hlng. By J OSHUA RoSE. No. I, 
5I1gures.-Mangane.e Bronze.-Ornamcntal Inlaid Tablc., 4 engrav
Ings.-Brltl.h .'rlgate Hu.sar .-Sclence In School •. -Imperlal Celerity. 
-Chlne.e Money.-Amber.-Fatty Ink Photo Prlntlng.-Photo Plate 
Cleaning Solution. 

IV. ELECTRICrry, LIGHT, HEAT, ETC .-Lightning Freak •. -New Gal
vanlc Battery .-Formatlon and Decomp081t1on of Binary Compound. by 
Electrlclty.-Ahsorptlon of Nitrogen and Bydrogen.-Law of Dulong 
and Petit. 

V. ASTHONOMY.-Rellector VB. Refractor.-Irregularltr In the Moon's 
Longltude.-Improved Altazlmuth In.trument.-The Light of Venu8.
Specular Retlectlon of Venu •. -Motlon of Jupiter'. Spot •. -Large Solar 
Photograph •. 

The ScientifiC AlDerican SupplelDent 
18 a dl.tlnctlve gubllcatlon I •• ued WeeklYj every number contaln816 oc-
��';? pa":�in,!I�� l::::C°��I��V��j. UffJ����II�N��'5:vtkt� ����TI�� ��!rA: to 8ub8erlbers. Single cople., 10 cents. Sold by all new. de..r.rs t�Oughout the country. 

COMBINED RATKS.-The SCIENTIFIO AMERICAN and SCIENTIFIC AMERICAN SUPPLEMENT will be 8ent together for one ;rear, po.tage tree to 8ubBcrlber8, on receipt of '1.00. 

To SCIENTIFIO AMERICAN SUBSOllIBER8 WHO WI8H TO TAD: THR SUPPLRllENT .-A .ub.crlber to the SOIENTIFIC AMERIOAN may change at any time to the SUPPLEMENT, Or may have both paper • •  ent to hlm�y remitting to U8 
�.:ir d��3

rt1'!,
c�u��i",.":���r������:�r�ae<lJtfo�u�r the IRNTIFIO AJIRRI-

Remit by po.tal order. Addre.8 
lIIUNN & CO., PuBLISIIEB8, 

3'1 Park Row. New York. 
�!I ;�i �����';:'11�� �hs��!:'����::�ar:e ';.l�� c*�mfn;:I��n�ig::':l:.7 o� dered. 
�lgf��r���lf10�ln��.lred number of the SUPPLlIlIRlI'Z len' wany 

" Although sincere gratitude's voice is always silent, I will 
not hesitate to utter my thoughts to the American Geogra
phical Society for the honor it confers on me in the presence 
of men so prominent in geographical science, and such inde
fatigable explorers of a region where man, rivaling, as it 
were, with nature, feels that labor is his greatest glory and 
more solid base of happiness. In so solemn an occasion, how
ever, it is my duty to express how in my country we prize 
geographical studies, which will bring to light its elements 
of wealth, and will secure for it-I speak as a Brazilian, 
but without partiality-a future brilliant and useful to all 
nations, with which Brazil has always endeavored to main
tain cordial friendship. I trust the American Geographical 
Society will allow me to send here a feeling adieu to all the 
people of the United States, who welcomed me with so 
much kindness, and to explain to them at the same time 
how sorry I am that a motive, double regrettable, has not 
permitted my remaining longer among them, to see and ex
amine as much as I desired, notwithstanding the means em
ployed by this great nation to overwhelm time." 

With these few words, Dom Pedro takes his leave of the 
United States. He has come among us as a quiet and unas
suming gentleman, and has studied our country in a way 
that reflects honor upon himself and upon us. He has torn 
away the veil of romance which hedges about kings, and has 
showed us that the ceremony of royalty is an anachronism 
in the nineteenth century, and that true majesty, essen
tially democratic, suffers nothing by contact with the peo
ple. He has shown us how a great and independent ruler 
may be at the same time a humble and earnest student of 
science, as ready to receive information and knowledge from 
working men as from the most erudite of professors. Above 
all, he has shown us that the p03session of education is 
deemed by him of loftier value than the undisputed owner
ship of a crown. 

The great works accomplished by Dom Pedro during his 
reign were known to this country, and the welcome which 
has been extended him has been genuine and sincere. To 
their Godspeed, the American people now add their assu
rance of profound respect and cordial admiration-not for 
the Emperor of Brazil, but for Pedro of Alcantara. In their 
eyes. at least, the greatness of his station can add nothing 
to the respect now already secured by his qualities as a man. 

The Emperor spent the closing days of his visit in this 
city inspecting the Hell Gate excavation, newspaper offices, 
public institutions, and other places of interest, with his 
usual celerity. Together with the Empress arid his suite, 
he sailed for Liverpool on July 12. 

04 u." 
HEATED TERM:II--·THEIR CAUSES AND DANGERS. 

At the time we write, seventeen days of exceptionally hot 
weather have been experienced over the Northern States. 
The thermometer, despite a brief rainstorm within the past 
twenty-four hours, the first that has visited this region dur
ing the period above named,stands at 95° in the shade. It has 
stood at 90° and thereabouts for more than two weeks, and 
in this city has touched 102°. The most intense heat yet re 
ported, however, has occurred at New Paltz, near Pough
keepsie, N. Y., where the mercury attained the unprece
dented hight of 112° in the shade. 

Of course wise people have advanced innumerable theo
ries relative to the cause of the present heated term. It is 
a fact just 'now that the sun spots are at their minimum, and 
hence the supposition that we get more heat from our lumi
nary is generally favored. It should be borne in mind that 
the abnormally hot weather is not omnipresent the world 
over, and hence to believe that the sun is taking any extra
ordinary part in its production is to assume that that orb,by 
some process of selection, baa chosen a very small portion 
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of the globe as the recipient of his scorching attentions. 
Besides, the fewer the sun spots, the greater the evopora
ti ve power of the sun, and hence the greater the production 
of rain, which depends on evaporation. Consequently, so 
far from the absence of sun spots tending to diminish rain, 
we should look to their non-existence as a reason for ex
pecting increased rainfall. It is generally credited, also, 
that the Gulf Stream is moving nearer our coast, and hence 
the climate is gradually becoming warmer. This assertion 
is destitute of foundation in fact; but neither this notion, 
nor the one preceding, nor that involving spectroscopic ob
servations of the sun and the discovery of immense masses 
of burning magnesium, etc., will ever cease to be credited 
as long as the daily papers find in their repetition such in
teresting matter to embody in their discussions of that uni
versally interesting topic, the weather. 

The truth is that hot spells like the present are due to 
local causes. Direction of the wind, barometric pressure 
of the atmosphere, hygrometric condition of the same, when 
acting in concert,are amply sufficient to account for increase 
of temperature over a few degrees; and by consulting the 
published weather reports and keeping a record of barome
ter and thermometer for his locality, the observer will 
soon recognize the especial conditions which underlie the 
extreme weather in his section of the country. 

There are few parts of the world where so extreme a 
temperature as 112° is ever felt. According to tables gi ven 
in standard meteorological works, it appears that 100° is ex
ceeded besides in the United States and Canada, in Greece, 
parts of India, Afghanistan, Persia, Cape Colony, Desert of 
Sahara, parts of Egypt, Arabia, and the West Indies, and in 
Central America. In none of these localities, however, is 
there so wide a thermometric ranJe as from 15° below to 
112° above zero, or 127° Fah., as is the case in this and 
other Northern States. It is this wide variation that causes 
suffering, for the reason that we never become really accli
mated to our own climate, or inured to all its vicissitudes 
In common with all the Anglo-Saxon race, we possess the 
energy which is characteristic of dwellers in the colder por
tions of the globe, and this enp,rgy, intensified by American 
habits and peculiarities, knows no rest. Business and labor 
are carried on with unabated vigor, whether in the freezing 
cold of January or the fierce heat of July. 'Ve have no 
season devoted to general relaxation, as have nations under 
the tropics, thpugh our summers may be as hot as theirs, 
nor are we able to adapt our habits to our climate, owing to 
the very uncertainty of the latter. Our weather is in real
ity a succession of surprises. We never know when to ex
pect such visitations of heat as we are now undergoing, 
nor can we certainly count upon any period when excessive 
cold will prevail. Our " probabilities "  system gives us an 
approximate idea of whether to expect rain or shine with
in twenty·four hours; but the boldest of weather prophets 
cannot predict whether the coming winter will be moist and 
open, or severely cold. We are subject, therefore, to sud
den changes of temperature; and the natural effect of these 
is found in the succeeding increase in the death rate in pop 
ulated localities. 

For the week preceding the time of writing, the number 
of deaths in New York city is reported at 828, showing an 
increase of 122 over the previous week. Out of the above 
total, 541 represent children under five years of age; and a 
large percentage of the remainder includes, first, people who 
have become debilitated by the heat while suffering chronic 
disease, and second, the direct victims of sunstroke and ex
haustion. In both cases the long continued prevalence of 
hot weather has resulted in a weakening of vital .lower, 
and this depreciation extends more or less over the whole 
community; so that when a person, even in full bodily health 
otherwise, is strieken down, his system is in a very poor 
condition to repel and recover from the shock. In a greater 
degree is this true of invalids and small children, whose 
hold upon life is at best but slight. Again, as we ha�e 
said, sudden climatic changes are to be expected, and hence 
a hot spell of the present kind may terminate by a l:Iudden 
fall of the mercury from 100° to 75°. We recently saw a 
descent of 11° produced in a less number of minutes by the 
springing up of a brisk easterly breeze. Now sudden mu
tations of temperature, especially downward, exercise a 
dangerous effect upon large numbers of persons, especially 
the aged and sickly, while even among robust people the un
looked-for change is apt to cause colds, pneumonia; and 
like maladies. It will be seen, therefore, that to maintaill 
the health, whether in winter or in summer, in a climate 
such as ours, constant watchfulnESS is imperative. Thou
sands yearly die, victims to lack of precaution in guarding 
themselves against the ailments directly due to the vacil
lations of our most freaky weather. 

04 4.. .. ----

LIVING ON FIFTEEN D OLLARS A WEEK. 

A correspondent expresses a high appreciation of the SCI
ENTIFIC AMERICAN" as a paper for bosses," but submits 
that it would be worth much more to him and his ninety 
shopmates if it would only tell them how it is possible to 
live decently and educate a family on fifteen dollars a week. 

We confess that the efforts of this paper have not hither
to been specially directed to the problems of domestic econ
omy. It has aimed, not so much to teach the art of regula
ting one's household affairs, the art of spending money, as 
the more productive art of malringmoney, by laying before its 
readers the widest attainable range of information where
with they may be enabled to tum their natural powers to 
the best advantage through the employment of newly dis
covered processes, the invention and use of wealth-produc
ing and labor-saving devices, and every other means by which 
their intelligence, skill, and productive capacity may be in-



creased. And we are not prepared to aimit that this is not 
the best way to make this papel' valuable to our correspon
<lent and the class he represents, would they read it aright, 
regarding the information it offers as for them, and useful 
to them, not less than for bosses. 

Still, in view of the melancholy fact that thousands have 
no faculty for turning information to advantage, and will 
not rise froUl the lower ranks of manual workers, it may be 
th:tt the val ue of the SCIENTIFIC AMERICAN can :)e increased 
hy trying to tell such readers how small incomes may be made 
to cover the essential requirements of satisfactory living. 
We shall undertake the task at a venture, though seriously 
doubting the value of even the wisest advice to one who has 
come to think, as our correspondent appears to, that an in
come of fifteen dollars a week is inadequate for decent liv
ing. 

We have seen .00 many familie8 living wholesomely, even 
generously, rearing children of fine character and liberal 
culture, on an income no larger than that which our corres
pondent complains of, to doubt for a moment the possibility 
of the same being done by him and by his shopmates. We 
know, by that most convincing of evidence, personal experi
ence, that a large family can be reared, healthily fed, com
fortably clad, fairly well eiucated, and well provided for 
every way, on very much less than fifteen dollars a week. 
Indeed, we hazard the assertion that if ten thousand of our 
best and most useful citizens, living and dead, be taken at 

random, an inquiry into their early history would prove that 
the great majority of them were reared in families in which 
an income of fifteen dollars a week would have been ac
counted munificent. But times have changed, it is replied, 
and with them the cost of living. True enough, though we 
are by IV) means sure that the necessary cost of living well 
is auy greater than in times gone by. Go over the price list 
of the essentials of healthful and honorable living; and we 
are inclined to think that in the aggregate the cost will be 
found to be less, that is, will require fewer hours of labor 
to buy, than ever before. The fact that our style of living 
is "astly more complex and costly than it used to be, that a 
larger portion of what we are apt to consider necessaries 
were inaccessible luxuries to our near ancestors, does not 
weaken the position we haye taken in the least. One of the 
great social requirements of the present day is the recogni
tion of our foolish extravagance and a readjustment of our 
modes of life to a more modt'st and more economical stand
ard. There are even now thousands of families who have 
not lost the art of Ii ving wisely; and their daily experience 
provef! that it is possible now, as never before, to reconcile 
humble earnings with high living, high, that is, in the tru
est sanse of the word. Food, shelt.,r, clothing, and all the 
other conditions of good living, such as our grandparents 
throve upon, can now be had for much less labor than they 
had to give for them; while the opportunities for educating 
a family, now within reach of the poorest laborer almost 
without cost, are such as former generations could not have 
had at auy price. 

To one that cannot accomplish all that our correspondent 
requires with the sum he mentions, barring, of course, 
severe misfortune, it is useless to give advice, certainly, 
without knowing precisely how he is situated, wbat his 
ideal of life may be, what his tastes and habits are, what 
sort of a wife he has, what house rent he has to pay, and 
Slme of the other conditions which go to determine the char· 
acter and requirements of his home. Without the virtues 
of thrift, sobriety, and a hearty effort to make the most of 
what one has, neither twelve dollars a week nor twelve dol
lars a day is any guarantee of wholesome and happy living. 

Of some of the simpler means by which our correspondent 
and others like him may help to increase the purchase pow
er of the money they flam, and to turn to the best advantage 
thflir slender incomes, we shall speak hereafter, not theo
retically but practically, dwelling chiefly on what men have 
done and are doing to make a laborer's income provide the 
necessary and often �any of the higher luxuries of life. The 
real question is, not ,}lOW it if! possible to support and fldu
cate a family on fifteen dollars a weok or less, hut how 
thoul'lUnd8 arc doing it. 

--------�.�.H.�.�. __ ---------

FOISONOUS GARMENTS-·A NEW HOT WEATHER PERIL. 

It has been a mooted question for a considerable period 
whether or not the pigments derived from aniline, itself a 
well known poison, are poisonous to the body when brought 
in close and continued contact therewith. German chflm· 
ists assert the negative ; but on the other hand, numerous 
cases of obvious poisoning have been so clearly traced to 
the wearing of garments dyed with aniline colors as to leave 
no dou l)t that,al though poisoning by such substances may be 
a constitutionalidiosyncracy in individuals, still enough per
sons lave suffered to rendcr clothing thus colored to be 
avoid ld, at least in hot weather. And this for the reason 
tlat during the heated term, when perspiration is free, the 
I})res of the skin are open, and the road for the absorption 
of this foreign deleterious matter is clear. Moreover, the 
IDf3piration may act as a solvent and at the same time as a 
vehiclc for the poison; while in addition the system is ne· 
c�:-Barily enfeebled by the heat, and hence is not in a condi
tion successfully to resist the noxious effects. 

A recent case of poisoning by an aniline dye hal:! been 
brought to our notice, and will serve to indicate the nature 
of the danger to which we allude. We may here remark 
that we have heard of repeated instances of poisoning due 
to coralline dye, a red pigment prepared from carbolic acid 
and allied to aniline; also to aniline red on cotton, notably 
colored undershirts and stockings having a red edge, and 
also to browns and yellows, in which dyestuffs picric acid 
may enter in its combinations. We have not hitherto heard 
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of, however, norby examining authorities at hand have we 
been able to discover, an authenticated case of poisoning by 
aniline blue, other than that to which we now refer, and 
which has come under our immediate observation. 

The garments were of a light woolen material, and, having 
become somewhat worn, were sent to an extensive dyeing 
and scouring establishment in this city to be dyed a dark 
blue. The owner, after wearing the clothes for a few days 
in hot weather, observed that the blue color stained his un
dergarments, and in the localities of the stains he became 
sensible of a cutaneous eruption. The latter soon extended on 
a large area, which became excessively inflamed; and a pustu· 
lar state followed, resulting in excruciating suffering and 
prostration. The case was carefully examined by several 
eminent physicians in this city,who pronounced it oneof the 
most severe attacks of poisoning that they had ever en
countered, and unhesitatingly ascribed it to the dyeing of 
the fabric with aniline blue. Had the sufferer been a child 
or an invalid, the opinion was that the disease was sufficient
ly malignant to prove fatal. 

Perhaps the safest rule is to watch all colored goods when 
worn, and promptly to discard the clothes on the first ap· 
pearance of the dye's dbcoloring the garments or person, 
wherever it comes in cO:ltact.: 

• u .... 

THE OBNOXIOUS POSTAL LAW PARTIALLY REPEALED, 

After an obstinate disagreement which has exhausted the 
ingenuity and patience of several conference committees, 
the two branches of Congress have at length agreed upon 
and passed a bill, which partially repeals the obnoxious 
postal regulation made during the closing hours of the last 
session. It was confidently expected that a measure which, 
since its enactment, has proved itself so excessively dis
tasteful to all classes, which brought no benefit to the gov
ernment service, but actually diminished receipts, and the 
effect of which was injurious to the public convenience, 
would have been immediately repealed. But the needed re
form has been delayed until the closing days of the session, 
and is now but partially effected. The old rate of one cent 
for every two ounces or fractional part thereof, for all sorts 
of printed matter except unsealed circulars, is restored, 
while the present rate of one cent for each ounce is retained 
on unsealed circulars, on seeds and other merchandise. This 
is the principal change. It reduces rates on transient news
papers; but the merchant who desires to send a pacltage of 
samples, or the seedsman a bundle of slips or cuttings, 
must still pay high charges. The measure seems to us to be 
ingeniously framed to satisfy the most of the people, and at 
the same time not to intflrfere with the profits of the ex
press companies. 

In addition to the above, t>everal concel!sions, of not much 
intrinsic importance, but removing annoying and arbitrary 
restrictions, have been made. Postal cards, for instance, 
may have the address either written, printed, or affixed ; 
any package may have the name and address of the sender, 
with the word" from " prefixed, on the wrapper; and the 
number and names of the articles in a package may be at
ta.ched in a brief form to any such package. 

Altogether the bill (which, as we have said, is a comprom
ise between the Senate and House),if not what we hoped for, 
is an improvement over the law which it displaces. At one 
time an effort was made, Imt without success, to restore the 
obnoxious and expensive frauking privilege, which existed 
so long, and was so abul:!ed by members of Congress. 

... . . 

OPTICAL INVERSION··AN EXTERNAL SENSE··PERCEPTION. 

There are few phenomena in Science more complicated or 
which offer a wider latitude for differing opinions than those 
pertaining to vision; and it is a remarkable cireuIUStance 
that the sense on which our perceptive faculties most closely 
depend should be the one least clearly comprehended. 
Helmholtz points out that our eyes are too opaque, that tbey 
lack symmetry,are wanting in achromatism, and in part are 
totally blind. By numerous simple devices it may be physi. 
cally proved how defective are our powflrs of ocular esti
mation; and finally it if! demonstrable by actual experiment 
that the imagE'S of ohjects which pass to the optic nerve are 
inverted, that in reality we see thingf;upside down; and thus 
being led to doubt our sense, we are left in a kind of psycho
logical fog, with all our preconceived notions of color, dis
tance, and relative position sadly confused. In order to ac
count for the fact that in actual life we do not see the sky 
below us and the earth above, or people heels upward, 
various hypotheses have been suggested. Of these the 
most commonly received, perhaps because the least definite, 
is that which ascribes the correspondence of our sight with 
the actual position of visihle things to "experience. " It 
boldly aSf!ert.s that in fact we do see invp.rted people and 
things, but that our experience forbids the brain to recog
nize all objects as upside down, because it has made their in· 
verted images the signs of their erect and true positions. 
Another theory is that the reversal of all images is due to 
the crossing of the filaments of the optic nerve: so that, for 
example, all the filaments from the upper part of the retina 
go to the lower part of the optic ganglia at the base of the 
brain, and 'tice fJe1'sil. 

To the first theory stand opposed the imperative testimony 
of every one's consciousness, and also the extended observa
tions of Spalding and others on newly hatched chickens and 
new born pigs. The chicken just out of its shell, or one, 
after hatching, hooded for a day or two, and then allowed 
to see, will instantly locate an edible seed brought near it, 
seizing it accurately with its bill; and will also at once run 
in answer to the cluck of the hen, almost always in a direct 
line. Similar facts have been observed with pigs immedi
ately after their birth. Thus in these animals the non.ne-
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cessity of experience, even for the visual measurement of 
distances at short range, is proved. 

We have before usapamphlet entitled "On Some Disputed 
Points in Physiological Optics ," by Professor Henry Harts· 
horne, in which, among other probleIUS, that above referred 
to is dealt with in a clear and striking manner. Referring 
to the Spalding experiments, the author says that, while 
analogy here only affords a probability as to what is true 
with regard to human sight,. the probability is nevertheless 
very strong: not that correct visual impressions in all' re
spects are congenital with man,as observation of infants does 
not seem to show, but that at least the simpler elements of 
vision attend in their development the maturity of the eye 
as an organ, and that,among these elements, the sight of ob· 
jects as not inverted must be one of the simplest. As re
garding the hypothesis that the phenomenon may be due to 
hereditary transmission, he points out that experimentally 
acquired corrections of positive sensory impressions never 
go so far as to annul the perception which has to be cor· 
rected to such an extent that the process of correction can· 
not be ascertained by consciousness. 

The second hypothesis, Professor Hartshorne disposes of 
by showing that it is not based on anatomical fact, that it is 
opposed to all the analogies of nerve distribution, and that 
according to it the image must be reversed horizontally as 
well as vertically. 

The explanation whicb, our author states, is generally 
growing in favor with phYSiologists is that we do not men
tally regard the image upon the retina at all, but look from 
the retina at the object. "The local change excited in thfl 
retina must be conveyed to the optic nerve, communicated to 
the brain and again in an inverted direction projected out· 
ward; through this double inversion, the projected image 
corresponds to the object, and we therefore say we see the 
object when only the projected retinal image is before the 
eyes." This of course leads us to the novel ass; mption of 
an externality belonging to and inberent in all our sense 
perceptions. Distance of sound is apprehended, even with 
only one ear open to receive it. Professor Hartshorne be
lieves that it is obtained by the exquisite sc.rsibility of the 
orifice of the ear and parts near it, a sensibilIty intermediate 
between auditory and tactile sense, ,. a kind of gradation ex· 
isting here which, there is reason to think, has many illus· 
trations in the partially differentiated sense organs of lower 
animals." So also we judge in case of touch, of the direc' 
tion from which anything comes, a ball, for instance, strik
ing the hand by reversing llS it were the central axis of pre· 
dominance of the impressions made, which is analogous to 
the ocular visual axes,wbose correspondence gi ves us single 
objeet perception in sight. In fine, Professor Hartshorne 
thinks that our sensorial consciousness affirIUS the reality 
and externality of the objective world, no less simply, di· 
rectly, and positively than our reflective consciousness af
firIUS our subjective being. 

• �tI .. 

Waste Tobacco. 

Tobacco is boiled at the Richmond Cavendish Company's 
bonded works in Liverpool. to malte a wash for sheep. As 
much as 28 cwt. has been boiled down on the premises in a 
single day, and on one occasion the Mersey river authorities 
were put to much perplexity and trouble I)y the difficulty 
of sinking a mass of refuse which had been sent out to sea, 
and persisted in floating back with the incoming tide. There 
were about 50 tuns of it, and days passed before it could be 
induced to disappear. The decoction of tobacco is adulterat
ed with sulphate of copper, turpentine, and salt, as soon as 
it is cool, and tbQ exhausted leaf partially destroyed (denie
otised) with quicklime before leaving the boiling house, un' 
der the direction of the customs. This prevents either the 
waste or the refuse from being used in tobacco mnnufacturfl 
afterwards. Each gallon of the sheep wnsh contains the 
essence of 24 ozs. of strong American leaf. The prepara. 
tion, which is allowed to be sold free of duty, has found 
favor not only among breeders of sheep, but among agricul. 
turalists and gardeneI'l!, as an eifective vermin destroYE'r.
Joltn DIII/ning, in Jou1'1wl oj' Applied Cltemist1'l1. 

...... 

A Scientific Sermon. 

An English contemporary tells an amusing story of a well 
known scientific gentleman who, recently in a country town, 
gave a lecture on the cooperation of animals, taking as ex
amples the bee, the beaver, and the buffalo. Among the 
deeply interested audience no one paid closer attention than 
an elderly clergyman, and none at the close of the discourSE, 
expressed greater gratification at the entertainment and in
struction received. It was the scientist' s fortune on tbe fol· 
lowing Sunday to sit und�r the reverend gentleman's preach
ing. The good man, in his sermon, in turn grappled with 
the subject of the coopera.tion of animals; but judge of the 
horror of the previous leLturer when, in glowing fervor, the 
clergyman illustrated the wonderful works of Providence 
by representing the bee, the beaver, and the buffalo as all 
three working together in some foreign land in harmonioufl 
systematic combination I 

...... 

Recent Meteors. 

On the evening of July 8, a large meteor passed across the 
southern heavens, visible in Chicago and vicinity. 

On the evening of July 9, a large meteor was seen in the 
north, at New York and vicinity. It presented a beautiful 
appearance, being about four times the size of the planet 
Venus, with all the colors of the rainbow. It left a long and 

brilliant trail. A moment before it disappeared it broke in
to several pieces of a bright criIUSon and blue color. Several 
correspondents have informed us of this phenomenon, and 
are tendered our thanks for their letters. 
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