272

Jeientific Qmerican,

(OcToBER 28, 1876.

Scientific Dmerican,
MUNN & CO,, mand Pl:oprietors.

PUBLISHED WEEKLY AT
NO. 87 PARK ROW, NEW YORK.

O. D. MUNN. A. E. BEACH.

TERMBS FOR THE SCIENTIFIC AMERICAN.

One copy, one year, postage included.

One copy, 8six months, postage included
Club Rates.

Ten copies, one year, each $2 70, postage included....

Over ten coples, same rate each, postage included....

§¥" The postage {8 payable in advance by the publishers, and the sub-
scriber then receives the paper free of charge.

NoTr.—Persons subscribing will please to give their full names, and Post
Office and State address, plainly written. In case of changing residence
state former address,as well as give the new one. No changes can be made
unless the former address 18 given,

Sclentific American Supplement.

A distinct paper from the SCIENTIFIC AMERICAN, butof the same size

and published simultaneously with the regular edition.
TERMS.

...85 00
7 00
10

One year by mail
SCIENTIFIC AMERICAN and SCPPLEMENT, to one address.
Single Coples

The safest way to remit {8 by draft, postal order, or registered letter,

Address MUNN & Co.. 87 Park Row, N. Y.

8 Subscriptions received and single coples of either paper sold by all
the news agents.

VOLUME XXXV., No. 18. [NEW SERIES.] T%irty-first Year.

NEW YORK, BATURDAY, OCTOBER 28, 1878.

Contentn.
(Mlustra.ed articles are marked with an asterisk.)

fd-proof pAIO%.....ieieeiiaennn 278|Inventive honors. ...
ﬁfr prmp, dinensuns of (3)...... 283/lron, melting (6).
Alcohol and ammonia (23)......... 283\Jettles* . ............
American Institute fair, the...... 281 Leveling rods, fmprove ceeen
Angle, thetrisection of an (10).... 283'Lightning, protection from.......
‘Answers to correspondents........ 283 Lightning rod connections (32)
Aquarluin, the New York.. . 81:Locomotives, magnetic.......
Atllﬂs and the world (36). 283 Machine tools, a lesson from.
Babbitt metal (22)... - 283 Magnets, electro (16, 33)......
Bale hoop tightener*. . 214iMeasure width of stream, to*.
Balloons, lifting pow . 283'Mechanical movement, new..
Basket making...... . 276 Milling attachment for lathes
Benzine (26).... . 283 Misuisulppiriver jetties, the. .
Boiler explosion at Pitésburgh. ... 281 Mugical iuilding blocks®. .
Boflers for smail englneS)L1‘41~- . w books and jiihlirats

; o

Boilers, upright. etc. 31 .. 3 Nickel plating i 283
grambwle, a white- flowercd®. ..., 219’ Orolde gold (31). . 283
Business and personal.... . 283:Parafiin in bread (42)....... . 284
Cannon, rifled (M........cooveenenn 283: Paris green poisoning (27)... 283
Carriage wheels at Centennial.... 280° Patent curiosities, British........ 279

284 Patent 1aws, N€W.................. 212

ment, alcohol—groof (B eeeeienn
cntential awards, more.........
Centennial, fire engines at the....
Centennial, machine tools at the.
Centennlal notes .
Chair, primitive easy*..
Charcoal, combustion 0
Cloth, souring (8)
Coal dust spots (20).
Coat, cleaning a (41
Coca plant, the*....
Connecting rod motion (43)
Cooling rooms, dry (13)
Cottonand wool machinery..
Economf' of life, truc....... .
Electricity and magnets (30).
Electric wave velocity..
ingine, the balance..
cnvelope machluer{y..
on,

. . Pump, the Harris steam,
. 284/ Rubus deliciosus*.... ..
. 219 Sandwich Islands exhiwit, th
. 284'Scale, sample-weighing*
- 283, Shafts, side bars, etc....
. 280(Sfrup, acid in (39)....
. 219'Srup, clarifying (24)...
. 283 Slide valve, steam engine.
278.Spiral, the logarithmic (5)..
281.Stairs, spiral (9)..............
. 281:Steam engines, earlyé?).
cxplos{ve composit: safety.... 274 Telescope, a cheap {17)..
Extinct American anfmals......... 272i Telescopic eyepieces (1)...........
Felting fisers*........... . 416/ Towacco, machine for stringing*.
Fire engine trial, the. . 216/ Trees In Massachusetts
Fish dinner, remarka . 273/ Tunis display, the ...
. 215 Verdigris in apple »
275 Walls, dry (11, 15)..
215 Wash{ug compoun
. 216| Water wheel, sfecd of (28)

(a8 heater, impro

Hydrophobia and intemperanc
Ice house construction (19).. . 283| Waxes, mineral, etc...
Incubator, a successful (44)....... 284 Weather owservations, Australian &
Indian relicsin Iowa............... 274[ Weight at the puoles, ete., (18)....

. 218/ Wheels at the Contenndal-......... 281
284/ Yarn reel and tester*..............

Indicator, engine, Improved*..
Ink_divlht—l_c_x__x_l_pg,_n @0).evienninnnnnnnn

THE SCIENTIFIC AMERICAN SUPPLEMENT.
Vol. IL., No. 44.
For the Week ending October 28, 1876.
With 49 [llustrations.
TABLE OF CONTENTS.

I. THE INTERNATIONAL EXHIBITION OF 187%6.—The Hydraulic Exhi-
bit, 1 engraving.—Dr.Kane's Arctic Boat ‘‘Faith.’’—Machine Tools at
the Centennjal, by JosHuA RosE, 2 figures.—Cutting Tools for Lathes,
a reply to Joshua Rose.—The Century Clock, 1 figure.—The k13ngn.
ETapi.- Andee’s Printing Telegraph.—Butterficld's Atmospheric 1uy—
mer, 1 engraving.

ENGINEERING AND MECHANICS. With 23 {llustrations.—Schmid’s

New 'Safet;\r Val\ve, 2 figures.—Fletcher's Safety Valve, 1 engraving.—

wright's Test Safety Valve, 3 figures.—New Metallic Piston Packing, 1

figure.—Bailey’s Ball Car Coupler, 1 igure.—Emily Tassey’s ADparaing

fur Ratsing suoken Vesrels, 1 engraving. —Glles' New Gas Englos, 2

engravings, Uliness suspension Brddeges —Tral of Stean Sireer (ars

in Baltimore,--The Eighteen-Inch (Gauge Railway at Crewe, England,
ith  engravings of the Steam Locomotives now used thereon.—Janes®
glngk:—f:ail Rnllwaé/. 3 fiRures. —French Railways.—Number and Cost of

Locomotives on glish Railways.—Progress of Rallways {n Japan,

with 7 engravings of Recent Works,

111. TECHNOLOGY, with 10 illustrations.—Sail-Boat Building.—Manufac-
ture of Cement Ornaments.—Process for Artificial Leather.—New and
Cheap Lubricant.—How to Restore Soiled Steel Plate Engravings.—
Manufacture of [i{'nmnitt!. ‘It O11 of Wood, 1ts Produc jon and Uses,
py M. Gl inogy .- Prewrylngr Wood »y Means of Salt.—Bogart’'s New
Gas Lighter, 2 figures.—New Cloth Singeing Machine, Gas, 1 engrav-
ing.—New Paper Pulp Boiler, 2 figures.—Machine for Polishing Tele-

scope Reflectors, 1 engra\'ln%——ElectricaI Clock Chimes, 1 figure.—How

to Render Wood Non-Combustible. —How to Prepare and Draw on

Glass.-—Ornamental Wrought lron Grilles, 2 cngravings.—Design for

ornamental Lamp Post, 1 engraving.

LESSONS IN MECHANICAL DRAWING, by Professor MaOCORD.
with 10 figures. :

CHEMISTRY AND METALLURGY.—Boracic Acid in Iron Ores.—
Chromeisen as a Substitute for Splegeleisen.—Absorption of Free Ni-
tregen and Hydrogen by Organic Substances.—Removing Tin from
Scraps, by Electricity.—Chromate ot Lead in Ham Covers.—Cerium.—
Lithjum dy the Spectroscope.—Anthracene in Coal Tar.—-Blsulphide
of Carbon.—Simple Blowpipe and Spectroscope for Mineralogists, 1
figure.-—New Investigations on the Radiometer.

VI. NATURAL HISTORY, ETC.—PROFESSOR HUXLEY’S third and last
Lecture in America. ‘The Theory of Evolution.—Peculiarities of the
Horse. The Horse's Teeth. Characteristics of Mammals in general.
The Pliocene. Formations. The Miocene Formation. Demonstrative
Evidence of Evolution. America the Seat of the Eiuin: Trpe_ An
HyPothesls for which there 18 no Reason. PROFESSOR hr XLEY 'p Farp-
well.—Traces of Man in the Robin-Hood Cave. By W ilnyn Dawxiss

ViI. ASTRONOMY.—Jupiter at his Apposition, 1876, 1 cnpraving. -Celes
tial Photography.—Discovery of Nebule.—The Satellite of Neptyne.—
Coggia’s Comet of 1874.—A Nebula-Photometer.

VIII. MISCELLANEOUS.—Blographical sketch of James B. Eads, C. E.
LL.D.—®ymnastic Exercises.—1'he Sonnds of Wood and Metal.

The Scientific American Supplement

is a distinctive publication issued weekly; every number contains 16 oc-
tavo pages, with handsome cover, uniform In size with ScrenTIFIC AMERI-
OAN. trma of subscription for SUPPLEMENT, $5.00 a year, pobktage pald,
to subacribers. Singlecopies, 10cents. Sold by all newu dualurs through-
out the country.

All tne numbers of the SUPPLEMENT from {ts commencement, January 1,
1876, can be supplied ; subscriptions date with No. 1 unless otherwise or-

dered.
MUNN & CO., PUBLISHERS,
37 Park Row. New York.
{3 8ingle copies of any desired number 0f the SUPPLRMENT 8
addresae on receipt of 10 centa. ont to any

1I.

1v.

=)
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SOME EXTINCT AMERICAN ANIMALS,

When the theory of evolution began to displace the old
theory of specific creation, its opponents were wont to ask
triumphantly for missing links. If species are the result of
gradual development by progressive variation, they said, we
ought to find an abundance of intermediate forms: where
are they ?

The advocates of evolution could only reply: They will
appear when sought for. Darwin even ventured the pro-
phecy that in course of time links would be found connec-
ting the extremely specialized one-toed horse with the nor-
mal four and five toed mammals. The readers of the ScIEN-
TIFIC AMERICAN know how completely the prophecy has
been fulfilled in the numerous and increasingly specialized
horse-like creatures which roamed over our Western plains
during the tertiary period of geology. At the beginning of
the period the four-toed orohippus was most like the horse
that was to be, though it exhibited many unhorselike char-
acteristics. From that time down to the present the chain
of development is complete, the precursors of the horse
steadily growing more and more horselike in head, and foot,
and general structure of body and limb. In the middle ter-
tiary, the mesohippus had but three toes, a slender splint of
bone being the only vestige of the lost toe; and in the mio-
hippus the splint had vanished. Later the three nearly
equal toes of the miehippus had become three very unequal
toes in the hipparion, the large middle toe being the main if
not the entire support of the animal. At the close of the
period, the prevailing form was a true horse, in which the
dwindled and useless side toes of the hipparion had ceased
to exist as toes, appearing only as slender splints under the
skin. In the modern horse these splints are sometimes seen,
attesting its relationship with the horses of prehistoric
times.

Similar, if not as positive, evidence of evolution is norne
by the remains of tapirs, rhinoceroses, and otuer hoofed an-
imals. In eocene times the most prominent of the unequal-
toed ungulates were the hyrachyus and the paleosyops, the
former allied to the lophiodons and tapirs, the latter to the
pal@otheriums of the European tertiaries. Both these fam-
ilies embraced animals varying in size from a small rhino-
ceros to a peccary. In the miocene period, these families
attained a great development in form, variety, and size: the
group becamemore distinctly separated from each other, and
some of them possessed remarkably specialized character.
There were, however, no true tapirs, which afterwards be-
came so numerous. Theascendant forms of this period were
rhinocerotic, represented by the diceratherum, with its pair
of horns side by side on the nose, and the very interesting
genus hyracodon, which furnishes a connecting link be-
tween the palwotheroid animals of the eocene and the true
rhinoceros of the pliocene. The miocene period also pro-
duced several species of a more perfect rhinoceros, still
hornless. But more remarkable than any of these, indeed
in some respects the most remarkable of all the animals
brought to light in the strata of the West, were a number of
species of grotesqueappearance and gigantic size, resem-
bling the existing rhinoceros in general appearance, but lar-
ger, some of them approaching nearer to the elephant in
size and length of limb. They have been named titanother-
iums, brontotheriums, and symborodons, and appear to have

died out duringthe miocene epoch. While they lived they :

must have played the part of the then extinct uintatherium
of the eocene (of which more directly), and that afterwards
filled by the mastodons and elephants of later ages.

Very interesting evidence of evolution is also furnished
by the equal-toed hoofed animals, represented now by pigs,
hippopotami, camels, chevrotains, deer, antelopes, sheep,
and oxen. Their remains appear but sparingly during the
eocene period, but become abundant in the miocene. During
this period the first mentioned family were represented
chiefiy by huge swine-like creatures, some of which ap-
proached the hippopotamus in size. There was also an al-
lied four-toed form, more like true pigs; but all the species
were of the peccary type. The sole existing survivor of the
forni on' this continent is the South American peccary, ap-
parently an unmodified remnant of the old miocene fauna.

A much more remarkable family was the oreodantide,
which began in the later eocene, extended through the mio-
cene, when they swarmed enormously, dying out in the
early pliocene. In nearly all points of structure, they were
intermediate between ruminants and swine, furnishing a
complete line of transition between those now widely sepa-
rated groups. Their remainsare found in great abundance,
both in species and individuals; and a gradual modification,
corresponding with the chronological position, can be traced
from the earlier, more generalized forms to the latest and
most specialized : thus affording one of the most complete
chains of evidence yet found in favor of a progressive alter-
ation of form, not only of specific but of generic importance,
through advancing ages.

Exceedingly suggestive, too, is the history of the camel-
idee as exhibited in our tertiary strata. Here was apparent-
ly the original home of this singular group, now represen-
ted only by the llamas of South America, and the two cam-
els of the old world. During the middle and later tertiary
ages, transitional forms from the more generalized rumi-
nants—animals increasingly camel-like and llama-like in
character—were abundant in North America, whence they
probably migrated during the glacial epoch to the present
homes of the existing members of the family, along with
the horses, tapirs, and peccaries, which disappeared from
this country about that time.

Not less interesting is the story told by the remains of
those unique eocene monsters to which the names titanothe-
rium, uintatherium, dinocera, loxolophogdon, and eobasileus
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have been given: huge creatures intermediate between the
orders represented by the rhinoceros and the elephant.
Professor Flower compares them to broken piers of the
bridge by which the gulf, that now so completely divides
the orders of the perissodactyle ungulates and the probos-
cidea, may have been passed over. They were all elephant-
like in bulk and general appearance, yet presented a combi-

‘nation of characters which made them unlike anything else-

where known. Their feet were five-toed, theirlegs straight
and massive; their necks longer than the elephant’s, and
their small-brained, narrow heads much more like the rhi-
noceros’s than the elephant’s. But their distinguished pe-
culiarity was their frontal armamentof three pairs of horns,
which, with their enormous size and strength, must have
made them formidable indeed. Their end is yet a mystery.
It has been suggested that at the close of the eocene period
they may have migrated to Asiato lay the foundation of that
family which first appears in the old world under the more
familiar forms of the typical proboscideans—the elephants,
mastodons,and mammoths. None of these appearin America
earlier than the pleiocene period, a long time after they had
become abundant in the old world.

Among the carnivora which preyed upon the abundant
herbivorous fauna of the great plains, forests, and lake re-
gions of thetertiary ages, not a few furnish extremely cogent
evidence of specific evolution. There were among them
fierce creatures, larger than wolves (synaplotherum and mes-
onyx) which presented such a combination of characters that
it is impossible to rank them with either of the existing
families of the order to which they belong. In some respects
they were like dogs, in others they were bear-like; in still
others they were more generalized than any existing mem-
bers of the order. Then there were several species of hya-
nodon, some larger than any of the European forms, and
others no larger than a fox: ¢the last survivors of a group
notably differing from any now known.” In the character
of their skulls they stand intermediate between wolves and
opossums. In the earlier periods, still more generalized
types abounded, some of them combining the generic char-
acteristics of half a dozen of our specialized modern carni-
vora.

Perhaps the most remarkable of these comprehensive
types was the tillodontia, which seem to have combined the
characteristics of several distinct groups, the carnivors,
the hoofed animals, and the rodents. Some of them were as
large as the tapir. Their molar teeth were of the ungulate
type, their canines small, their incisors rodent-like. Their
heads were bear-like, their general structure like that of the
ungulates, their feet plantigrade. Two distinct forms
abounded: one in which the incisors grew from persistent
pulps, like the beaver’s, the other having all the teeth root-
less.

The dominent ty  of tertiary flesh eaters, however, were
various modifications of felide, fierce cats, some of them
surpassing our modern liofis and tigers in size and strength.
Chief among them in the miocene age were the saber-toothed
tigers, which seem to have overrun the whole world about
that time, and to have lingered in some parts until the hu -
man period. It is one of the puzzles of palxontology to
account for the extinction of this highly specialized type,
apparently the fittest of all the cat family to win in the
struggle for existence. Happily for man they did not sur
vive in force, to contest his progress toward the mastery of
the earth.

—_— e ——
PROSPECT OF NEW GERMAN PATENT LAWS,

A correspondent in Berlin sends us the intelligence
that a modification of the present oppressive and illibe-
ral system of @ermsan patent law is about to be made:
that Prince Bismarck has been investigating the code as
now existing, has recognized its defects, and will shortly
submit to the ®erman Parliament the draft of a new law,
the substance of which we give below. As matters now
stand, the @erman patent is practically but little safeguard
to the foreign inventor against @erman piracy, a fact we
have stated in a multiplicity of connections. The govern-
ment itself takes the lead in ‘“adopting” foreign devices
submitted to its examination under applications for pa-
tents, and it protects its people when they follow its exam-
ple. We need go no further than the Centennial Exposi-
tion to find a striking instance of this in the Krupp
guns, wherein is used the Broadwell gas check ring,
an American invention, and a necessary appendage to all
breech-loading cannon. This was submitted to the @erman
government for trial, and was unblushingly appropriated,
and the inventor virtually told to go about his business
The invention is styled the Broadwell ring even in @erman
official reports. Krupp likewise ‘‘adopted” the invention,
and has used it on thousands of guns without paying the in-
ventor a cent. The same has been the case notably with
other American military inventions.

Of course it needs no argument to show that such a
course is not merely detrimental to the interest of foreigu
inventors, but also highly prejudicial to the best interests of
@ermany herself; and of this latter fact the astute Imperial
Chancellor has doubtless become fully apprised. The main
points of the new law which he suggests are that every in-
vention, excepting, of course, such as are opposed to law or
good morals, may be patented. Inventors are not bound to
give licences except where such are demanded for the public
benefit. The specification must be definite, must be pub-
lished at a certain time after application, and must embody
distinct claims. The first applicant is considered the inven-
tor, disputes as to originality are to be settled by the
courts, and, in obtaining patents, foreigners are placed on

the same footing as @®ermans, with the exception, however
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