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The Adulteration of Soft Soap.

The Manufacturers' Roview translates from the French of
M. Emile Picard the following note on the adulteration of
soft sonps:

“One hundred parts of fatty matter, combined with soda
or potash, yield 230 to 285 parts of pure soft soap, contain-
ing 3314 per cont of water. When certain adulterants are
added in quantities too small to affect the appearance of the
soap, 100 parts of grease will yield 820 to 840 parts of what
would be a good commercial article, containing 33 to 38 per
cent of water, The same guantity of grease can be made
to produce 380 parts of soap, containing as much as 52 per
cent of water, The adulterants generally used are clay,
resin, feculs, and silicate of soda.  All are added to increase

the yield of soap, and the proportion of water it can con- l

tain, Clay is the most harmless of these adulterants. It is
partly dissolved by the alkali, but makes the soap opaque,
and is easily detected by its insolubility in water. It in-
creases the amount of water required to bring the soap to
the proper consistence, but is not otherwise harmful. It is
less and less employed every day. Resin combines with al-
kali, but the resulting compound ‘possesses none of the
emollient qualities of fats." It retains large quantities of
water, but alters the emollient and detergent power of the
goap, and makes it more caustic and corrosive. Soaps adul-
terated with resin only are clear, brilliant and transparent;
more soluble in water than pure soap. They nearly always
retain a slight odor of resin which is most noticeable when
the soap is warmed. Their color is often redder than usual.
They attack the skin, and make linén yellow. Fecula is
very harmful, especially when combined with silicate of
soda. It is generally employed with three or four times its
weight of lye, water, or silicate of soda. Soap made withit
contains an excess of alkali, and a very large quantity of
water. It is more or less opaque, as the proportion of starch
is large or small; it is easily gsoluble in water; it is much
affected by changes of temperature; and its detergent power
is much lessened by the large proportion of water it contains.
The latter fault is partly concealed by making it excessively
alkaline; it is then corrosive, and attacks und destroys the
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skin, coloring matters, and woolen and silken

goods. |

Analysis revenls the presence of the decomposition products |

of the Iatter in the water in which they have been washed.
Silicate of soda with fecula is far the most injurious adulte-
rant of soap, and it is also the one most usually employed.
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Almost all commercial soaps contain it, Silicate of soda in
small quantity does not alter the appearance of the soap;
but it is decomposed when used, and silica is deposited in
the fiber of the flax or cotton, and cannot be removed, rap-
idly destroying the tissues. Silk and wool are also attacked,
and made more liable to be destroyed by alkalies, Water
in which silk and wool have been washed with this soap con-
tnins considerable quantities of sulphur and ammonia result-
ing from the decomposition of the material. According to
Dr. Vohl, linen and cotton cloths thus treated look, under
the microscope, like worn fabrics—the fiber destroyed and
the surface covered with a nap. Franklin said good bar-
gains are sometimes ruinouns. This is particularly true of
soaps. Low-priced samples are never cheap; a larger quan-
tity must be used to cleanse an equal amount, and fabrics
are far more rapidly destroved.”
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AMERICAN INDUSTRIES.—No. 2.

BY HAMILTON ». WICKS,
UTILIZATION OF GRAPHITE.

The works of the Dixon Crucible Co., at Jersey City, are
interesting and curious. Established something more than
balf a century ago, the company has had a long and success-
ful career, never falling behind in the march of improvement,
but always prompt to adopt new methods for improving the

THE

products of industry and cheapening production.

. The late Mr. Joseph Dixon was the originator of the pres-
| ent method of making crucibles from foliated graphite, and
the establishment is the oldest and largest in the world of its
kind.

Graphite, or what is commonly called plumbage or black
lead, has long been known to possess wonderful properties.
' but the Dixon Company has been mainly instrumental in
| familiarizing the public with its great value in the mechanic
arts. It was also the first to prepare the mineral in salable
form for special uses. Resisting all acids and alkalies, and
passing almost unhurt through a fire that will melt nickel,
graphite is destined to act a prominent part in the industries
of the world. It is the softest of all known minerals, a good

[Continued on page 34.]
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!+ Observe the effects of the population-density;
1 6o the greater this density the shorter theduration of life; nml'
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om.nxnu'r OF rorm‘non IN CITIES,

The great and growing question as to the dangers, both to
life and lLealth, that result from an overcrowding of the pop-
ulation in large cities, has lately received a new treatment at
the hands of the learned Dr. Parr, by the labors of whom the
subject bas been reduced to a science of almost mathemati-
eal exactness. In a paper entitled “ Density or Proximity
of Population, its Advantages and Disadvantages,” recently |
presented to the Congress at Cheltenbam, England, by this
excellent authority, the statistics shown are somewhat start-

Dr. Parr's principle is this
us a rule,

intcrw(ing and instructive.

this life-duration is seon to follow a ratio appreciable by sim-
| ple arithmetic.”
That man by his very nature is gregarious in his habits,

and that, following the dictates of his nature, it is his wont
| to congregate in dense communities, is a fact so well known,

and one that has been o often commented upon, as to ap-
pear trite in its repetition. We cannot, perhaps, expect to
accomplish much in the way of changing his habits in this
respect by moral suasion, the best we can do being to exhibit
the results that modern science hias arrived at in its investiga-
tions of the subject of overcrowding, not so much to the suf-
ferers themselves from this state of things,as to the authorities
whom they have elected to look after their welfare. The
gist of the matter is given by Dr. Parr in the following
words: “* The nearer people live to each other the shorter

' their lives are,” and the relations of this proximity to the

duration of life are ascertained to be as follows:

In round numbers, where we stand on an aversge 400
feet off from each other, we live on an average 50 years;
where we are 800 feet off, we live 40 years; where we come
within 60 feet of each other, we live but 30 years; and where

!we are but 20 feet off, we live but 25 years. It does not
| seem likely that by extending our interspace beyond the 400

feet we could prolong the average of life beyond 50 years;
but it is very clear that if we contract the interspace beyond
the limit of 20 feet we must rapidly reduce the mean of 25
years to 20, to 15, to 10, and before long, so to speak, to
nothing. That isto say, there isa certain population-density
with which, in the ordinary circumstances attending such a
condition, human life could not be sustained at all; and from
this melancholy zero there rises a scale of progression, obey-

: ing, of course, a recondite, but intelligible mathematical law,

‘whereby we may measure off in a moment, according to the
number of lives per acre, the number of years of life.”
Again, from Dr. Parr’s actual figures we learn that ““ during

- §2 the decenninl period from 1861 to 1870 inclusive, the death-

rate of certain of the most favorably situated districts of
England, taken at per 1,000 of the population, proved to be
2 17 per annum, 106, and even so low as 15; whereas in certain
othor places it stood at 81, 33, and even 39 per 1,000 per an-
‘num. He then tells us that in those cases where 16 died in
1,000, each individual had to himself, on an avernge, 4 ncres:

where 15 died, each had 8 acres: whereas where 31 died, each
had only one tenth part of an acre on an average; and where

The writer then goes on to show that, as regards the inter-
mediate cases, the regularity of the rule is sufficiently pre-
cise.” It further appears that the densest and most unwhole-
some of the districts in England is Liverpool, where a square
mile holds no less than 68,828 human beings—an averge of
sbout one hundredth of an acre to each, or equivalent to a
space of 12 by 12 feet. Thus it may be readily seen that if
the men, women, and children of the lower order were to be
placed on a surface of level country, each person being 12
feet from the next, and if the dirt, destitution, intemperance,
and disease, coupled, of course, with the toil of this cluss,
were conditions present in full foree, 89 out of 1,000, orsay 1
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I troduced in the Parliament of Now South Wales,

out of 25, must dic annually. In other words, the average
| duration of human life must be as low as 25 years,

Such are some of the more important of the interesting facts
given us by Dr. Parr in his valuable paper. The Architeet,
to which we are indebted for an abstract of these conclusions,
| remarks very truly that ** no doubt the Jocal circumstances
of any particular community must always exercise a consid-
erable influence on the death rate. It is scarcely neces:
| sary to say that it is not so much the crowd that kills, as it
is the conditions under which the erowd accumulates; the
conditions of sofl and climate, of the contamination of alr
and water, of the disposal of refuse, of food supply, of the
consumption of strong drinks, and of social charactor and
habits in various ways, whether in labor or in idleness”
While there is no doubt that such conditions ns these exer-
cise a Inrge influence on mortality in large cities, there 18 also
no doubt that the death rates in such communities aro protly
certain indices of the perfection or imperfection of municipal

| armangements in regard to sanitary matters,

Without pretending to state the cause, we may call atten-
tion, in connection with this subject, to the following faot:
From the figures lately published by the German Tmperial
Statistic Office, giving the mortality per 1,000 Inhabitants in
the chief citles of the world, we learn that the death rato in
the city of New York Is about one third grenter than that of
London, and a feaction greater than that of Liverpool, which,
as Dr. Parr has shown, is the most unfavorable district in
England,
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PATENTS IN NEW SOUTH WAm

A bill to amond the laws relating to patents has been In:

It pro

lndu‘ for the establishment of a patent umee., the 'M

ling, and put forth in such a way as to prove exceedingly |

[JANUARY 18,

ment of a ** Patents Officer,”” and the issuing of patents for
inventions, and the publication of the patent speck
Any person may obtain a patent for his invention,
him an exclusive property therein, provided the invention
has not been in public use in New South Wales for mors
than one year, or has not been patented in any other coun
more than one year. But if any one in New South Wales
shall have begun to manufacture an article before the pateny
| is granted, such person may continue to manufacture and
m-ll such article notwithstanding the patent. The life of 5
patent is to be five, ten, or fifteen years, at the option of the
patentee, the respective fees being $25, 850, and $75. The
Government retains the privilege of using any patented in.
vention on paying to the patentee such sum as the Patents
Officer may decide to bea reasonable compensation therefor,
Patents are ussignable, wholly or in part, the assignment to
be registered in the Patent Office.  In case of infringements,
the Supreme Court adjudges damages and costa

m SPOTB AND COMMERCIAL CRISES,

To the numerous explanations that have hitherto been
given by various writers on commercial topics, to account
for the present depressed state of trade, there has recently
been added another—this time from the pen of Prof. W.
Stanley Jevons, who, in a late number of Nature, treats the
matter at some length from a scientifie standpoint.

The fact has long attracted attention that commercial
crises, like the one through which we are passing, are marked
by a certain periodicity in their occurrence, and they have
been associated, not unreasonably, to a certain extent with a
deficiency of crops, and such deficiencies again have in re.
cent years been supposed to be in some way connected with
the “*sun spot period.”

Professor Jevons, in his present paper, endeavors to uhb-. -
lish a direct relation between the latter periods and ﬂmud Jaasl
trade depression; and, although his studies have not asyet
allowed him to fix the exact natare of the mnectkn,lh}
data that he furnishes exhibit at least some curious coinei.
dences. After some preliminary accounts of what has h”
done in this field of research, both by himself and others,
in former years, Professor Jevons says: “ It is impossible in
this place to state properly the facts which I possess; 1can
only briefly mention what I hope to mhlishbyfntmm
thorough inquiry. . . . Deferring, however, for the
present, any minuter inquiry, I permit myself to assume that
there were, about the years 1742 and 1752, fluctuations of
trade which connect the undounbted decennial series of 1711,
1721, and 1732 with that commencing again in thenmu&
questionable manner in 1763. Thus the whole series of de-
cennial crises may be stated as follows: 1701 (), wn,im,
1781-82, 1742 (1), 1752 (1), 1768, 1772-3, 1788, 1708, 1804- ..
1815, 1825, 1836-0 (1837 in the United States), 1847,
1866, 1878, A series of this sort is nﬂ.llhnldﬁn.ﬂ
as its weakest part; on the contrary, themm
strength to the weak parts. mspue,mormduﬂ'- J
ful existence of some of the crises, as marked in the lst, I
can entertain no doubt whatever that the principal commer-
cial crises do fall into a series having an average period of
about 10446 years. Moreover, the almost perfect coinci-
dence of this period with Mr. J. A.BM3“I mg
sun spot period—10°45 years—is by itself strong e P
that the phenomena are casually connected.”

Hyde, Clarke, Wilson, and Danson all -md.n‘
YCATS 080, Mmmvhllmummh vert
physical causes; but the WMMM he tl
is that hitherto no one has been able to detect a clear pe
odic variation in the price of corn.  Sir William
endeavored to do this at the beginning dmryﬁm

tury in his inquiry as to the
spots; bntbhhnhmhow
ference. Professor Jevons confesses
quirics hnvebamqullymm on

“The fact is," be says, **1 believe cereal

ence is disguised. But it does not
in other latitudes may not manifest the
Dr. Schuster has already pointed out in 2
between good vinlages and minima of
hardly be due to nccident. ** Now, if
Hunter's famine theory to be true
expldnlumwwg. ol
bave pointed out.” The suthor goes o
trade of Western Europe lu.d.mqlu

clourly eonnected with the
Chinn, and these famines are
influence. He states, then, th
to trade with Indla, WM. Qﬂ

fluctaations of European ¢
fluctuations ought not n
Indian trado; it belng
Americn, the West Indies,
by the same meteorological inf
famines in India “Mhh““
largely with thoso parts of the world, and |
oredits to their customers, which Hh

orison,  Professor Jevons sees not
sistent with the fact that crinund
thun metoorological causes; but I'Mn
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seldom, if ever, have the intensity, profundity, and wide
‘extension of the true decennial erises,

~ The conclusion which the author draws from his specula-
tion i§ that *if there is any truth in all these sun spot
speculations, there must be a periodic variation in the sun's
rays, of which the sun spots ure a mere sign, and perhaps an
unsatisfactory one. It is possible that the rear variations

are more rogulur than the sun spot variations, and thus may | old equity doctrine of trademarks,
perhaps be explained the curous fact that the decennial |

crises regur more regufarty on the whole than the maxima
and minima of sun spots.”

To determine this mooted question, then, he suggests the
importance of at once undertaking direct observations upon
the varying power and character of the sun’s rays; and to
this end solar observatories should be established in every
country where the sun can be observed most free from at-
‘mospheric opacity. TIf from such ohservations it be found,
as will probably be the case, that the sun does vary, ‘the
time will come when the most important news for the com-
mercial world contained in the Zimes will be cablegrams

33

cologne or cocon oil, peneils or piano-fortes, shawls or ghirls; | the patent the owner of it shall be free from dictation or in-
but if he sells them under the names and characteristic | terference; so long, of course, as he uses it without direct
labels of old and distinguished dealers, the public are liable | injury to himself or others, In other words, his right is as
to be deceived. For the sake of the public the courts will | exclusive as his right to a horse or & gun, ora house that
stop such imitations by injunction, and if doing so also pro- | hie hus reared or bought or made.

teels o meritorions manufacturer in the slowly-acquired ! What would be thought of the wisdom of a legislative
reputation of his wares, so much the better. This was the | body which should ennet o law to the effect that in case A
But it was a long and | lends his horse to B, for friendship or hire, any other man
difficult inquiry, in many of these cases, which of the rivals might use the horse on the same terms? Or in case A
was first in the use of the disputed name or emblem. To should decline to lend his horse, B's unauthorized use of

Scientific Jmevican,

relieve this difficulty, to supply proof of the original owner- l the animal would be punishable only by the payment of the
 ship and use, is a leading object of the trademark statutes. | customary license fee of the livery stable? Similarly if A
| Buch statutes bave heen passed in England, by the Legisla- | allows B to plant a potato patch in the corner of his farm,
ture of New York, and by Congress. They enable a dealer | the whole farm shall be laid open to invasion on the same

: when he first adopts a trademark to register it as his own; | terms? Or if C wants to occupy & room in D's house he

| ana baving done this, he can at any time appeal to the pub- | shall be allowed to do 0 on payment of such rental as some
| lic record to establish his priority of design. Conversely, ' one else shall decide to be suflicient?
| any one proposing to adopt a trademark can ascertain from | Is there any less absurdity or injustice in making parallel
the record whether the same déSign has been appropriated. | provisions with respect to invasions of patent rights?
Our people have little concern with the English law; it is{ Asarule it may be said that the work of inventinga

concerning the solar power.” And he adds that certainly an | the confusion between State and National faws which needs |

empire upon which the sun never sets cannot wisely neglect | remedy. The first National law appeared in 1870, as one
to keep a watch on that great fountain of energy, since chapter in a newly enacted revision of all the laws pertain-
““from it we derive our strength and our weakness, our  ing to patents and copyrights. This juxtaposition of sub-
suecess and our fajlures, our elation in commercial mania, 'jccxs gave the impression that the law rests upon the power
and our despondency and ruin in commercial collapse.” ' of Congress to secure to suthors and inventors the exclusive
— ' right to their respective writings and discoveries. And now
PROGRESS OF THE SWEDISH ARCTIC EXPEDITION. [ the objection is made that a trademark is not a writing or a
There is a strong probability that the Swedish Exploring | discovery, and its designer is neither an author nor an in-
Expedition, under Professor Nordenskjold, has by this time | ventor. Therefore the Iaw is unconstitutional.
proved the existence of an available northern passage from | The objection is forcible. but an answer is offered that
the Atlantic to the Pacific. In 1876 and 1877, Professor trademarks pertain to commerce, and that Congress has
Nordenskjold succeeded in reaching the mouths of the Si- power to regulate commerce. Opponents of the law reply
berian rivers Obiand Yenisei by way of the Kara Sea, a feat | that it is commerce among the States which Congress may

S<=4
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novel and useful device is less arduous and costly than the
work of introducing it. As arule, too, the inventor is very
apt to be without the means needful to develop and intro-
duce an invention 50 as to make it pecuniarily profitable.
Accordingly very favorable terms may well be offered to
the first to take hold of and work up anew invention. The
risks are great, and the promise of ultimate profit should be
correspondingly great. Would any cautious business man
be willing to assume such risk if he knew that when the
profitableness of the invention came to be successfully de-
monstrated, any one else could step in and use the perfected
invention at no greater risk than the payment of a license
fee?

| The great trouble with the framers of devices for facilitat-

never before accomplished, thus establishing a new commer-
cial road to the regions which those streams water. During
the past summer, the expedition which sailed from Ham-

merfest, Norway, in July, successfully traversed the Kara

Sea in the forepart of August, and arrived at Dickson’s
port, at the mouth of the Yenisei, on the 6th. Four days
later the expedition, comprising two small but strong
steamers, the Lena and the Vega, began the exploration of
the hitherto untried sea to the north and east. By August
20, the northernmost point of Asia was passed, and in a
week more the mouth of the Lena was safely reached. Here

the steamers parted company, the Lena to ascend the river
to Yakutsk, the Vega to continue the exploration of the

Siberian coast, hoping within a few months to reach Japan by
the way of Behring Strait. The greater part of the coast from
the Lena to Behring Strait has already been explored by sail-
ing vessels, so that the probability of the successful passage
of the Vega is very great. Should it prove feasible to navi-
gate those seas even during a few months of each summer,
the commercial advantage of the new route between Europe
and Bastern Asin and Western America will be considera
ble. Besides, it would open up to trade the northern half
of the vast continent of Asia, by way of the great rivers
Obi, Yenisei, and Lena.

Professor Nordenskjold has already shown that trading
vessels carrying profitable cargoes can reach the north of
the Yenisei in August and September, and return with
marketable freight before the Kara Sea is closed by ice.
Should the entire route by way of the Arctic Sea prove prac-

ticable, the summer voyage from Europe to the East would |

be shortened about one fourth; but that advantage would be
offset by the disadvantage of being closed by ice ten months
in the year.

In any case the new Siberian regions opened up are likely
to prove of great benefit to Europe, both in furnishing large
supplies of food stuffs and raw materials, and in offering a
market for manufactures,  Siberia has made enormous pro-
gressin materinl development during recent years, and im-
proved trade connections would give a great impetus to the
new seitlements.  Fortunately American manufactures are
highly esteemed in Siberia; and if a proper effort is made a
Inrge share of the new trade may fall to us. On the other
hand Siberin i8 likely to become a serious rival to us as a
producer of breadstuffs, Vast regions there are admirably
suited for the cultivation of grain; and they will make
themselves felt in the markets of the world as soon a5 means
are provided for transporting the crops cheaply.

e r— -
THE TRADEMARKS QUANDARY.

The attempts to better the law of trademurks by statutes
huve evideotly muddled the subject. A Maryland judge
hing pronounced the law of Congress unguestionably consti-
tutional; und jurists will generally ngree that, if it is 8o, it
hos superseded State laws.  But o Wisconsin judge is just
us clenr that the National law is a nullity; and one conse-
quence of this decision, if sustained, would be that State
laws are rovived.  Meanwhile the manufacturer eannot know
under which law to act.

Before either 1aw was passed courts of equity had huilt up
a somewhnt vague yet efficient system for perfecting the
peenline labels, unique designs, characteristic names, and
fancy eatehwords adopted by various manufacturers and
denlers.  Every producer of an article generally known to
be good sets o value on the trademark with which it has be-
come associnted in the public mind, and will resist the em-
ployment of it by his competitors, The courts have sus.
talned these elnims: not so much, however, in the view that

s |
u trademurk i property, as upon the ground of protecting

the public from imposition, Auny man may make and sell

regulate, while trademarks belong primarily to domestic ing the invasion of patent rights, like this second section of
| commerce, which Congress cannot control. Friends of the ‘l Mr. Wadleigh's bill, arises from their proneness to forget
llaw contend that the National Government may make treat- the grand purpose of the American patent system—the ad-
ies, and treaties may properly stipulate for mutual protection vancement of the useful arts by the encouragement of inven-
of trademarks of subjects of one government within tion—and the not less vital point that the only means for the
the dominions of another, and therefore Congress may pass attainment of that end contemplated by the framers of the
a general trademark law as incidental to enforcement of Constitution was the recognition of the inventor's exclusive
treaties. And so the discussion slowly proceeds, with the 1right to the control of his invention or discovery during the

effect of creating the dilemma that claims founded on either
faw may, at any moment, be adjudged invalid. For the
power of Congress, if it exists, is exclusive; if it is dis-

roved, then and then only are State laws operative. The
New York Tridune, from which we select the above, con-
cludes with everybody else interested in the matter, that the
subject deserves early and final determination.

-t
—

HOW TO UTILIZE OLD FRUIT CANS.

Perbaps one of the most appropriate uses of an old fruit can
that can be devised is to make it contribute to the growth of
new fruit to fill new cans. This is done in the following man-
ner: The can is pierced with one or more pin holes, and then
sunk in the earth near the roots of the strawberry or tomato or
other plants. The pin holesare to be of such size that when
the can is filled with water the fluid can only escape into
the ground very slowly. Thus a guart can, properly ar-
ranged, will extend its irrigation to the plant through a pe-
'rlod of several days; the can is then refilled. Practical trials
Plants thus watered flourish and yield the most bounteous
returns throughout the longest droughts. In all warm local-
ities, where water is scarce, the planting of old fruit cans,
as here indicated, will be found profitable as a regular gar-
dening operation.

b

SENATE BILL 300.-SECTION 2.

In all discussions of patent rights with reference to Mr.
Wadleigh's bill for the amendment of the patent law, it is
needful to bear in mind the broad principle that Congress is
|empowered by the Constitution to grant to inventors the
{ *“exclusive " right to the manufacture and sale of thearticle

or process patented.  The right is limited in time, but it
cannot be limited in scope. In other words Congress has
no power to come between the patentee and bis invention,
to say what he shall do with it. Whether this provision of
the Constitution is wise or pot is beside the question. In
our opinion it is eminently wises but wise or foolish, there
it stands, and can be got vid of only by an amendment of
the Constitution, not by any change in the wording of the
patent law,

The fatal objection to Section 2 of Mr, Wadleigh's bill is
that it undertakes to limit the scopo of the patentee's right,
It provides that if the patentee chooses for any reason to
share his right with A and B, giving them a Heense to use
hig invention or discovery, C, D, and ull the rest of the al-
phabet may come in and enjoy the privilege on the samo
terms.  Still worse, if the patenteo eleots to retain the en-
tire control of his invention, his purpose may bhe thwarted,
the penalty for the infringement bemg o Heense 1ce ** deter-
mined from ull the evidence in the case.”

The purpose of the American patent Inw is (o encournge
the advancement of the useful arts through Invention and
discovery, Tts objeet Is to Induce men to study snd experi-
ment and invent; and it secks to accomplish that object by
the hope held out to the inventor that by the enjoyment of
the exclusive right to the manufacture and sale of a pat
ented invention he will stand a better chance of gaining a
fortune than would be otherwise possible. Onee secured o
| patented inventlon is property, to be respected as other pro-

of this method of irrigation leave no doubt of its success. '

period for which the patent should be granted.

It would no doubt be very pleasing to such as are or de-
sire to be infringers upon patent rights, to have the inven-
 tor’s exclusive right laid open to invasion. But the patent
law was not framed to meet the wants of infringers, and
Congress has no constitutional power to alter it in their
favor.

BOILER FEEDERS FOR LOCOMOTIVES, ETC.
Among the improved appliances in this line proven by
practical tests to possess superior merit, the Hancock Inspi-
| rator may be especially mentioned. The company’s business
'announcement will be found in our advertising columns.
The performances of this apparatus are in some respects re-
'marksble. E Howard & Co., the well known watch and
clock makers, have one in use which they say draws the
water from a driven well, some 75 feet distant, and a per-
pendicular lift of 20 feet, and also forces the water, when
'needed, 70 feet up into a tank at the top of the building.
For locomotives they are especially useful. Mr. James K.
Taylor, master mechanic of the Old Colony Railway, states
that every one of twenty-three of these feeders, now in use
;on the locomotives of the above company, is giving great
'satisfaction. Not one has had to be taken off for repasirs.
They supply all the water required by the engines, are found
more reliable and economical than any pumps, which latter
they do not hesitate to remove. They are more positive in
working, less liable to clog, have greater range than any
| other device, and require less attention from the engineer in
working them. Practical indorsements of this sort are
worthy of the highest consideration,
—~ e r—
An Economlical Engine.

A compound condensing pumping engine, erected for the
{ Buffato (N. Y.) High Service Water Works, by the Holly
Manufacturing Company, of Lockport, N. Y., recently
| tested under the supervision of Professor Greene, President
|of the Troy Polytechnic Institute, developed a duty of 80,-
459,638 foot pounds per 100 1bs. of coal. Following are the
| elements of the test:

|

High pressure cylinder, 1, diameter, inches. ... 25
Low pressure cylinders, 8, dinmeter, inches. ... 25+
Double-acting pump oylinders, 4, dismeter, in.. . 155
Length of stroke of each eylinder, inches. ...... 88-
Total number of revolutions......... vedasasava SD,000
Duration of tot. . csev e orvinsiasrronsssanseseee S0 N0
Revolutions per mintite, . oooveisineievanennnsnne 2N-18
Piston speed por minute, in feod. . ..oovviianensn 106-16
Pressure on water gauge, in pounds. . .......... 46
Pressuro from reservoir supply, to be deducted
inipounds: ... vy e sty B e M=) 558
Actual water pressure, or logd on the pump, in 1bs. 4118
Coal consumed, no deductions, pounds. . ... ... 5,400

Stenm pressure, pounds. ..o . i iiiees s
Vacuum, IDON0E: . vivesacsrsssssarwetsssisadiscs
Tomperature of Injection water (o air pumps, de-

KTees, F. cetiarsasynas 'y-.--c-r.n'tc..-v.oo
Temperature of water in hot well .
Temperature of foed water to hoile og.. )
Air ’p‘;a&l:o. two single acting, dimmeter, 24

30 in.

Suction and discharge pipes, '
Fly wheel, dinmoter, l{m in.; s
Duty in foot pounds, per 100 po

This engine is similar o that de

| perty is.  The Constitution provides that during the life of
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A Mammoth Farm.

A correspondent of the Troy Times, traveling in Dakota,
writes from Fargo, & town, he says, now only cight years
old, containing 0,000 inhnbitunts, describing the cultivated
farm of Willlam Daleymple, containing an undivided estate
of 50,000 acres, oxtending 12 miles nlong the fertile bottom
lands of a most beautiful river, and then back into the in
terior 11 miles more, the whole covering an area of over 30
square miles.

OF this, 20,000 acres were Jast year sown in wheat, which
has vielded 250,000 bushels as rewand for the husbandman’s
toil.  The soil of this Red River farm is peculiarly rich, and
adaptod to the production of just the cereal cultivated,  The
upper surface is an alluvial deposit of great fertility, under
which is a deposit of marl, containing in large quantitics
the phosphates and silicates needed in the formation of the
berry and the stalk of wheat.

Of course it would be impossible to operate such o farm
from one headquarters, so the land is apportioned into sub
divisions of 2,000 acres each, every one of which is presided
over by a supetintendont, who is under the direction and
orders of the owner.  Each chief overscer has a nice house,
in most cases handsomely fitted up, and finished, in several
instances, in most excellent taste. Near the superintend-
ent's house is the hands' boarding-house, where all the har-
vestors board.  Back of these buildings are located the gran-
aries and stables, and, a little further removed, the machine
shops, engine rooms, and windmills. Al the buildings fol-
Jow a plain but quite attractive style of architecture, and
apswer every purpose intended.  Each sabdivision has the
same sot of buildings, and is operated in quite the same
way.

To run the farm it requires the services of 450 men and
over 800 horses and mules; to keep the accounts, 8 book-
keepers and 2 cashiers are kept constantly busy. Water is
pumped by windmills several miles back into the interior
from the river. 75 Wood's reapers and binders are used in
the harvest, and pile up yellow sheaves at the rate of 1,000
acres per day.
they wore retarded only one half day by inclement weather.
The grain is separated from the straw by 18 steam thrashers,
which puts it in the bins at the rate of 1,000 bushels per
day.

S et
STRAUB'S SCIENTIFIC GRAIN

We give berewith engravings representing in different

views a mill for grinding grain, middlings, minerals, and

Fig. 2-5TRAUB’'S MILL OPEN.

paint, which is known as Straub’s Scientific Grain Mill. It
is claimed by the manufacturers of this mill that burr stones
revolving ina vertical plane are more effective than hori-
zontal stones of double the diameter, running very light and
steady and grinding faster and cooler thun ordinary stones,
The principal requirements in a mill of this character are
1o have the parts accurately fitted and rigidly held in po-
sition; to have n ready means of taking up wear, and to
have it so simple that it can be readily understood and man-
aged by any one likely to require such a mill. The manu-
facturers of the scientific grain mill claim o have meét these
requirements,  Fig, 118 0 perspective view of the mill, giv-
ing n good idea of its external appearance. Fig. 2 shows
the mill opened, with the bar between the stones which is
employed to 1ift them from the easing and place them in
position for dressing, as shown in Fig. 8.
This mill hasa silont feed and js ndapte

b d for grinding
wheat flour; regrinding middlings; grinding corn, oats, and

feed ; and it may be used for grinding minerals, gold quartz
rock, slate rock, fire brick, dyewood, hone, t-m-hinvnll
foundry facing, and whatever can be ground by l-'rcnvlll
burr stones. It s especially adapted to farm and planta

tion use, as the smaller sizo may be driven by hand or horse

power.

Further particulars may be obtained by addressing the
manufacturess, Messrs. A, 'W. Straub & Co., 2231 Wood
street, Philadelphis, Pa.

During the entire harvest season last year |

Seientific American.

[Continued from firal page.)
conductor of heat and clectricity, the purest earbon known
poxt to the diamond, and is capable, the manufacturers
olaim, of being divided finer than any other known substance
Its proper color is thint of a darker shade of fractared steel
Tts best known uso 1y for pencils, and the next is, porhaps,
for crucibles and refractory mixtares, and then nsn conduet
ing conting for gulvano-plastics. s unohangeable character

e

THE RAILROAD, WITH BUNDLES OF PENCILS. '
|

and smoothness bave attracted muoch attention to it as a
lubricator. The use of graphite for lubricating is not new. |
It was used for that purpose more than 200 years ago; but the
want of a pure article prevented its adoption to a large ex-
tent. Within the past few years the Dixon Company have |
taken the matter up in esrnest, and have succeeded in pro-
ducing graphite of purity and free from grit, at a price that
must bring it very largely into use for lubricating. Its well
known propertics have caused muny persons to mix it with
oil or grease or apply it dry to journals, and their disap-
pointment has caused them to condemn the article, the
graphite being of inferior quality. The brand of graphite

| prepared by the Dixon Company, known as the  Perfect
Lubricator,” has cured, it is stated, the step of a mill of
heating when every other tried means bad failed.

' A grease is now being prepared by the company, for use
in mills and for railroads, steamboats, cylinders, gearing,
bearings, slideways, etc. The company has named the arti-|
cle ““Dixon's Everlasting Graphite Grease.” For this
grade of graphite the company was awarded the gold medal
at the Paris Exhibition of 1878

The most interesting mechanical processes in the Dixon

[JANUARY 18, 1879,

conrsest of the particles will settle In the first vat, the nexy
conrsest in the next vat, and g0 on till the finest have lodged
in the last, or lower vat,

A very smooth, blue clay is dissolved In the upper vy
and flonted in the same manoer, the finest belng gnthered ln'-
The finest -clay nud the finest graphi
are mixed together for the finest pencils,  The proportion of
clay determines the grade of hardness of the pencll whey
finished, the more clay the barder the “lead.”  After il
materials are mixed together the plastic mass is placed ip 5

to the lowest val

well A screw press follower presses the material o
through a hole in the bottom of the well, when it colls up
like o threwd under the machine, so that it may be handled
like o skein of yamn,

It is then straightened out in lengths, dried, placed in 5
crucible, and submitted 1o a high heat and baked like earth.
enware for some hours,. The ““leads™ are then streng
enough to be handled like Kknitting needles. The cedar
boards are sawed into sultable lengths and of a width for
six penoils.  They are run through a machine that planes
und grooves them on one side, nimble fingers place the leads,
the two halves or boards are glued together, and they are
ready for the shaping machine. The little blocks enter at
one side of the machine, and the pencils fall into a basker st
the other side at the rate of 210 per minute,  An ingenious
contrivance counts them.  On leaving the shaping maching
the pencils are about as perfect as woodwork can be made,
They pass thence into the finishing room, where they are
varnished and finished in any desired color, stamped with
the title and grade and packed in boxes for sale. Eighty-
six thousand pencils per day are now passing through the
works, made throughout by machinery, and claimed to be
more perfeet than is possible by hand labor,

The Dixon Company not only produced its own ma.
chinery for the manufacture of the pencils, but maintained
the idea of originality by adopting a system of stamps for
the different grades. The whole system of pencil mang
facture is, in the Dixon Company’s works, original and in
teresting. The machines are mainly automatie, but very
simple. The finest grades of pencils for artists and drughts-
men are manufactured by this firm. The company are the
only pencil manufacturers, we believe, that were awarded a

gold medal at the Paris Exhibition.

—~~ e —
A Canadian Gold Mine.

Dr. Laflamme, of the University of Laval, Quebec, favors
us with a photograph, natural size, of a nugget of pure gold,

Works are to be fountl in the Pencil Department, which is |

illustrated on our first page, the large engraving showing |

the several operations of making the leads, gluing the pencil
strips, and bundling the pencils. The smaller cut shows the |
machine for shaping the pencils. The graphite is divided |
as finely as mechanical means will permit, and is then floated
through several tubs or vats, placed one above the other; the |

:
;

| weighing 38 ounces, lately found in the gold mine worked |

Ledge of the opening in the boller is calked and the jo

by Messrs, L. Saintrouge & Co., in Beauce County, near
Quebee, The mives are said to be very rich, two weeks'
work having furnished 150 ounces of gold; number of

employed not stated.  The menns employed, however,
described ay of the most primitive charneter, The gold
found in bowlder clay underlying glacial drift,nlso in qu
accompanying the clay, but not in large quantities.

BEEOIOR

Recent Bogineoring Inventions, K

An fmprovement in Methods of Connecting Sputs to Boll
ers hns beon patented by Mr, John Trageser, of New Y

city. This invention consists in a sput formed with an

nular recess or eavity around its body, into which recess the

terward hrazed .
Mr, Goorge Elliott, of New York elty, (P, O Box ¥

_ middle portion of the current of water set in motion

has patented an improved Paddle Whed, the pad
which are so constructed as to diminish the veloeity

paddles, in order that the remaining portion of the #

p——
!

Fig. 1,~-6TRAUB'S SCIENTIFIC GRAIN MILL, '

water may be made efficient, and the combined
the different parts of the paddles upon the water
more effeetive for the propulsion of the boat. The
are made in the form of rectangular parallelogram:
have elliptical apertures through the middle. )




Janvary 18, 1870.]

A THE COLUMBIA BIOYCLE,

‘The bieyele furor which pervaded this country and Europe
n fow years ago hns subsided into o solid interest in this means
of locomotion, which is much more noticeable in England
than in this country, although the bicycle is now very po-
pular bere, and 18 daily becoming more so, Tt has arrived
at great perfectiod, and is constructed more scientifically

than formerly It is of great practical utility as well as o
rational means of amusement, It is, in fact,
an eversaddled horse that ents nothing and
requires no care.

Undoubtedly the most perfect bicyele now
mado 18 the ““ Columbin,” manufactured by
the Pope Manufacturing Compuny, of 87
Summer strect, Boston, Mass, This muchine,
which is shown in our engraving, has a steer-
ing head which is one solid forging. The
backbones, which are made of steel, arelarge,
light, strong, and rigid. The springis at
tached by a joint to a small plate sliding on
the backbone. The wheels are of the spider
pattern, with steel V shaped fellies, with
forged steel hubs, hardened in  Dbearing
parts.  The back wheel and pedals ron on
coned bearings, one being adjustable, and are
made 50 a8 to prevent the admission of dust
and dirt, The front wheel bearings are coni-
cal and well hardened, and fitted with coned
fastenings of India rubber, 1 inch on the front
and 9y inch diameter on the back wheel.

In the modern bicyele the seat is placed
almost directly over the center of the front
wheel, by which means a much larger wheel
can be ridden, thus gaining in speed and
making the act of propelling it more like
walking, instead of pushing with the feet as
in the velocipede, which is tiresome osnd in.
jurious to the rider. Although our bicyclists
have had very little experience compared with
English riders, yet some long distances worth
mentioning have been made. On November
27, 1877, Mr. A. D. Chandler rode from Leominster to Bos-
ton, a distance of 40 miles, in 4 hours. May, 1878, Russell
Sharp and John Storer, from Boston to Newport, R. L., 72
miles, in 18 hours, including stoppages. Actual riding time,
1004 hours. August, 1878, H. E. Parkhurst rode from Clin-
ton to Boston, 44 miles, in 525 hours, without a stop, making
the distance from South Framingham to Boston, 2014 miles,
in 2 hours. Has also ridden from Boston to Natick and re-
turn, without a dismount, 86 miles in 81§ hours. October,
15, 1878, B. W. Pope and F. 8. Jaquith rode in the suburbs
of Boston, 77 miles in 11 hours, including stops. After
having ridden 60 miles they made the distance from Welles-
ley to Newton, over 7 miles, in 38 minutes. October 19,
1578, G. R. Agassiz, on the Chestnut Hill road, traveled one
mile in 8 minutes 2134 seconds, winning the Boston Bicycle
Club Gold Medal. E. Costen and F. Smythe, September 2,
1876, on a turnpike road, made 205 miles in 22 hours.

We give a record of some professional and amateur bicy-
cle runs made in England:

Quickest professional times—October 2, 1876, J. Keen,
Molineaux Grounds, made 1 mile in 2 min. 56 1-5 secs. Same
party, December 8, 1876, Lillie Bridge, made 10 miles
in 33 minutes. Same rider, on same date and place, 20 miles
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principle in physies that may not be easily demonstrated by I
experiment, and in the majority of cases the apparatus may
be extemporized. To the young, one of the most interest-

ing and instructive instruments g the air pump, as with it
much that is daily seen and experienced may be explained.
The engraving shows in perspective in Fig. 1, and in sec-
tion in Fig. 2, an air pump which may be readily made.
The base, A, is a perfectly plain board, 8 inches wide, 15

top by a cross piece, C, The base, A, etandards, B, and cross
piece, O, should be fastened together with long screws, The
pump barrel, D, is a picce of glass tubing 11 2 Inches internal
diameter, and 6 inches long. A piece which s a8 nearly
true and straight as possible should be selected. Tt may be
cut from a long picce by turning it in u heated loop of heavy
iron wire, which half encircles the tube, The tube should be
turned back and forth at first until it beging to crack, when it
should be turned glowly in one direction
until it cracks entirely around. If the ends
need to be squared up they may be readily
ground upon an ordinary grindstone, or by
moving it with a gyratory motion upon a slab
of glass having on its surface some conrse
emery and water, A picee of mandrel drawn
brags tube will angwer as a barrel equally as
well as the glass tube,

The lower end of the pump barrel rests
upon a soft rubber disk, B, and a ring of the
same material is placed between the cross
piece, C, and the upper end of the barrel.
The rubber disk, B, has an oblong aperture,
also a small circular one, as seen in Fig. 5.
The oblong aperture is placed over the right
hand hole at @; the small aperture over the

THE COLUMBIA BICYCLE.

inches long, and 1 inch thick. A 3-8 inch hole is bored Ion-
gitudinally through the center, and near one end, two 1-16
inch holes are bored into the longitudinal hole at @, 3-4 inch
apart. Another 1-16 inch hole is made at b, and another one
at . The board may be of any well seasoned wood that is
not liable to warp. After boring
it should receive several coats of
good alcoholic shellac varnish on
all sides and in the holes. When
the last coat is applied a 6 inch
disk, J, of elastic packing rub-
ber, having a small central aper-
ture, and which has previously
received a coat of the same kind
of varnish, is placed varnish side
down upon the board with its |
central aperture coincident with
the hole, ¢, in the board, and it
is kept in position under slight

pressure until the varnish dries,
which will take a considerable time (a day or so), being|
confined between the two surfaces. To the base, A, |

| two wooden standards, B, are secured, each 6 1-2 inches high |

left hand hole,

A disk, I, Fig. 4, of hard rubber, brass, or
other suitable material, having its edge
grooved, and having two small apertures (1-16
inch) which coincide with the holes at o, is
covered on its under side with oiled silk,
which is drawn over its edges aud fastened by
a stout thread wound in the groove. Two slits
are cut in the oiled silk, one upon each side
of the right hand hole, making a« valve which
works in the little chamber formed by the
oblong hole in the packing disk, E; the oiled
gilk is removed around the left hand hole.
The upper valve, which is shown in Fig. 3,
consists of a strip of oiled silk, which covers
the left band hole and is fastened by a thread
around the edges of the disk, as in the other case.

The disk, F, is placed upon the packing disk, E, and
secured by four smull screws that pass through both into
the base.

The piston, H, consists of two disks of wood, which have
been soaked in melted paraffin to prevent them from ab-
sorbing moisture. The lower one nearly fills the barrel;
the upper one is small enough to receive between it and the
barrel a leather packing, which is turned upward in the
same manuoer as the packing of an ordinary cistern pump.
The piston is fastened to the end of the wooden piston
rod, I, by means of a long wood screw. The piston rod
passes upward through a hole in the cross piece, C, and
is provided with a suitable handle.

A rubber stopper is forced into the longitudinal hole in
the bed to a point between the two holes at @, and another
rubber stopper closes the opposite end of the hole. Ao oiled
silk or flexible rubber flap or valve covers the hole, 5. The
piston should be greased with lard. By adding to the piston
a second packing turned downward the pump may be used
for the compression of air.

Any of the experiments performed with other air pumps
may be repeated with this. A bottomless glass jar is shown

in 1 hour 5 min. 84 sec. The same, October 9, 1876, Lillic | and about 2 inches wide at the narrower end and 1-2 inch | in the present case npon the soft rubber disk, J. Ithas a

Bridge, 50 miles in 8 hours 6 min. 45 sec.
D. Stanton, Lillie Bridge, 106 miles in 7 hours
58 min. 54 sec.  The same, March, 1878, Ag-
ricultural Hall, London, 1,000 miles in 6 days.

Quickest nmateur times—T, T, East, Lillie
Bridge, 1 mile in 2 min. 56 sce.  September
11, 1875, W. Tylerson, Lillie Bridge, 10 miles
in 84 min. 405 sec. May 15, 1876, Hon. L
K. Fuleoner, Cambridge University Grounds,
50 miles in 8 hours 20 min, 87 sce.  June 10,
1878, I, B. Appleyard, turnpike rond, Bath
to London, 100 miles, in 7 hours 18 min, 55
pee,  Btanley Thorpe, turnpike road from
London to York, 10524 miles, in 2214 hours,

— e — -
EASILY MADE PHYSBICAL APPARATUS,
BY GEO, M. HOFIKINN,

But for the glass in the doors which im
prison the physical appuratas in many of our
institutions of learning, students would have
little iden of the form or construction of the
instroments, a0 muny of which are now made
for illustrating scientitic  prineiples, but
which, alas! are doomed to eternnl rest,
Through fear of accident; through luck of
confidence in thelr own ability to properly
vonduet experiments; or through indisposi-
tion to perform more than the nbsolutely ne-
cessnry worlk, teachers too often ignore prac-
tical demonstration and permit students to
rely on knowledge rnn\'vyc'll by text hooks,
many of which are full of errors, while others
lnck that clearness, thoroughness, and con-
clseness which are nocessary to n ready com-
prehension of the principles taught; in fact
they arve generally full of instruction on every
polnt excepting the very one upon which in-

struction is most needod,  There is searcely o

A SIMPLE AIR PUMP,

October 19, 1874, | thick. They are two inches apart and are connected at the | thin piece of elastic rubber stretched over its mouth, and

tied when the air is exhausted. External air
pressure forces the elastic rubber downward.
By substituting a piece of bladder for the rub-
ber, it will burst with a loud report. By
placing the hand over the mouth of the jar
and exhausting the air, the fact that the air
has weight will at once be realized.

A strong common fruit jar may be used as a
recciver, and to insure a perfect joint with the
rubber disk, a packing ring of very =oft rubber
may be interposed between the mouth of
the jar and the rubber disk, J, and in any
case the rubber disk and whatever is placed
on it should be greased with lard to make a
nint.

: The fountain in vacuo requires no expen-
sive apparatus.  All that is needed is a small
tube or jet, which may be cither of metal or
glass, a piece of stiff rubber tubing, and two
good corks or rubber stoppers. One of the
corks is inserted in the bottle and the jet is
jnserted fn the cork, the rubber tube is slipped
over the outer end of the jot tube and is fitted
to & hole in the second cork, as seen in
Fig. 6.

To exhaust the air from the bottle stop the
hole, ¢, Insert the ¢ork that is on the end of the
rubber tube in place of the stopper in the end
of the bed. Work the pump, and when the
alr s exhausted bind the rubber tube, as in-
dicated by the dotted lines, 50 as to close it;
ralse the valve from the hole, &, to admit air
to the passage in the bed, and remove the
cork on the rubber tube from the hole in the

same time ullowing the rubber

straighten out. 4

-
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bed, and dip it in & vessel of water, at the

¥
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“To llustrate the priuciple of the Magdcburg bemispheres,
ke a ring of wood a little larger than a tumbler top, soak it
n molted paraflin, attach to esch side a packing ring of very
soft rubber, faster i one edge n piece of rubber tubing,
which communicates with the interior of the ring; place on
each side of the ring a tumbler with its mouth in contatt
with the packing ring; exhaust the air as in the case of the
fountain bottle, and prevent its re-entrance by bending the
tube short. The tumblers will press so firmly upon the
ring that it will be difficult, if not impossible to scparate
them from it

Tt is not necessary to enumerate hero the many interesting
experiments that may be made with an air pump, 88 most
of them are well known. If the construction of the pump
has been made so simple as to enable the young readers of
the SCIENTIFIO AMERICAN to construct one, the object of

. . .
Scientific American,
in thess tunnels and hollows to the operation of volcanic
forces, Water is as encrgetic as fire,

These geological conditions, thus hurriedly deseribed, are
favorable to rather deep and extensive exeavations, marked
by picturesque diversities and stalactitic ornnmentation,
but limited by the rapidly succeeding undulations of the sur-
face and rifts dividing the strata,

There is no possilality of finding such immense domes,
long avenues, and navigable rivers as charcterize Mummoth
Cave and others found in the vast, undisturbed, and homo-
| goneous limestones of Kentucky and Indiana, varying in
thickness from 50 to 500 feet, and oftentimes lying so nearly
| in their original position as to cause the surface above to as-
sume the form of broad table lands, broken only by the sink-
holes peculiar to all eave regions,

For more than fifty years an cminence a mile west of

[JANUARY 18, 1879,

In one instance a room said to be 100 feet Jong, dwindled to 6o
on moasurement.  Less eXireme Cases are common, and the
cause of illusion having been pointed out, the necessity jy

evident of relying on the tapeilne rather than the oye; and
where this Is impracticable estimates should be cautiously
made and from different positions,

The temperature observations made in a'l parts of the exye
show an atmospheric range from 64° to 68°, averaging abon
58", which is 2° above that of Mammoth Cave, as fixed by
repeated experiments made last summer.  The temperaturs
of the various bodies of water was about 54°. The
stood ut 50° at the entrance, Hence there was a draught in.
ward mstead of outward, as would be the case in warm
weather, The fact of fluctuations in the currents of sir, in
diflferent parts of the cave, prove the existence of other open-
ings than the one now known; and this ventilation aids ns

this article will have been attained. Luray bas been known as Cave Hill. “limbing to its sum- to understand the delightful purity of the cave atmosphere,
——— mit, which commands one of the Gnest views in the Old It may be laid down as & ruie in underground exploration,
THE LURAY CAVERN Dominion, we found a noble grove of pines and oaks, amid  that wherever the draught changes, as ind‘cated by wavering

BY I O, HOYEY.

The marvels of this cave, lately opened in Page County, | drifted leaves and penlous of access.
Va., have been made widely known throngh the columns of | object of local interest, but we explored it for only a short

which is the pit-like entrance to Ruffner's Cave, full of lights, an opening is near, either to the upper air or to some
1t has long been an  large arm of the cave.
A stairway of soiid masonry ieads down to the Vestibule,

. MR, S
s et AL S

the New York Hera/d. Especial credit is due to Major A. | distance in order to ascertain its temperature, 60°, and its 30 foet below, where are stands and benches for the use of

J. Brand and J. J. Collins, C.E., for their graphic accounts,
which have less of fancy and more of truth than commonly
characterize the reports of enthusiastic explorers. We
confess, however, that at first we were skeptical, and that

bearing, which is N. N. E.

Cave Hill is about 200 feet above the water level, toward
| which it slopes gradually, with many oval hollows called
| sink holes, each of which must have a subterrancan outlet.

vigitors, Tt is lighted by a chandelier hanging from the tip
of a stalactite. It is a place of preparation. Putting on
stout boots, overalls, and caps, and taking the tin reflector
with its three candles provided for every visitor, we are ready

our doubts have only been removed by an actual survey. | Their axisinvanably coincides with that of Ruffner’s Cave, to goon. The compass shows our puth to lie due west
And now, having gone through every avenue, hall, gulf, 'conﬂrming the popular opinion that all the underlying cavi- The eye, as soon as it has accommodated itself to the change
and gallery, and enjoying excellent opportunities for com- | ties are in some way connected, One of these sink-holes on of scene, is at once attracted by figures grotesque and
parison with other caves elsewhere, we add cur testimony | Mr. Brodus® land is fully 1,000 feet in diameter and 50 feet majestic.  Seldom does a cave have so fine an ante-chamber,
that Luray Cavern may be safely counted among the chief | deep. Others at least two thirds as large are in adjacent On our right is the adit, now closed, through which the first
fields. | explorers forced their passage. On the left is Specimen

wonders of the world.
The object now arrived at is to classify and explain phe-

At the foot of the long declivity, and at the distance of

Avenue, from which the proprietors get most of the me-

nomens. rather than to describe what is merely grotesque or | about a mile, is a pond near Blackford's furnace, fed by mentos tourists are allowed to take away. Next to itis
beantiful, unless the ends of science may be thus promoted. | what is regarded as an unfathomable spring. A 50 pound ' Stebbins Avenue, which we leave, as we also do other side
Many of the things to be considered are so novel and or- | weight attached to a cord 80 feet long failed to reach the avenues, to be examined after we have followed out the main

nate that any statements of their peculiarities, however cool-
Iy made, must seem Horid and overdrawn to persons not
familiar with cave scenery.

A cursory glance at the geology of the region will aid us
in handling our subject. The official surveysare meager, and
we had to rely chiefly upon such observations as could be
made along the line of railrond from Harper's Ferry to New
Market, where slternate beds of slate and limestone, dis-
placed by voleanic upheavals, dip at an angle of 30 eastward
into the Shenandoah valley. Crossing the lofty Massanutten
range once by stage and the second time on foot, for the
purpose of closer inspection, we saw impressive signs of the
stapendous forces that have modified the original strata,
lifting them vertically, and sometimes even inverting them.
Amid all this rugged violence the general symmetry of pe-
riods is preserved; rising from Silurian limestones, through
sub-carboniferous rocks, to thin deposits of coal said to lie
on the highest peaks, and then descending through the same
formations down the castern slope.

This synclinal arrangement brings to view again in Page

Cuunty the Lewisburg limestone (Formation IL of Rogers’ |

Survey), which Fontaine locates between the Vespertine
strata underneath and the Umbral series above.  Inthisblue
limestone, of the lower carboniferous period, many caves are
found, the most noted of which, hitherto, has been the unique
and attractive Weyer's Cave, about 1,600 yards long, and
whose features were well described a few years ago, by

bottom, and there is a legend of a wagon with four horses
and the driver being swallowed down in this aqueous abyss

| without a vestige remaining. Doubtless 1t is really very

deep, extending down to the level of Hawksbill Oreek,
and the volume of water it constantly pours forth is proba-
bly the drainage of all the cavities in the hill,

There is a small sink-hole about 70 feet Jower than the
summit and 320 paces N. E. from the mouth of the old cave.
The crevice in the bottom of it was long since filled with
stones and the space was overgrown with briers, Study of
the topography led Messrs, Campbell and Stebbins to re-
move these obstructions, and dig through into what is now |
known to all the world as the Luray Cavern. That was done
on the 13th of Augnst, 1878, They only explored about 200
feet to a muddy pool, which they bad there no means of
crossing; and accordingly they returned to the surface, filled

open their underground territory and make it accessible to
the public.

Bridges have been thrown across pools and chasms thatlie
athwart the path; plank walks and tan bark have been laid
down wherever needed on the main line; a Jurge room at the
further end has been floored; chandeliers are hung at several

suitable points; railings guard the more dangerous places,

Porte Crayon, in Harper's Magazine, It is in this same for-
mation, indeed, as it appears with various modifications in
different parts of the globe, that the most remarkable cay-

and s building over the entrance is in process of erection
for offices, dressingrooms, a cabinet, a dining hall, and other

| conveniences, Although but a portion of the caveis yet

erns in existence have been discovered; so that it is often | on exhibition, it has been Visited by about 800 persons.

spoken of by geological writers as the cavernous limestone, |

Buat in Virginia it bas its peculiarities.
Voleanic action has been so powerful and recent, com-
paratively speaking, that masses of igneous rock are actual-

ly thrust through the sedimentary rocks, so that there hu!evminto these we peered by the aid of fireworks, 50 as to |

dike of trap within a mile of Weyer's Cave. The veined

condition of the limestone in Page County is due to such

disturbances, by which it has been cleft into countless fis-
sures, that were afterward filled by calespar and silicates,
with oceasional stresks of the oxides of iron, manganese,
and other metals and minerals, that play an important part

in coloring the hard carbonates deposited on the walls of |

the underlying caverns. The loose rocks scattered on the sur-
face are chiefly calcarecus, often silicified, with oceasional
groups of quartz crystals and bowlders in the beds of streams.

The limestone in place is very compact and fine grained, |

breaking with sharp edges. The color varies from light
brown to deep blue, or even black, streaked, however, with
fibersand veins of milk-white spar. Weathered surfaces
sre almost always stained with the oxide of iron.  The analy-
siz of five different specimens, from Luray and vicinity,
showed an excess of carbonate of lime with from ten to
forty per cent of the carbonate of magnesia, and even in
one instance amounting 1o dolomite.

The valley of Luray is fertilo, watered by the Hawkshill |

Creek, u tributary of the Shenandoah, and 150 miles from
the ses const. It is embosomed between the Massanutten
range on the west and the Blue Ridge on the cast. These
ridges lie in vast folds and wrinkles, the fissures being often

filled with metailic ores.  Elevations found in the vailey re, |
of course, such masses as had ~oberency enoigh to rerart the |

wear of retresting waters by which gans were avaned in the
mountam chains.  Yet, ax mght be supposed, the lower hi'is
are often plerced by the action of such mighty floods; and
it is hardly necessary to refer any of the changes observed

Mr. Stebbins was busied with these improvements, and we
gladly accepted the services of Mr. A. J. Campbell as guide,

‘ whom we followed through every gallery and winding way, |

except three or four rooms now flooded by recent rains, and
| grt some idea of thelr dimensions and attractions.
Previous to our visit the cavern had never been illuminated

! reflectors, or perhaps in a single instance by a fow little tab-

leaux-spirals.  Anticipating this deficiency we had supplied  aboutd feet. But the width of these galleries is
ourselves beforehand with several pounds of the best quality | dispersed lights here and there in order to
of chemicals for making rod and blae fires; und also with a | their extont, and judged it to be 200 feet in one di
large coil of magnesium ribbon, which we used very freely, | 500 in another. The dimensions will more bly

as it burns with an intense white light, and cmits no odo:{mn fall short of this estimate. Rambling to and

nor smoke, the sole product of combustion being wreaths of
the pure oxide of the metal quickly falling to the ground.
The atmosphere within the cave is freo from all hurtful
gases, although Mr, Campbell hasusually taken the precaun.
tion to lower a lighted candle into any pit ho was to explore,
in order to detect the presence of foul air. On the other
hand we perceived no excess of oxygen, such as surcharges
the atmosphere in caves where there s an abundance of
saltpeter actively combining with lime and emitting freo
oxygen. Theairis not exhilarating; it is merely wholesome |
and good to breathe everywhere, even in the deepost recesses.
It snstains combustion well; but light seems to lack Its nsual
power, owing to the fact that the atmosphero Is optically as
waoll as chemeally pure, That is, thero are no motes, or
spores, or discernible atoms of any sort flosting about, as in
the sunbeams, each of which has i duty to perform lon re
flecting rays of light. 1n other words, cave chumbers neod
a moro powerful illamination to produce s given effect thau
would be required in a dark hall or church of the same size.
This serves to explain the fact that the most honest ohservers
pearly always have exaggerated estimatos of cave distances.

up the pit again, kept their sem_t,andbonghtaogcxeq,in-’oxideo! iron. They are really the network of silicious
cluding both the new orifice and Ruffner's Cave. Having  veins running through the limestone and remainingafterthe |
thus gained possession by the double title of discovery and latter has been dissolved by acidulated water that wouldnot |
purchase, they proceeded with commendable entcrprisato'meadle:. The floor was once lower than it now is, bav-

by any better means than common lamps and candles in tin a bank of chalky substance, no doubt the product

line.

Only ten paces in front of us is Washington’s Pillar, 3
broader at the base than at the top, a stalagmitic mass rising X35
25 feet from floor to roof, with a long diameter of 80 feet and )
a short one of 14, Its sides are fluted and jointed. The mate- |
rinl is pure white carbonate of lime, fine grained, but not :l
equal in quality to many to be found further within. A i F
basin filled by trickling rills from the roof lies alongside the ;
pillar. Against the opposite wall are rounded masses re- -
minding one of the glyptodon and other monsters exhibited -2'
in museums. -

Between a petrified cascade and a fossil garden we descend ‘
18 steps to a lower floor, the roof retaining its altitude and S
supported by long slender shafts of alabaster. Brown bulfa- .
loes seem to hang from the roof, which on inspection were ,
found to be spongoidal in appearance and blackened by the |

ing been filled in by debris and washings from without.
Fringed galleries mark the upper tier. 1

Next is the muddy lake already referred to as having put ARG
‘an end to the first exploring trip. On the second it was
crossed in a small boat, and now it is bridged. Tt lies in &
chasm from 12 to 30 feet wide and 75 in length. Midway
there is s natural arch 4 feet wide and S high, through which
the bridge is built. - R "

The fish market is beyond this lake, getting its pame from
a row of folded stalactites, wet and shining, quite likealong
string of black bassand catfish. PR ds

Our path now turns st right angles, up a flight of 25 steps, |
due north, to a floor on a level with the Vestibule.

roof is at this point nearly bare of ornaments. The

tegrated carbonates. Thedistance from floor to roof is

found many water-worn stalactites and
" nearly obliterated by calearcous deposits and

edgo of Pluto’s Chasm, 500 feet long, 40
with a corresponding rift above, varying
(10 helght; making a total distance from top
from 100 to 140 feet, - -
Opposite where we stand is an alabaster
prisingly like a body of falling water
Thero are many such objects in the o
somo bottor term thoy are siyled frozen
On ench sido of this one are openings le
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Scientific Qmevican,

k 1

acouracy of the bearings,
ampbell assures us of their general correctness,

- Fullowing the brink of Pluto’s Chasm toward the northern
end we find its character changed and its bare and gloomy
walls hung by fine stalactitic drapery. By burning red fire
and magnesium we gained some idea of its grandeur and
beauty, both above and below.

) our way stili further amid very old and decayed
pillars, we climb to abalcony inclosed by clustering columng
of more modern date, and overbanging a dark and forbidding
pool far below. Within this lovely balcony, which, as
complunent to the SBCENTIFIC AMERICAN, the cave owners
have named for your correspondent, thero are rich marvels
of nature’s loom. Sixtecn alabaster scarfs hang side by side,
of exquisite color and texture. Three are snow white;

—

thirteen are striated like rich bands of agate, showing every
tmagivable shade of brown, and all are translucent. The
shape of cach is that of one wing of a narrow lambrequin,
one edge being straight and the other meeting it by an undu-
lating curve. Tho stripes follow the curve in cach detail.
The scarf most admired resembles a white erépe shawl, both
in size and in its graceful, wavy folds, excelling the most
artistic creation of the sculptor’s chisel. Down the edge of
cich piece of drapery trickles a tiny rill, glistening like sil-
ver in the lamplight. This is the ever-plying shuttle that
weaves the fairy fabric.
(70 be Continued.)

General Danlel Cralg MeOallum.

The necrology of 1878 contains few names of men who had
served their day and country more warthily, in peace and in
war, than Major-General D. C. McCallum, who died at his
residence in Brooklyn, N. Y., December 27.

General McCallum was born in Scotland in January, 1815. |

Soon after his parents came to this country and settled in
Rochester, N. Y., where young McCallum was bred to the
trade of the carpenter.  His attention was early directed to
bridge building, at which he was notably successful. In
1851 he invented and patented the McCallum arch truss
bridge, so widely introduced throughout the country. In
1855 he was appointed general superintendent of the New
York and Erie Railway, but left the position two years later
to superintend the construction of bridges of his design,
chiefly on new roads in the West. At the same time he
served as consulting engineer in the department of bridge
construction for the Atlantic and Great Western Railway.
When the war broke out he was called upon to serve his
adopted country in connection with the transportation ser-
vice, being assigned to the Department of the West, with the
runk of colonel.  In 1864 he was appointed general manager
of all the military milroads of the United States, with the
brevet rank of brigadier-general, in which capacity hissplen:
did abilities in handling troops and supplies prepared the
way for many important victories in the field,  His final re-

port on the military roads of the country, made in 1866,
showed that he bad had under bis supervision 2,105 miles of |

railway, of which he bad constructed 641 miles, with upward | S

of 26 miles of bridges. On these roads there had been em-
ployed 419 locomotives and a large number of cars, The ex-
penditure of the Government on this branch of the service
exceeded $42,000,000.  In June, 1865, General MeCallum
was mustered ont of service with the brevet rank of major-
general; and with the exception of a short service as inspec-
tor of the Union Pacific Railroad, has since lived for the
most part in retirement.  To the last General McCallum was
proud of having carried the tin dinner pail of the mechanic,
and of having made his way in life by hard and honest
worlk,
DUPLEX STEAM PUMPING ENGINES,

The hydraulic works at South Brooklyn, N. Y., owned
by Henry R Worthington, the well known constructor of
stenm pumping machinery, are among the most extensive
and complete of their class in this country. The buildings
are nearly quadrangular in figure and cover an area of about
10,000 squnre feet, or ahout two city blocks. They consist,
principully, of a large foundry, blacksmith, pattern, crect- |
ing and machine shops that are stocked with superior ma-
chine tools, many of which were designed and constructed
for special purposes in the construction of steam
pumps. At this establishment water works cn.
gines, condensing and non-condensing, of the
lurgest size; air and cirenlating pumps for ma-
vine cngines; statwonary steam fire engines:
boiley ffeed pumps; pumps for hydraulic press-
ure, and others especinlly adupted for ofl plpe
lines: water and oil moters; hydraulic eranes nod
hoisting muchinery, ete., are constructed.  Some
of the Jarger steam pumping engines made at
these works have already been deseribed in this
journul. The engraving now given ropresents
one of the smaller deseription of pumps known
a8 o duplex steam pump adapted to hoiler feed-
ing und other purposes where the service s of
Pumps of this type have
two double-acting plungers, The water valves
are made of either rubber or metal.  “The dinmeter of steam
eylinders ranges from 414 to 20 inches, and that of the water
plungers from 234 to 16 inches,  The atroke varies from4 to
15 inches. One of the most important fonturaes of the Worth.
Ington duplex stesm pumping engines Is thoe pmrnliur nr
rangement of the valve motion, which prevonts nll noise or
For this reason tho pumps are highly

ordinary character.

concussive action,

————

suitable for hospitals, hotels, and public buildings. By re |' is capable of working under either high or low pressure, is

ference to e engraving it will be seen that two steam pumps
are pinced s'de by side, and so combined as o act recipro-

readily started and regulated, and is exceedingly simple and

complete.  The several parts are described as follows, refer-

cally upon the steam valves of esch other. The one piston | gnee being made to Fig, ¢

A0S 10 rive steam to the other, after which it finishes its own |

stroke, and walts for its valve to be neted upon before it can
renow its motion. This pause allows all the water valves to
seat quietly, and removes overything like harshness of mo-
tion. Axone or the other of the steam valves must be al-
ways open, there ean be no center or dead point. The pump
18, therefore, always ready to start when steam is admitted,
and is managed by the simple opening and shutting of a
valve. The manufacturers state that specinl eare hus been
taken to have all the parts easily accessible for inspection or
repuirs.  All the moving parts are made to guuge, und there
fore can be readily rencwed.

DUPLEX STEAM PUMPING ENGINES.

The makers of this pump have adopted an excellent sys
tem of manufacture, and employ a large number of special
tools, which, together with the increasing demand for their
pumps, enables them to make their prices in accordance with
the times.

The offices of Henry R. Worthington’s Hydraulic Works
are at 239 Broadway, New York, and 83 Water street, Bos-
ton, Mass.

.

THE CLIPPER INJECTOR.
Manufacturers of the different forms of injectors have
each endeavored to seccomplish some particular result—one,
to feed the largest amount of water: another. to secure in

FIG, 1,-THE CLIPPER INJECTOR,

one instrument a large maximum and smail minimum
capacity; another gives prominence to lifting power; and
still others to simplicity of construction and facility of ad-
Justment,

The inventor of the injector shown in the accompanying
engravings claims to have accomplished in one instrument
all that is desirable in the perfect feeding of hoilers, and
states that it works at high or low pressure of steam; lifts
the water, or receives it from tank or hydrant; can be regu-
lated, without reference to steam or water valves, to feed
from about one half to the full capacity; is not affected by
jarring or jolting, a8 on a locomotive; eannot get clogged

|h_v nnything entering with the water; eannot be sprung

when the attachments are mude; and it ean bo readily taken
apart.  The parts helng made interchangoable are easily re-
placed, should it from any cause become necessary.

FI1G, 2.- LONGITUDINAL SECTION OF INJECTOR,

The inventor says that every injeotor should be eapable of
drawing water whether It is overheated or not, without alter-
ing the adjustmont, The Clipper being constructed in this
way may be sob so that It will feed either the maximum or
minimum quantity. Tt Ix provided with n device which
effectualiy prevents the entrance of forelgn substances which

Lepring

A is the shell, or body; B, the steam tube; O, jet, or lift

[ing tube; D, maio, or water tube; H, swivel, kept from
| turning by fin H'; K, bonnet, by wnscrewing which, tubes,
| B and C, are removed; M and M/, revolving lever and han-

dle, to regulate water and steam; N, extes revolving bandle,
used to regulate water when room is insuflicient to receive
lever, M: O, overflow holes; O, holes to asist in lifting
and starting: Q, strainer, preventing anything from enter-
ing too large to go through injector; R, ribs Lo prevent
springing or bending shell, A; W, overflow valve and
In Fig. 3 is shown a longitudinal section of over-
flow, turned one fourth round to show construction. X is
the lever and revolving pin to set overflow valve when using
injector to heat water in tank. A check valve is provided
in connection with the swivel at the feeding end of the
injector,

The injector is started by drawing the steam tube, B, back
by revolving the lever and handle, M M’, which turn the
tube, B The steam is fully turned on, and whea it blows
out at the overflow, the lover, M, is pushed forward and
the water valve is opened. When the water appears at the
overflow the lever, M’, is pulled back and the tube, B, is
moved forward slowly until no water appears at the over-
flow. The injector will then feed the maximum amount,
It may as ecasily be set to feed the minimum,  After adjost
ing in this manner it can be started without moviog the
lever, M.

For further information address J. D. Lynde, patentee
and manufacturer, 405 North 8th St., Philadelphia, Pa

—_— —~cere—
New Inventions.

Mr. Samuel Whitnum, of Greenpoint, N. Y., has patented
a Novel Fire Shovel, having its handle and blade made in
two separate pieces and connected together by a simple and
strong fastening.

Mr. William Smith, of Carmi, IlL, bas patented an im-
proved Fly Trap which has an alarm mechanism in connec-
tion with a bait holder and wire gauze cone or other form of
prison receptacie for flies. The alarm mechanism is ope-
rated intermittently, but at regular intervals it frightens the
flies that have collected around the bait, when they ascend
and pass into the prison chamber, from which they cannot
escape.

Mr. Elias G. Sternberg, of Depauville, N. Y., has patented
an improved Ventilator consisting of one or more perfo-
rated pipes, extending along and secured to the ceiling of
a room, and provided with an outlet pipe, extending into
and up through the chimney.

An improved Connector for Battery Carbons has been
patented by Mr. Adam C. Kreis, of New York city. The
object of this invention is to provide a connector for the car-
bons of batteries with the copper disks or strips that will
prevent the rapid destruction of the metal attachments,
which are subject to corrosion by the exciting fluid in the
batteries.

Mr. Joseph H. Kénig, of Mason City, W. V., has patent-
ed a Process of Recovering Chloride of Sodium from its
admixture with impurities in crude brine, which consists in
precipitating the chloride of barinm by sulphurie acid, fl-
tering out the precipitate, then precipitating the calcium and
iron together as a subcarbonate by the addition of sal soda,
and afterward separating the clear liquor and erystallizing
the pure salt out of solution from the bromide of magne-
sium,

Mr. Napoleon B. Heafer, of Bloomington, TIL, has pa-
tented an improved Kiln for burning tile, brick, pottery, or
any other clay wares. It is so constracted that the heat
passes directly through the wares in its upward course, aund
thus produces better results than it wounld if separated from
them by a fire wall or bag, as is ususl in a down draught
kiln.

An improved Gas Light Extinguisher has been patented
by Messrs. Philipp Brand and Edward J, King, of Jackson-
ville, 1lI. The object of this invention isto improve the

might clog and impede the action of the instrument, and it

construction of the gas light extinguisher for
which Letters Patent No. 206,020 were granted
to the same inventors August 13, 1878, to make it
simpler in construction and less exponsive in
manufneture, while being equally sensitive to
varintions in the gns prossur,

Mr. Ebenczer Miller, of Fredericton, N. B.,
Canada, has devised un improved Shifting Rail for
carringe tops, which can readily bo attsched to
and dotached from the body of the carriage when
the top is not needed. Tt consists of o rail pro-
vided with lugs having uppor and lower lips,
between which the fange or vim of the seat is
clamped by thumh sorews

Mr. Henry E Gritin, of Olympia, Washington
Ter., has devised an improved Door Hinge thut
may be put on at asaving of scrows without
difficulty even by inexperienced hands, forming a eheap,
neat, and strong support for the door.

Messrs, Thomas W. Platt and Arthur M, Orwlg, of Wind-
fall, Ind., hos devised o fmproved Lifting Jack or Press
Pawer, which is capable of exerting an immense power, It
is simple and compaet, and It may be used In  vertical, fne

clined, or horizontal position, as may be desirod.
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RECENT INVENTIONE

The several figures in the accompanying engraving
scarcely need oxplanation, as the main features of the de-
vices are shown, Figs. 1 and 2 represent a stamp canceler
having on the face of one of the dies coll of platinum wire
that is heated by the passage of an electrical current.
is a key in the bandle which completes the electric clrcuit
when the instrument is grasped in the band.

Fig. 8 represents s simple device for dusting ashes,
plaster, guano, Paris green, or other pulverized substances
upon plants. The substance is placed in the receptacle and
passes through the aperturo in the middle of the conieal bot-
tom. The sieve seen at the lower end of the receptacle is
moved up and down by the handle attached to the vertical
vod, when the material feeds slowly through the hole in the
bottom, and is evenly distributed by the sicve

The shoemakor's lamp shown in Fig. 4 explains itself. It
is designed for heating the implements used in smoothing
and burnishing the edges of the soles of boots and shoes.

Fig. 5 represents a boat which is capable of being fnl.dml
very compactly, as shown in Fig. 6. The body, or covering,
consists of a skin of flexible waterproof material.

The frame

work is arranged so that it may be readily extended for use
or folded for transportation.

Fig. 7 shows in perspective and Fig. 8 in section a water
regulator, which is designed to control the flow of water
from any particular outlet, so that water may be drawn sim-
ultaneously from several outlets in the same building.
This is particularly useful where the pressure or supply of
walter is insufficient to carry it to a bigher outlet when the
lower one is open. The resistance offered by the spring-
acted disk may be varied by screwing up the disk upon
which the spring rests.

The Telephone in Philadelphia,

The Philadelphia Local Telegraph Company has per-
fected an arrangement putting their clients in the various
parts of the city into immediate telephonic connection. This
is done by means of an ingenious telephonic switch board
recently devised. As described by a local paper, the front
of the apparatus consists of a walnut frame and bright strips
of brass, punctured with holes, into which wires are fitted
to make the necessary connections. Behind this all the
wires converging in the office concentrate. The board just
put in operation accommodates no less than 400 different
lines, which have an aggregate length of 1,000 miles, thus
placing each firm or individual having telephonic connec-
tion with the main office in direct communication with 299
other persons scattered over the city, 8honld an individual
at the Baldwin works desire to converse with a person at
Cramp's shipyard, he ascertalns from o printed card the
number or call of the Kensington ship.builders. As an in
stance, if the number of the Cramp telephone is 12, the
speaker at Baldwin's touches a spring attached to his in-

strument to designate the number, and immediately a bell

There |

Figs.1and 2. Dow's Electric Stamp Canceler.—Fig. 8. 0'Bricg's
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at the central office rings out the signal, and simultaneously
a little tablot on the switch board drops and reveals the
name of Baldwin & Co. An attendant sees at & glance that
some one st Baldwin's desires to talk with No. 12, and, finding
this to be the box at the Cramp yards, connects the wires
of the two places, either by means of the pins referred h,' or
by joining them to a rod fixed in the back of the switch
board. Now, the man st Baldwin's practically has his mouth
to the car of the person at Oramp's, and can talk to him about
the westher, or the price of steamships, or order some ma-
chinery, or invite him to dinner, as he chooses. 1f he wants

some article which the shipbuilder cannot supply, they may
recommend him to one of the other 398 establishments con
nooted with the telephone exchange, and, by going through
| the same simple process, he can order.coal at Port Richmond,
Leall for curs at Washington Street wharf, send for a mun
Mansyunk, and, in fact, can talk with & dozen individuals
{in u~. many distant points in less than that number of
| minutes. The instrument s so arranged that any number
|of persons can talk on as many subjects at the samo time,
from different points, without experiencing the difficulty
| that occurred st the building of the Tower of Babel,

Fiq 3.

.

A FEW NOVELTIES.

| Telephone circuits, working substantially similar to the
| above, are now in operation in the prineipal cities of the
| United States.

@orrespondence.

A Fast Little Steam Yacht.
| 70 the Editor of the Scientific American:
I have noticed several articles in your valuable paper in

relation to steam yachts, and send you the following, hoping

| that you will give it room:

| Last winter two boys, William and John, sons of Daniel

, Kelly, aged 17 and 19 years, both of them readers of the Sci-
ENTIFIC AMERICAN, commenced work on a steam yacht, and
although then at work in the shops of the Chicago and
Michigan Lake Shore Railroad, they worked nights, and
toward spring the work was nearly completed. John, the
younger of the boys, now guve his whole time to the boat,
and in April she was ready for business. She is named the
Susie Watson, and is 25 fect keel, 28 feet 6 inches over all,
6 feet beam, built of oak 1 inch thick, on oak frames 11§
inch by 11{ inch. She has an upright boiler 24 inches in di-
ameter, 52 inches high, with 90 one inch flues; her engine is
414 by 6; her wheel is 28 inches, 40 to 42 pitch, and with 100
pounds steam makes 300 turns per minute; she is capable of
runping 11 miles an hour, and has room for about 20 passen-
gers.  She has been used as a ferry on Muskegon Lake dur-
ing the season, and from April 1st to December 8th made an
average of 80 miles per day. This entire boat, including
boiler and engine, was constructed by these boys, who are
now building a much larger one for next season.

. C. WOLVERTON,
Muskegon, Mich., December 80, 1878.

\ bird), lnrger owls, hawks, and the yellow-billed wood-pecker

Plant Duster.—Fig. 4. Rosentjerna’s Lamp.—Figs. 5and 6, Osgood's Folding Boat,—Figs, 7 and 8. Hutchinson's Water Regulator.
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Usetul and Mischicvous Birds,

The State Entomologist of Illinois gives the followiy
clussification of native American birds, with regard to their
capacities for use or misc hief:

To be Preserved and Fostored.—Blue birds, titmice (chijek
ndees), warblers (small warbling birds found on trees and in
gardons), kinglets (ruby-crowned and golden-crowned wrens),
nuthatches and creepers (black, white, and brown), wrens,
martins (swallows), vireos (greenlets), tanagers, ﬂn(‘llt‘l.ﬂmg
sparrow, chipping sparrow, field sparrow, clay-colored spar-
row, black throated bunting, indigo bird, cardinal grosbeak,
ground robin (chewink), black birds (crow, bobolinks,
meadow lark, and others), all the fly eatchers (including
king birds and the peewee), cuckoos, nighthawks (goat suck-
ors and whip-poor-wills), swifts (chimney swallows), all the
wood 'N‘l‘kl rmoexeept the .\'«'"4H\‘-hil|I‘l|—Sp’l_U"ﬂ]lk'll rarivs—
(known in Central and Northern Illinois as the sap-sucker),
and, perhaps, oalso the large red-headed wood-pecker—
Melaurerpen erythrocophalus, plovers, prairie snipe (prairie
plover), quail,

To be Destroyed.—Cedar bird, Baltimore oriole (hanging

(sap-sucker of Central and Nerthern Illinois). This species
is distinguished from the other small wood-peckers by its
pale yellowish breast, a large patch of black upon the upper
part of the breast; the throat of the male is a bright red, and
that of the female is white; the adults, both male and fe-
male, have the top of the head also red.

Doubtful.—The following are birds whose habits are not
sufficiently known to justily full recommendation, and
whose habits are sometimes beneficial and sometimes injuri-
ous:

Thrushes—including the common robin, cat bird, mock-
ing bird, brown thrasher, wood thrush, tawny thrush, and
bermit thrush. Shrikes—including the great northern shfike
and white rumpled shrike (butcher bird), Savanna bunting,
crow, blue-jay, red-headed wood-pecker, saw-whet owl,
screech owl, horned lark, orchard oriole, and pigeons.

OISR
—= -

Sulphur for Diphtheria, 5 a
Mr. John 8. Wiles, a surgeon of Thorncombe, Dorse

writes to the London T¥mes that after two cases of malignant )
diphtheria out of some nine or ten he had been called to at-
tend had proved fatal, the mother of a sick child showed
him an extract from an American paper concerning a prac
titioner who used sulphur to cure the disease. Accordingly
he used milk of sulphur for infants and flowers of mlph\lr
for older children and adults, brought 1o a cmmyoondl-
tence with glycerine; dose—a teaspoonful or more, accord-
ing to age, three or four times a day, swallowed slowly, and
application of the same to the nostrils with a sponge. Re-
sult: he did not lose a case there or elsewhers, and he suc-
ceeded in saving life when the affection bad almost blocked
the throat,
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THE CHZETODON.

The wandering chwmtodon is an example of a very large
genus, comprising about seventy species, all of which are
striking from their shape and color. Some of them are
almost circular or disk like in the general contour of their
figure, and the arrangement of their markings is very con-
spicuous. The muzzle is moderate in length, and the seales
are rather large in proportion to the dimensions of the body.
1t is common on the southern coasts in summer and the be-
ginning of autumn, but seems unable to endure the cold, and
passes into deeper water at the first indications of winter.

The wandering ch®todon is a native of the waters ex-
tending from the Red Sea to Polynesia, and is one of the
common’ fishes of the Ceylonese coasts, The ground color
of the body is golden yellow, on which a number of purplish
brown lines are drawn, as shown in the engraving. This
fish rarely exceeds one foot in length.

The curiously elongated muzzle of the beaked chwtodon
is used asa gun or bow, a drop of water taking the place of
the arrow or bullet. This fish feeds largely on flies and
other ingects, but is not forced to depend on the accidental
fall of its prey into the water. Ifit
sces a fly or other insect restingona
twig or grass blade that overhangs
the water, it approaches very gently
the greater part of its body sub-
merged, and its nose just showing
itself above the surface, the point
directed toward its victim; suddenly
it shoots a drop of water at the fly
with such accuracy of aim that the
unsuspecting insect is knocked off
its perch and is snapped up by the
fish as soon as it touches the water.

A Disagreeanble Discovery.

The Commereal Bulletin, refer-
ring to Professor Baird's astound-
ing assertion as to the fecundity of
the eel, thinks that, considering the
reckless and indecent manner in
which eels have lately been imposing
upon manufacturing corporations—
by getting into their water wheels,
clogging up their machinery, and
often enforcing a shut-down of the
entire establishment for half a day
or more at a time—manufacturers
will not be pleased to hear that a
well known fish culturist has dis-
covered the number of cggs con-
tained in a single female cel to be
$,000,000. When Professor Baird
unnounced to the American Pisci-
cultural Association in February last
thut he had, within the six wecks
previous, received eels with ripe
ovaries, it started a ripple of excite-
ment in the room, which in a few
days renched every naturalist in the
land, and awakened new interest in
the old question of the mode by
which this mysterious fish perpetu.
ated its race, one which had baffled
all inguirers since man fivst sought
to penetrate the secrets of creation,
und which has almost by common
consent been relegated to the eate

gory of ** things which no fellow can
find out,”
discovery, writers have runsacked

In commenting on this

plantations, South Australia, and out of three hundred

grains, sixty germinated and produced plants, three or four
feet high, with ears containing thirty grains each.

Loousts in Mid Ocean,—Pusycho records the fact that
swarm of locusts boarded the ship Harrisburg, of Boston, on
the passage from Bordesux to New Orleans, on the 2d of
November, 1865, in latitude 25¢ 28' north, longitude 41° 3%
west, making the nearest point of land 1,200 miles away
They came on board in a heavy rain squall, the clouds and
ship's sails being full of them for two days, as certified to
by the master of the vessel, E. G. Wiswell. This species ap
peared in Corfu, in Spain, and even in England.  The Corfu
swarm was composed of the variety with yellow colored
hind wings, and therefore came from Northern Africa, where
that form is found, while the Spanish and English swarms
were of the rose colored variety, and must have originated
in Senegal. The most interesting point of all, however, is
the fact first pointed out by Stol, that all the other species
of that group of the genus to which this species belongs are
American; whence it is highly probable that Aeridium pere-
grinum also is indigenous to America, from whence it bas

The Mahwa Tree,
Mr, E. Lockwood, who was for several years a magistrate
In Monghyr, India, has described in the Journal of the Lin-
naan Society the economic uses of the mahwa tree, which
he speaks of as ““a fountain yielding food, wine, and oil
to the inhabitants of the country where it grows. This tree
(the Bassia latifolia of botanists) grows in the plains and for-
ests of Bengal, and attains a height of 40 to 50 feet, with
numerous spreading branches, forming a close, shady, round-
ed crown, Standing on the Kharakpoor hills, 250 miles north-
west of Caleutts, a hundred thousand of the trees are visi-
ble in the plains below. They might be mistaken for the
mango, but while the mango is uncertain in its yield, the
crop of the mahwa never fails. The part eaten are the flow-
| ers, which are sweet tasting and succulent, and fall in great
profusion during March and April. The natives collect
[ these, dry them, and store them as staple articles of food.
Each tree yields two or three hundred weight of the corol-
las; so that the total yield in the Monghyr district alone, it is
estimated, cannot fall short of 100,000 tons. The nourish-
y ment is good, for the Santhals, who use it largely, are plump
and happy. The mahwa had its
share in alleviating the Indian fa-

history from Avristotle down, nnd
have given all the theories which
have been entertained by people
who framed them in order o hide thetr lgnorance, and who
bad not the moral courage to confess that they did not know
how the fish did breed
Prof, Baird, Inst season, many persons have been on the
lookout for the ovaries of the ool, nod o New York fish
dealer baving rocently shown them to the fishermen, denlers,
and others, they all say: * Oh, yes, that s what we cull * eel
fut,” It Iy nlways plenty at this time of the year.”  And now
the wonder is that no one has discoversd this before, for

But since the statement made by

during all these long conturies, In which the gquestion of the
generntion of eels i boen an open one, the eges have been
in plain sight; in fact, right under the noses of the investl
gutors

It may be o source of gratification to nuturalists that thoy
have solved the difeult problem, but mill owners would by
glad 1o bave them thoroughly woell nssured of thelr facts
before they muke the discomforting sssertion that every ond
of the malacopterygion erpents that have this year been
tmpering so mallciously with the water wheels is eapuble of

returning noxt season, accompaniod by nine million off

spring
- —
Nuturnl Mistory Notes,
Vitality of Wical <"l eds of the wheat possess a vi

tality which resists inten cold A
left by the Polarls, In 1871, in 817 1 north latituds

po d ton temperature

ample of the wheat
and « 5
vurying from that of summer to that
of winter in that position for five vears, was sown Inst vear

by Dr. Sehanburgh, of the Botanle Gardens and Government

heen recorded,  Its ocourrence in mid-ocenn in such numbers
ik clear Indication that it originally flew from one continent
to the other in suficient numbers to establish o new home
A Hairy Water Tortvise,—Mr, Frank Buckland, in Land
and Water, deseribes o curious water tortoise from China
that had been presented to him, Tt I8 o terrapin which ap
parently hos hairs growing out from its back.  These appar-
ont hairs consint slmply of some water grass, something like
the weody materinl growing In decaying woodwork and
lock gates of rivers Whethor the growth s |;|mlm'a-4| artl
ficinlly by the Chinese, or whother It is nutural, is not known
In the “Travoels of o Ploneor of Commerce, In Plgtadl nod
Potticonts,” by T 1. Cooper (London, 1871), there i o plate

of ono of these tortolss from the lakes of Hasu, above

Hankow Those curlous lttle animals  were about two

inches long, and covered on the back with a long confervold
rowth resembling hal The tortolse being o sacred em
blom In Ching, the Chineso make pets of the halry tortolse,
which they keep lo basing during the summer months, and
bury io sand durlog the winter, A small lnke fu the provinee
of Klung-su s famous for these so-called haley tortolses, and
many persons earn s Hvelihood by the sale of these curious
little pets,  The figure in My, Cooper's book looks like an
oval door mat with n tortolse head sticking out. It is o
well known fact that the backs of certain specles of spider
erubs become adorned with o luxuriant growth of alge,
which serve to conceal the dofenseless animal from its
muy not the presence of these marine plants on the

CNOmies

carapax of the tortolse serve o lke purpose?

mine, and during the scarcity
which prevailed at Behar (1873-4)
the crop, which was unususlly abun-
dant, kept thousands of poor people
from starvation. The flowers are
still more useful for feeding cattle;
and again the same recommendation
may be advanced, that while the
potato, maize, and barley are uncer-
tain in their crop, there has never
been a season when these edible
corollas have been known to fail
Their keeping powers are excellent ;
a ton, dried and put into sacks, was
exported, and, examined after two
years’ time, was found to be un-
damaged. The tree furnishes a hard
and strong timber used for carriage
wheels, etc. The seeds yield a green-
ish-yellow oil, used for burning in
lamps, making soap, and for cali-
nary purposes. The flowers, in ad-
dition to their use as food, are now
largely employed in the distillation
of a strong-smelling spirit, resem-
bling whisky, and which is con-
sumed in great guantities by the
natives. This liquor, when fresh,
proves very deleterious to Euro-
peans. The mahwa is considered
by the Bheels as essentinl to their
very existence, and this fuct is taken
advantage of by the government in
dealing with refractory tribes; it is
only necessary to threaten the de-
struction of their mahwa trees to
bring them to submission.

Some of the English papers be-
lieve that there is a possible com
mercial future for the cconomic pro-
ducts of this tree, especially for its
oil, which is said to be worth £175
per ton in India.

The Supply of Boxwood.

Sir Joseph Hooker, in his last an-
nual report on Kew Gardens, makes

= e = o = 2 o P the following remarks on the supply
A > o T ¢ - i R R =T of boxwood;
WANDERING CHZETODON (lower figure)—~BEAKED CHZETODON (upper figure). “ For some years past the supply

of this important wood has dimi-
nished in quantity and risen in price. It is derived from
the forests of the Caucasus, Armenia, and the Caspian
The wood of the best quality comes from the Black
Sea forests, and is principally shipped from the port of Poti
The produce of the Casplan forests, known in the trade us
‘Persion wood," until last year, was also exported through
the Black Sea from Taganrog, This found Its way, after
the commencement of the war, o the Volga canal, to St
Petersburg,  The produco of the Caspian forests Is softer
and inferior in quality to that of the Black Sea. It is o
matter of interest to see whether one result of the war will
be to open these Bluck Sen forests which the Russian Gov-
eromont has hitherto Kept rigorously closed. The falling
off of the supply has led, meanwhile, to various attempts to
find substitutes for boxwood for many purposes. Messrs,
Joseph Gardner & Sons, of Liverpool, have introdueed, with
somoe sucoess, thoe American dogwood (Cornms florida) and
persimmon (Divspyros  Firginiana) for shuttle making, for
which purpose box has hitherto been in great demand. The
diminished supply has also drawn attontion to the Himalayas
us 4 souree

It seems, however, that the difficulty of transit from the
mountalng to the seaboard Is found to be the great obstacle;
and, in sddition thereto, the possible supply appesrs to be
much smaller than is furnished from existing sources. My
R. J. Scott has presented to the Kew Museums blocks pre-
| pared for wood engraving of hawthorn, which, be states, ** is
| by far the best wood after box that he has had the opportu.
| mity of testing."

shores,

J
}
;
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Hoelative Earnings of Capltal and Labor.

Tho Zvidbune's Washington correspondent gives the follow-
Ing report of u statement on the relations of labor and capi-
tal rocently mado by Mr, Edward Atkinson, of Boston, bo-
fore the Committee on Tabor, of which Mr. Abram 8.
Howitt ia ehnirman:

Mr. Atkinson prosented interesting statistics obtained by
tho researchos of Mr, Carroll D. Wright, chief of the Massa-
ehusotts Statistical Burcau, and from the returns of the as-
sossors of State taxes, which, taken together, furnish as to
Mussachusctts (the richest State in the Union), tho basis for
a protty eloso approximation to the truth in regard (o tho
annual product of Tabor and the value of accumulated prop-

40 Scientific Amervican,

| the present tendoncy of eapitalists to invest in Industrinl en-
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exoopt ono per cent, goes to the maintenance and replacemeont
of capital. It is out of this one per cent alone that capital
onn find anything ta add to the percentage received by labor,
nod the only way in which the earnings of labor ean be in-
ereased appreciably is through the increase in the clliciency
of production which new mechanical inventions arc continu-
ally producing.

Mr. Atkinson then went on to discuss the services which
tho capitalist renders fo socioty in return for that one per
cent which is the sole source of all the great fortunes made
in manufactures or commerce.  In reply to a question as to

terprises, Mr. Atkinson said there is little inclination to do |

erly. In 1876 the amount of property eturned wos a8 fol- | 8o, and that no improvement in this particular is to be antici- ‘

Jows, values being expressod in currency, gold at the time | pated as long as there
| the unit of value,

| future for American indugtry,

Dbelng worth £1.10 to §1.12:

ROAT OSALC. .« csveeivranasenensssns - $1,811,000,000

Porsonal property. ...oosvevsaavs s 530,000,000
Savings bank deposits ......... Svnes 238,000,000
Property of corporations taxed direct-
Iy by the State. ... ccovvviienin. ?4,000,000
Property returned under tho bank tax, 31,000,000
TPOMALLc ¢ v cnasmnmamennaviaessase £2,194,000,000

On account of property subjected to double assessment, as
in the case of mortgages, Mr. Atkinson deducted $650,000,-
000 from the returned value of real estate, and on account

of mortgages, notes, and other paper merely representing |

titles to property, he deducted $544,000,000 from the aggre-
gate amount of personal property asspssed for taxes,  This
left £1,000,000,000 as the net accumulation of the nctunl
product of lahor during the two centuries which have elapsed
since the Massachusetts colony was founded,

He next considered the product of industry in the State for
1875, which be set down as follows:

T YTy Sl e e n s £602,000,000
Fisheries, .. ..vens S N A S 7,600,000
Agriculture and mining ...... « e« 43,600,000

Total annual product..co..vevs £043,000,000

In this amount, however, there were numerous duplicas
tions, Thus to some extent the same cloth is reported once
us in possession of the manufacturers and again as cloth-
ing on the shelves of the dealer.  After all deductions on ac-
count of duplications, Mr. Atkinson sot down the net
annual product of the industry of Massachusetts at a maxi-
mum of $500,000,000 or a minimum of $300,000,000, and
pointed out that the aggregate accumulation out of the labor
of two centuries is equal to the annual product of only two,
or, at most, a little over three years.
¢ As a partial explanation of the extreme slowness of the
process of aceretion, Mr. Atkinson pointed out the destruc-
tive character of invention in its effect upon existing capital.
_ As an illustration of this he mentioned a cotton mill which in
1838 produced a given amount with the labor of 226 men
working 13 hours a day, and in 1878 produces the same

amount with the labor of 90 men working 10 hours a day.
It belongs to the same corporation, is represented by the |
same shares of stock, and to all appearances is the same mill
now a5 in 1888, but within the forty years from that date it

remaing any uncertainty in regord "’;
He, however, anticipates o prosperons |
e disliked even to think of |
the difflculties in store for British industry and the distress |
likely to overtuke the poorer classes of the British people,

{and he auticipnted within the next five or ten years immi- |

gration from Great Britain to this country such as that which |
[ followed the Trish famine of 1846, In reply to a question
;from the chuirman he expressed the opinion that English
jcapital also would be transferred to this country in large
amounts,
.o —
EARLY ENGLISH STYLE OF PIANO AT THE PARIS
EXHIBITION,

The piano shown in the accompanying engraving is one
of the exhibit of Messrs, Brinsmead, of London. Tt is a
specimen of what this firm ean do in the way of uniting
beauty and novelty of exterior decorntion with splendid
musical effects. It is of tho ecurly English style, and is a
full trichord upright iron geand, with a compass of seven
octaves, It is fitted with the “ perfect check repeater”
action sestenente sounding bonrd, and complete iron frame.
The curved top part of the back is intended to act as a feno-
tong, collecting the gound and throwing it forward.

- e —
Electricity in Silk Winding,.

An inventor in this city claims to have perfected an elec-
trical device which will materially reduce the cost of silk
reeling, and 8o make the production of silk commercially
profitable in this country, From their exceeding fineness
the gilk strands are liable to break while being unwound
from the cocoons, necessitating close attention on the part of
the person superintending the work. The strands of silk
from four cocoons are usually run out on one reel to form a
single thread, and one woman cannot do more than attend at
most to two reels, It has been claimed by many interested
in the silk trade that no machinery could be made delicate
enough o watch this work automatically. The attention of
the inventor was drawn fo this subject two years ago, and he
has lately perfected his application of the electric current to
this work. By running the strands over carefully balanced
wires, when one breaks the wire drops into mercury and
closes a circuit which acts on an electric stop in the reel

has been twice rebuilt from the foundation, while its ma- The work is thus stayed until the strand is spliced and the

chinery has been again and again replaced by improved de-

vices, devices which have increased the productiveness ot‘l

labor in the degree indicated by the figures just given.
This destruction of capital to make way for new inventions,
said Mr. Atkinson, is the law of progress, and it is to thein-

circuit broken. In this way the electricity watches the
strands, and the attendant has only to notice the reels and
start them when they stop. In the old way not more than
six pounds of silk conld be wound in a week; by this inven-
tion it is claimed that forty pounds will be wound in the

crease of prodection thus brought about that the working | same time. The promoters of this invention hope by it to

classes must Jook for the improvement of
their condition.

He next proceeded to show by statistics of
distribution how small is the share of the
annual product of industry that goes to capi-
tal, and how much smaller till is the percent-
age which capital can devote to luxurious
uses. In a normal condition of trade, manu-
facturing capital may yield ten per cent. Tt
cannot yield more, because any industry in
which it'yields that percentage draws so much
capital into it that the profits are kept down
by competition. For some years past it has
yielded much less, and speaking for the cot-
ton manufacture, it would not now he yielding
anything at all except for the utilization of
material formerly wasted and only saved now
in consequence of services to which the wits
of the manufacturers have been stimulated
Taking ten per cent as the yield of capital in
ordinary times that amount has to be used to
replace worn out machinery and machinery
made useless by new inventions, It has also
to repair building, pay insurance, and cover
various other expenses, and in the aggregate
the amount taken out for these several pur-
poses reduces the ten per cent tosix.  Of this
five per cent is used in the payment of do-
mestic and other service employed by the
capitalist and in the supply of the actunl
necessities of the capitalist and his family,
leaving only one per cent that can possibly be
devoted Lo the increase of capital or to luxu-
rious indulgences,

To sum up, he declared as the result of his
researches into the statistics of industry, that
out of the entire annual product of industry
in Massachusetts, from 95 to 98 per cent is
distributed to labor, and all the remainder,
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increnge greatly the silk industry in this country, Owlng to
the cost of labor cocoons are not reeled in this conntry to
any great extent.  They are raised here—none better, it 1«
clnimed, ean be found elsewhere—and exported for recling,
and thon much of the raw silk is imported for mnnnfnclurlng.
A large amount will bo saved if the cocoons cun be clumply

« wound off here, 1n the SBouth, where the mulborry 18 common,

it is believed that the culture of silk may rival that of
colton.

——t -
New Mechanieal Inventlonws,

My, Richard H. Hill, of New Haven, Conn., has patented
an improved Bafety Attachment for Klevators, fn which
governor is employed to throw out detents or pawls whon
the clevator attaing an unusual speed in its desoont.

An improved Railrond Track and Bupport s been pa-
tented by Mr. G, F. Folsom, of Boston Highlunds, Muss,
The object of this invention is to construct the road bed of
rallways 80 08 Lo combine the elastic feature of wooden tley
with the less perishable nature of iron. The wooden parts
may be renewed without disturbing the solidity of the rosd
bed.

RPN —

Early History of the Electrie Light,

A telegram from Washington, to the effect that Edison's
application for a patent upon a divisible clectric light had
been rejected at the Patent Office, was published 1o the daily
papers of November 21.  The ground alleged for the refusal
of the patent, says the Operator, was that Edison's invention
was an infringement upon that of John W. Starr, of Cin-
cinnati, who filed a caveat for a divisible light in 1845,
[Edison’s patent has since been allowed.

Starr was a maker of philosophical instruments, and re-
sided at Cincinnati. Had he lived he might have proved as
much of a genius as Edison. He experimented on his in-
vention, and went to England to complete it, Mr. King
going as his agent, and two gentlemen, Judge J. W. Me-
Corkle, late member of Congress from California, and Mr.
P. P. Love, of Dayton, Ohio, furnished the money, about
$3,000. Each was to have a fourth interest in the inven-
tion. Letters of introduction were given to King and Starr
to the American banker in London, George Peabody, who,
when the subject was fully explained to him, agreed to fur-
nish all the capital that would be required to promote the
project to a successful and practical use, provided that the
same was approved and sanctioned by the best and most
celebrated electricians in Europe. Professor Faraday was
chosen.

Tn the meantime Starr and King returned to Manchester,
where Starr built what he termed a tree, called “ The United
States.” He had on it twenty-six branches or limbs, which
he called by the names of the then twenty-six States of the
Union. At the end of each limb he had an electric light,
covered by a glass globe, on each of which was painted or
inscribed the name of each State. Having thus completed
his invention, he and King took it to London and exhibited
it to the electricians at the Electrical Society, Professor
Faraday being present. So perfect was his invention that
the Professor pronounced it a perfect success.

After the exhibition was over King and Starr went home
perfectly elated with the success, and after partaking of &
very frugal meal they retired to bed. The next morning
Starr, not making his appearance at the morning meal, was
allowed to remain in bed, but as the day advanced and he
did not make his appearance, King and the landlord went
to his room, and not being able to awaken
him, they burst open the door, and there
found poor Starr dead in his bed. The ex-
citement and overwork of the brain are sup-
posed to have caused his death. From that
day to this nothing further has been done
with this Starr invention. .

Starr filed a caveat in this country in 1845.
His claim may be interesting enough to quote
here:

<] claim the application of continuous me-
tallic and carbon conductors intensely heated
by the passage of a current of eleehiqﬁy to
the purposes of illumination. I do not claim
the method of lighting wires by electricity,
which is well known, as I have already
stated, but I claim the method of heating

tion, the current being regulated so as to ob-
tain the highest degree of heat without fusing
the conductor. I claim the method of ob-

PIANO-EARLY ENGLISH STYLE.

taining an intermitting light for the
lighthouses, in the manner set forth, and for
signals. T claim the mode of submarine
lighting by inclosing the apparatus in 4 suit-
able glass vessel, hermetically scaled,
" also the mode of lighting places contai
combustible or.explosive compounds
terials, as set forth.”
His application for a patent was
however, in 1846, on the ground
vention was not new, and that there w
much expense in producing the electric
Mr. Edison says his invention
from Starr’s. He says he cann
divisibility of the electric light,
patent the means that allows it.
words, he can patent a lamp, or ap
that will make this division. His a

conductors so as to apply them to illumina- '




{ﬁ_ﬁugnlu-‘oonm. According to the rules of
iee nothing concerning it can be divulged, It
tood, however, that it is progressing favorably.

lns ulrondy received seven patents beuring on
Tlight, and has filed three caveats. Five more
oations are now under way. He has had a man
the Astor Library searching the French and English pat-
it records and solentifio journals, from the enrliost dutes
down fo tho past fortnight, and says pothing like hig nr
rangements has been revealed,

g.nllm I8 making elaborate preparations to introduce
and experiment with the electric light.  He purposes to
commence at Menlo Park with 2,000 lights, using telegraph
poles with 15 lights on each armi.  This experiment, includ-
ing the cost of the buildings, engine, generating machines,
and everything, is estimated at from $100,000 to $125,000,

—~c e
SPREADING DIPHTHERIA BY KISSKs,

From the report ot the physicians in attendance upon the
grand ducal family of Hesse-Darmstadt during the recent
outbreak of diphtheria which resulted in the death of Prin.
cess Alice, the range of the disease appears to have been
sharply limited, From November 6 to the 14th six of the
family were attacked; on the 6th, Princess Victorin, aged 16;
in the night from the 11th to the 13th Princess Alice, aged
6; on the 12th Princess Mary, aged 4; in the night from the
12th to the 13th, Princess Trene, aged 12; in the afternoon of
the 18th, the Hoereditary Grand Duke Ernst Ludwig, aged
10; and on the 14th, the Grand Duke himself.  Of the entire
family, the Grand Duchess (Princess Alice of Greut Brituin)
and one daughter (Princess Elizabeth) only were spared at
that outbreak of the disease. The Grand Duchess, how-
over, wos attacked afterward. Immediately after the first
member of the family (Princess Victoria) had fuallen ill she
was seen by a physician and at once separated from all
the others. The same caution was observed after the fall-
ing ill of the other princesses, but without preventing the
outbreak of the disease in the rest of the fumily. Inull
cases there were large patches of fulse membrane on the
tonsils, and in most of them swelling of the lymphatic
glands In the angle of the jaw. All the patients recovered
with the exception of Princess Mury, in whose case the
disease from its very beginning had shown a very insidious
character. No member of the household (in all 60 persons),
no nurse, no physicinn was infected. It is, therefore, clear,
the British Medical Journal asserts, that *“all the cases wore
produced by direct infection, doubtless by kisses.” The
pbysicians aseribe the intensity and limited extension of
the epidemic to three conditions: 1. To the intensity of the
mnfection carried from outside, because the membrane in the
case of the first patient (Princess Victoria) looked from their
very appearance discolored and ecchymosed; 2, to the di-
rect transference of the infectious matter by Kkisses; 3, to
the condition of the mucous membrane of the tonsils aud
of the pharynx of the infected persons, all of them having
suffered very frequently from scute and chronic affection
of these parts.

The lesson to be derived from this not exceptional ex-
perience is very clear.

As every phbysician knows, it is no uncommon thing for
adults to have diphtheria so mildly that it is mistaken for
an ordinary sore throat resulting from cold; yet such a per-
son can easily infect a child, and the child become a center
of malignant infection. In view of the fatal prevalence of
diphtheria, therefore, the kissing of a child upon the mouth
by & person witha sore throat is hazardous, if not criminal;
and scarcely less so is the practice of allowing children to
kiss their ailing playmates. It would be wise to exercise
great caution in this matter if not to discontinue the prac-
tice of kissing upon the mouth altogether.

New Agricultural Inventions,

An improved Load Binder has been patented by Mr. Hen-
ry A. Harris, of Katonsh, N. Y. Thisis a simple and con-
veniently operated apparatus substituted for the pole und
chains ordinarily employed for binding hay, straw, cut grain,
or bules, bundles, ete., upon a rack or wagon body.

An improved Guano Distributer bas been patented by Mr,
Jumes P. Lowell, of Purcellville, Va. The improvement
relates particularly to the construction of the devices both
for stirring the material in the hopper, and thus preventing
its becoming aggreguted in lumps, and also for causing its
free and uniform discharge from the hopper.

Messrs. C. A. Sprague and John W, Clardy, of Weaver's
Station, Ala., have patented a Cotton Chopper and Rake in
which a vibrating hoe is employed to thin out the plants,

Mr. Aaron F. Freuch, of Denizon, Iows, has patented an
improved Harrow, the frume of which is fastened together
by iron rods passed transversely into the ends and screwed
into nuts or burrs let into the end beams. These rods
serve also as draught bars, to which the whiftletrees are
hooked.

—~—rr—
An International Fish Show,

An international exhibition of the methods and products
of sea and inlund fisheries will be held at Berlin, Prussia, in
April, 1830, Mr. R. B. Roosevelt urges the sending of ex-
hibits from this country, confident that in several depart-
ments we could easily earry off the honors, though the Scandi
navian states are far aheaa of us in variety of methods of
preserving fish.

Scientific Amevican,
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A NEW METHOD OF SETTING BOILER TUBES.

We illustrate herewith & novel plan for setting tubes in
steam boilers, which was recently patented by Mr. John E,
Jerrold, of Meadville, Pa. The cngraving exhibits the suc-
cessive steps in the process of setting tho tubes, Fig, 1
shows the tube sheet counterbored so ns to leave an interoal
flange on the fuce side of the tube sheot, g, 2 shows the
hole enlarged to receive the fMlared ond of the tube.  In Fig.
8§ the end of the tube is in position to be tared, ns shown Iu
Pig. 4. In Fig. 6 the tube setting is shown complote, the
internal flange of the tube sheet having been set down upon
the flaring end of the tube.

JERXULD'S METhUD OF SETTING BOILER TURES,

it is claimed by the inventor that a pesfectly tight joint 33
sceured without the use of an expanding tool. The surface
of (he tube sheet is perfectly plain and smooth, and the end
of the tube is covered and protected from the fire. When
this improvement is used copper thimbles will not be re-
quired.

We are informed that this method of tube setting has
been thoroughly tested by some of the Jargest railroads in
this country, and has proved very satisfactory.

The patent is owned by the Patent Tube Setting Co., of
Salamanca, N. Y. Further information may be obtained
from J. F. Caldwell, secretary of the company, at Meadville,
Pa.

THE GRUEY GYROSCOPE AND TRE GYROSCOFIC
PENDULUM,

The accompanying engravings represent two little instru-
wents illustrating the principles involved in birotary or par-
adoxical motion. They were constructed by Mr. Gruey, &
member of the French Academy of Sciences,

Iu Fig 2, A i3 a brass ring suspended at &, so that 1t may
{swing freely around an uxis, @ @, Withiu this ring is sus-
pended a second ring, B, revolving around the axis, 85, T
{18 a circular disk turning with its axls, ¢ 4, within the
|second ring, B; a plane, laid through ¢ ¢, traverses per-
| pendicularly one Inid through 5 5. At @ the ring, A, isd

|
' |l >
' 2

| counected with a rod, m, the other extrenuty of which runs
smoothly in an undulativg groove in the wheel, M, When
the latter is turned by means of the crank an osclllating mo-
tion is imparted to the rod, m, and consequently to the ring,
A.  These oscillations are very short and unobserved by the

feye; the ring, A, apparently remains st rest,

The circular disk, baving received a certain initial rotary
velocity, the ring, B, is struck with the finger o as to impart
to it a speed of 60 revolutions per second. The speed of
the ring, B, increases in the mensure as the rotary motion of
the disk, T, Is accelerated by turning the wheel, M, more
rapidly. When this operation s stopped, the apparatus
gradually comes to o atandstill,  This simple experiment
illustrates well the rotation of s body around two different
nxes perpendicular to each other.

Fig. 1 represents the gyroscople pendulum. A ring
gimilar to the ring, A, in the gyroscope, is suspended by n
thread of Indin rubber. Within the same a circular disk
revolves freely with its axis, @' . 'When at rest the appara-
tus is in the vertical position, as indicated by the engraving.
If, while in this position, the thread be twisted up und again
ullowed to untwist, after a rotary motion has been imparted
to the disk, T, by striking it with the hand, the equilibritm
is at once disturbed. As the thread twists and untwists al-
ternately the pendulum assames an inclined position and
osoillates around o conical space with wide base, till the en-
ergy of the rotary motion of the disk, T, is exbausted and
the latter is at rest.—Les Mondes. 3
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Peotroloum Notews.
PIFE LINES,

The United Pipe Line Company was organized in 1877 by
a consolidation between the following companies, viz.: The
(old) United Pipe Lines, the Antwerp and Oil City Pipe
Companies, the Atlantic Pipe Company, the American
Transfer Company (in Clarion and Venango counties), and
the Sandy Pipe Line.

At the present time (October, 1878) the company owns, and
has in active operation, over 1,500 miles of 2 inch pipe, and
300 miles of 3 and 4 inch pipe. It has connected with these
pipes more than 850 iron tanks, with a capacity of over
5,200,000 barrels of 42 gallons each, of which 1,800,000 barrels
are owned by the company, and 3,400,000 barrels held by
them under contract with the owners. It owns over 800
miles of telegraph wire connecting all its offices and stations
with each other, and with the general office of the company
at Oil City, Pa. It is fully equipped with boilers, pumps,
and all necessary means for receiving and transporting to
delivery points at least 75,000 barrels of oil per day. It has
points of delivery upon all railroads in the oil regions, at
which 2,500 cars, containing 225,000 barrels, can be loaded
daily; and can deliver directly to refineries at Oil City, Pa.

OIL PRODUCTION.

The total production of crude petroleum, says Stowell's
Petroloum Reporter, in Pennsylvania in November, 1878, was
1,348,952 barrels, against 1,173,420 barrels in November,
1877. Increase in 1878, 175,582 barrels.

The total amount of crude petroleum held in the produc-
ing regions of Pennsylvania December 1, 1878, was 4,280,500
barrels, against 2,471,798 barrels on the 1st day of December,
1877. Increase, 1,817,511 barrels.

The total exports of petroleum from the United States
from January 1, 1878, to November 20, was 305,444,727 gal.
lons, against 817,004,300 gallons for the same time in 1877.
Decrease in 1878, 11,619,069 gallons. The Bradford district
produced during the month of November, 746,279 barrels of
petroleum, being about one half of the entire production in
the United States,

The amount of crude petroleum represented by outstand.
ing certificates on the last day of November was 1,784, 443,85
barrels, against 1,517,4584.27 barrels on the last day of Octo-
ber, a reduction during November of 269,959,588 barrels.

The oil produce of Pennsylvania has been to that State of
more intrinsic value than all other industries combined. Its
daily output of crude oil is about $500,000, varying some-
what, of course, with market values. But for all practical
purposes this estimate may be taken as correct. Now, this
exceeds the daily gold and silver product of the Pacific slope.
We recently gave dotailed statistics on this point which
prove the accuracy of our present statement.—San Frascisco
Pout.

Kexroeky,—The Carter and Alexander well, which was
drilled on Renox Creek, in 1865, and never tested, has re-
cently commenced tlowing oil at the mte of 100 barrels per
day. The gravity of the oil is sbout 41" and dark brown in
color,

Oxranrio,—Exports of petroleum from the United States
to the Dominion of Canada during the fiscal year ending
June 30, 1877

Oorale. i ive vieae 270 bbls, valued at § 2,158
Naphtba. .. ...... 88 NS, 795
Illominating ..... 13,934 * .l f . X ]
Lubricating....... 1,928 *“ 0 21,950
Residuum. . «ouvune " o oy 505

ls.m‘ .. " - ‘la'm

Jarax.—Crudo ol is obtalned in ten different provinees

'in Japan, and its existence has been known, according to

Japanese writers, since A.D. 615, but the art of purifying it
was not known till some six years ago; since which time
refining establishmonts have been erected in five different
places, with a total capacity of turning out 4,000 gallons per
day.
AstA.—The valley of the Buphrates is d
one of the greatest commercial and important
ters of the world. T have mysolf scen whole camvans &
ing through this region bearing nothing merican
leum.  American petroleum now lights
of Nineveh, of Jerusalom, and all ¢
Lecture by Dr. Newman, =
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MReoont Facts about Polsons,
CARBOLIC ACID.

According to the Pharmacent, Zeitung fir Rusi., Dr.
Sanfticben, on the recommendation of Professor Baumann,
has used sulphuric acid with the best success as an antidote
1o carbolic acid, the phenol combining with the acid to form
pheny] sulphuric acid, which is not poisonous. He adminis-
ters it in & mixture composed of diluted sulphuric acid 10
grammes, mucilage of gum arabic 200 grammes, and simple
sirup 30 grammes, in doses of & tablespoonful every hour.

POISONING BY MOULDY BREAD.

An inquest was held at Barnsley, England, October 10, in
rolation to the deaths of two of eight persons poisoned by

partaking of bread pudding made at the Albert Dining
Rooms, . A. H. Allen, public analyst, testified

that he had examined the liver and kidoey of one of the vie-
tims, and the liver and lungs of the other, without finding any
trace of poisonous metal. The materials used in making the
pudding bad been carefully examined with negative results,
The glazeof the basin in which the pudding was cooked had
been found to be free from lead or other poisonous metals.
The pudding had been very carefully examined and no deadly
poison had been detected. The negative results of the
chemical examinations for various metallic poisons had been
borne out by the failure of either pudding to produce purg-
ing or other poisonous effects on a puppy which was fed on
the suspected pudding for two whole days. There were not
a few cases on record of irritant poisoning and death being
produced by mouldy bread. Thus, horses have been
Kkilled in a short space of time after eating such bread in their
ordinary food. The symptoms were those of an irritant
poison. In 1829 an investigation was made in France into
the cause of illness due to eating bread, and it was found, by
experiment, that bread in a particular state of mouldiness or
decay may not only produce symptoms of poisoning, but
actually cause death ; and it was impossible to distinguish
the harmless from the dangerous kinds of mould, As fungi
grow very rapidly, it is quite possible for mouldy bread to
be quite poisonous st one date, and to have lost its poisonous
properties two days afterward. One of the most poisonous
of these fungi is ergot, which produces symptoms very simi-
lar to those occasioned by the pudding, and the reports of
the evidence in the present case have caused an emineat
toxicologist to express a very strong opinion that the pres-
ence of this fungus was the cause of the poisoning. The
witness stated further, that from experiments and observa-
tions he thought it clearly shown that the pudding contained
a substance which resembled ergot in all its chemical reac-
tions. The pudding was made of bread said to be mouldy,
and which was several weeks old and had been in contact
with ham, butter, and miscellaneous scraps.  Mr. Allen then
submitted extracts of letters from the leading toxicologists
of the kingdom whom he had consulted on the subject, and
all of whom agreed with him in his opinions as set forth
above.

OPFIUM POIRONING.

Dr. Sewall, in the Medical Press and Cireular, relates the
case of & woman, aged 85 years, who, suffering from angina
pectoris, took 2 drachms of Battley’s sedative at intervals of
half an hour until she became insensible; taking in all, ac-
cording to estimate, 3} fluid ounces. A convulsion and
marked symptoms of opium poisoning supervened. An
enema of 1 pint of strong green tea was given, and in
twenty-five minutes her lips beeame more florid, and respi-
rations from thrice in two minutes to six times a minute.
Fifteen minutes later 1{ pint more of tea was given in the
same way. In 43¢ hours patient recovered consclousness.

PHOSPFHORUS,

Two girls, aged 14 and 16, according to Dr. Wilmore, in
the British Medical Journal, took ¢ ounce of phosphorus
paste,  The subacute symptoms lasted for five days before the
relatives became alarmed. Neither pain nor vomiting was
severe.  One patient died; the other (who took the least) re-

covered. Turpentine was administered through the latter
case,
FALICYLIC ACID.

A ease is reported from Wreschen, in Prussis, where a
patient suffering from acute rheumatism wns poisoned by
impure and partially decomposed salicylic acid. After the
dose of about 12 grains he began to perspire very freely; the
perspiration increased with two more suceeeding doses, and
after the fourth dose violent headache supervenoed, followed
by coma and death.

THE POISON OF MILK SICKNESS,

This is one of the most remarkable and subtle poisons
kuown, Al attempts to fix it on certain plants or elements
of soil or water have fulled.  Yet it isof the most permanent
and virulent charscter.  The following illustration of this is
given by a writer in the North Caroling Medical Jowrnal ;

“ Captain Thompson lost thirteen of his eattde from milk

slokness ax he was driving them from the Milestone Knob (a |
He had them skinned, and the |

hides were bung on poles between bis cribs; the rats being | and the cause of the increased falling of the hair explained | which have not been tested by observation or ¢

noted place for the disoase),

numerous, they goawed the cellular substance from the
hides, which was so poisonous ns 1o kill every rat about the
eribs.” He adds: “ This polson differs from all known
polsons in the world, In the following particulars: (1) Tt lles

quictly in the system for a long time, without exhibiting any | have hecome atrophied, nothing will restore the hale on | ment, wre certainly the surest gunrdinng, If not th

of its toxical power, untll the person or beast is foreed to
take exercise; (2) it is more ethereal and diffusive than any
polson known to me. Most of the polsons with which I

Scientific dwmevican,

am noguainted affect the stomach and bowels, the brain and
nervous systom; this pays no court to cither, but extends
through every muscle, bone, and tendon, affecting the whole
system, oven the skin and cellular substance under the skin,"”

The Treatment of Baldness.,

In the Atlanta Medical and Surgical Jowrnal, Dr. George
f. Roho writes on this widely interesting subject:

Having been himself a sufferer from seborrhea and conse-
quent slopecia for six or seven years, the writer has, as may
be supposed, tried a great many remedies with a view to its
allovintion and cure.  Arsenic, internally, stimulating
washes or oily applications, containing in the one case cor-
rosive sublimate, in the other quinine ortannin, in still an.
other some of the stimulating oils, were used with no appre-
ciable effect cither on the formation of scales or the depila-
tion. Finally, about two years ago, an item went the rounds
of the medical journals to the effect that a French physician,
whose name has escaped me, had found that the local use of
a five per cent solution of chloral hydrate was a sovercign
remedy for the trouble under consideration. Rejoiced thut
at last I could appropriately shout ““ Eureka!” I began to use

ing the directions given as accurately as possible.
end of the three months the production of scales was more
rapid and the fall of hair greater than ever. Disgusted with

the chloral wash assiduously for about three months, follow-
At the

the failure of all the therapeutic measures which had been so |

[JANUARY 18, 1870.

Microscoplo KExaminntion of Moent,

|

The microscope Iy, In mony places, reliod upon to decide
upon the presence or abyence of triehing in pork, but unfor.
tunately, it often happens that o poor llllt'rnnttn,u- oran in-

| experienced or carcless manipulator falls to detect what js
sctually present, and by giving a feeling of false seourity
does positive injury, This, too, has caused many to reject
the microscopic test as useless,

The failure to detect trichine may, and often. does, oceur
n# the result of using too small pieces of meat for examing-
tion, rather than from inexperience, o that it is mere chanee
that this little serap contains the object looked for, This js
partially the fault of the books published for instruction in
this subject, such as Wolf's and Lang’s. Sometimes very
few trichinme are present, ** few and far between.” Recently
un apothecary, Schaltz in Primkenau, examined twelve plates,
each holding 6 pieces of meat, or 72 preparations, but found
only 2 trichine. Tiemann demands the examination of at
least 22 square inches of the substance, and Introduces large
glosses for this purpose, but it is very hazardous to bring

| very large surfaces under the microscope, and it is casy to
overlook smull objects, if fow.

Kunstmann says that he has experimented with glasses 9
to 3 millimeters thick, of various sizes and shapes, in which
the meat is held by screw clamps. At last he chose plate
glass 6 or 8 millimeters thick. The power used for the ex-

 amination of meat is 80 low and permits of so great a dis-

highly lauded, I almost decided to let the affection take its | tance from the objective that both object glass and cover
own course, and run the risk of a shiny bald pate at thirty. | may be of the same thickness. For two years he has em-
About that time the second volume of Hebra's classical | ployed strips of plate glass 5 em. (2 inches) wide and 40 em,
treatise on diseases of the skin came to hand, and one of | (16 inches) long, which fit accurately on each other. On
the first things I read was Kaposi's thorough article on alo- | one of these he puts the piece of flesh, cut with a curved
pecia. Impressed with the reasonableness of the views put | scissors, spreads it out uniformly with a needle, and
forth by Kaposi, I determined to give bis plan of treatment | 8queezes it between the two glasses, so that he has an un-

a trial, with the result of checking the fall of hair and di-
minishing the production of scales in a reasonably short
space of time. I have since then recommended the plan in
a considerable number of instances, and when it has been
faithfully carried out, with uniform success.

The success of the method depends upon the use of an

French soft soap (green soap, schmierseife, savon vert) in
alcoholic solution. This soap is now imported in la“ge
quantities and prescribed daily by the dermatologists of
Boston, New York, Baltimore, Philadelphia, and other cities.
The soap, containing an excess of alkali, saponifies the fatty
matter of the sebaceous secretion, and it is thus easily re-
moved. The alcohol greatly assists this action, and seems

is excusable—on the glands. The two may be combined as
follows,

R. Saponis viridis (Germ.); aleoholis, &, 3ij.; solve, filtra,
et adde ol, Invandule gtt, xx,-xxx,

The oil of lnvender is added to cover the disagreeable fishy
odor of thesonp. The above makes a very handsome orange
or wine colored preparation, with a pleasant odor, to which
the most fastidious will hardly object.

This is used as a shampoo every morning or evening, pour-
ing one or two tablespoonfuls on the head. Upon the addi-
tion of water, and smart friction with the fingers, a copious
lather is soon produced. After keeping up the shampooing
process for four or five minutes, all the soap must be washed
out of the hair by the free use of warm or cold water, and
the hair thoronghly dried by means of gentle friction with a
soft towel, The immediate effect experienced is a disagree-
nble feeling of tension of the scalp, as if it were stretched too
tightly over the skull. To obviate this effect, and to keep
the scalp from getting too dry, and thus, perhaps, set up a
true pityrinsls, it is necessary to follow up the shampooing
with some fatty application, which may contain some mild
stimulunt, thus: Castor oll, 1 part, to aleohol 3 or 4 parts,
with a littls oil of rosemary or cinnamon, or the clegant
pomades and oils of Bazin and other manufacturers may bo
used. But the best as well as the neatest preparation that I
have employed for this purposo is the hydrocarbon known
in commerce as cosmoline, This is a product obtained from
petroleum. It is entirely bland and unirritating; never turns
rancid, and is comparatively cheap. It may be obtained in
the fluid form or as & soft solid.

This procedure, shampoolng, drying the hair, and apply-
ing the greasy preparation, must be repeated daily for threo
or four weeks, In the course of that time it will be dis-
covered that the production of seales and the falling of the
hair have been very markedly decroased. Tt will then suflice
to repeat it two or three times a week for 1 month or two
longer, after which a good shampoo once a week will usually
succead in maintaining & permanent cure.

first, beonuse the bair comes out in greater quantity than
before,  This 1s due to the fact that o large number of hais
are dead and only retained in their follicles by the plugging
of the sheath with the ncenmulated sebaceons matter. The
patient should, therefore, nlways be prepared for this result,

!‘ to him
| It s not necessary, though more convenient, to eut the
{ hair short during the treatment,
t Whoen the alopecin hos Iasted so long that the balr bulbs
those spots.  Our endeavors must be directed 1o saving
A prognosis favorable to the restoration of
| the hair must, therefore, be given with caution,

what romaing

agent which, while mildly stimulant, removes the scales and |
thoroughly cleanses the scalp. This agent is the German or |

also to have an alterative action—if such an indefinite term |

broken preparation 2 cm. wide and 36 cm. long. Between
these glasses the preparation lies fust without the use of any
further pressure. This glass is passed lengthwise through
under the objective, one edge being examined first and then
the other, then the middle, no portion escaping. Glasses of
| this size can be employed with an objective that magnifies
60 diameters,

The same man, also, sometimes employs plates of glass
70 em. (28 inches) long, but they require a special table, and
can only be used in the laboratory or at home. It may seem
a paradox to use such large glasses for microscopy, yet no
other method offers such security. The meat examiner is
compelled to examine the whole preparation, and only by
the greatest carclessness can any trichine be overlooked.
These long strips of glass can be obtained from the waste
box at mirror manufacturers.

Another important point overlooked in most treatises on
the subject is that the microscope must be placed high
enough to look into it without bending the neck, which also
leaves the hands in a more natural position to regulate the
glass plate. A convenient cover for one eye is also desirable
to avoid being obliged to hold it shut,

-

Two Varieties of Sciatica,

There are two varicties of sciatica, one in which the nu-
trition of the limb is unchanged, the other accompanied by
atrophy of the limb, In the first class the neurilemma alone
is affected; in the second, the nerve fibers are attacked by the
inflammation and csuse atrophy of the limb, Thereare two
kinds of pain,one only present on motion of the limb, the other
when the limb is at rest. In all cases the first element of
cure is rest. To this in cases of the ﬂmolul-mnn_;_‘béjddéd
blisters and hypodermic injections,  The pain being allayed,
dry fumigations should be nsed. Dry heat is better than
douches of sulphurous or terebinthinate vapors. In default
of the former, vapor douches give the best results.—L' Union
Médicale du Canada.

bl

Ontmenl Diet,

Undoubtedly one of the most healthful and nourishing
articles of diet is ostmeal. Wher properly ooolnﬁ and
caten with sugar and cream it forms a dish which most peo-
ple relish better than meat for breakfast, and is very much
cheaper. Liebig has chemically demonstrated that oatmeal
is almost as nutritious as the very best English beef, and that

it is richer than whenten bread in the clcmpt_l Mi&“{:” L
)hm bone and muscle. Professor Forbes, of Edinburgh,
l during some twenty years, measured the breadth and height,

and also tested the strength of both arms and loins, of the

of

students of the University—a very numerous class and
various nationalities, drawn to Edinburgh by the fame

his teaching. He found that in beight, breadth of
"und shoulders, and strength of arms and loins, the Belgiar

“wore at the bottom of the list;  little above them the Eng-

lish; and highest of all the Scotch, and Scoteh.lrish from.

Most patients will be alarmed after using this method ut | [lster, who, like the natives of Scotland, are fed in their

carly years at loast ono moal a day of good oatmeal por
e —— - ——— —
Moral ¥nflucnces of the Study of Natural Sclon
If great care 18 taken to bring out the evidence in
Ccase, and no statements are permitted to pass ungu

| great respect will gradually ariso for the truth.

that o conscientious rogard for the truth may be
in this way without that word itself ever having
tloned.  Acourncy In observation and moderal

of truth, and these two qualities are more saxd)
the study of objects than by uny other mea
| Hyatt, oy

chest
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An expenence of more thirty years, and the pre-
‘partion of not less than one hundrod thousand applica-
 tions for patents st home £nd abroad, enable us to un-

ar ecarly ar Thursday morning lo appear in next asue,

Valves and Hydrants, warranted to give perfect satls-
faction. Chapman Valve Manuf. Co., Boston, Mass,

Assays of Ores, Analyses of Minerls, Waters, Com-
morcial Articles, ate. Technical formule and procosses.
Fuller & Stillman, 4 & & Broadway, N. Y.

Save your Fuel —From one fifth to one-third of the

genuine can be provured only of The H. W.Johns Manu-
facturing Company, ST Malden Lane, New York, paten-
tees and manufacturers of Asbostos Palnts, Roofing, ete.

2d hand 2 H. P. Engine and Boller, $140. Geo. F.
fhedd, Waltham, Mass

For Solid Wronght Iron Boams, etc., see advertise-
ment. Address Union Iron Mills, Pittsburgh, Pa., for
Hthograph, ete.

Moore's Regulsting Valve, working between high and |
low pressure. L. Moore, No. 17 11th St., Louisville, Ky.

Dead Pulleys that stop the running of locse pulleys
snd thelr belts, controlled from any point. Send for
catalogue. Taper Sleeve Pulley Works, Brie, Pa.

Sci. Am.; a full set for sale. A. P, Park, Troy, N. Y.

Steel Stxmping Fgures, 1-16 to % in., §1; Alphabets,
$3; Dies to order. S. M. York, Cleveland, O.

Presses, Dies, and Tools for working Sheet Meta), ete.
Frult & other can tools. Bliss & Williams, B'klyn, N. Y.

Partner Wanted —See advertisement on inside page,

The only Engine in the market attached to boiler hay
g cold bearings. F. F. & A, B, Landis, Lancaster, Pa,
BI'K', Meol's, Ma'fe., address Box 78, Willimantie, Ct.
Jolmsou's Universal Latho Chucks; the best are the
chivapest, Lambertville Lron Works, Lambertville, N, J.
No more danger from k Sawmple of y
Safety Valve that fits any lamp, and effectually prevents
an explosion, sent by mall for 2 cents. Agents wanted.
W. B, Post, 15 Dey §t., New York.
Best results obtained from Success Turbine Water
Wheol. Reforences given, 8, M, 8mith, York, Pa.
Right to manufacturo o sulable Patented Article de-
sired. W, F. Adams, U8 North 4th 8t., Camden, N. J.
For Sale.—Brown & Sharp Universal Milling Machine;
Bement Profiling Machine ; first-oliss 24 hapd Machine
Tools. K P. Bullard, 14 Dey 5t N. Y.
Texns Machinery Depot for any kind of machinery or
special ardware. I*, H. Gorhard, Austin, Texas.
Send for circulars of Indestructible Boot and Shoe
Soles to M. C, Goodrigh, 40 Hoyno Ave,, Chicago, I,
Nickel Plating.—A white doposit goaranteed by using
our materinl. Condit Manson & Van Winkle,Newark, N.J,
1,000 24 hand machines for sale, Send stamp for do-
soriptive price Ust., Forsmith & Co , Manchester, N. H,
Galland & Co.% lmproved Hydmulic Elevators, Office
2% Broadway, N. Y., (Bvening Post Bullding, room 22.)
Iron, Brass, and Steel Wire. Needle pointed Eoglish
Btoal Wire, for all purposes, W. Crubb, Newark, N, J,
For Fire or Power Pamps, nddress the Gould’s Manf,
Co,, Senoos Fulls, N, Y., or 16 Park PL, N. Y. city.
Prush Eleotrio Light %0 lights from one machine.
Latost & bost Jight, Telegraph Bapply Co,, Cleveland, O,

The Hancock Inspirator recelved a gold medal st
Paris, a8 belug the best boller fovdor vver made, and |
the Ola Colony Hatlrond (who have twenty-three ma-
chines 1o constant uso) have Just given It thetr unguali-
fied Indorsemeont, as the choapest nnd waost effoctive
fooder ever used on thotr locomotives. Those lonter-
onted aro reforrod to thelr lotter of recommendation,
which may be found ln our sdvertising columns,

J. 0 Hoadley, Consalting Boglneer and Mechauleal
aod Bulontide Export, Lawronoo, Musy,

The Lathes, Plavers, Drills, and other Tools, new and
stoond-tinnd, of the Wood & Light Machine Company,
Woreestier, are 1o bo sold out vory low by the George
Place Machinery Agoney, 121 Chambars 5t., Now York,

For the best advertising at lowest prices tn Selentifie,
Moohanion), and othor Nowspapors, write to K. N. Frosh.
man & Nrow, Advertisiong Agonts, 1N W, 4th St,, Cin., 0.

I Prontlss & Co,, 14 Doy 8t,, N, Y., Manufs, Tapw,
Dios, Borow Matos, Reamers, oto, Bond for list

Hydeanlle Blovators for private houses, hotels, and |
publio bulldtogs. Burdon Lron Works, Hrooklyn, N. Y,

Bolt Forglog Maching & Power Hammers a specialty.
Bond for cireulars.  Yorsalth & Co,, Manchester, N. [

Solld Bmery Vuoleanite Wheels<The Rolld Original
Bmery Wheel —other Winds tmitations and inforior, |
Caution ~hir name s stawped in full on all our best |
Standard Boltiog, Packiog, snd Hose, Buy that only, |
The bost Is the ohespest. Now York Belting and Paok-
L Company, 5T nod 38 Park Row, N, Y,

Eaglo Anyile, 9 contx por pound.  Fally warranted,
Bevine & Co's Hydmulle Elevator. Great power, |
snpliotty safely soonomy durability, # Libarty S¢.N.Y, |

up & lnemtive foreign trade, will do well to Insert a well
Alsplayod advertisoment In the SCIENTIVIO AMERICAN
Export Edition. This paper bas o very large forelgn
clrenlation.

Two fine Astronomical Teloscopes, 3 in. and 7 in , by
first-class English maker, choap. L Ramsden, Phila.

Gold Chronometer Watch, by first-class English ma- |

kor; cost §350, price $135; latest patentad improvements,
1. Ramaden, 71 Christian 5t., Philadelphia, Pa.

For Town and Village use, comb'd Hand Fire Engine
& Hose Carriage, 1550. Forsalth & Co., Manchester, N, I

Hydmalic Presses and Jaoks, new and second hand,
Lathes and Aachinery for Polishing and Bafng Motals,
B, Lyon & Co., £ Grana 8¢, N. Y.

Inventors® Models. Jobn Ruathven, Cinclanatl, O,

Sheet Metal Presses, Forracute Co,, Bridgeton, N. J.

‘Warrsnted best and cheapest Planers, Jolnters, Unj-
versal Woodworkers, Band and Scroll Saws, eto., manu.
factured by Bentel, Margedant & Co., Hamfiton, Ohlo.

Mill Stone Dressing Dismonds, Simple, effective, and |

durable. J. Dickinson, 61 Nassau Bt N. Y.
The best Friction Clutch Pulloy and Friction Holst.

== | tng Machinery in the world. D,Frisble & Co, N.Haven,Ct.

Latost and best Books on Steam Engineering. Send
stamp for eatalogae. F. Keppy, Rridgeport, Conn,
Improved Meat Cutter. Capacity 00 Ibs. an hour. Clr-
cularand price list, J. W. Mckariand & Co., Alllance, O,
Cutters shaped entirely by machinery for cutting teeth
of gear wheels. Pratt & Whitney Co., Hartford, Conn.
Hydmulic Cylinders, Wheels, and Pinions, Machinery
Castings; all kinds; strong and durable; and easily
worked. Tensile strength not less than 65,000 Tba. to
square in. Pittsburgh Stoel Casting Co., Pittaburgh, Pa.
The new * Otto ™ Silent Gas Engine Is shmple In con-
struction, easy of management, and the cheapest motor
known for Intermittent work, Schieicher, Schumm &
Co., Philadelphia, Pa.
Vertical & Yacht Engines. N, W.Twiss, New Haven, Ct,
Pulverizing Mills for all hard sabstances and grinding
parposes. Waiker Bros. & Co.,23d & Wood St., Phila,, Pa.
Qorrect thing for Holldays, Whist and Dinner Partics,
is the Vanity Fair Clgarettos, with your monogram.
The Scoextirie Axzmeax Export Edition §s pob-
lished monthly, about the 150h of each month. Every
number compeises most of tho plates of the four preced-
ing weekly numbors of the SCIESTIFIO AMERIOAN, with
other appropriate contents, business announcements,
ete. It forms o large and splendid perfodical of nearly
one hundred quarto pages, each number illustrated with
about one hundred engravings. It is a complete record
of American progreas In tho arts.

NEW BOOKS AND PUBLICATIONS.
UrLaxp GavME Bmps AXD WATERFOWL OF
e UsiTep States. Part X lad.\.
Pope, New York: Charles b-
ner's Sons.  $2.50. 4
The tenth and final number of Mr. Pope's illnstrations
of the principal Upland Game Birds and Waterfowl of
the United States Is devoted to the canvas back duck
and the brant. The entire series comprises life size
drawings in color of twenty species, male and female,
or forty specimens In all, by an artist sportsman who
has given to them years of patient and painstaking

study. The printing reproduces the artist's water coloe
effects admirably.

Haxp Book oF AraBaMA. By Saflold Ber-
ney. Mobile: Register Print.  $1.50.

A useful volume for those seeking information with
regard to the government Institutions and resonrces of
Alabama. The State Geologist, Dr. E. A. Smith, con-
tributes a valuable section on the geology of the State
and its mineral resources (with a revision of Professor
Tuomey's Geological Map of the State), and Mr. Haral,
son s review of the cotton manufactures of the State

and {ts advantaegs for snch Industries. Parts X, XTI, |

XTI, and XII1., are devoted to the agricaltural products,
solls, capabilities, advantages, forest and forage pro-
ducts of Alabama. A report on the climate’of Alabama
and {ts ndaptation to health and comfort {s contributed
by Professor William H. Anderson, of the State Med|-
cal Colloge, Moblle,

Hyoerene oF THE Brars Axp Nerves, By
M. L. Holbrook, M.D. New York: M.
L. Holbrook & Co.

A book of exceptional valne; sensible, timely, practl.
eal; Indeed one of the very fow books that everybody
should read. It discusses with singular direotness and
intalligence onoe of the most dangerons features of
Amerlean life, high pressure activity, and anwise eating
and drinking, combined with a fatal anxioty to accom-
plisk in one year more than theroe s time for In two; an
nnxlety, we may add, which makes life at once brief,
hurrled, fretful, and unenjoyable, with the result In
most cases of early nervous breakdown and practical
life failure. If read and heodod, as 1t ought to be, the
volome in hand will do much to correct this chiarmeters
Intic mistake In Ameriean lfe. The strong positions
taken by Dr. Holbrook with regand to proper hablts of
ontlng, sleeping, working, nod playing, are fortifled by
oltations from the writings of & seore or more of promi-
nent thinkers and sclontinty, and twenty-olght lottors
from prominent men and women, describlng thelr phy-
sleal and mental habits, and giving practical dedootiony
from thelr personal experlonce

Axxvarn Reronr or mue BoAxp oy REagsTs
OF THE SMITHROXIAN INSTITUTION YoR
1877, Washington: Government Print-
ing Offlce,

In addition to the enstomary review of sclentific |

work carrled on undoer the ausplees of or asslatod by
the Smithsonian Tostitation, thik volume I eurlehed by
an ablo review of color blindness in Its relation to ncel
donts by mil and sea, by Professor Holmgren, of the
University of Upsal, Sweden; o large numb r of valua-
ble commupleations on American antiquitios; s dosen
short memolrs on metworological subjects, und other
papers of permanent interost.

Tue Youxo Bcmxrisr.  Industrinl Publica
tion Company. New York: 60 couts n
year,

A monthly Journal for boys, devoted to slmple experi-
ments ln chemistry, smateur mvchanieal work, eto.

Scientific Americ

an,
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Mannfactarers of Improved Goods who desire to bulld | OaTAr0GUR OF THE Linnary ov T UNrren |0 s

Brares Parexr Orrice.
Government Printing Office.

This s substantially the first printed catalogue of the

| Patent Office Library, which now coutalns some £4,000

volames, not Including duplicate specifications of pat-
‘ ents and pamphlets

Washington:

Tue AEricAN QUARTERLY MICROSCOPICAL
Joursarn. Vol. I. No. 1. Edited by
Romyn Hitcheock. New York: Hiteh-
cock & Wall, $3 a year,

In view of tho numerous fallares of high grade peri.

i odicala inthis and other apeclal departments of sclence, |

the projectors of thia handsome quarterly are to be
ltommmded for courage, If for nothing more, The
Inltial number is highly creditable to them and to thelr

| department of sclentifio reseagch. We alncerely hope '

that jt will be well sustained.

Maxvar or MiNERALOGY AND LiTHOLOGY.
By James . Dana. New York: John
Wiley & Bons,

This, the third edition of Professor Dana's useful
manaal, is almost & new book throaghout. It has been
rearranged and rewritten, and, the suthor belloves, ma-
| terlally mprovea. The chapter on rocks has been in-
creased 1o fullness 80 as to make it & prominent part of
the work.

Jounrxar or Tue Brrrisu Sociery or TrLE-
ararmie Excixeers. Nos, XXII. and
XXIII. London and New York: E. &
F. N. Spon. 1878. 15 shillings.

Cootains, In addition to brief commumeations, cor-
respondence, abstracts, eote,, a valuable paper on * In-
| sulators for Aerial Telegraph Lines," by John Garvey;
| and several papers and discussions on sound in relation
to the telephone, microphone, ete.

Tae MacaziNe o Art. Illustrated. New
York: Cassell, Petter & Galpin. $3 a
year,

Among the more attractive perfodicals that have
come to oar table the past year the Magazine of Art
must take high mok. The eighth number of the first
volume was reached In December, and there is every
reason to wish it a Joog life as a representative of fino
art,

Art IxpustrRY. New York: Howard Lock-
wood & Co, $2 ayear.

Of Art Industry but three numbers have been lssued,
and these have given promise of future usefulness, It
Is specially devoted to the artistic Industries and Is
finely illustrated. The reading matter is readable and
Instroctive.

BuireTis oF ThE Usrrep States Na-
TIONAL MUSEUM.

We have received from the Department of the Interior
the following issues of the Balletin of the United States
Natlonal Museum:

No. 7. Contributions to the Natural History of the
Hawaiian and Fanning Islands and Lower California.
By Thomas H. Street, M. D.

No. 8 Index to the names which have been applied
to the subdivisions of the class Brachipoda. By W.
H_Dall,

XNo. 9. Contributions to North American Iehthyology.
No. 1. By David 8. Jondan.

No.10. Thesame, PartIL

No, 12, The Same, PartIII.

Also recent {ssues of the Bulletin of the United States
Geological Surveys of the Territorios:

Vol IIL., No. 4; and Vol. IV., Nos. 1,2, and 8, Also,
miscellancons publications:

No. 9. Descriptive Catalogne of Photographs of North
American Indians. By W. H. Jackson: and No. 10,
Bibliography of North American Invertobrate Palwon.
tology. By C. A. White, M.D,, and I A, Nicholson,
M.D.

Puoroararns oy rim Moox.—It Is fortunate at this
time of increasing Interest In the mooan that arranges
ments have boen made for supplylog cheaply and (o any
quantity Mr. Rotherfurd's splendid plhotographs of
that satellite. Mr, Oscar G. Mason, of the Photogm-
phic Department of Bellovae Hospital, of this clty, has
undertaken the publication of these valuable alds to
the study of the moon, at rates which bring thom within
the reach of all; and as he has not only made all the
prints hitherto furnished, but assisted Mr. Ruotherfurd
in making the nogutives, there can bo no doubt of his
dolng the work well,  Threo serles of prints are offered,
the first showlng the different phases of the moon, In
dimenslons rnging from 1714 to 21 Inchos; the second
series, nine views, olght Inch Image; the third, nine
views, four inch Image,

Mr. Mason Ia also propared to furnish prints from Me.
Rutherfurd's negutives of the solar speotram, recently
made with his Interference gratings. The prints from
these plates give thy Aoost pleture of the solar spectrim
yot produoced,

BoMi AMERICAN MAoAzZINES,

Seribner's Monthly, which began by rivallog the best
poptlar magagines of the thoe, bas steadily gained in
force and excollenoe.  The later volomes not only sure
pass the ecarller, but thelr ateady buprovement, espe-
clally in the matier of llustration, has compelled & eors
responding advance fn the quality of Amorican art
woark, both for books and for perfodicals. A host of ate

| trnetions aro announced for the now year.

&t. Nichotas han no rival, Tis bright and seductive
pages farnish more that s caleulated to cultivate in the
young a wwte for pure and lostroctive reading, and
with it a tasto for all that s true and clean and kindly
in life and conduet, than anything else we know. And
It i« addmirably froo from the goody-goody staff so eom-
monly manufactured for ehildren's reading. 1t Is needs
less to add that it ls absolutely free from the other ex-
trome of juvenble Htorsture—the viclously sensationsl

The Popular Solenoe MontAly promises 1o add to Ite
solld attmotions, and they are nimerous, the meelts of
tho Poptlar Sclence Supploment mlao, u ragasing which
has been in many respoots the ware sollily valuable of

——————————————————

to make It represent the scientific fleld more com-

| pletely, by absorbing the Supplement, but without any
Increase in its price, This will be especially gratifying

| tothose who have wanted both pablications, yet have
felt unable to afford the cost uf the two,

The removal of the North American Review to New
| York, and the change of plan In making it more alive
' to timely questions of public moment and thelr discos-

slon by men of experience and practical Information,
| rattier than by closet students, have added much to fte
iforco and value; certalnly to the mass of sctive men
who care more to know what prominent men are think-
ing about matters of general Interest, than for the lu-
cubrations of pure scholarmhip.

!

| (1) 0. R. writes: I am making some sim-
 ple laboratory experiments and find alcohol very expen-
sive for heating retorts, flasks, ete, Is there any method
of constructing a lamp to burn keroseno, by which the
soot and smell may be avoided? There Is no gas in my
house. Is there any other substance [ can nse, suppos-
ing keroseno Is not available? A, Kerosene has not
been successfully used for the purpose mentioned. The
substitutes for alcohol are wood naphtha (crude methylic
alcohol) and gas, the latter used with a Bunsen burner
to secure perfoct combustion.

" (2 C. D. F, asks: 1, Why do opticians
!chmnmhm for lenses (4 or 6 Inches In
| dlameter) of short focns (8 or 7 inches) than “they do for
lenses of same dlameter and long focus? A, Because
the more convex and shorter focas lenses are of neces-
ity ground singly, whereas several of the longer focus
;lununybenudnm operation. 2. If the dif-
| ference Is In the processes of manafacture, why will not
immwlwhﬂhm and thin Jenses? A
Common 1 are d to a convex tool or
!famnndmndhynoﬂngamthcmﬂmnm
motion & coueave tool, the contact surfaces being
| charged with the grinding or polishing material, 1t is
| obvious that the form having the least convexity will
!mmmmam 3. Why is crown
instead of flint glass used for condensing lenses, when
the refractive power of flint s greater? A. Crown glass
of s uniform density is more easily made than fiint glass
of the samo quality. 4. Is there s stereoscopic camera,
which takes the views erect instead of reversing them,
as [n an ordinary Instrament? Wethink not, 5. If not
bow are the prints made on one piece of paper, and
mounted without cutting apart and changiog the right
for the left? A The prints or the negative must be
cat and transposed, or the views must be transposed in
the camera. 6, Why Is it necessary that there should
be an odd number of cutting edges in the futed coun-
tersink described on page 35, vol. 397 A It losures a
smooth cut. 7. What is used with mercury for temper-
ing drilts, which will make them tough enough to stand
in drilling tempered steel? A. Nothing. After hardening
draw the temper as near as possible to the cutting edge.

@) C. L. 8. asks: 1. Should the ratio be-
tween the teeth of different gears be the same as that
between thelr diameters? A Generally, yes, 2. What
is the best work on cotton mancfacturing; also on mill
engineering? A, Address the dook publishers who ad-
vertise In our columns for catalogues.,

@) C. L. U. writes: 1. T bave 12 Iba. of
zinc In threo gravity batteries; the curreat is not strong
enough. 1would like to make a Bunsen battery; could
T make one, nsing the above xinc, and how?® A The
zincs should be recast In eylindrical form, with a alit in
ono side to permit of circulation, 2. What s the mean-
of ‘“‘ohm " as used in telegrapby? A. The obm is the
| nult of resistanco to the passage of an olectrical currents
|1t ls equivalent to a wire of pure copper one twentleth of
an Inch In diameter and 250 feet in longth, or 330 feet of
No. 9 iron wire.

(8) E. E. H, asks: How can I finish par-
lor brackets, made of walout and elgar box lumber,
cheaply, durably, quickly, and beaotifully? A Varnlsh
the lumber before sawing, saw with thin boards between
and oun tho sides of the lumber, and use a fine saw,

6) 8. G. B, nsks: 1. Can finsects and
snakes hear? A, Yoo, 2 How aro knife blades tom-
pered, 50 a4 1ot to warp? A, By planging them stralght
down In the water lu the process of hardening.

() M. L. A, asks how to dreill & hole one
half lnch In dismetor through the bottom of a large
glasa favk. Tt is Intended for a home made clpotrical
machine, A, A ocopper tube 3§ Inoh In dismeter prossed
agalust the glass lightly and plentitully sapplied with
emery and water, and rotatod by means of & Jathe or
drill stock, will sccomplish I8,

® C. K O.—~Dircetions for making in-
duetion colls are contalned In the Sosriro AMERIVAN
Surrwenye No, 100,

M B K. asks: Who was Bastlake, and
what aro is prineiptes of design o furniture? A, Bast.
lnko 1s a lving doslgner of furniture, ete,, In London,
Eng.; also art critio and author, His work on house-
hold art s poblished by Seribiners, Clarvnce Cook's
::t':.'m published by Seribuers, will explain, Baste
(10) G. W. B, states that the shrinking and
swolllng of the wooden cases of telephonea Is one cause
of derangemont, Wo siggest soaking the wood In
melted parafine or glving them a coat or so of sbellae
varulsh in tho inside,

(1) F. B writes: T am a

I the two. Tn othor words, the MontAly |s (o be enlarged,
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‘ A machine T4 (hehes genorate sufil.
olont electriclty for Ity A, As weo do not know what
Kind of machine you refer to wo canoot sy Surrie.
eyt No 101 contals fnatractions for making a

machite that will answor tho purpose. 4 Shoukd T ure

an Ddoetion co'l? A, You may obtatn boantiful effeots | 1 complote vopy ‘of any patent in {1 annoxed 1at,

by nsing an Induction eoll fn conneotion with vacunm

make induction colls? I am getting up some exper-
ments for the purposs of giving & freo exhibition (o
school children. By answeting the above, you will con-
fer a favor on an smateur, and may thos stimulate
young minds to Jook fnto facts for themselves. A Ser-
EXTINIC AMERICAX StrrLexExt No. 160, will contain
full instructions for making induction colls,

(18) 0. C. and others.—The principle of | | Bails, maker for pail, L, Willlams ...

the rheostat may be understood by referring to the en- |
graving, Several cofls, O, of measnred resistance, are
connected with brass blocks, B, which are fitted into

g
£ =

e

tne top of the Instrament.  The first hrnsa block is con-

: 1, How can 1 ax up’
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INDEX OF INVENTIONS
roR Wien
Lottors Patont of the United States weore
Granted In the Week Ending

November 19, 1878,
AND EACKH BEARING THAT DATE,
[Thoso marked () aro rolssned patonts,]

tmoluding both tho apeolfieations and drawings, will be
furnished from this omes for one dollar, In ordering,
pleaso state the numbor and date of tho patent desired,
unl mmll to Hl!nn & Co, 5 Park Row, Now York olty.

Aok, making sootie, A. PIrz..oo v 2,678, 200,079
Adding machine, M. Norgren... ..

Antmal trap, O, Isbell. oo

Animal trap, 8. 1. Wiesedoppo R
Antmuths, dovice for taking, W. Thomson.... .. . 20063

| Bag tie and address holder, J. A. Rurobard... ... 210,00
| Bag tag and fastonor, 1, Anderson .....

Bale tio, G. C. Clarke ..oovviviiine
| Bark reducer, W. Chickon .
Barrel maker, Hodgen & Yelton (r) vee
Boed bottom, spring, T, J. Pettit |

Bed bottom, spring, E. Yeoman..
Bod, enmp, W. G. Richardson ...
Bedstead fastening, T, J. Houso..

eeen

Bedstead, invalld, G. Iveson ... .. .

Bedstoad, wardrobe, D. D, Shupo..coveeiiaieins < s 0,057
Bedsteads, folding log for loh. Schultes & Walter 210,158
Bench dog, C. Morrill.. O el ST

< 005
e 210,084

Bit brace, C. H.Amldon vy
Blackboard, folding, B. G. Intbor

Blind, Venetian, E. B, Lake...... . 210120
Boat, outrigger, M. F. Davis »ee 200,960
Boiler, sectional, A, W. Cram. ..... . 10ms

Boller, steam, Firmenich & Stikor (r)...
Boller and furnnoe regulator, ). A, Takin......... X097

pected with one terminal of the fieet resistance coll; the
wecond brass block is connected with the other terminal,
and with one torminal of the second cofl: the other termi-
nal of the 1 coll Is ¢ ted with the third hrass
block, and #0 on, The adjacent ends of the blocks aro
notehed to recelve the keys, K. Whenever one of the
keys I Inserted, the coll lmmediately bolow it Is cut out
of the cirenit, and the current passes dircetly from one '
of the brss blocks to the other, through the key,

(14) J. M. asks how the wire should be
wound on an electro-magnet.  A. The manner of wind- |
Ing the wire on an electro-magoet is shown so clearly |
m the cats ss to require little explanation. Fig. 1
shows the two =oft iron cores separa’ed from the soft
fron barto which they are attached after being wound.
Fig. 2,

Fig. 2 shows the manuer of eonnccllnu the wpools of a |
U electro-maguet. If the iron core were straightened |
and the spools placed together, It would be seen that one |
wpool is simply a continnation of the other.

(15) Mandie writes: I am a little girl eight
years oid. In a littie book my papa got of you, called |
the SciesTirie AxEmcas Reforence Book, I found a
rale for making sosp bubbles, and as Ilike real well to
blow sosp bubbles I zot papa to get me the glyeerin |
and I tried it jost == the rale sayy, bat I could uumk-!
any, they would not even form in the pipe. Paps says |
perhaps the printer made s mistake and that1 might |
write 1o you about it lhnmodoonmm'h«
make soap bubbles that papa calls me his little chemist |
and sy T ooght to have been a boy. The vest way T
bave found is to put half an ounce of castile soap intoa |
pint of distilled water. T have blown bubbles from this |
4 inches throagh that wonld Jast 2 minates, and T have
blown them as large as 7 inches throngh. A, You pro-
bably ased 100 mach water or dlluted glycerin. The re- |
ceipt, which we have often tried with very satifactory
results, s given by Professor Josish P. Cooke, as fol-
lows: * Procare s quars bottle of clear glass and some
of the best white castile soap (or, still better, pure palm
ol soap). Catthe scap (about 4 ounces) Into thin shav-
Ings, and, having pot them into the bottle, Al it up with
dlstilled or rain water, atd shako it well together. He-
pest the shaking antll you got a sstumted solation of
soap. If om standing, the solation setthes perfectly
clear, you are prepared for the next stop; If not, poar |
off the liquid and add more water to the samo shavings
and shake as before. The socond tris] will hardly fail
to give you & clear solution. Then add to two voltumes
of sonp solution one volumeo of pure concontrated gly.
cerin™ *The New Chemistry," p. 9. Grand soap
bubhles can be blown with this proparation,

(16) G.F. C. asks how to make nsimple
wire straightener? A. Soch o ol Is shown in the ac-
companyiog cat. It constats of & casting about 10

=
= -

fnckes in Jength, having on esch end & bearing which
may be supported in sultalile bhoxes, The palley le a
part of the casting, and Is 3 Inches n diameter snd two
Inches wide. Four steel plos are Insertod 1 fnch apart
sud 8 litthe ©0 one side of & central Jongitadina! line
A hole s little larzer than the wire 10 be strnightoned Ia
drilied axiaily through the bearing. The wire passes
through the tool over and under the stee) plns, Tt Is
well lobricated and ls pulled through as the tool re-
volves,

(17 C. M. sends the following formula:
To find tho aren of & circle, maltiply the Mpuare of
the diameter by 77, divide the prodnct by 100, and sdd
10 the restlt 2 per cent of sarie (that Is, Increase (he
result by € per cent), Do yoo consider the above an
oaslor rule than the nsaal one (7. [¢] 3°1410), the solu-
tion being identieal ¥ Your formuls In Soreswrme
Axzmioax Roference Book brings the same resnlt. A
Ip many cases the rule piven by you would bw smmpler

| Brush, C. H. Stratton...,

| Cigar holder, W, Goodwin. ... ...

Doot und shoo sole and hoel outter, J, 1, Busell. 210,000

Boot and shoo eleanor, G, F. Zioglor.  ..ooieeess 210072
Noot and shoe sole drosser, G, Danforth .. «ee 210,108
Boot Jnek, F. T, LOssen .., covveininenrsens ore 210,181

Boot and shoo loating Jaok, B, J . llulllm
Bottla stoppor, J., Sr,, & A, Douloomn. Jr.
Dmoelet, L, Heckmann,

Bracket rod, V. 8, Blake,....... - 210,084
Hroke, automatic alelgh, 11, llunt e 210,060
Brake, ear, C. H. N¥0.coeeciinisenirens ees 210,060

Brake, automatic ncon.J G. Mart .
| Brake, wagon, J. 8. Wright.

Brush, F, W, Gessweln ...

Button, Empson & Brant
Button, collar and sleeve, W. I'.
Button, collar and sleove, G. B, Fittx......
Calendar, C. W. Bryan (f)..coo.o
Canister, G. TilUbridge (r) ..
Car coupling, S, A. lnydocl
Carroof cinder guard, R, ﬂ.lloopor
Carbureter, H. M. Dougherty.....
Carriagoe top, Kuntz & Schroedor .
Cart, coal, F. Boholes....oceiininee i
Cartridge extractor, J. 8. Bhlnn.
| Cartridgo londer, G, F. Card ..
Chalr, invalld, A, Isko ooy saenns
Chook dnﬂ.ﬂ.c..bank.". w. l!rooh
| Chock rower, E. Ferguson ..
Churn, 8. M, Brown.... ..

. 210,035 |
210,019
210,198

! Clock regulator, electrio, G. Lund..
Clothes fork, W. H. Castle........
Clothes pounder, A. Gummer ....
Clothes pounder, F. A, 8
Clothes rack, J. Wht cospss .
| Coftee roaster, Stevens & Moore....
Coln wrappers, clostng end flaps of, G. m... 29S|
Coloring matters, aniline, ¥, Z. Rousstn..... ...., 210064
Compass, mariner's, W. Thomm ..mmm.al
210016 |
esee m(ml

Corn sheller,J. Q. & O. R. Adm asressn
Corn sheller soparator, Herriott & Smith ..,
Corset, D. YL Fanning (f).....coannvenrsnsen
Corset, 8 Gutman.... ........
Corset, W. 8 &C.F. Hunt..
Cultivator, W. T. Addison, ..
Diffusion apparatus, I Sleg ...
Dough machine, soft, H. Duesh,..
Drsught evener, M. O. Smnth ...
Drill stand, §. W. Davis........
Drum, beating, W. F. Barker..
Egz poacher, H.J. Schmid. .. .........
Electric light switch, Sawyer & Man

;
0,05 |

. 210,008
e 210158

.res J00963 |
<res 210,10
weew 210304
T
. 7008 |

End gate for waguns, A. Gadbouls . 20112 |
Engine, steam, B. F. Montague . =
Fertilizer, A. PIN...ccove voiaannns . 300 |
Fifth wheel for veldcles, 8. 8, Clu.r 210,000

File holder and gange, saw, G, W, Atkizs
Filter, J. C. Banks... ...... Dovvssessinses
Filter, cistern, V. A. Gal08....covvevnrnrrnnnes
Firearm, broech-loading, J. C. Petmecky .. .
Flreanm, magazine, A Burgess..
Fircarms, sight, A. Gipperich.,
Fire escape, Juongst & Bernhard
Flue, smoke, A. Heeganrd

20,044 |
200,115 l

Grate, M, T, Ballay,
Gravel, ete., drier and heater, W,
Grinding machine, L. Bollman (r)

York, borse bay, Welsh & Bchwenek ..., ,......... 21015 |
Furnace, tinoer's, ete., gasoline, . Gofrorer,. .. LAUATR |
Gaa pressure regulator, I'. Noyes. .......ev... ... 20081 |
Globe, terrestrial, Turnbull & Foster.. ............. 2000 |
Glue, spreading and drying, B W. m 203 |
Grain separator, . B. Walker,... . 21008

........... . B
Tlammock supporter, folding, W. Howe.. . DNOONT
Hareow, farm, 1. MeDonald..........vvvuee vesy N0,

Farvester knifo sharpener, J. M. Connell......... 210,011 |
Hoop, barvel, Lu Tl () . ccveerecersensvancesto snnn Bam |
Hoopentter, 3. 1. Dougbhorty. ..oovererereiannnnns [ |
Hoop maker, wooden barrel, Bowen &Nichols..., 210085 ‘
Harse and esttle food, 1. Praonhold 0o |
Horsoahion pad, O, A, Wolls....vivirarenivre «eee 201N
Horseahioe snow plate, 1. Quinby.... ... asseee NN
Horseshos welght, B V. 1'Onere.......... . wens 210,046
Hose, Bontiy & TLanlonDeok.. . oocovvenennes s one 20063
Indleator, station, J Casey soséen vene SHO008
Iron, manufacture of, A, J. Moxhan o 20080
Jewel ctnket. A Conrai 002
Kiln for drying vegetables. ote,, B. ITundheusen. 21010
Ladder, extonsion stop, Doty A it s DM
Ladder for gathoring frait, 1. M. T™us .« T00168
Lamp extingulsher. A Neandon . 20 5
Land roller and olod erushor, R A Tynerson 200,150

Tantern, Ceal & Baron (n) . Kam

Latch, reversiblo, W. B bparks. ... . N0

| Middlngs bolt, G. B, Cranson

| AL rloe pounding und hulling, ¥. Brotherhiood. .

| Oven, bakor's, T. Mayos'

| Candy, Chase & Co..... oo HusersRases bt dsssesin

| Cigars, clguretios, cte, F. J*. Barlo.....

M Clgnrs, clgnrotios, oto., 8. Rosenbaum,

| T'otash and soda, 0mnhtnk Mnn Company.
| Stove and shoo polish, G. A, llyers,...

: ll('r'hﬂlﬁl v Kltl

Leather composition, artificial, B. E. Nall.,....... 21079
Look, permutation W. I, Savago...... 110,006
Yook, time, J. Welmar......... we 210090
Loom pleker chook, I, Mot ormlck cee 2N0W
Moat choppor, G. O, A, Juongst. . .. X000

Mechanioal movement, D E, € rlpo
Metalllo fastenor, G, W. MeGill..
Motor, olootrio, W, K, S8awyer.,

Lo 210014
210,048
10,151
0,101
200,081
20,002 |
20,021

. B, Porter.,..

Mill for grinding hay, grain, oto.,

Millstono gurh and chiop convoeyer, O, Gallghor...

[ Millatono driver, B\ G. DOTOOL, ovvenianes Sosvete . 800,901

Maortising machino, 8, Btone...
Nudl extenotor, C. F. Knanor ... T

Nickol oros, ote., working,J. Gamnier. .........
Nipple for nureing bottles, ¥, Siebenlist ... ......

wevess 210,102
..... 210,01
ves 210,000
20467 |

Oystor oponor, 1'. Hoimlioh
Package, shoet maotal, J, F. Itoss. . .
Padlook, W. Baldwln . ...ooocoininiimsiinacanns aos

Papor ealondering roller box,J. W. Bicknell..... 200964
Paper eutter, G. AL Walker .. c...os
aper fustoner, F. J. Lippitt

Papor maohine felt stretchor, 0. W,

nrk ..

Pavemont, composition, J, P. Cranford... 210,10
Podometor, B, 8, Churoh...coveieeeenens + 210,006
'on, fountain, AT, Cross « o 200060
Planoforte, J. R LOMOA . oonns o0 210,048

TN G
oo 210,08
. 200,960

Planoforte string, Watson & Bauer ..
Plano violin, . Xarris.. ...
Plane, beneh, D. M. Hoeal

Ploning maohine, J. Rosa.,..... . 210,149
Planter corn, M, Martischang. ... .coocoee saseeres 200,02
Plantor, sced, R Fitzsimons.. .. 20N
Planter, seod, 8. R, ITOWICY . .. covierivamiainannnane 210,118
Planters, check rower for corn, J. W. l*crunn .. 20,143
Plow, G. W, WIgRINS. ccoveverrecrerarcasios snnesces 210,176
Plow ooltor, T. Metk10....cvu voverannicnnn vees 20017
Plow sulky and oultivator, G. P. Pnoa

Plow, wheel, 0. 8, Mocham......cco vovan

Potassium, ruaking fcnocyunldo of, H.

Potato bug eatchor, C, P, Steinmetz. ..... Seanssvnie
Potato diggoer, H, su—m ............................
Pottory, glnss, oto,, cover for, 8, M, Lnnghl\n. 210,042
Prosa, olgar, J. W, Surea .. ..., AT mom

Printing machine, plate, O, A, Guy,.
Palley, door nnd gato, ¥ T Gates. ...
Pulloy for window sashes, I, A, Wilbu
Pamp, J, B FOMS G aesinrinnsesaniinen

Pump, B, Sanders, . 210,065
Pump, J. C. Titus,. cers 210,100
Pump, doublesacting force, ! L. Sponcer....... 210,058
Pump, loo and rofrigemting machine, J.C. Mack., 210,194
| Radiation of beat, preventing, P, Strelitz......... 210,000

Razor strop, A. V. M, Spmgue..
Refloctor, I', Cavaller. ....ccovveeseees
Register, G. C.Smith.,..
Sad tron heater, G. Fenoll...... .
Saddie troe, gig, J. M, Gwinnell....
Salt, manufacturing, . Ransford..
Sap spout, J. B, Bargent (r)....
Sash fastener, Ropor & Mitchell.,
Sagh fastonor, J. W, Thomas,.. .
Baw swngo, B, KINDOY..ooviiieseinnes
Rewing muehing, elreular, J. Connell.
Seraper, earth, J. H, Edmondson...
Screw stock, P, Bveritt....
Screws, muking motal, L. W, moetven 3 P
Sewers, ete., air valve attachment, P. F. Mcorey.. 20095

| Spools, making metallic, L. Brightman...
| Spring, car, W. I'. Hansell............ .o
Spring, vohicle, S. Palmatler.....
| 8pring, vehicle, C, F. Shoemaker...
Steam generator, sectional, G. Marshall
[ Btorey 3 @ Powell........ccoininsnncaseens
Btove acor knod, K. A. M.....................
Table, J. C. Melcher
| Tent, A. 8. Burt, Sethereans wesnseianeesens sesnnie
| Testing machine, F. Falrbank
Thill coupling, D. Dalzell......cocieeeeesnaninnsnscs
Tool, garden, J. D, Shaffer,
Truck tranafer, car, T. Post..
Uthtrelln cover, G. Held...........
Valro goar for engines, E. Sm
Yogetable cutter, G. M. QIark. ... ccveeeee convnnise
Vebicle shiftiog seat, J. A. Hawthorn...
| Vemeor cutter, J. A, Wat

Water nerstor, J. 8. & R. T. m.n-
Water closet, W. Busting, Jr....
Water closet, D. Wellington...
Watorwhoeol, J. W. Gruy.....
Whaterwhieel, . Stovall...
Washing machine, Tappan & Shaw,
| Washing machine, R M. Weider..
Waoll curtiing, wooden, J. I, Naas. ...
Wells, driller fur artestan, oto., J. Bm
Wlnna snd flanging maohie, C, unn-e-.
Wringer, 3. 7004 coveicinvnennns 4

TRADE MARKS.

Articles of use and omament made from s blood
powder or mixtare, Dibble Manut. Company., ..

Canned fah, Eagle Proserved mw
Oigars, cigareties, eto., Goodwin & Co.......

| Cigars, caguretion, ote., J. Hirsch.....

| Otgars, cigarotion, oto,, Mimchl & Hndbdn.
Cutlery, J, Rodgors & Sona.,
Fiour, 8. W Farbor & Co...ooonins shagenes
Medioinn) proparations, Pond's Bxuut L‘ommy.
Mixed palnts, Yates & Co.,

Ahseeseennnigs abran

éésssésséiaski

DESIGNS,
Brooeh. 11 Moward . :
Coffin handles, M. NI fnne .....
Font of printing types, I nﬂﬂlbﬂl'l
fAandied dishes, O, A, Rogera. .

Ml Aotha, O, T, & V. K Meyer.,..

%EE!%%E%E%E§BH%E%éﬁ%%ﬁ%&i%ﬁi?ii%%iiﬁis

English Patents Fssued to A merieans,
From Deosmber 13 to Deocember 17, Inclustye

Dimintogrting milla Y. Peonett, Bufialo, N. ¥,
Firearms. M, Colonoy, 8t, Lonls, Mo

1oo machinery.~¥F, M. MoMillan o al., "luvollM.Ohlo_
Letter holder.—J. T. Foster, Arlington, N, J.
Lighting nppuratas, —A. 1. Hearington,
Maohine guns,—~M, Coloney, 8t. Louls, Mo,

Mutah box —W. Pickersgill, N. ¥. clty.

Printing prosses.—\W. 8, Appleton, N. Y. oity,
Pamping maehinory.~G. H. Corliss, Proyidenos, .1,
Sowling muohines~Howe Machine Co., N. ¥, elty,
Serow outting maohinery .—¥. Nugent «f oL, B'klyn, N.Y
Shuttlo ~J, Rurton, Nowark, N, J.

Wood working machinery.— W.H. Doane, Cinelnnaty, 0

e —————————————————

Can | Obtain a Patent?

This 1a tho first inquiry that naturally occurs to every
author or dlscoverer of a new idea or improvement. The
quickest and best way to obtain a satisfactory answer,
without expense, 18 to write to us (Munn & Co.), do-
scribing thoe Invention, with a small sketeh. All wa
nood In to got the idea. Do not nse pale ink, Be brief,
Bond stamps for postage. We will immedintely answer
and inform you whether or not your Improvement ls
probably patentable; and If go, give you the necessary
Instructions for further procedure, Our long experience
onables us to declde quickly. For this advice we make
nocharge, All persons who desire to consult ns in re-
gard to obtaining patents are cordlally Invited to do
#0. Wo gha'l be happy to sce them fn person at our
office, or to advize them by letter. In all cases, they
may oxpect from us o esreful consideration of their

+ Mioh,

7 | plans, an honest opinion, and a prompt reply.

What Security Have T that my communication
to Munn & Co. will be faithfully guarded and remain
confidential?

Anmper~You have none excopt our well-known in-
tegrity In this respect, based upon A most extensive
practice of thirty years' standing. Our elients are
numbered by hundreds of thonsands.  They are to be
found In every town and ¢ity in the Union. Ileare to
mako Inquiry aboutms.s Such a thing as the betrayal
of o cllent's interests, when committed to onr profes.
#lonal care, never has ocenrred, and Is not lkely to oc-
cur. All business and communications intrasted to us
are kept secret and confidential.

Address MUNN & CO,
Puablishers of the ScTENTIFIO AMERICAN,
37 Park Row, New York.

Scientific American
The Mest mmm:;u In the World,

VOLUME XL—I'BW SERIES.

The publishers of tho SCIENTIFIC AMERICAN deg
hw that on the Fourth day of January, 1999, &
new volume will be commenced. It will continue to be
tho atm of the publishersto render the contents of the
new volume as, or more, sttractive and ﬂdlhw

of its prodecessors. \

o-lna.m-v _”W w-un_‘

This wl‘ebdml-udnl splendidly W‘
weekly. mmmb

formation of the day ; -anm’-hamnl“ 'ff
10 prosent It In an attractive form, avolding as s
abstruse terms. To every int

Padlocks, ), Gorard
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postage, which wo
1w0.m | postal order or draft Lo order uh«

Bow, New York,
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THE FORSTER-FIR-
MIN GOLD AND SILVER
AMALGAMATING COMPTY
of Noarristown, Pa., will grant
o!.h righis or Il-nu n

STEAM PUMPS. |4 & A

HENRY R, WORTHINGTON,

A dvertisenients. }
BN etk tasertion - - - TR Maer” |

(About elght words to s line.) 239 Broadwny, N. Y. 83 Water St,, Boston, Ay terms.  This om
may l# af the rame rals 'n'l- up 1o sssay, unnl re-
the letter press, Adeer- Tie WORTHINGTON DUPLEX POMPING EXGINES YoR covers the me ,.1.,, rapidly.

bl st B eceie ot pubication afice 6 arty | - omaing. oo i cvms s T AL oo Seaons Appiy as abovo
m ”w STRAM PUMPs—Duplox and Single Cylinder. Fine Pam hlels pd’l‘l)l'nl 150 a Page
Pr‘ice Iist issued Jan. 1, 1879’ per 1,000, 1,000 plno ox12 Cireulars, $2.90. Prico Hst or

hun‘o‘ Oy Mathew Carey, 1785.
estimate and sample er.;:u“n":nll;-c-‘:ﬂmvllr'":'l’: '\l
with a reduction exceed- L
ing 30 per cenl.

’
BAIRD

§35, L UPWARDS CINCINNATI - OHIO.

WATER MeTEns. O MrTEnS E t Ve T""“’ ¥

= swicr | PAT NTS at AUCTION.
Fon SAlE l’ldory 'Ilh Bl(lb“ll od Trade, Regular Monthly Sales by George W, Keoler, Auction-
mnablo Patents. Franch Sguipp od fOF | per. © For terms, address NEW YORK PATENT EX- |

gricultural Implements, ur wort ln Lron, | CHANGE. &7 Liberty Stroet, New York.
gLl s, Ty oo, a3 ks
O | ouse, ete. e . - 0 &
contre best agricuitural of 1llinols TGas and water, sm [0 $lueu }3;::::: “c:"v? .r::o::i{ "}(«-::x:ngﬁ
fve rallroads, l'h';“‘;':;u! ’;‘ :‘,":",}ﬁ:“b‘.:; m‘/{}idrtn('o“ free explainiog everything
Ao - P s v

. ‘a?;m?)ll".\ l\\ AYER & SON, Phlladeiphia, Pa. Address BAXTER & CO., Bankers, 17 Wall St N.Y.

FOR PRACTICAL MEN. %

Ournewand enlarged CATALOGUEOF PRACTICALAND
SOEXTINIG BOOKS. % pages. Svo: a Catalogue of Books
on DYEING, CALICO PRINTING, WEAVING, COTTON and
WooLnN MANUPACTUNE, ito: Catalogue of a cholee
collection of PRACTICAL SCIENTIFIC, and EcoxoMio
BOOKS, 4o List of Books on STEAM AND THE STEAM
ENGINE MECHANICS MACHINERY, and ENOINERERING,
ito. List of Important Books on METALLURGY, MET-
ALS STRENGTH OF MATEMIATLS. CHEMICAL ANALYSIS,
ASSAYING, oto, fto: two Catalogues of Books and
Pamphiets on SOCIAL SCIEXCE, POLITICAL Ecoxony,
BANKES. FOMTLATION, PAUTERISY, and kindred subjeots
sent free to any one who will forward his address.

HENRY CAREY BAIRD X OO,

Industrial Publishers, Booksellers, and Importers,

10 WALNUT STREET, PHILADKLIHIA.

THIS NEW

_ E%STIC;I‘E“UE% L. SMITH HOBART, President. JOHN C. MOSS, Superintendeat.

:m‘fﬁ&m TYPE-METAL RELIEF PLATES.
et e m,m.m.,.m.‘::: ‘A SUPERIOR SUBSTITUTE FOR WOOD-CUTS

talz. It §a esay, dundle Scut by mall. Circulars AT MUCH LOWER PRICES.

feon Egnluton Truss Co., Chicago, lIl.,
and Pertumed Cards (no 3alike). Name n Persons desiring illustrations for Books, Newspapers, Catalogues, Advertisements, or
60 G, GRERGE I CITmOY P YIS O | tor any other purposes, can have their work done by us promptly and in the best style.
EDMUND DRAPER, Our Relief Plates are engraved by photo-chemical means; are mounted on blocks
""f“"""“"“’d&m"m’l”‘"‘"“‘ type-high ready for use on any ordinary press, and will wear longer than the common
155, 226 Pear St., Phila., smmtm plate~.

They have a perfectly smooth printing surface, and the lines are as deep, as even, and as
Alltllmaﬂc F Ire and watef Alarms sha as’;hoy could possibly be cut by hand.

T e e o o e [ rﬁ:leclrotypes may be made from them in the same manner as from wood-cuts.
Hiatea ang (ittes thronghout the United States. For Copy. The engraving is done either from prints or pen-drawings. Almost all kinds
particulars 46""‘ T e = G0 | of prints can be re-engraved directly from the copy, provi Hecd they be in clear, dlack lines or

0 Box 75, New ‘Orieans, La. | stipple, and on white or only slightly tinted paper.
z Pen drawings, suitable for engraving by us, must be made with thoroughly BLACK ink,
EWELE Ro W B AQRS LAY on smooth, white paper. They should usually be made twice the length and twice the width
‘8‘ ROLLS 05 ) of the plates desi
PRESSES | (5 J When such drawings cannot be furnished us, we can produce them from g}:o(ogmpbs
* pencil sketehes, or designs of any kind uo(,ompnmcd with proper instructions. Photographs

DIES &c taken in the usual way, and of any convenient size, we can use.

Change of Size.—Wood-cut prints of the coarser kind may often be reduced to
PARTNER WANTED TO TAKE A HALF | half their Jineal dimensions, while others will admit of very little reduction, and some of
intorest in & Fouandry, Machine Shop, and Flaning MUL | v o6 at all.

Established in 1w mul lmm) In (hu North-west. |
Capital requirod. $4.0 {f g Most lithographic and steel- lpluu: prints will admit of no reduction,
8r "FI’}_‘O‘ “_Qm" Sparta, Wis. Very fine priots of any kind may be enlarged moderately without detriment.
FOR EXPANDING MANDRELS, both for Machinista Any prints which cannot be mnl-.fnvmrily reduced or enlarged may be redrawn and
and Amateurs, send for ciroular to C. W. LE COUNT, | thus brought to any desired size.
o on In all cases of reduction and enlargement, the relative proportions remain unchanged.

Proofs,—Whenever desired, wo will furnish tintype proofs of the drawings made
| by ;1-& lfor approval or correction, before engraving. A printed proof is furnished with
each plate.

X PHUTU VEETING, gu? '51‘;’.::\-3]‘:-;";1‘..“.'»2:‘.?;:- : l lm‘o.TWo ?mmnl nql\mlly flr;gn;.,n ito !}ll an order for a single plate in less than from

\ groph 18 8ty19 is now rou e three to six days; larger orders will require longer time.

'f..’h‘}'f‘..fi.‘.‘:,.’.f‘.q.'.’.'.'.‘.‘.‘z‘.ﬂ‘r':'}.?&.‘ ‘.’..', i‘dt':llu:l Estimates will be pmm?lly furnlmhvd W l;lgm desired. That these may be definite and
DG R U e v it | correct, the copy to be used—whether print, pho(ogmll)h sketch, or drawing—should
&’r: T :Wc', R:u':n'! );.:_.‘.‘f.: mxp.;‘;l.‘r";:‘l;:‘-m .J"' ( pl:nt)u .:: ul,wlu)u lemilnn lllw} for oulll L\u;nlinllllll;ml toglr ther “l"h a distinot statement of the size of
i Pl atraoilc ¢ e o s | plate wanted, and of any other details to be observec
e et w“",'.";,'}\‘l“','.,"; T B ::‘.‘::;‘-.g“" & aal : "Terms.—To insure attention, all orders must be accompanied by an advance of half
| the price charged, the balance to be paid on delive
h W | l,l(-vlrul)plnu and Printing.—We have recently added to our establishment
M&C lnel’y areroomS excellent facilities for making electrotypes, and also three power presses specially fitted for

Balgher & Bacnall 36 Murray St Automatio | printing plates of all sizes in the finest manner.

and Variablo CHL0H Steam Eugiion, Sean Jumps, Arllll( inl Light.—Wo have just introduced this most fmportant facility, which

woodworking machinery, machinists' tools; largoe stock | 2
on band, Bend for elroulir. GEo. M. CLAre, Mansger, | enables us to prosecute our work in cloudy weather, and to push forward hurried orders in |

the night,
AR 0 M ATIC

!

0 >

VULCANIZERS for making Rubber Printing Stam um
instructions. Inoloso stamp. J. W. Pratt, Rondout, 3

References.—Our plates are now used by the principal publishers in this city, and
by most of the leading honses in every State in the Union.
I
111 IRON

Send stamp for illustrated cirenlar,
II BEAMS & G/IRDERS

MHE ONION IRON MILLS, Plosburgh, Pa., Mano.

fnoturars of lmproved wrought lron Boama and |
Glrders (patontod),

'he great fall whioh has taken place In the prices of

) WROUC.HT

100TH WASY
TEETH, GUMS"BREATH

Warrantod Pure, Harmless, ond Infallible, imparting
the most Fragrant Porfumoe to tho bhreath (Ottar of Rosos
and Sweoet Myrreh), gives o boalthy tono to tho gums,

LLUITRAT‘
/O/Pn’cﬂow

Wil he Iron, and ospecially in II- ats usod in the construction
cures 81l sores 1o the mouth, and by the action of Its an malled FRER 16 of FIILE FROOF BULLIDINGS, (05008 15 10 0all {1 spo-
tiseptic curative qualitios, removes all offunsivenoss of Al applicants, T8 oone olal attention of l-n..lm o, Architects, and oallders to

talne d 1O engravings,

1 Tl deseripth

the un

the breath, cleanses, boautifivs, and proservos the teeth
Applied to decayod teoth, It apnibilates the pain almost
immodistely. Endorsed by the most Eminent Phywsi.
clans and Dentists of Burope and Amerion, It contalos
no Injurious Ingredients, such as used in other propurn.
tions now in the market., FPrice $1.5 per bhox (contaln
Ing & large bottle Best Waah, und boxof finost Powder)
Sent to any nddross oo recelpt of price. Manufaotured

abted advantages of now ereoting Fire Proot
structures; and by roferonce to pages 8 4& M of our ook

ik Send for 46 oconte lll"lllnll the o H.lltllll: 1’-"“"-' }-n of haildings ll:l’

v COST CAN HE ACY A ) 4 the

D M FERRY & LO DO"‘O“ )!loh cont of Insurunoe avolded.and the

sldomtions fully justify any additionsl frst cost, 18 1s |
beliaved, that, wore ownors fully aware of the small |
difference which now oxists botween the use of Wood |
'

of Sections—whioh will bo sent on applieation 1o those
terruption to businoss onused byt
'I‘nwu and County privileges for mpking l)rlwvn und fron, in many osses the latter would be adopted.

SAroTe ! Medioine Co., of Paris ax Waells and solling  Diconsos under the establishod | Weshall be pleased to Cuenialy ostimstes for il the Hesms
:'n)/l ‘\I 1.'1.”! "“ ',ﬂ,‘,‘,,,“’”\"; .,“ N.,']" U\u- n'hc (:).nl:lyl‘l::.' ’ Amerie llll| ,'I Iven Well Patent, leassd by tho year | oomplote, for any speciio straotury, wllmll uullm\rnlwe ‘
partars’ Do UL atreet, N, w York, U. 8. A For | 0 'wqmnnb o partios, by

In cost iy nt ance bo aseortalnmd,  Adidy
CARNBEGIE, llll(lﬂ &1‘0 l‘ltnbnryh ’a. l

M )
Mlll by Iun.t.lnn Porfumery and Fancy Uuu.ln Donlers,

ST CA MOEN

WM. D, ANDREWS & BRO,,
NEW YOIK,

USE WILITIDE'S NHHHI'H‘* SELF-

Botting Rat and Mouso Traps, Cought 19 rals one hours

sz ron A N.%. DINORD ORWING
MACIINE, with drop-losl \abiny
cover, and sase af twe -ln--u, s .n-ua

HANCOCK
INSPIRATOR

I* THE

Best Boiler Feeder

IN THE WORLD

For Siationary, Marine, and Lo-
comotive Boilers.

Read the loll«.'ln conclusive testimonial from the
Old Colony Rall Hoad, Boston, Mass:

OLD COLONY R. R, CO.}
Machine Shop, 5
BosTox, Nov. 25, 150,
H.M. W ey, B,
PFroa't The Hancock Inspirstor Co.
Dmr Sir:
In reply to the letter of your Treasurer, I will just
! sy that we {uv» 2 of your Inspirators in actaal use on

. our Locomotives, every one of which is giving the best of

satisfaction. They are supplying all the water used by
the engines to which they are attachsd, and we do not
hesitate to remove both pumps from these engines, con-
aldering the Inspirtor to be more reliable and coomom-
tcal in the frst cost and maintainance than the pum)
Wo find théy have no oquil when engines are hs
neavy trains, s they ure more readily ml?_;ted nnd have
grealer rang than nnr other machine
positive in tholr working, and loss lable logu clr»ned.
or to break the stream when in use, and they do not re-
quire the attention of the engineecr to Operste them as
much as other machines, and they have yroced to be the
most durable, and of kast e Jor repairs. Wealso
find great advantage in their being all of one size of
body and fittings, from Nos. 2 to &, and are euu
changed from one engine to asother tf ngu
havo never had oooaslon to take one of un off Ior
repalrs, or to rbnn‘t its size, and we cheerful reooin-
mend them to all ‘nnm n-:g:nlu for use.
ours res
vr.’s K. TATLOR.

tor* -uu'm
I can fully indorse Mr. Tuylol '.l KL\DR.ICK.D

= Illustrated and descriptive Circulars
sent on application to

Haxcock INsprATOR COMPANY,
52 Central Wharyf, Boston, Mess.

WUUD WORKING MACHINERY

IA‘I l"G Sluu
p MaTGH MoLO

TE NCV/I/G CAPV/H"
BANJ & SCP:) L SAWS
Cl

J.A.FAY & ( "o,

CINCINNATI.O.U.

erfumed Chromo and Motto Cards, 10c.
5°§ in Gold and Jet. Seavy Bros,, N C rthford, Ct.

Lathes, Planers, Shapers
Rackinery. " GOULD & WAEIILORDT: Newark: N.3-

Thin Limber and Veneers.

Mahogany, Walnut, Holly, Ash, Cherry, Oak, Poplar,
Spanish Cedar, and all other kinds, at Jess prices than
can bo found olsewhere, most of them belng cut and
dried on our new Patent Machines and Presses.

Also a full and completo sasortment of all kinds and
thicknosses of Sawed Lumber,

Geo. W. Read & Co.,
186 to 200 LEWIS ST., N. Y.

BOLT GUTTERS.

for Cutalogue of

Schlonkor'l Anlom-uo Holt Cutters and
Scrow Cutting Machines,

HOWARD IRON WORKS Bufdo, N. Y.

WESTON DYNAMO-ELECTRIC MACHINE CO

Machines for Eleotro-plating, Eleotrot Eleotrie
Light, \'h' {1 ndditlon to testimontals in our Catalogue
of Jun wo beg to refor to the followt housas 1
\lluuu N \Ilurn\l \( n m'-ul Ls l'.‘uww »'a Cog
ity BANTY Inmuum&uv

3 STANLEY
RRS Buos
C0.; NOR~
LA DOMESTIO
0.1 Enuen 1t; Jos, DIXON
\ll'uvoun .k Il\\u AGAN & SoxN
and over MO others,  Outiits for Nn KL, Su.v:u.
Buoxze, Plating, oto. The two highest CENTENS
FAWARDS, and the UESTENNTAL GOLD MEDAL of Amrl-
onn Institute, Prices from 81235 to 8500,

NEWARK NJ.

MAO I|l\'l"l!\' AT VERY LOW PRICES.
20 hand |.nm. Drills, Planers, Hand Tools for ron
Work, now Woodworth Planing Machines, Rmv!nf
Tenoning, Mouldi Machines, Soroll Sawsd Portable
Bloam Kngine. Jos T Bioasowm, Asa'e, Mattoawan, N,

ICE-TTOUSE ;\ND COLD ROO\I.—BY R.
G, Histteld, With directions for construotion, Four
ongravings, SUUPLMMENT No, 38,  Price, 10 cents,

N()W Rl-u\ D\ —‘ll‘\\ REVISED EDI.
ton, B EVERY MAN I8 OWN LAW

Ml mmmn&n GUIDK. A Completa lnm apmala o
aw and Forma for everybody, for MT lnw.
all tho Htates - Furmors, ooliahlon llu- m-n vu,
Mon, s Capltalists,  The only Hellab n\mrl

40 oup night Ank your storekovper for 'ln m Stato

S EOF(/ SCR|PT|ON
stvazLe\g‘.Br .EVERVEgTEELSPRJNGS NENYORKCTY nad OUBEY CDIA foratls: Vinpuiare, elo. fee: . o

B'G PAYI::-.|'!}‘-.||!|( n-hr|'r‘r!|m'~lum[n rl;.n'_' sLAKE.s -stNE AND ORE BREAKER Ano causﬂ.n.

) : 0.
yior ot . Cleveiand, ¥ For bre n\llu‘ hard un-l brittle nu!nluncon to any sizo. orsod by the lead

“The 1876 Injector.

A ount OI.
Irst Frowdum -lu royer ¢ llnhll. .l and hundreds of monials of the lfnl oA rlt
A NEW SIZE FORR PROSPECTING LABORATORY UsKE,
Simple. Dorable nd Rellable Ilhqm.—- )
v . Sood for Hustral roular,
wives, Rend TR, BELLERS & 0., Phila,

M. BE

« Address
BOOHOME RMIGRIVN, e u.-t-.u OMICAND

actunted Ly o revolving shaft and Ay -wheol, uro Infnnuuuu ots o our patent, and makors
y, Usors of such will be hold necountablo,  Address

BLAKE CRUSHER CO.; Now Haven, Conn.

no special

EW™ ALL BTONE CHUSHERS not made or Hoonsed h\ us, mnl-lnlnu vibmtory convergent jaws |

of Its hlmt Worth many thum ita omt. " mhmk-n o
Oris that suit ¢ v.-:“mudmnn of  business, Lains
tho Laws of ALl the States o l
g\‘m Exooution, ¢ ollwtlon 0
mtruots, Limitation of A
of V nwm Avenges to Sel
« R. nun:. Jurisdiction
| rod Waumnen, Marrisge und
ulmul Decvnsed o ons, ﬂ.“
“r"w' with » thousand s
lhm n s blo (O every man
ot L havn an lnlnrm 1
2o, 613 pagos, |
&ml postpald on
hore.  Sand for o
(‘j WeLLs, T8

"'“'m.m

m.m rors
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Sdvertisements,
ke S fasertlen -2

dy mearirement, CIMWF-
ﬂ:....b mdtd «xd
aﬂundaymauu mu y

IPORTA;\‘T FOR ALL («'ON’ORA’I'IO:\S AND
MANF'G CONCERNS.-Buork’s Watch-
man's Time Detoctor, oapablo of nccurtely con-
trolling the mouon or n nwhmun ur patrolsn at tho
dllkmnt -ununlo his bea sr' for clroular,
J.E.BUERK,P, 0. ox Boston, Mass
N.B. —Th sult ngainst uu-«&(‘u of Now York,
was declded In my rlror une . A fine was
assossed tham Nov. 11, 1576, for nulnu contrary
bt trder of the court. Yersons buying or using
clocks Infringing on my patent will be doalt with no-
conding to law.

ROCK DRILLS, o
COMPRESSORS, <% .
FUSE, R
BATTERIES, , 20
POWDER. 4 %»'*

I‘hon:hor - Bronze,
for General \u-
chine Cast

lly\gnl!c
and Pump
pae T o
s sDolts  for Steam
< C H d-

7 l/r.t/ ol ng ware, Betnss.
et it Nt VR ot
n ., 2, Sy
am' ates Pt ley to the PHOSPHOR-
BRONZE ﬂ)lh.l.’l‘,‘l\ (.0 imited, AGS \\:u lnzlon

Ave I‘hllndelphln. Pa., Sole Manufacturers in U.

SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells

furnished to Jarge consumens of Croton and Ridgew
Water, WM, l)rE\ NDREWS & HRO., 414 Water bI‘
whooontrol the patent fnmmn uunem:m Dﬂren“’ell

HOW TO MAEKE A WORKL\G TELE
PHONE. A valuabdle and excelient paper. By Gro. M.
Borxixs. Containing full Prsctical Directions, with
Six Working Drawin lo Scale, enabling sny intelligent

rson to make Working Telephones at small expense.

ith clear lnﬂmr{h\m h| wtoset spa Te h Line
and establish communication by means of
SUPPLENEXT 142, Price W0cents. To de
cfSce and of all nowsdealers.

LAP WELDED CHARCOAL IRON

1\ 'Nb«.‘u-uni‘l X ht and Hes
: izen, Bollers Bhton Preases, Roiling Ml and Bisst

RBADI\G

TRADR ﬂAm

ll!O INTERRED

IRON _WORKS,

461 South Fourth St., Phila.
J. LLOYD llAlGll,
Manufacturer of

ery ds«lml--n for Raltroad l.nd \(!nlnt
Elenxun. Derricks, ope Tramways, Transmission uf
Power, ete. No, nl.h.lm St N. Y. Send for price list.
th and Estimatos furnished for Suspenaion Bridgos.

MlllStones and Corn Mills.

lllll-tonnk!'omblo M Smut Ma.
Inu. Pack Mill Picks, Water Wheels, on and
ng, Iy ndapted to Fiour Nilfs. for

* J.7T. NOYE & SOX, Buffale, N. Y.

Hullys Improved Water Works.

Plan. Combi with adyan-
ugm ;"or older systoms, the tullov.li.: ucu’ru%
variahle sure & more o water su) or
yn n-mw‘ Lo ont for construction, KI’&-
or malntenance cost for dally supply

gse of Holly's lnpvo'ed Pumping Mschinery, lAt-
lonh lhobutln pro nn in the world, 6 Largely
reduces insuran i
Cith e ametnas T ahole o I part. 8. Hodnoes fire
departient eXponses. rnr inf -uon by descriptive
pamphlot, or otherwise, ad: rm.

HOLLY MANUFACTURING CO., Lockport, N. Y

OLD ROLLED
SHAFTING.

The fact that this shefting has 35 por cent, greater

Mn‘!nh o fAner finish, and s |n:er o n( o, than an
n

nAnrs it undouin odly the mos ocumumlu
sole manufscturers of the CELENRATED
Ll.l\.‘ |’AT COUrLIsxe, udluml-h Polleys, Hangers,
of the most approved I Price list malled on
-pyllal#m to INES & LAUGIHLINS
Street, 3 and 34 Avenues, Pittaburgh, Pa.
na Milwaukes, Wik
ore and for sale by

wyA.-uey. T&nn ors Ilt..u; Y.
SAFETY HOISTING

OTIS’ Machinery.

OTIS BROS. & CO., No. 88 Brosdway, New York.

Shafts, Pulleys, Hangers, Efe.

Pull sssortment in -u-n far lmnudhxo delivery.

“)l. LLERS ((k
Aberty ¢ ew York.

o A

Boall Tools of all kinds; mun WHEELS, parta of

MODELS, and materials of al) Kinds, Custings of Hwma'l

Lat Anes, Blide Reata, otr. Cataloguss freo
WioRTRAN, I8 Waali'n 5., Boston, Mass,

N,
Geo, Mace M

GwUN W

PERFECT
NEWSPAPER FILE

The Koch Patent File, for rmﬁu.y LYW R T
azines. and pamphlots. bas boen recently tmprryed
and prioe reduoed Ubsariberns 10 the BCIRNTIFIO AM.
EMICAN and BCTesTIFIC \vrnlr- SUrrLEMES
supplied for the low priee of §1.00 mall, or §
ud!u- uf this puper Heavy bm Mdes; In
SBOLENTIFIC AMERICAN" In N ooen
."Y yn'h ) wishow Lo ;4.wnrx he paper,
dre

MUNN & CO,

Publishers SOIENTIFIC AMERICAN,

T:unl
ot the

! r ywer, 2

Srcientific

American,

[ ¥l

\‘(\ (8500 of SCIENTIFIO AME |||< AN nr Oatober b, for out

Steel Castings,

From ¥ to 10,000 1bs, wolght, true to pattern, sound and
polid, of unequaled strongth, toughnoss and durability,
An Invaluable substitute for fongings or cast-ron re-

tring three-fold strongth, Send for clronlar & rrﬂmll-t
&ll STER STERL CasTINGS CO., }.\rllnn S, Ph

ﬁ BRADFORD MILL CO.

Boccomors o Jas. Neadford & Co.

ANUYACYY » or
(b l’hnen- Buhr “llmnonu,
‘ Portable Corn & Flour Mills,

.7 Smut Machines, ete.
Uf Al dealers tn Boly Clotse and
/4 General MIL Purnlsblags.

g Office & Factory, 158 W.24 St
; (‘l.\‘('l.\\I\Tl O.

» J. R. Stewart, Fres. W. R. Duslap, See.
¥ PRIUE LISTS SENT ON APPLIC ATION.

Mowry Car & Wheel Works,

NUTACTURERS OF
CABS AND (‘AB \\ HEELS of all deseriptions.
Wheels and Axlos, Chilled Tires, Engine, Car and lh:I(:{:o
Castings, of any pattern, furnished to nrdur at sho!
nollv 5, Also Stroot Car Turn Tab

c‘r{ lt‘“. -In‘n'fnn'u.l'nnl ) ikl‘\la"‘lgl 0.
ks, Bastorn Avonue and wln

\Pomtron
v LINE ,,”

“arEXE BTYLOGR.A.PI‘IIO.”

A PEN ¥OR EVERY VPOOKET.

NEAT, FOR CLERKS, DOES NOT BLOT,
HANDY. FOIL LADIES DOES NOT SC u\n M|,
PORTABLE, - DOES NOT Sbing DOES NOT SPATTER,
SANLY) am;.\"m. DOES NOT LEAK, DOES NOT FAILL
The mo‘:tbjp\lv‘rlgcthrmmlnln Pon ovor made. Always ready. Sent by mall on recelpt of price. Send for Circular.

C. W. ROBINSON, General Agent, 160 Brondway, New York.

ek e ie——g—

nnd Indorsoment of the pen.

Sond for (‘umlm'un of the
FIRMENICH

SAFETY STEAM BOILER,

For burning smoke and all gnses trOm
conl and nlI kinds of fuel
Heguires uu cleaning of Soot
i Ashes.
J. G. & F. FIRMENIC ll.

Bafinlo, N, Y.

MACHINISTS' TOOLS.

NEW AXD IMPROVED PATTERNS.
Sepd for now (llustrated cataloguo.

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFACT l7lllﬂG CO.,
New Jlaven, Conn.

983 Pressiiay

ote, (Salf-mker A2) D lnr:u ks |
For buslness, pisasire, young orold |
Catalogun of Provees, ype, Ete.,
for T ianp- KELSEY & Co.
\ Meriden, Conn

Every Man
His Own
Printer! w&is

LIVE GAME WANTED

Persons having deer, ruffed grouse (known ns pheas.
ants or pnrtrldﬁu in somo seotlons), or Western 1,
may oaddress vlna lowest cash -rluu. lmxml and de-
livered to railwa:

WAISON

M, N. HENRY,
Onkdnle, Sunnlk Co 'N. ¥

BOILER COVERINGS

SAVE 10 TO 20 PER CENT.
THE CHALMERS.SPENCE CO., Foot East 9th St., New York.

THE

Eclipse Engine

Furnishes stoam power_for all
wral ring

no is required.
~clpss  promiums
& | awarded, inclnding Centenni-
-l. 6. Refer to No. 7, lssuo
‘ Ti. No. 14, issue of ¥, of SCI-

ENTIFIC A)llulc.\.\.bf
torial (llustrations.
FRICK & C0., Waynestoro, Franklin Co., Pa,
you write please namo this paper,

Woodward Steam Pumps and Fire Engines.

WOODWARD,
6 nnd 98 (,enxre &ureex, New York.
Sond for catalogue and prico

Pond’s Tools,|r

Engine Lathes, Planers, Drills, &c.

DIVID W. POND, Worcester, Mass,

S, GRAVES BSON ROCHESTER ALY

Wood-Working Machinery,

Such as Woodworth Planing, Tongu lnd Grooving
Mlno&emmel: Planers, 1t ‘s Patent Im-
non ot and
w Machines, and Wood-Workln: Machinery geno-
rally. llnubctund g
WITHFR ¥, RUGG & RICHARDSON,
Salisbury Street, Worcester, Mass,
(Shop formerly oecnplcd by B, BALL & C0.)

SHEPARD'S CELEBRATED
$30 Screw Cntling Fool Lathe.

L snnmgﬁn & CO0.,
Cincinnatl, Ohio.
ometers, 53&.;”8:;‘" H

Bollor Flues, ﬁngcrhmurd Steam, nu Stills, oto
HENRY W, BULKLEY, Sole Man s
49 Broadway, N. Y.

The George Place Machinery Agency

Muachinery of Every Description.
121 Chambers and 100 Reado Strects, New York.

g =

ANUARY 18,
sy 8 0

THE TAN I'TH CO.,
STROUDSBURG, PA.

EMERY WHEELS AND CR
(.}-) PLACE, IlCIumbcrv s¢., Ne- rnlrerls:_.

ROCK DRILLING EIE
AIR COMPRESSORS

bt st b ol BURLEICHROCKDRI(L C 0

SEND FOR PAMPHLET FITCHBURG MASS
Wo nuom
JO ADVERTISER S |ne

Dominion of Canads, To lumuh advortisers with
roliable Information concorning newspapers and thele
rates, and thus enable the most ﬁnoxpnrmm od to selosy
Inuillmunﬂy the medinma bost adapted to any partion.

purposs, WE ISSUE AEMI-ANNUAL EUITIONS Op

AYER & SON’S MANUAL
FOR ADVERTISERS. 14 8vo. pp. Gives
names, cireunlation, and advertising rates of
thousand nowspapersin ths United States and Cuud.,
and contains more information of value to anadvertises
than can be found in any ot her publieation. Al };
carefully rovised in each edition, and where Dﬂcqu
prices reduced. The spocial offers sre o numerous and
unusually advantageous. It will pay you to exsming
it before spending zny money in n Dewspa

The last edition will be sent pn-t;md o -n] nd
roceipt of 25 cents by N, W, A
ADVERTISING AGENTS, Times Bmldmg

FOR SAI-E.
Planing Machine by Bement & Son,

Boeause out of use. Plunes 35 In. x 3 In. 12 feet long,
with o trm-ullnu butting attachment m plune Mcon of

nn Modern style, as good as b nd
Jo.- Can be soen In ‘motion. JOHN mcrugfns.

oN,
delphial

C0O., 224 and Wood Streets, Philadelphia, Pa.

BENTEL MARCEDANT g

NANUFACTU

cND PAFE LD,
L HAMILTON,OHIO.

MINING MACHINERY. Ensines, lonm,rnp.
(‘odtnd Ore Jigs, Dust %
abd advice free to customers.
&I C. Haydon & Co.). Address BOWILL ll
., Jeanesville, Luumn Lo .

R ALL KINDS OF lAcmB!nT—Apeyto
&. C. HILLS, 75 Chambors ew York,

CAVEATS, COPYRIGHTS, TRADE
MARKS, ETC,

Messrs, Munn & Co., in connection with the pablics-
tion of the SciExTIFC AMERICAN, continge to examine
Improvements, and to act as Solicitors of Patents for
ot | Inventors,

In this line of business they have had oves THIRTY
YEARS' EXPERIENCE, And now have unegualed Sackilin
for the preparation of Patent Drawings, Specifications,
and the Proscoution of Applications for Patents in the
United States, Canada, and Mlgn Countries. Messrs,
Munn & Co. also attend to the preparation of Caveats,
Trade Mark Regulations, Copyrights for Books, Labels,

For oweﬂ&

WIRE-DRAWIN "MACRINERY,
d to 8. HEALD & SONS, Barre, Mass,

Foot East 23d S

T EL X

CAMERON STEAM PUMP,

Also known as the ‘“SPECIAL’ PUMP, is the standard of
excellence at home and abroad. For Price Lists, address

CAMERON PUMP WORKS,

treet, New York.

GPENCERIAN STEEL PENS,

fuperior Englith
maka, A sample

vard of m—rh of
tha (wendy Buinhers
£ v u‘_-l, by i,
5 e,

IVISON, BIAKEMAN, TAYLOR & CII.. New York.

EsTAnLIsmeED 1844,

JOSEPH C. TODD,

Exarxeen and MAcmixsr, Flax, Hemp, Jute, Rope,
Onkum and Bageing Machinery, Steam | ngines, Botle e,
eto. 1 also manufncture Daxtor's Now Portable Engino
of 1977, Can be seen In ration at my -lnrv‘ A ono
Imrw-pu\nr portable engine, complete, 155 two horse-
: two and & half horse. ~pOwWer, 8"‘4' throe
borse-power, K10, Manufactured exclusively b]

J. C, ' TODD,
10 Barelay St., Now York, or Paterson, N, J.

A SYPHON
A T,

T\ o
1

ADJUSTARLE l"lll\l I'lll'ﬂirn

ATILES & FPARKER PRESS CO.,

ICE AT §1.00 PER TON,

The PICTET ARTIFICIAL ICE CO,,

Room 61, Coal and lmn ?s‘.x-T-uno. . 0. Box mn. Y.

']"u.unvu PATENT UNIVERSAL ECOEN-
Sand, Old

TRIC MILLS~VFor grinding Nanes, Oros, San
Crucibles, Fire Clay, Guanos, Ol Cake, I-nod. (om.
Corn and Cob, Tobaooo, Bouff, Bugar, "Halts, ' Roots,
Sploes, Coffoo, Cooonnut, Finmond A-bmmo. Mioa,
ole., and whatever eannot be ground by other mills.
Also for Paints, Printers’ Inn. l‘uu Im o,
JOHN W. THOMBON, st *ﬁ
I)Uﬁ corner of \\ m(o and Kim au Now

LEFFEL WATER WHEELS,

With recent improvements,
Pricos Groatly Reduoed.

7000 in successful operation,
FINE MIW DPANPHLET FOB 1877,
Sent free to those interested.

James Leffol & Co,,
SprInLIuI:I 0,
109 Liberty St,, N. VY. City,

TELEPHONI

Works 1 mile,
Price M. Pat'd,

Middletown, ‘mm

HWJOHNS

RSEESIHOS:

Bole Manufacturors of Gonuing

Aro the most Pffoctive and l‘uuu mienl Non-oondueting Coverings in the World for Steam unﬂ Hot Alr l‘llm,ﬁlﬁ

" one { nis are rondy wouse and oan be esally applied by sny one st s oost of from 25 o ) pr oent

LA the price Iy oharged vm! rior e nn,.- 1rion Lista and ostimates of cost sppliod wi mhmlﬂuﬂ
L L ™ sten wanted Note the ad o and

H, W. JOHN‘» MANUF AC 'I‘URINO (0,, 87 Maiden Lane, New York,

ASHENTON ROOVING, LAQuin PAYNTS, Frun Puoor CoATINGS, QRMENTS, olo,

Clroviars froo. Horooyn & Co,, Mallet Oreek, Ohlo,

Boiler Corerngs,

b suire anil gt the Genvine, which are manw/netwred ondy by

Rol Awssignments, and Reports on Infringements
of Patents. All business Intrusted to them i done
with epecial caro and promptuess, on very moderste
terms,

We send froo of charge, on application, a pamphlet
containing furthor fnformation aboat Patents and how
to procure themn; directiona concerning Trade Marks,
Copyrights, Doslgns, Patents, Appeals, Relssucs, In-

ts, Amignments, Rejected Casvs, Hints on
the Sale o( Patents, ete.

Foreign Patents ~Wo lso send, freg of charpe, a
Synopsls of Forolgn 'atent Laws, showing the cost and
mothod of securing patents in all the princlpal coun-
tries of the world. American inventors should bear in
mind that, as & goneral rule, any invention that is vala-
ablo to the patontee in this country Is worth equally as
much in England and some other forolgn countries.
Five patents—embracing Canadian, English, German,
Prench, and Belglan—will secare to an inventor the ex-
clusive monopoly to his discovery among about oxw
HUNDERD AXD PIPTY MOLLIoxs of the most intelligent
poaple in tho world. The fachlities of business and
steam communication are such that patenis can be obe
talned abroad by our citizons almost aa ossily ssat
home. Tho expenso to apply for an Euglish patent is
£75; German, $100; Fronch, $100; Belgian, $100; Cans:
dlan, $50.

Copies of Patents,—Persons desirlog any patent
Lestted from 160 to November 96, 1867, can be supplied
with official coples at reasonablo cost, e price de
pending upon the extent of drawlngs and length of
upecifications,

Any patent isued slnce November #7, 1807, at which
time the Patent OMce commenced peinting the draws
tugs and spoclfications, muay bo had by remitting to
this office $1.

A copy of the elalms of any patent luuod since 1600
will be farnlshed for $1.

When ordoring coples, please to remit for the same
ax above, and state name of patentes, title of Inves-
tion, and date of patent,

A pamphlet, contaluing full dirootipns for obialiing
Unitod States patents sent free. A haudsomely bound
Referonce Book, gilt edges, contalus 140 pages snd
many eogmvings and tables mportaot to every pate
eutee and mechanie, and Ls a usoful hand book of refer
oo for everyiody. I'tloe 96 cents, malled froe.

d
Address & 00,

MURN
Publishers BCIENTIFIO AMERICAN,
37 Park llow. Now York,

an% OFNIOK~Corner of ¥ and UK Srvels,

D AT R
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