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LONDON, BERRY & ORTON'S BAND SAW MILL,

Our engraving represents one of the patent band saw mills
made by Messrs, London, Berry & Orton, of Philadelphia,
Pa.

The general construction of this mill will be readily un-
derstood from the engraving. The working parts are all
mounted on a single cast iron bed plate, so that the whole
mill, down to the carriage driving pinion, is complete and
self-contained., The driving belt is governed by an ** idler"
pulley, which, together with the feed works, is arranged so
that the operator, without moving from his position, can
stop or start the mill, change the feed instantly from 0 to 50
feet per minute, or change the direction of the log carriage.

Theso mills are built in various sizes to suit the special
needs of users, the largest being capable of sawing logs
eight feet in dinmeter, This machine appears to possess as
great advantages over the circular saw milis as the latter have
over the ordinary reciprocating saw mill. The kerf made by
the band saw is but 1-16th instead of 5-16ths inch, as in the
case of the ordinary circular saw. The employment of saws
of this thickness effects a considerable saving in lumber,
and also in the power required to drive the mill,

Further information may be obtained from London, Berry
& Orton, successors to Richards, London & Kelley, Twenty-
second street, abovo Arch, Philadelphia, Pa.

Trade Depression in England,

While our manufacturers are mostly busy, and works that
have been idlo for some time are brushing up, with the in-
tention of early starting their machinery, our English con-
temporaries tell a sad tale about their home industries.

Taken all round, says the British Trada Journal, there
appears to be no improvement in the prospects of trade. Cot-
ton mills, ironworks, collieries, and manufactories of all kinds
are nearly all working shorter hours, and not a few have
stopped entirely. Cotton goods are reported to have been
sold lately at lower prices than have ever been known before,
The same might almost be said with regard toiron. Under
these circumstances a reduction of wages has been a matter
of sheer necessity on the part of the masters. Not infre-
quently it has been that employers have had to study not
how to retain a profit, but how to minimize a loss. Gener-
sy speaking the laboring classes have submitted to the in-

ovitable, but in some parts of the country the men have en-
deavored to hold out against the reductions.

Bt

A NEW CARFENTER'S PLANE.

The accompanying engraving shows a new adjusting de- 5
large, but the working expense is very small.

vice for plane bits or irons, recently patented by Mr. L.
Bailey, of Hartford, Conn. It is especially designed for
metallic planes, and consists in a stud which supports the
bit, and is adjustable in a socket that is cast with the body
of the plane, A differential screw passes through this stud,
and engages a nut having a pin or stud projecting from one

BAILEY’S PLANE,

of its sides, which may be inserted in any of the several
holes in the bit. The differential screw has a jointed handle
which answers the purpose of alever, by means of which the
bit may be nicely adjusted.

A Practical Application of the Electrie Current,

A very important application of the eleciric current, says
the British Zrade Journal, is now being carried out by Sir
William Armstrong on his estate. A volume of water de-
scending at the outfall of a Northumberland lake has been
utilized by the interposition of a turbine, by means of which
the requisite revolutions are given to a dynamo electric ma-
chine. The clectric current thus generated is conveyed
through a stout copper wire to the private residence of Sir
William at Cragside—a distance of about a mile and a balf.
The current is there conducted through a Jamp, in which the
re rity of the light is maintained by clockwork, subject

£3.20 per Annnm.
[ [FONTAGE FREPAID.]

to the control of an electro-magnet, which magnet reflects
the strength or weakness of the current, 50 as to regulate the
distance between the points of the carbon electrodes. It has
been found necessary to provide s second wire to take the
return current, so that the first cost of the light is somewhat
In addition
to this use of the electric current a8 o source of light, Sir
W. Armstrong intends to avail himself of the power thus
brought into his house by applying it to several domestic
purposes. This is to be accomplished by means of an elec-
tric engine situated in or near the house, and receiving the
current transmitted from the machine at the lake outfall
In this way Sir William will be able to make a more con-
stant use of what may be termed his clectrical ““ plant,” and
thus may look forward to a satisfactory result in an economi-
cal respect. Thisexample of the conversion and transmission
of power will be viewed with great interest, the distance of a
mile and a half being sufficient to indicate a much more ex-
tended sphere of action for the electric current than has
hitherto been found practicable.

e ———

Toll and be Happy.

The Christian at Work thinks Ruskin never said a truer
thing than this: “If you want knowledge, you must toil
for it; if food, you must toil for it; and if pleasure, you
must toil for it.” Toil is the law, Pleasure comes through
toil, and not by self-indulgence and indolence. When one
gets to love work his life is a bappy one. Said a poor man
in Brooklyn, the other day, with a family of eleven to pro-
vide for: “If T were worth a million dollars, T should not
wish to do much different than I do now every day, work-
ing hour after hour. 1 Jove it & thousand times better than
to rest.” e has for nearly half a century been surrounded
by workers, and has caught the spirit of industry. He loves
his work better than food orsleep. He is happy who bhas
conquered laziness, once and forever, p

A yYouxe man who gets a subordinate situation sometimes
thinks it not necessary for him to give it much attention.
He will wait until he gets a place of responsibility, and then
he will show people what he can do. This isa very great
mistake. Whatever his situation may be, he should master
it in all its details, and perform all its duties faithfully.

LONDON, BERRY & ORTON'S BAND SAW MILL
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Scientific Amevican.

CONFISCATION OF AMERICAN PATENTS

Hitherto one of the special features, and, wo beliove, spe-
cial merits, of the American patent system has been the
issuing of patents for invention without restriction or draw-
back in the way of after charges or conditions. An inventor
applies for n patent, and, if his claim is good, the patent is
grunted; and there the matter rests for the allotted term of
years. The patentee can sell or transfer his right the same
us other property. He is not obliged to develop the inven-
tion commercially, nor to pay any more foes. If through
disinclination or inability the patent is not used, the right to
uke it is not forfeited. Of course the presumption is that
the great mass of patents, il workable, will be worked, and
the country will begin to profit thereby without delay. If
pot, the life of the patent soon expires, and the invention
falls into the common stock of knowledge, to be used or
neglected as its value may determine.

Our readers are aware that in the proposed amendment of
the patent law (Senate Bill 300, section xi.) an attempt is
made to abolish this feature of the law., The reasons for so
doing are succinetly stated in the report of the Patent Com-
mittee submitted to the Senate March 8. We quote:

* One inconvenience of the enormous increase in the num-
ber of patents granted is that many of them are for things
of inconsiderable practical utility. Such patents are not
merely uscless, they stand in the way of every future in-
vontor who may wish to make an advantageous use of some
little feature which forms an incidental part of them. There
are really obstructive patents; the thing they describe is use-
less in ftself; they do not disclose an invention which will
be 80 valunble when the practical difficulties of applying it
have been overcome as to lead any one to spend time and
money in the endeavor to overcome them; they lie dead and

: actically abandoned as worthless by their owners.
Such patents have no reason for existence, for they neither
constitute nor create any progress in the useful arts.  Some-
thing can be done in instituting a better examination when
they are granted, but not much, for attempts at the outset to
judge of the degree of future usefulness are found by ex-
perience to lead to fatal mistakes. The examination must
be confined to the question of novelty.

““ Section 11 undertakes to extinguish these worthless pa-
tents, by requiring the payment of a fee of $50 when the
patent is about four and one half years old, and $100 when
it isabout nine and one half years old. The sums are large
enough to make an owner think twice about paying them
for a patent which, after four or nine years' trial, holds out
no prospect of usefulness, while at the same time they are
not too onerous for patents of any value. Theplan is inuse
in England, and in a modified form on the continent of Eu-
rope, and judging from the experience of those countries
will probably extinguish one half of the patents granted. It
will take hold of just those patents which, useless them-
selves, reappear in the form of reissues, and cause those an-
noyances for which the worthlessness of the invention and
not the abiiity to obtain the reissue is really responsible.”
This reasoning we hold to be clearly fallacious at several
points.

Grant that many patents are of inconsiderable practical

- utility, shall we therefore rob the inventor of that little be-

cause it is small?

How can s patent, or the idea which it covers, be justly
called worthless and at the same time desirable to another?
A.'s patent is undeveloped and worthless. Why? Because
B. wants to use it! ““It is naught, it is naught,” saith the
buyer.” Shall the government, therefore, agree with him to
the detriment of the owner?

If a patent really lies ““dead and useless, practically aban-
doned as worthless” by its owner, will it be killed any
deader by legislative enactment? A patent that is dead
through inherent worthlessness is as incompetent of harm as
any other worthless bit of paper. IFf it has life enough to
be an object of desire to anybody, there is no reason why
the would-be user should not pay for the privilege of own-
ing or using it. There is vo danger that he will pay more
than he thinks it is really worth to him,

But, it is argued, it is desirable to get out of the way
patents that are worthless and yet may bo relssued and so
become troublesome.  Will the reissue of & patent on an
inberently worthless invention give it foree and vitality ?

It sometimes, indeed quite frequently, happens that an in-
vention is *‘practically ” worthless for many years, not
through its own demerit, but beeause the inventor foreruns

| his time.  Financial success im mediate dema
or the refase ore from sulphur extraction. Phosphorus almost en. | : Frirdusiio e

which does not always exist for an invention that is radically
novel and valuable. Theinvention, even when unprofitable,
may greatly hasten the social or industrinl changes which in
after years will make it a great public benefit and also a
“aurce of profit to the owner. Shall we, therofore, punish the
’ inventor by confiscating his property beeause he invented too
(%oon?  In how many cases is the Inventor urged on by the

hope of ultimately educating the community up to the use
| of his invention, though the immedinte m:mpocl is blank
enough, and so is encouraged to make and develop his in-

Y1 NATURAL HISTORY, GEOLOGY. ETC —The Chameleon; 1ow i | *CPHOD 10 bis own cost through many years? Take away

Changes Color, with { figares. [nseot Pungt

VII. MEDICINE AND HYGIENE. ~Leocture on Hyglens, Dellvered st 8t
Barthol ‘s Hospital, Lond By REGINALD FOUTHEY, M.D
Pulsonous Infecting Principle as the Dotermining Cstuses of THseass
Zymotio Disessss.  Difference in the Developmeont of the two Dis.
cases

VIl ARCHEOLOGY —Remarkable Discoverios In lome
of the Palatine HIl. The Ruine of the Oity of Nomulus brought to
Light Rulos of the Temple of Jupiter Stator. The Templo of Veosta
ote, Hecont Assyrian Discoveries. § Ogures

| the assurance that his patent once gained will hold his right
until the community grows up to the appreciation of it, and
You take away one of the strongest inducements to invent.
“Even if I die before my reward comes,” the Inventor savs,

" the patent will remain as o logacy to my family.” Very

Exeavation | often it is all he can hope to leave them

There is another way of looking at this question.
Buppose it true that » cortain percentage of the patents

| cuit Court for the Northern District of

: issued are st once worthless and a hinderance to 1) e progross
of the arts. How large is that percentage? Thors nre fn
force to-day, say, 100,000 patents: we bellove that the o
number is even greater than that.  How many of them ey
source of “*annoyance " through patent iitigations ‘u‘_m
like? To say one per cent woutd be a gross ¢ lon,
and certainly not more than halt of these wowsd have fallen
under the exterminating influence ot the proposed ruls ks
it been in operation. X

Accordingly, to get rid of a few patents, alloged 1o be mis
chievous, it is proposed to subject the entire class of future
patentees to penalties at once uncalled for and unjust. Grang
all that is charged against the ** worthless ™ patents, so culled;

' to get rid of them by such means would be paying altogether
too much for the whistle.

- e re— .
AMERICAR HISTORY OF THE ELECTRIC LIGHT.

In n recent address beforo the Academy of Sciences, in
this city, Professor Charles A. Secley read a letter from
Professor Moses G. Farmer, of Boston, In which be says
that as carly as 1850 he lighted up a house in Salem, Mass,,
by means ot (he subdivision of the electric light, Instead
of asing the dynamo-electric machine, he used a battery,
and consequently, the cost of the light produced exceeded
| that obtained from gas. It is a singular fact in conjunction r
| with this that, asccording 1o Professor Farmer, the BM q
thus obtained were turned on or off by means of platinum i
2

8
>

| wires attached to buttons. For nearly a year, the professor
alleges, the house in Salem was thus lighted, and that the
fact is well known by the residents of Salem, and scientific
men who visited the place from other towns and gazed with
wonder at the extraordinary brilliancy of the light. Pro.
!fcsor Seeley maintains that although the light generated
by Professor Farmer by a battery was ascertained to be ex- 3
| pensive, now that Siemens, Wallace, and Gramme dynamo-
electrical machines have been 8o much improved, the light |
' can be generated for but a trifle of the cost of carbureted i
hydrogen gas. s
| ““No doubt,” Professor Seeley said, *“ you think it st
that one electrician says he gets but 300 candle power per
horse power from a dynamo-electric machine, whﬂeé-
other says he gets 600 candle power per horse power. E
bably both averments are correct. The trouble is that 2
is further advanced in the science than the other. The
Messrs. Siemens, the well known English electricians, =
that one pound of coal will produce fifteen times more
light in connection with a dynamo-electric machine than
will be produced by the same amount of coal am_-gm 5
e ety
THE SOUTH AS A COMPETITOR OF ENGLAND.
Recently an address was delivered in Blackburn, England,
before an audience of two or three bundred mill managers,
overlookers, and their friends interested in the cotton:
try. ]
The subject under discussion was the chances of Eng-
land in the matter of foreign competition. After speaking of
the natural advantages of the United States for producing

- ——

cotton and feeding operatives, the lecturer called :

which is available all the year round,
ject to interruption in the winter o
have cotton close to their doors
climate, and they have equally good
they can compete with their rivals,

mills are already entering into o
Southern manufacturers can compete su
Northern manufacturers, what is the prospect for
position likely to be assumed  Southern 8
matter of infinite importance. y

building of which he was proprietor. Age was 52
His decease has cast a deep gloom over a large circle
voted ndmirers and friends. 'lbul-vnln

common sense made him a most useful and
in the community; while his genial, k
greatly endeared him to all who
He leaves a wife and ten child

”w : "1
The United States SBupreme Court
| Btevens car brake is not an infring
| patent.  This reverses the decision of the

|of Sayler ve. The Chicago and N
,Company. The decision is based
of infringement, the validity of the p:
ollpoﬂ.




successfully employed in Italy
S B i)

_ ean agitations. Accord-
0, determined to make some
n an underground observatory of his
u, situated on the Alban hills, on the
“an oxtinet voleano. A special micro-
ng attached firmly to the rocks so as to
be, was earried down with great
" nd the reality of the mysterious
demonstrated. Though uncertain as to their
e Rossi was soon able to divide the noises
5, Which ho calls rumblings, musketry re-
c or bell-like sounds, He also discovered
periodical at intervals of an hour, or
ven smaller fractions.
the 224 of September, at the hour when
Vesuvius and its eruptive cone were most
ne on the Latin hills was in the
On the following days the same sounds
continu owing more or less exactly the course of the
-mbﬁpn f Vesuvius, Wishing to complete his evidence,
Professor de Rossi determined to carry his microphoue to a
place where there was no doubt of being on ground vibrat-
Jing from Inner oaukes—to the side of Vesuvius and the Sol-
fatara of Pozeuoli.  Professor Palmieri not only put at Pro-
fossor de Rosai's disposal his obseryatory, but did all in his
power to make the experiment o fair one, himself watching
ot the outer door to prevent all intrusion or accidental noises,
They wished liere to establish the connection between the
motions of the seismograph and the sounds communicated
by the microphone. To ascertain this, one of the assistants
of the observatory stood over the seismograph to mark the
molions with signs previously agreed upon, to record the
agitation preceding a shock, the actual shock itself, and
whether the motion was undulatory or perpendicular. At
the same time the sounds of the microphone were noted, and
found to correspond exactly with the motions of the seismo-
graph, and each differcnt motion corresponded to a different

~On the

the different sounds, which had naturally been impossible at
Rocea di Papa; and it appeared that the perpendicular mo-
tion corresponded to the musketry reports, and the undula-
tory to the rumblings; while very often there was an uncer-
tain sound, as had been noticed at Rocea di Papa.
- Even more significant results were obtained by observations
at the Solfatara of Pozzuoll, It was evident both at Vesu-
vius and at the Solfatara that the microphone was register-
“ing shocks of earthquake otherwise imperceptible; and, as
the same sounds had been observed by Professor Mocenigo
at Vieenza and Armellin at Rome, there can be no longer
any doubt of the existence of microseismic vibrations of the
earth as discovered by Bertelli and maintained by Professor
de Rossi.

What is now wanted in the application of the microphone
to meteorology is to obtain an instrument which will mark
automatically all the variety of sounds which the microphone
conve¥s to us; and this will be the much desired ‘“ panseis-
mograph,” which will show the number, form, and every
variety of the vibrations of the earth.

MINING NOTES.

Notwithstanding the incorporation in San Francisco, in
the past two weeks, of twenty mining companies with an
aggregate capital of over $200,000,000—a significant in-
dication of the spirit still existing there—the legitimate min-
ing interests of Culifornin and Nevada continue to improve
and invite attention, and quite a number of mines are spoken
of s puylng well, under proper management, with ores
avernging only from $20 to 40 porton. Among other re-
ports is one that o prospector, while recently exploring on
the west side of Bodie Blull, Inid bure with o few strokes of
a pick an 8inch vein of white quartz, almost filled with solid

gold, und that the samples nssnyed over $40,000 per ton in |

gold and $1,500in silver. The finding of such hand samples
is not unusual, and it has not herctofore been very difficult
to “get up” companies on them, but there are many unfor-
tunates who have reason to believe that the *“ hand samples
contained more gold than all the rest of the mine.

The Standard Mine, of Bodie District, has made & month's
shipment of $87,400. New cross cuts and new shafts are
being vigorously pushed, and everything is looking wel),

In San Bervadino county the flading of & rich ledee of
tin ore is reported, mavy specimens of the ore assaying 40
per cent of tin,  Rich and extensive discoveries of ;'hrnnu-
are reported from San Luls Obispo,  Tho Extra Company’s
mine, Copper City, Shuste County, continues very unifnru‘nl\'
to ship ubout $1,000 per diem from n 10 stamp mill, and
other mines there nre prospering,

On the Comstook lode of Nevada the 2,200 foot drift of the
Blerrn Nevada has penctrated ore assaying from $80 (o $100
per ton, nad the vein so far as opened promises, it issaid, to
be one of the finest ore developments ever made on the Com.
stock. The lowor lovels of the Bonanzs mines are graduslly
cooling, and the men are being put 1o work in them agin

The south latersl branch of the Sutro Tunnel is raking
excellent advance toward the Julia shaft, but owing to the

great heat at the fuce of the header, 100° Fab. . the workmen
a&re on six bhour shifts

The Homestake mine in the Black Hills. with its 80 st A
wlll, Is crushing about 175 tons per day, of an ore ylelding

3

THE BREEDING OF EELS
The mystery which has hitherto attended the propagation
ols has it Jost been cleared up by the discovery of ripe

~ Scientific micu.

about £9 per ton, The cost of its mining and milling ranges
from $2.50 to $8.00 per ton, showing a profit of about

£1,000 & day. The October run was $52,000, and expenses | of ¢ '
01’6.000. :‘yhoro could be no better evidence of good min- | ovaries by Professor Baird, and more recently Professor

L
ing management than the profitable working of a $0 ore; Packard’s discovery of n male eel. Professor Baird's ob-
and those who have grown despondent over their poor mines | servation wis mnde last year, but it was not confirmed until

mauy now take courage. Indeed, we'learn that already many | Mr. Fugene (. Blackford pointed out the ovaries to fisher-
idle mines are resuming work, ' men, flsh dealers, and others, about Fulton Market a littlo
How profitablo some of these long idle properticshave be- | while ago. Curiously the charged ovaries have been in plain

come since reopened s shown in Colorado in the cases of the | sight from the first, the minutencss of the eges causing thelr
Californin and its western oxtension, the Hidden Treasure, | character to be unsuspected,  “Oh, yes; that Is M“tf we
The latter has yiclded nearly or quite §180,000 since lust Feb: | cull eel fat; it is always plenty at this time of the year," said
ruary, with a profit of late of from $10,000 to $106,000 per | the flshermen, wlu:'n their uuen'lion wus called to the egg
month; and the California is gradually becoming equally pro- | mass.  After showing the ovaries to lis eel dressers, Mr.
fitable, although not sufficiently opened yet to permit of the | Blackford directed them to wntctf for any departure from
yield that can be relied on in the coming winter and spring. | the usual appesrance—thus far without success. The ques-

sound. In this way it was possible to ascertain the value of |

The Mayflower und Lafayette mines, owned in New York city,
are being developed steadily, and show ore in all the shafts
as well a8 in the tunnel,  Rich strikes were lately made in
both veins, and the production will be large and regular as
goon us the requisite developments are effected. The last
body of ore opened mills 217 ounces of silver,

On the north shore of Lake Superior free gold tellurides,
with copper pyrites, are reported as occurring in large veins,
never assnying less than §50 per ton. The Victorin mine,
near the Sault Ste. Marie, hns developed some fine ore, run-
ning 165 ounces of silver and 25 to 65 per cent of lead.

The approach of winter threatens no relaxation of mining
enterprise in any direction, and with scarce an exception the
prospects are better than ever before.

ALLOYS.

In oneof our foreign exchanges we find a description of
some very beautiful alloys, applicable as substitutes for gold
and silver in the manufacture of jewelry and similar pur-
poses, which hnve been produced by Messrs. Meiffren & Co.,
of Marseilles.

To make an alloy having the color and appearance of gold,
they place in a crucible copper as pure as possible, platinum,
and tungstic acid in the proportions below stated, and when
the metals are completely melted they stir and granulate
them by running them into water containing 500 grammes
of slaked lime and 500 grammes of carbonate of potash for
every cubic meter of water. This mixture, dissolved in
water, has the property of rendering the alloy still purer.

They then collect the granulated metal, dry it, and after
having remelted in a erucible, they add a certain quantity of
fine gold in the proportions hereinafter specified.  An alloy
is thus produced which, when run into ingots, presents the
appearance of ved gold of the standard /iy, and to which
may be applied the name of ** aphthite ” or unalterable.

They can change the color of the alloy by varying the pro-
portions of the different metals.  As flux they use boric acid,
nitrate of soda, and chloride of sodium. previously melted
together in equal proportious. The proportion of flux to
{be employed iy 25 grammes per kilogramme of the alloy.
!Tlxe proportions they employ, by preference, for producing

{an alloy of red gold color are: Copper, S00 grammes; plati- |

num, 25; tungstic acid, 10; and gold, 170 grammes,

| The alloy used in imitation of silver consists of iron, 6\’»'

(parts; nickel, 23 parts; tungsten, 4 parts; aluminum, 5
(parts; and copper, § parts. The iron and tungsten are
(melted together and then granulated, as in the case of thoe
{ previous alloy, except that In this instance the water into
which the mixture is run contains one kilogramme of
sloked lime and one of carbonate of potash per cubic
| meter,

The nickel, copper, and aluminum are also melted to-
gether and granulnted by running into water containing the
‘smm- proportions of lime and potash.  Care should be taken
during the malting to cover the metals contained in the two
| erucibles with a flux composed of one part of borle acid to
one purt of nitrate of potash or niter,

In the erueible containing the aluminum and copper they
place n lump of sodlum of about two grammes in welght
| when treating five Kilogrammes of the three motals (nickel,
copper, and sluminum) together to prevent oxidation of
the aluminum, and they also add charcoal to prevent oxi-
dation of the copper,

Bofore granulating the metal in each crucible, it should
be well stirred with o fire-clay stirrer.

The granulated metals are dried, as in the former case,
then melted together in the same crucible in the proportions
above Indicated, and well stirred, after which the alloy is
run into ingots

The alloy thus obtained, to which may be given the name
of “sideraphthite " (or unchangeable iron), presonts the
same Whity apposrance as platinum or sllver, and is not
moro oxpensive thun German silver.  Thoss Improved me-
tallio nlloys are eapubile of resisting the notlon of sulphur
eted hydrogon, wro unattaoked by vegotablo neids, and but
slightly attaeked by mineral nolds; thoy are also porfootly
[ductile and malloablo

e -—
New View of Infeotion.
[ The theory that very small organisms, vither vegetable or
animal, nre the cause of all infectious discases, Is very gen
¢-|.|l|)‘ necopted at the present day ‘
and almost mathomatically y

It passes as established
roven, because this theory alone

series of phenomena that would
be totally fns slipcable

is able to explain for us a

1 .
otherw i Hence the alpha and omega

directed against infections diseases and
* ConNist in combating and destroying these organ

of all precautions
‘ |.|,|, i
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[tion of the cel's sexuality has been set at rest, however, by
| Professor Packard's discovery. The male eel appears to be
very mre.  The ovaries of an eel weighing six pounds were
| exanmined recently by Mr. Frederick Mather, who found the
eggs to average J¢ of an inch in diameter.  Mr. Matber then
proceeded to estimate the number of eggs contained in the
cel, which was done by carefully subdividing the mass until
a quantity which could be counted was obtained, and then
| the number of eggs was multiplied by the number of divi-
gions, The mass was halved, quartered, ete., 17 times,
making the last section 1-131,072 of the whole. To avoid
error, this was done three times, giving the first time 68 eggs,
or 8,012,806 in the whole. The second trial gave 77 eggs, or
a total of 10,092,544, while the third yielded 71 eggs, which
showed the mass to contain 9,306,112,
Considering the minutencss of the eggs, these different re
! sults are remarkably near each other, and Mr. Mather fixes
|the numbers contained in this individual fish at 9,000,000,
which, when we consider that each of the ovaries was nearly
a foot in length, and about a half inch in diameter at the
thickest part, does not seem to be at all exaggzerated.

-G

SANITARY USES OF GUNPOWDER.

A correspondent writes us from the Sandwich Islands say-
ing that during a long life spent in tropical fever districts he
has been able to escape infection and miasma by the use of
gunpowder, supplemented by a few simple precautions
ngainst sudden changes of temperature, sunstroke, bad water,
and the like, He uses no water that has not been boiled and
afterwards kept from air contact; but his main relinoee is
upon the practice of burning a thimbleful of gunpowder in
his bedroom and very small quantities in his trunk, ward-
robe, etc., so as to keep his clothes in an atmosphere feebly
charged with gunpowder gas. In Madagascar, Reunion,
Mauritius, the East Coast of Tropic Africa, and other fever-
smilten lands be has found such simple means a sure pre-
| ventive of epidemic and endemic diseases, and has thereby
' been often brought to the philosophic reflection that gun-
' powder is destined to invert the aim intended by its fabrica-
tion.

HAIR ON THE MUSK TURTLE.

Mr. Carl F. Gunther says that he has observed on the com-
mon musk turtle (Test. moschata) a growth of hair similar
to that of the hairy turtle figured in a recent number of the
ScreNTIFIC AMERICAN. On a young one, which he caught
last fall, in & swamp in Westchester County, N. Y., the fine
 hairs could be readily distinguished by the aid of o magnify-
|ing glass, [t sometimes happens that a semblance of bairi-
ness is produced by vegetable growths on the shells of these
;slugginh croatures living in swamps, Possibly our corre-
 spondent may bave been misled by such an appearance,
, — -
| THE CONSTITUTION OF MATTER IN THE GASEOUS

STATE,

The development of the kindtie theory of gases covers
an enormous  advanes toward the solution of the great
problom of the constitution of matter—a subject, withal, of
extreme importance just at this time in view of Mr. Lock-
yer's roported resolution of the problem. Whether all matter
i proved to bo fundamentally one, as Mr. Lockyer asserts,
or of several irreducible elements, as chemists have believed
hitherto, the distoveries made during recent years with re-
gard to the conatitution of gases will mark an ers not only
In the history of chicmistry, but in the wider history of
human effort o penetrate the secrets of nature.

A masterly review of what has been done of late years In
this direction will be found in the SciEsTIFIC AMERICAN
Surriesmext (No, 156), from the hand of Professor Oharles
Adolphe Wurtz, of the Ecole de Médecive, at Paris. No-

j whore will the studont find 0 more compact, lueid, and
thorough explunation of the physies nnd chomistry of mat-
ter in the gascous state.  We may add that in furnishing, for

Lthe smndl sum of ten conts, articles of such sterling and espo-

cinl value, the Surrnesest is doing for American readers
what has never before been attempted in any country.

&
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i Manumeturing Industries,

Belioving that the readers of the SciENTIFIO AMERICAN
will be interested in a series of articles on some of our largest
manufacturing Industries, we have in preparation eograv-
ings for illustrating and desoribing several of the most im-
portant establishments in the country. The first of the
serles will be a representation and description of the interior

of Lorillard’s Tobacco Factory, Jersey City,and will apy
o the next fssue, . '




THE RAPIEFF ELECTRI0 LIGHT,

of the London Z¥mes newspaper.

armangement, form the points between which the

This light has passed the experimental stage, and is ac-
tually employed in the printing office and composing rooms

The chief novelty of the system consists in the use of |
four carbons, instead of the two which, in nearly every other upper carbons,

Scientific American,

The weight is supported by two sl or asbestog cords from
the outer ends of the enrbon sticks. In this way the de

3
soent of the weight draws the four carbons equally togethicr

s they aro wasted away. A curved reflector of silvered
brass or porcelnin is fixed a littlo nbove the inner ends of the
By means of tho screws, jand ¢, the width

[JANUARY 4, 1870.

4. If the salt solution is saturnted with sxide of zine the
| decompopition does not go any further, but the zine oxide
[ formed subsequently remains undissolved,  But fow exper-
iments bave been made in this direotion, and others will bo

instituted by tho same person.
5. With necess of oxygen free from carbonic ncid the
oxide dissolves more rapldly because the zine ox.

idizes at the same time.  The salt aids this oxi.

luminous arc is produced. These carbon rods,
instead of being placed parallel with one another,
are 0 inelined that their points meet.  Or to put
the matter more clearly, the two upper carbons
form the letter V, while the two others, forming
the same lotter upside down A. are placed so that
the combination represents an X.  But the lower
pair are set at aright angle to the upper. In plan,
therefore, the four rods would form a cross,

One great advantagoe in M. Rapiefl’s system is |
that a nearly burnt-out carbon may be replaced |
by afresh one without any stoppage of the light. |
This operation, 100, can be performed without
the intervention of a skilled worker. In Fig. 1
the attendant—protected from the glare of the
naked light by a small screen of colored glass—
fs in the aet of replacing one of the negative
carbons. The right hand lamp is shown as com-
monly used, with the light softened by a globe.
The screw, S, in both lamps, is the means where-
by the distance between the two pairs of carbons
is regulated and Kept constant. Indeed, we un.
derstand that the size of the arc can be so adapted
to the current supplied, that a lamp can be made
to represent the value of 100 gas flames, or of
merely 10.

This system can be used with a magneto-electric
machine of any pattern. The lights have euch
sn independent existence, that is to say, one or
two can be extinguished without affecting others
in the same circuit. And the system offers the
sdvantage of satisfactory subdivision without
very great loss in the individual intensity of each

= 1’

dation, not directly, but by keeping the surface
clenn,  This, too, requires to be substantinted by
further experiments,

6. The solvent uetion is somewhat retarded by
the carbonie acid of the nir, owing to the forma-
tion of some basic carbonate upon the surface of
the zine

7. The decomposing and solvent action s
greatest in the case of the chlorides and with
potassinm sulphate, wonker with the nitrates of
the alkalies and of barlum, and for magnesium
sulphate.

8. Zinc does not decompose solutions of alka-
line carbonates or sodium phosphate in the ab-
sence of air.  With access of air but little zine
is dissolved by one per cent solutions, because
the zinc is protected by the zine carbonate or
phosphate formed by the reaction. In diluter
solutions somewhat more zine oxide Is dis
solved.

9. The action increases with increase of tem-
perature; at the freezing point of waterit is very
slight.

10. Solutions of ammoniacal salts take up more
zinc than the solutions of the salts of the fixed

alkalies. The zinc remains bright in these solu.
tions, and nothing separates, even if oxygen or
air is permitted to enter,

11. Hard well water does not act upon zine,
even with large percentages of chlorides and sul-
phates. Soft water dissolves more zinc in pro.
portion as the amount of chlorides, sulphates,
and nitrates exceeds that of the carbonates and

light.

The carbonsz, as they consume away, are made
slowly to approach each other, so that the arc is
always of the same width, and Keeps its fixed
position in the space. To this effect the carbons are directed
together over small pulleys at & (Fig. 2). The directing

Fig. 1.—THE RAPIEFF ELECTRIC LIGHT,

Lot the arc 15 adjusted, and by similar screws the angie at

which the lower poiats face the upper ones can be varied, so

phosphates.
The poisonous nature of zinc salts, even in
small doses, renders the above research of more
‘ than ordinary practical interest.

—

force is supplied by a lead weight or counterpoise, w, of 'as to direct the arc to one side or the other. The wooden ' THERE is no simpler or better remedy for frost bites than

ibout three pounds, which slides down the brass stems, s#.

¥ig. 2.-TRE RAPIEFF ELECTRIC LAMP,

base, B, carries four terminals for connecting the wire con-
veying the current. The base is hollow, and contains an
electro-magnetic apparatus for starting the light. At first
the carbon points are in contact, but when the current is put
on, it passes through a dual electro-magnet in the base, the
armature of which is attracted upward and pushes a rod up
the hollow stem, #. This rod allows the lower carbon to drop
away from the upper to the full width of the arc as pre-
viously adjusted. The positive and negative currents pass
to their respective upper and lower carbons by means of the
stem, s &, and the curved brackets. With carbons 20 inches
long and 5 millimeters in diameter, the light is maintained
for seven or eight hours, and with those 6 millimeters thick
it Is kept up for nine or ten hours, The light I8 equivalent
to from 100 to 120 gas flames, or say about 1,000 candles.
The smallest form of the lamp made gives a light estimated
at five gas flames. M. Rapieff is now constructing a form
of lamp made to burn upside down, in order that it may
be fixed on the ceiling of rooms.  Mica plates are sometimes
used to sereen off the heat from the cords when they are of
sillc.  Tho resistance of the are is only two or three ohms.

Fig. 8 represents a modified form of Rapieff's lamp. In
it the carbons nre simply inclined to each other at an angle
which can be regulated by screws, dd. The width of the
arc can also be regulated by the same screws, The carbons
are drawn together by the descent of a counterpoise, t, in
a similar manner to that above deseribed.  In the lamp the
planes of the earbon pairs are parallel to each other. A cy-
linder of lime, ¢, Is supported over the are, and hecoming
luminous increases the iMluminating power of the are by
about 40 per cent. The carbons M. Rapiefl employs are
made by M. Carré.  The light is very pure and white, and
can be considerably varied in intensity by the adjusting
screws,  Gramme's dyname.machines are at present used in
the Zimes office, but we believe that M. Rapiefl has patented
one of hiv own. There are six lamps in each cireuit in the

Times office, but M. Rapieff has successfully exhibited as
many ns ten,

bl it

Action of Water nnd Salt Solutions on Zine,
The results of a series of experiments made upon this sub-
ject by Soyders may be given briefly as follows:
1. Zinc decomposes salt solutions, concentrated as well
an dilute, without access of air or oxygen. Hydrogen is libe-
rated, and oxide of zine is formed.

2. The solubility of oxide of zine in the salt solutions hus-
tens and alds the reaction,

4. Oxlde of zine dissolves In solutions containing but 1
| per cent of salt, or even if more dilute. The solubllity in
{ different salts s different, being greatest in ammonia r.‘lu
| It seems 10 be due 10 the formation of free alkall, Inasmuch
ns It can exist in solution with & double zine salt at certain
temperatures and by certaim concentration.  Zine oarbonate
and hydrate are not soluble in the carbonates. The solubil-

Ity of zive oxide Inoreases as the tomperature and concen-
tration increase

the following: Extract the frost by the application of ice
water till the frozen part is pliable, avoiding all artificial
heat; then apply a salve made of equal parts of hog's lard
and gunpowder, rubbed together antil it forms a paste, and
very soon the frozen parts will be well
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A NEW FOOT LATHE.

Itis an important mattor for an amateur or mechanie
doing work with small toals to procure such implements ns
will be & source of profit, pleasure and satisfaction, instond of
lasting regret that tools of another mako wore not purchased.
Among such tools  lathe is an important item, and once

’ s not likely to be soon exchanged. A lathe
which appeans to fulfill all reasonable requirements is shown
in the secompanying engravings,  The chief novelty of this

5

Scientific dmerican,

us woll ns o more ornamental nppcuruncl?. The cutters have
double cutting edges, and cut as well when revolving one
way ns the other,

I'his nthe is manufactured under tho recent patent of ¥,
A, Marsh, by the Battle Creek Machinery Company, Battle
Oreok, Mich,, from whom further information may be ob-

tained.
e ——— -4 @ O

Recent Englneering Invontions,

Mr. Erastus B, Kunkle, of Fort Wayne, Ind., has patent-
ed an improved Gauge Cock for Steam Boilers, which con- |
sists of a tube having its upper end closed by a nut, through ’
which the valve stem passes, and provided with a vacuum
chamber between the nut and the discharge pipe, for pre-|
venting the steam or water from passing through the threads
of the nut and scalding the operator, It hns a valve seat at
its inner lower end, as near as possible to the boiler, leav- |

Fig. 1~MARSH'S OYLINDER BED FOOT LATHE,

Inthe is its eylindrical bed, which possesses many advantages
which will beapparent to our renders. The bed is 86 inches
long, and the head, tail, and tool stocks are bored to fit |t

The head stock is fastened permanently with a set screw.
The tail stock traverses the whole length of the bed, and is
kept in line with front center by a groove in the bed, and is
readily fastened at any point by turning a hand screw,
whichis on the back side of lathe and not shown in cut.
The tool stock also encircles the bed, moves back and forth
readily, and rocks to and from the work. It Is sawed open

on the bottom, and provided with a screw, which is sufficient |

to hold it at any point by a single turn of
the hand. Tt has a steel mandrel, two steel
centers, two T rests, and a tool shelf.

It has a brass box in front journal, and
true bored iron bearings throughout. It
has a three cone grooved pulley, turned

ing no space for sediment or scale to collect and clog the
L valve,
An improvement in Drilling Machines for Artesian and

other Wells has been patented by Mr. Jesse Button, of New f
| York city. The object of this invention is to construct the |
framework and machinery used in boring artesian and other

wells in n compact and convenient form, for saving labor

and space, and to enable the machine to be conveniently

moved from place to place.

- ‘

A NEW BENCH PLANE.

The nccompanying engraving represents an improved
bench plane, recently patented by Mr. Patrick Gallagher, of
Eurekn, Nevadn. In Fig. 1 the side of the plane is broken
awny to show the internal construction, and Fig. 2 is a de-
tail view of the cap supporting device.

The improyement is applicable to either a jack plane, fore
' plane, or jointer, of wood or iron.

The iron or bit, B, is screwed by a clamp screw in the
body of the plane, A, forming a small angle with the bottom
of the plane, and it is held in position near its cutting edge
by the cap, C, which is pivoted on a pin that runs trans.
versely through the plane. The position of the cap above
its pivot is pressed forward by two strong springs that are

up true, and polished. The balance wheel
is turned and grooved to correspond with

cone pulley, and is weighted to counter-
balance the treadle. The eravk shaft runs

the whole length of lathe, resting in Bab-
bitted journals, and has a crank on each
end, thus avoiding any unequal strain upon
the frame, and securing steadiness. It
runs lightly and freely, with high speed.

This lathe bas three useful attachments:
8 circular saw attachment, a bracket
moulding device, and a scroll saw. The
circular saw attachment, shown in Fig. 2,
is easily applied. and the table, which is a
light iron one, dressed up true, is sup-
ported by a standard set In the tool stock,
and admits of being rocked and tipped so as to saw any
bevel desired. It has two light running metal gauges for
slitting and cutting off.

The scroll saw attachment (Fig. 8) Is very simple, and use-
ful for sawing all kinds of scroll und fret work. Itis readily
attached or detached without pulling the lthe in picces.

The driving attachment of the sasw has a’perpendiculur stroke, |

which is important in the perfect working seroll suw,  The
spring and tension are firmly attached to the tail stock witl-
out the removal of a bolt or serew. The table tilts 45 with

out losing its central position, and the swing around under |

the arm s 25 inches

Flg. 2. -LATHE WITH CIROULAR BAW ATTACHMENT.

The attachment shown in Fig. 4, for moulding snd oros

mental brackets und other soroll work, ndds, with very littlo |

expense, a very desirable feature to the foot lathe. The stand
ard of the table is threaded, and is adjusted up and down b
turning it wround. The capacity of the cutter is such as
follow the scroll saw into very delicato p vints, and open and
mould them so as to give the work o more open and Jight

¥ | mdyantages claime

supported by a cross bar, D, fitted to slots in the sides of the
plane. These springs keep the cover down on the lower
end of the bit or iron, holding it firmly in place. As the
catting fron lies more nearly flat than in ordinary planes it
will make a smoother surface, aud it is more easily adjusted
than frons fastened with a wedge in the usunl way.
—— et r—
Now Inventlons,

[ Mr. Jonathan Miller, of Trenton, N. J., s patented an
improved combined Urn and Water Bottom, This is a
stoneware receptacle for bevernges, provided with & water
‘ bottom huving communication with two tubes formed upon
the outside of said urn, into one homogeneous picce there-

i with,
| Mr. Eliot 8. Hunt, of Elizabeth, N, J., has patented an
{improved Gate Hinge, constructed so that the gate when

! . : 3
'l'lmwl may be in line with the fenoe, and will allow the gate

to be swung back against the fence without straining the
hinges, i

Mr. Francis Keil, of New York clty, has devised an iln-‘
provement in that ¢luss of Cylinder Lateh Locks which can-
not be opened from the outside of the door without its own
especial key, It is slmple in construetion and not linhle to
got out of order.

Mr. John 8. Birch, of Orango, N. J., has patented an im-
proved Gun Wiper, having o novel devics for connecting
the wiping head to the rod, whereby the variations in the
slzos of the sorew shanks of different heads will not inter- |

An lmproved Device for Forclog Alr Into nnd through
the Water contained in Wells, cisterns, tanks, snd other
!-.. ssels to purify It, bas been patented by Mesars. Jerome
| 8. Higging and Riverious T. Higgins, of Califernis, Mo,

Mr. John H. White, of Hunt sville, Ala., has patented an
improved Mateh Splint, which is triangular in form. The

Laro a saving in material, producing with

to|a minimum expenditure of material a strong splint,  The

sharp angles of the spliot afford o ready and effective me-
dinm for rapidly communieating the flame from the head to

{ fere with conneoting different hends with the same rodd, \

tho body of the splint, and, as a larger number of splints
can be cut from n given quantity of wood, it follows that
for purposes of transportation a given number of splints can
be packed in a smaller space.

An improvement, in Adjustable Sieves hos been patented
by Mr. John Dildine, of Milton, Pa. The object of this in-
vention {8 to furnish an improved sieve for sifting flour,

Fig. 3.—SCROLL SAW ATTACHMENT,

meal, seeds, and other things requiring to be sifted or sepa-
rated. It is o constructed that it may be readily adjusted
to make the meshes smaller or larger, as may be required.

Mr. Henry Hardick, of Liberty, N. Y., has patented an
improved Fence. This invention consists in a metallic post
having an anchoring cross bar or foot cast upon its lower
end, and buttons upon one of its vertical sides, for the at-
tachment of the wire rails; an intermediate stay post is also
provided, which anchors a vertical cross tie connecting the
longitudinal wire rails.

Mr. Louis R, Sassinot, of New Orleans, La., has invented
an jmproved Portable Furnace. This invention is designed
for portable clay furnaces to provide a
busket frame that will at the same time
serve as a permanent support.

Mr. Simon H. Wiesedeppe, of Senecs,
Kuan., has patepted an improved Animal
Trap, which is simple in construction, in-
expensive, and reliable, catching the ani-
mal and holding him securely without
hurting him, and without alarming other
animals that may be near.

Mr. Heinrich Baum, of Hdchst-on-the-
Main, Germany, has pateated an improve-
ment in Coloring Matters to be used as
Dyes. This invention consists in manu-
facturing red, yellow, and brown colors
from the two disulphobetanaphtholic acids
by means of diazo compounds of xyloi-
dine.

Mr. Benjamin Landon, of Cauton, Pa.,
has devised an improved Mouth Piece for
Mail Bags, that can be easily and quickly
opened and closed, and that will remain
open when matter is being taken from the bag without be-
ing held, but at the same time can be securely closed and
locked,

A Hose Cart, which may be used to transport hose from
place to place, nnd in which the motion of the eart is made
availuble for winding or unwinding the hose rapidly without
straining it, has been patented by Mr. John Wilz, of Santa
Cruz, Cal.

Mr. Andrew Sheridan Burt, of Omaha, Neb., has patented
nn improved Tent, having a double row of eyelets or grom-
mets along the edges of the sections of canvas which form

Fig. 4.-BRACKET MOULDING ATTAUHMENT,

the ridge, and having flexible knotted chaln loops adapted
to be laced dingonally,

Mr. Paren England, of Lincoln, Nob., has devised a com-
bined Sash Lock nnd Weather Strip, desigued to both lock
the sash in any position, and at the same time totightly elose
the joint betweon the sash and the framing, to prevent the

entrance of cold air, dust, or snow,

. - A .
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"fuitv-- recent meeting of the Californin Academy of Sel-

has recently been published by Professor J. Boussingault, of

“ences, Professor Joseph Lo Conte remurked as follows:
There is a common, deeply rooted prejudice in the po-
pular mind—and it seems to be affecting even scientific men,
on the one side, as well as practical men on the othor—that
‘there is a kind of antagonism between theory nnd practice.

Now, so far from this being the case, n true theory s in-
) There is on in-

dissolu coted with a true practice.
dlmlu:::m bond between them, [t is evon closer

than this: it hus the relation of spirit and body. Sclence is
a complex web, woven warp and woof; the warp is solentifie
theory, the wool 1% tho matorinl derived from nature, It is
impossible that one should exist apart from the other. Every |
intelligent humnn setion, particularly of the complex kind,
is necessarily guided by theory. And this is the true differ-
ence, in fact, between human activity and ordinary animal
sction. Human action is the most comples, and it is always
guided by theory. The only difference between good prac-
tice and bad practice is that one is guided by good theory,
and the other is guided by false or bad theory. But all hu-
man action which pretends to be intelligent or rational, is |
guided bi some theory, good or bad.

There is, [ admit, a kind of theorizing, a spirit of theo-
rizing, and & theoretical habit of mind, which is destructive
of good practical work. But it is equally destructive of true
science also, I rofer to that theorizing upon an unsubstan.
tial basis, that theorizing merely for the sake of theorizing,
and merely for tho pleasure of the intellectual activity of
theorizing—merely for the self-complacent contemplation of
the besuty of the theories that wo oreate out of our minds,
In this case the whole web, woof and warp, is woven out
of the human mind, without the materisl being furnisbed to
it by natare. It is Jike castle building in theair, unsubstan-
tial and resting upon a cloud; beautiful it may be to con-
template, but rapidly disappearing before the sun. It islike
spiders’ webs, woven out of its own bowels, both warp and
woof; beautiful and intricate in its structure, and glittering
with the dew in the carly morning, but quickly brushed
away from the path of progress. This kind of theorizing
is equally as fatal to true scienceas it is to practical work,

This kind of theorizing is what we would call speculation,
Now speculation bears the same relation to true theorizing
in the world of science, which speculation bears to legiti-
male enterprise in business, As speculation in the field of
business is prostrating to true enterprise, and through it pros-
trating to the true prosperity of the community, even so spec-
ulation in the realm of science is destructive to true theoriz-
ing, and therefore destructive to real practical work.

But as enterprise is the basis upon which all legitimate in-
dustry rests, and must inevitably rest, and the whole pros-
perity of society must also rest with it, even =o it is upon
sound, cautious, inductive theorizing that the whole progress
of science and also of sound practical work is based. Science
is the open fos of speculation in both fields. Science
is the fast friond of legitimate enterprise and legitimate in-
dustry, also, in both fields,

L.

The Evaporation of Moisture from Leaves.
An exhaustive study on the physical functions of leaves

Scientific Qmervican,

IMPROVED MUSICAL CONDENSER.

Some time ago Mr. Varley constructed an apparatus,
called by him the ** musical or singing condenser,” and the
same is now being exhibited in London and attracting gen-
eral attention. The apparatus, like so many others of
similar character, is too complicated and incomplete for
practical purposes. It consists of the receiver, the u:nn»
mitting apparatus, and the condenser.  The latter, K, is
composed of a pile of leaves of paper and tinfoil, following
alternately; the pairs 2, 4, 6, ete,, are united together nt one
ond; the pairs 1, 8, 5, ete., at the opposite end.  The whole
is Inclosed by copper frames, D D', supplicd with screws to
conneet the wives. The sheets may bo firmly compressed,
the operation not being disturbed thereby in the least,

The receiving and transmitting appnratus consists of o sort
of telephone, B, The place of the diaphragm is filled by a
gheet of metal foil, L L, in the center of which is fastened
a eylindrical piece of carbon, G.  Against the latter is placed
a second carbon eylinder, H, resting on o wooden crosspiece,
A B. fastened at A to one wall of the case, B, by means of
a regulating screw, V, to the other wall. A spring, R, ex-
tending across the board, A B, imparts to the latter a cer-
tain degree of elasticity, which is necessary to insure suc-
Cess,

The metal sheet receiving the sound is connected with one
of tho poles of a battery, consisting of six Leclanché cells; the
Jower eathon eylinder is connected with (he primary helix
of the induction coil, M, swwhich connects on its part with
the other pole of the battery. TFinally the two poles of the
secondary helix of the coil are connected with the ¢nds, D
D', of the condenser,

7
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Paris, in which the phenomens connected with the absorp-
tion and transpiration of leaves are treated at great length.
Among others, numerous experiments were made on the |

f
bt s
difference in evaporation during the day and night. Those| Tbe receiving and Wm"g‘pmm““um!mmnmm“m

carried out with the leaves of the grape vine gave the fol-!
lowing bourly averages per square meter of folisge: in sun- i
shine, 35 grammes (560 grains); in shade, 11 grammes (176

grains; during the night, 05 gramme (Sgrains). The trellis |
on which the vine was trained was 39 inches high and 125
feet Jong, and presented & surface of 406 square feet of fo. |
liage. In sunny weather this was found to lose by evapora- |

~ tion in the course of 24 hours, 120 Ibs. of water, and nearly |

half of that amount during cloudy weather, To give an |
idea of the enormous amount of aqueous vapor dissipated

by plants in the sunshine, calculation showed that an gere

of beets could lose In the course of 24 hours between 20,000

and 23,000 lbs.  Another experiment made with a chestout |
tree 35 years old showed that it lost over 16 gallons of water |
in the course of 24 bours. The structure of the Jeaf, how. |
ever, containing 70 to 80 per cent of water, and possessing

s thickness frequently of not more than four-thousandths of |
an inch, the question might occur why the evaporation is

not much more mpid. The answerto this is found in (he
peculiar structure of the tissue forming the epidermlis, de-
signed especially to moderate the transpiration. 1In order
te observe the remarkable retentive power exercised by this
epidermis, one may expose for s few hours to the sun two
cactus leaves of the same superficies, one of which has been

deprived of its epidermis. In the case of the latter the eva.
poration will be about fifteen times ae rapid as in the other,

It Is the presence of a similar tissue, forming the skins of
fruits, which prevents an ovaporation that would be other

wise too rapid.  Avapple, for instanee, deprived of its skin,

loses 55 times as much water ae n whole specimen in the
same time. The physiologieal energy of leaves is notably
lessened by losses resulting from rapid evaporation, Thus
an oleander leaf, containing 60 per cent of water, when In.
troduced into an atmosphere containing carbonie acid, do

composed 16 cubie centimeters of this gas; one containing
88 per cent decomposed 11 cubic contimeters, snd one con

taining but 20 per cent was without action

The secondary helix of the coil consistsof twenty layers
of No. 82 wire, well covered with silk; the primary helix
consists of five layers of No. 16 wire. The length of the coil
does not exceed 23¢ inches, and the core is 3¢ inch thick.

lated by experimenting. The two carbon points, when at
rest, should not touch each other, but must be brought into
contact by the slightest vibration of the metal sheet. The
right position may be determined as follows: When the same
note is repeatedly sounded into the collector, the carbons
may be approached till the sound is distinetly reproduced.
When three notes, sounded in succession into the collector,
are plainly heard from the condenser, the spparatus may be
considered sufficiently well regulated.  The melody must be
sung into the receiver while the mouth is placed as near as
possible to the entrance.  Voices resembling the sound of a
flute are most casily reproduced.

The apparatus may be used in the same way as Edison’s
telephone.  When it is used as & microphonic receiver,
the carbon points must be brought into contact.— L' Flectri-
eité,

S e r-—
Natural History Notes,

An Aquatic Fern.—Professor DD, C. Eaton, in a communi-
cation to the Bulletin of the Torrey Botanieal Club, announces
four additions to the fern flora of North America. These
are all tropical pecies, and were detected in Florida, One
of them, Ueratopteris thalictroides, s one of the most pecu-
linr of ferns, and was discovered g.. #ing in the waters of
Prairie Oreek. 1t is as truly an aquatic plant as pickerel
weed (Pontederia), or barr-reed (Sparganium), and has been

found in still or slowly moving waters in most tropical and
many sub-tropical regions

Indies, in Mexico, New Granada, and Brazil, and in Africs,
Madagascar, India, Java, Hong Kong, Australia, ete. The
#terile frond varies from a perfectly simple Jeaf to one which
Is twice or threo times pinnate; the simpler ones are float-
ing, and are produced early in the season, and the more com-
pound fronds come later, and are emergent. The veins are
everywhare finely roticulated. The fertile fronds have very
numerous linear, or somewhat podlike segments, with the
margin reflexed o form a broad and continuous membrana-
| ceous involucre.  The sporangia are scattered on the backs

" | the lung; but, judging from external characters, the differ-

! been supposed. -

- | ably south of the isolated groups bitherto

It occurs in several of the West |

[JANUARY 4, 1870,

of the veins, and are nearly globosge in form, and are more
variable inrespect to the ring than in any other fern.  This
organ is sometimes entirely wanting; at other times it is
composed of a fow obscure joints; und again it isbrosd and
nearly complete,  So variable is this fern that st least four
genera and two suborders have been found for its reception
and, though Hookor placed it at the end of the Pleriden,
its proper position among ferns is by no means yet sottled.
Up to the present but two sterile specimens of this curlous
plant huve been found, but itis hoped that ere long the dis-
coverer, Dr. Gurber, may be successful in bis search for frult-
ing fronds,

| Embryology of the Gar Pike.—~The gar pike (Lepidostern)

I being one of the few living survivors of those vast extinot
orders of geologic ages, it has been considered especinlly i ¥
important by naturalists that means should be taken to com- A
pare its embryology with that of other modern fishes in or- |
der that the structure of past races might be more fully
known, and more light thrown on modern questions of evo- ]
lution. As much as this knowledge has been needed, no one A
had been successful in raising the young of the gar pike till
last summer, when Mr. Alexander Agassiz sccomplished it,

The results of his observations are recorded in a paper read

| before the National Academy, in this city, during November,

' The gar pike ascends the St. Lawrence in May, and about
the 20th lays its large viscous eges, which stick fastin an
isolated way to whatever they happen to alight on. The

|eggs look very much like those of toads, having a large
outermembrane and a smull yolk. Mr. Agassiz's nssistant | B

' brought to Cambridge about 500 naturally laid eggs, all but 3
thirty of which were destroyed by mould. The young be- !

gan to hatch in six days, and Mr. Agassiz began his studies,

the misfortune to the e¢ggs preventing any examination pre- ,

vious (o the birth of the fish. He found that the little gar [

pikes were not so different from the young of the bony fishes ;

'as he expected.  He did not make out the development of

|ence is small. Connection with the sharks was exhlbiledln
' the similarity of the branchial arches, and by the presence
of the lateral fold in which the pectoral fins are formed.
The manner in which the tail is developed was found to be
very like what takes place in the bony fishes. Among the
ganoids the dorsal cord is at first straight, then it assumes a
slight curve upward at the extremity, and finally there ap-
pears, underneath, the beginning of a lobe pointing toward ’
the complete heterocercaltail. This is likewise so in the
bony fishes; but in the gar pike it is a permanent condition,
while in the bony fishes the extremity of the dorsal cord be-
comes extinct. The mode of development of the
lobe furnishes another point of resemblance. A liken
the shark is noticeable in the brain and mode of formation
of the gills. The young gar pikes are slow in their move-
ments, swimming about but little, and attaching elves
to fixed objects by an extraordinary horseshoe-shaped ringof
sucker appendages about the mouth.  The summing up of
Mr. Agassiz’s investigations is, that the young gar pike ha
many characteristics in common with the sharks and skates,
but is not so different from the bony fishes as has hitherto

The Sequoias.—Mr. John Muir has an interesting
Harper's upon the * New Sequoia Forests of C
. He gives therein the details of a discovery by
' grand forest of Sequoias seventy miles long, I

which ir
species is still in a vigorous state of existence.

tofore been argued that the few grou) :
made it probable that the species was
strongholds upon the earth, for it has come:
pre-glacial times, when it existed in Europe
testifies. Mr. Muir's reseurches lead hix
species has never been more extensively
Sierra in post-glacial times than it is now

secas:

It is common on all parts
| a monstrous size. It hasa fr
!;umngnndhuypincmnd
(are narrow and weak. It would at
| impossible fora crab to open A strong
‘the husk; but Mr. Liesk assures m
the operation effected.  The crab beg
fiber by fiber, and always from that
three eycholes are situated,  When thi
commences hammering with its beavy
oyeholes till an opening is made; thon
body, by the aid of its narrow pair of
albuminous substance. 1 think this
|instinct as T ever heard of, and
structure bolween two objects a)
each other in the scheme of nature as
| nut,” =0 AN
. A Viciparowus Cockroach.—At a rece
gmmmamm
it might interest the members of
the course of his anatomiesl work
" markable case of viviparity in the
‘cockroach belonging to the genus
of which inhabit the tropical forests
‘of Australia, where they live in the r




G T species n question was Panesthia Javanica, from
B mmr;nwmoi pouch of the female of which he had
extracted young white specimens of 646 mm. inlength; and
these, from their being already provided with logs, antenne,
black eyes, and the pumber of already hard tipped goath-
point of birth when the mother was thrown into the alcoliol.
He gested that the curiousand as yet unexplained
jabit evinced by several European species of cockroaches
(Battida) of carrying their eggr capsules about with them for
~ a week, or even for 80 long o period a8 o fortnight, beforo

depositing thom, might possibly be explicable us the reten-
tion of a vestige of u lost viviparous character.
——er—

Astronomlieal Notes,
OBSERVATORY OF VAssAn CoLLEGE.

The computations in the following notes are by students
of Vassar College.  Although only approximate, they will
cnable the ordinary observer to find the planets.

: ' M. M.
Posttlons of Planocts for January, 1879,
Morcury.

On January 1 Mercury rises at 6h. 20m. A M., and sets at
Sh. 47Tm. P.M. On January 81, Mercury rises at 6h. 16m.
AM,, and scts at 3h. 28m, PN

Mercury can be scen only in the morning. On (he 16th
it will be ic its best position, and will rise about 6 A.M. It
can probably be seen in the southeast,

Venus.

Venus will not be seen in the early part of the month.
On January 1 Venus rises st 8h. 2m. A, and sets at
5h. 2m. P.AL

On January 31 Venus rises at 8h. 3m. A M., and setsat 6h.
16m. P.M. Yenus and Jupiter will be neacly in the same
position on the evening of the 23d.

DOUBLE SCREW PARALLEL VISE.

Wo glve berewith an engraving of o new parallol * leg "
vise, manufnctured by Megsrs, Flsher & Norris, of Trenton,
N. J. The movable jaw of this vise iv supported by an arm
that passes through a mortise in the stationary one, and it i
operated by two serews which are connected by an endless
chain, each screw being provided with a chain wheel, so that
when the upper screw is moved by the handle the lower

Mars,
On January 1 Mars rises at 4h. 52m. A M., and sets at |
2h. 11m. P M. '
On Janoary 31 Mars rises at 4h. 86m. A M., and sets at
1h. 32m. P M !
It will be seen that Mars can be visible to the eye in the
early morning only; like Mercury, it rises south of east. ‘
Juplter, I;
Jupiter sets early all through the month. It rises on Jan-
uary 1 at 0h. 17m. A. M., and sets at 7h. 1m. P. M,
On January 31 Jupiter rises at Th. 39m. A. M., and sets at
5h. 89m. P M. Jupiter and Venus have nearly the same
position on January 23.

Saturn. !

Our distance from Saturn is incressing, and the planet is
less conspicuous, but s readily found as soon as the daylight
is out. It passes the meridian on January 1 a few minutes
after 5 P.M., and on the 31st at 19m. after 3 P.M., at an alti- |
tude of 45° to 46°. Saturn sets on the 1st at 10h, 57m. P.M.,
aod on the 31st at 11m. after O P.M.

The satellite Titan can be seen with a small glass, On
December 14 this satellite was seen far on the left of the |
planet (with an inverting telescope), and as it repeats its|
journey in sixteen days, it will be found in that position
again on the 30th, and again on January 15.

The smaller satellites of Saturn can be seen only by the
nid of large telescopes. At times six of the moons are seen
surrounding the planet, sometimes lying along its path and
sometimes grouped together around the tips of its ring.

Uranus,
The distant planet Uranus rises on January 1 at 8h, 59m. |
P.M , and sets at 10b, 17m, of the next morning, On Jan- |
uary 31 Uranus riges at 6h. 56m. P.M., and sets at 8h. 17m.
AM. of the next day. This planet, which was at one time
near Regulus, is now near the star Rho Leonis,

:
Neptune,

On January 1 Neptune rises ot 52m. after noop, comes 1o |
meridian at 7b. 40m., and sets at 2h. 20m. the next morn-
ing. With small telescopes it can be seen as a star,
comes to the meridian about 4m. earlicr every evening, it is
not likely to be seen even us o star after the middle of the
month,

- - e
Froportions of Mully, Engines, and Mollors of
Yachts,

The following table, giving dimensions of hull and
machinery as proportioned by a well known builder of steam
yachis, contains particulars which will be of interest to

many of our readers:
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08 11 4 B475 %0 10 |12 54| 6 |64 | 86 | 402
13 4 1048 '9% 12 l12 5817 L6090

As it!

FISHER & NORRIS' PARALLEL VISE.
serew moves gimultancously with it, thereby insuring the
parallelism of the juws.

We are informed that the jaws are of the best tool steel

welded on and properly cut and hardened, and that the
screws and thread boxes are of the hest refined iron, the lat-

 ter being “solid cut.” These vises are either with or with- |

attachment.
O

New Samrre Packace ror THE Mars.—A mail pack-
age, composed of tin, has been approved by the Postmaster
General, for the transportation of sumples of flour, bran,
sugar, needles, nails, ete. The package has a clasp; there

out a swivel

/I8 no danger of its self opening in the bags, while the con-

tents can be readily inspected.
= __ 3

Correspondence.

The Supposed Volenno In the Moon.
7o the Editor of the Seiontific Amervican :

The nccount, in your issue dated the 21st inst,, of the sup-
posed volcano in the moon, seen by Mr. John Hammes,
calls to mind a theory I had some years ago, namely: me-
teors fall, of course, upon the moon as well as upon the

| earth, but the moon having no atmosphere, they reach its

surface with their full cosmical veloeity, If a meteor as
large as some that have reached the earth should strike the
moon the heat developed would turn the meteor to vapor,
and an astronomer on the earth that chanced to have his
telescope pointed that way would observe phenomenn simi
lar to those seen by Mr. Hammeoes. Baxurn P. Gany.

Oshkosh, Wis., December 14, 1878,

— - —
A Fast Little Side=Wheeoler,
To the Editor of the Scientific Amorican ;

In your issue of Novembor 28, [ was interested in the
statement made by 8. Firth, of Auckland, N. Z., in relation
to his steam Jaunch, and as my experience has been the op-

[ posite to his, In relation to verticl boilers, I thought it
L might be of Interest to some of your readers,

I built % small side-wheel boat, 26 foet long and 5 feet 8

inchies b'

am, flat bottom, with fine lines fore and aft, und
depth of hull 2 feet.  The puddle wheols are 4 feet 8 Inchos
Hin diameter and 24 inches wide, being connected 1o engine
by gearing—proportion, 5 to 1. The engine is horizontal,
4 inch bore and 6 inch stroke, cutting off at o4 stroke, The
avernge number of revolutiony of engine is 200, with 100
Ibs. of steam. The boiler is 80 inches high and 22 jnches
dinmeter, containing 91 flues 24 inches long by 1 Inoh dia
metor, and o fire box 18 inches dinmeter by 12 lnches
high

I have raised 5 1bs. of stesm in 20 minutes from cold
water, and with nnthracite coanl, out size. This boiler fur
nishes ample stoam, with oxboust draught.  The boller
never foamed any, excepting onee or twice when flrst used,
which wus coused by ofl being used in drilling holes for

rivels, and considerable remaining inside

This boller performed so well that many bave remurked
its wood qu ities,

Last winter the boat was lengthened 10
504 | feet, and the wheels eularged to 5 feet 8 inches diameter and |

-

7 inches, and will

Bhe casily

The boat draws

28 inches wide each.
onrry 20 persons, drawing about [2 Inches,
makes o mile in 8 minutes, and I think that compares well
with many steam launches using the same power. Our river

is shallow, which prevents our using o screw. Sometimes
we can get only 14 inches of water in many places. In going
through rapids we bave used steam as high as 110 and 120
Ibs., but never has the boiler failed in any particular.
| 1 think the trouble with Mr. Firth's boiler waa that it was
too small for his engine. My experience inclines me toward
the vertical boiler for this kind of purpose. I hope my ex-
I perience may benefit others who can use only side-wheel
| bouts. C. A. Tuoursox,
Owego, N. Y., Nov. 27, 1878

el O P

Curlositics of Botany.
| To the Editor of the Scientific American :

Inthe article on the ** Proceedings of the Torrey Botanical
Club,” published in your issue of December 7, mention is
made of a * full blown rose ” from the center of which an-
other perfect flower was growing. I wish to state that two
roses were found last summer growing on the same bush,
one baving a cluster of five perfect buds raised on a stem
from its center, and the other three,

A species of Allium was found in which the stamen, in a
flower otherwise normal, was replaced by a bulblet; also in
another flower one of the stamens was replaced by a perfect
flower.

An ear of corn, which has grown wrong side out, is in my
possession. The ear has the form of an inverted truncated
cone, bearing the kernels on the walls of the hollow. The
cob has a smooth exposed surface, and a texture somewbhat
more compact than the cob of normal ears.

Arkansas Industrial University, Fayetteville, Ark.

F. Leroy Harvey, Prof. of Botany.

O>--C

Pure and Unadualterated Baking Powders.
Believing that inestimable good will result to the public
| from the questions lately raised in the columns of your
| paper in regard to the healthfulness of certain articles used
|in the preparation of food, we think you will not hesitate to
lmwn your efforts by pointing to goods of marked purity
' and reliability.

Cleveland's Superior Baking Powder, manufactured at
Albany, N. Y., has, during the past nine years, gained a
widespread popularity, and very many of your countless
readers will be glad to know that it is approved and recom-
mended for purity and healthfulness by such eminent chem-
ists as the following:

New Haves, Coxy., December 7, 1878,
Messrs. Cleveland Brothers,
911 and 913 Broadway, Albany, N. Y.:

This certifies that I have recently purchased of several
|groceis in this city packages of your ** Superior Baking
| Powder,” have submitted their contents to chemical analy-
: sis, and bave found them to consist only of very pure and
| entirely wholesome materials, very suitably combined for
this purpose. They contain no other acid than that of the
purest grape cream of tartar, and are completely free from
alum or any other deleterious or doubtful substance. They
are, as to their composition, in all respects what you claim.

8. W. Jouxsox, Ph.D.,
Professor of Chemistry in the Sheflield Scientitic School
of Yale College; Director of the Connecticut Agri-
cultural Experiment Station.

Hosoxex, N. J., December 11, 1878,
| Messrs, Cleveland Brothers, Albany, N. Y.:

I purchased s package of Cleveland's Superior Baking
Powder of Messrs. Park & Tilford, in New York, and have
made a careful analysis of the same. I find it to consist of
pure cream of tartar, mingled with such other ingredicnts as
render it an effective and desirable baking powder; and that

l it does not contain any alum, terra alba, or any adulteration
 whatever. It is, in my estimation, among the most whole-
|some compositions for a baking powder of which I have
any Enowledge, Hexny Mortox, Ph.D.,
President of the Stevens Institute of Technology.
New Yonrk Crry, December 12, 1878.
| Messrs. Cleveland Brothers, Albany, N. Y.:
| The results of a complete analysis on several packages of
[ your Suporior Baking Powder, purchused by myself of gro-
cers in this city, confirm the fact that it is made of pure and
healthful materials, well manufactured, and it is in every
particular reliablo and most wholesome. Having bad the
‘oxamination of the materials used in manufacturing your
powder for mapy years, it affords me pleasure to recom.
~mend it without reserve, W, M. Hanmsunaw, F.C.8.,
[ Annlyst for the Chemienl Trade of Now York; Chemist
‘ of the New York State Agricaltural Society; Apa-
Iytical Chemist to the New York Produce Exchange,

West Pinuaveuenis, Pa,, Docomber 7, 1878,
I have mado a very careful anatysis of * Cleveland's Su.
perior Baking Powder,” bought from grocers in this city,
{aud have found it 1o be perfectly pure, and manufactured
| from the best quality of cream of tartar and other materials.
[t is entirely free from alum, scid phosphates, torm alba,
}uml other substances which oare frequently used for the
manufacture and adalteration of baking powders; and on
sccount of its purity and healthful constituents, deserves to

be highly recommended. F. A Gexra, PLD,,
Professor of Chemistry and Minemlogy in the University

of Ponosylvania, Philsdelphia, Pa

!
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Imeerviovs Rupner Tousisa.—It I8 asserted that Indis
rubber tubing may be made entirely impassable to coal gas
'»"-: painting it over with a solution of silicate of godium
therwise,known as ““ water glass,” ‘

decorations; the second is the department devoted to tele

four interior | graphy: the third, French upholstery and interior decora
tions, and the fourth is the department of carpets, tapestry,

PARIS EXHIBITION.
We give on this and the opposite page,
views of different departments at the Paris Exhibition.
The first affords an idea of Belgian furniture and interior ! eto., in the French section.
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Asphalt Pavements, ant to ride upon, and will prove a great saving in the expense ‘ immense number of loosely reined horses ** take a tumble.”

Berlin has attempted to introduce asphalt pavements upon | for running stock, but also very expensive in the matter of | The most recent victim was Herr Wachtel, the tenor singer,

a few of her best streets. In some respects it seems of doubt. | horse flesh. When wet it is so slippery that few horses are | whose horses slipped, ran away, and Wachtel, attempting
ful success, The roadway is very smooth and hard, pleas- | able to traverse it with safety, and on every rainy day anlto jump out, was quite badly injured by his fall
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VIENNA BRONZE WORK.

Great oxertions were made by the Austrian manufacturers,
not only to make a fine display at Vienna, but also to carry
off at Amsterdam tho special prizes offered by the Dutch
authorities for the best designed articles admitted to the in-
ternational competition,

Among those who contributed choice gpecimens was
Hollenbach, of Vienna, whose bronze work attracted no little
admiration,

One of the finest examples of M. Hollenbach's work, a
flower vase in gilt bronze, is shown in the accompanying

engraving.

Promised Revival of Sodom and Gomorrah.

It is reported that French capitalists have secured a grant
for & railway line from Jaffa to the interior of Palestine,
which will open up the Jordan valley and the whole region
north of the Suez canal. In certain contingencies this road
might become of great military usefulness. but it appears
further that the productive resources of the country are con-
siderable, and what is more surprising, that the Dead Sea
ftself can be turned to commercial account. Chief of these
at present aro the stores of natural combustibles for which
that region is noted.

Hitherto the main obstacle to the development of steam
traffic in the Levant has been the total absence of combusti-

Scientific 2merican,

The Dralnage of Lake Fuclno,

The opening lecture to the class of Civil Engiveering, at
the University of Edinburgh, was lately given by Professor
Fleeming Jenkin, The Professor gave an account of the
great project for draining Lake Fucino, in Italy, which,

commenced 2,000 years ago, had at last been successfully |

accomplished. The lake was situated in the Abruzzi pro
vince, 53 miles cast of Rome, and covered the greater part
of a large table land near the small town of Avezzano. The

surface of the water was 2 094 feet above the sea, but to the |

lake there was no natural outlet; and though the action of
the wind on the water prevented it from stagnating, the
neighborhood of the lake was very unhealthy. Whenever
there was a succession of years in which the minfall was
heavy. the lake rose enormously, and covered the adjoining
country. The nearest river was the Liris, 8% miles away,
but the mountain Salviano and a high plain separated the
two. The comparisons between what the lake was recently
and what it had been in ancient times, were extremely cu-
rious, as showing the changes which took place in the rain-
fall over a long cycle of years. Between 1783 and 1816 the
lake rose 30 feet 5 inches, and was then 74 feet deep.  From
the commencement of 1820 to 1835 it fell to nearly 11 feet
below its level in 1783, being then 31 feet decp.

had risen again 30 feet.  The remains of drainage works on
the lake showed that its area was about the same in 1816 as

ble material.  Not only Egypt, but the shores of Syria and |it was in the reign of Julius Ceesar or the Emperor Clau-

the Red Sea are completely
stripped of wood, and the coal
imported from the West com-
mands a price mnging from
$10 10 8§34 a ton. Now the
masses of asphalt continually
thrown up by the Dead Sea at-
test the presence of vast subter-
ranean layers of fossil vegetable
matter, and these signs were not
long overlooked by the enter-
prising men attracted to Suez by
the opening of the canal and the
movement of commerce in that
direction. Recently numerous
soundings have been made be-
tween Jaffa and the Dead Sea,
which, so far, have not disclosed
any deposits of coal proper, but,
on the other hand, have laid bare
inexhaustible beds of lignite.

Of itself this store of lignite is
likely to prove an inestimable
gain to the industries and com-
merce of the Levant; but we
should add that the juxtaposi-
tion of aspbalt in great quanti-
ties furnishes the elements of a
mixture of lignite and asphaltum
in the form of bricks, which is
equal in beating cupacity to the
richest bituminous coa), whileits
cost on the ground is only $2.50
aton. Itis known that similar
bricks, made up of coal dust and
bituminous debris from gas
works, are much sought after by
French milways, since, besides
their heating power, they greatly
facilitate stowage, owing to their
regular shape.  Of course the
bitumen of lower Palestine has
been known from immemorinl
times, and was used to impart
solidity to the structures of un-
baked clay in Assyria and Egypt;
but it may be said that the dis-
covery of the subterranean com-
bustible has lifted once for all
the curse which has so long
rested upon Sodom and Gomor-
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VIENNA BRONZE WORK.

rub, and will transform the wasted shores of the Dead Sea | dius: though there was evidence that it had risen much

into a focus of industry and a maguzine of wealth,

B —

New Mechanleal Inventlons,

An improved Wrench has been patented by Mr, William
R Leeson, of Bridgewater, England. This invention relstes |
to udjustable spanners or monkey-wrenches, and consists in :
a sort of toggle bar applied between the movable jaw and |

the shank or handle so a5 to causs the latter to be firmly | Emperor Claudins,

higher in prehistoric times.
| was 33,060 ncres,
| broad,
been silting up at the rate of 12 inches per century—and
that waus an interesting geographical fact, ns showing the

The average extent of the Inke
It was 124 miles long and 08 miles
The Itulinn engincers ealeulated that the lnke had

rute ut which these large lakes silted—so that the present
bottom was 15 feet Ligher than it was in the reign of the
Julius Ceesar had conceived the utility

griped, so that when pressure is applied to the jaw in a di- | of draining the lake for the sake of the health of the dis
rection tending to open or move it away from the fixed jaw | trict, and also with the view of increasing the comn growing

the gripe becomes tighter,

| arew near Romo ;

but his death put an end to the scheme. In

An improved Mechanical movement has been patented by | the reign of Clandius the project was again revived, and the

Mr. David E. Cripe, of North Manchester, Ind
of this invention is to furnish auv improved device for use

11 !
upon all machinery where s rectilinear motion is converted |
into a rotary motion, to prevent the machinery from stopping |
with its erank upon o dead centor, so that the machinery can |

nlwnys be started by the movemen® of the driving pitronn
An improved Fan Attachment for S8ewing Muchines, ete.,
has heen patented by Mr. Jumes W. Chambers, of Baltimore,
Md A standard is 4']5”"]0"" 1o the 1.!;'4, and a socket to
receive the fan handle in pivoted to the
brated by the conjoint and alternate action of s spiml *pring

standard, and s vi

and a flexible cord attached to the machine

The object | favorite Nurcissus was ordered to go on with the necessary

works at the public expense.  Suetonius stated that for
eleven years 80,000 mon were omployed there, and the elder
Pliny said that the waorks were so oxtraordinary that no lan:

guage conld glve nny idea of them.  These works consisted

[ In boring n tunnel under Mount Salvinno, 084 foeot below Hs

summit, and under the Palentine fields at an averago depth
of 828 feet to dischinrge into the river Liris the surplus water
of the lnke The construction of n tannel of about four
miles in length at s great depth under a mountain was, In
the then stute of engineering solence, s wonderful under

taking. It would not e an cusy job now. The tuunel ne-

In 1861 it |

[JANUARY 4, 1870,

— —
[ tually was made, and the lake partially drained; and it ap-
peared from the remains of the old tunnel that the original
engineer understood his work well, but that the designs
were imperfectly carried out, and the work shockingly
scamped by the contractor. First of all, levels could not
have been well understood in those days; nevertheless, the
outfall had been most correctly chosen, so as to give the
reasonable fall to the water of 13{ in 1,000; the new outlet
at the river Liris was within a foot or two, and at the same
| level as that chosen by the Roman engineer, and the Roman
engineer had also selected the direction of the tunnel very
properly, and had followed so correctly the configuration f.;f
the ground in making it that the modern engineers had not
been able to improve upon it. The old shaft=—40 in number
—which had been sunk so that headings might be driven in
various directions at one and the same linu-: had been well
constructed, and had been largely taken advantage of in con-
structing the modern tunnel. A great difficulty the Romans
must bave encountered was the quantity of water which
flowed from the strata; and how they got over it was not
easy to say, as it was not known that they bad pumps suf-
ficient to cope with large accumulations of water. One of
the most curious things about the old tunnel was the con-
stant variation of the cross sections. Beginning with a finely
arched entrance, the tunnel as it went into the hill got small.
er and smaller, just as the men got tired of the work, anti]
in the center there was only a hole large enough for & man
to creep through. Then jt
opened out again toward theont.
fall. Where it could be jn-
spected it was all right, but what
was altogether out of sight had
been scamped in the way indi.
cated. During the progress of
the work a great slip had oc-
curred; and evidently, as they
could not get through the loose
earth, the workmen turned off
to the right and made a curved
gallery through the stone, some
400 feet in length, round the ob-
structing mass. The tunnel was
opened by Claudius, who first of
all witnessed a sanguinary sham
sea fight on the lake, in which
the convicts, gathered from all
parts of Italy, were made to de-
stroy cach other. The tunnel,
however, soon got blocked, and
it was not until Hadrian'’s time
that it was put right. The lake
was then reduced to some 17,000
acres, The entrance to the tun-
nel seemed to have been keptin
good order down to the 5th cen-
tury, but with the fall of the
Roman Empire the tunnel was
ubandoned and the lake resumed
its ancient extent. Various abor-
tive attempts were afterward
made 1o open the tunnpel from
time to time, In 1851 & com-
pany, with a capital of £200,000,
was formed for draining the lake
—the concession they were Lo get
1 return being land which was
reclaimed; but this enterprise,
100, fell through.  Prince Alex-
ander Torlonin, who held half
the shares in the concern, how-
over, bought up the other half,
and having obtained the repeal
of some objectionable clauses in
the concession, procecded with
the work.

He consulted n French engi-
neer, Franz Mayu de Movsucher,
under whose direction a tunnel,
following the iine of the old one, for carrying off 11,000 gal-
lons of water per minute from the lake, was completed in
June, 1876, The cost had boen £1,760,000 sterling, The
lnke had now been completely draived, Torlonin had got
nn estato of 86,000 acres, the nelghborhood was now healthy,
and the general prosperity which had been brought atiout
1o the population, by thisgreat work, had been most marked.

A e
Trinl of Bralnerd's Exhaust Pipe,

Brainerd's patent variable exhaust pipe, which we illus-
truted on page 202, vol. xxxviil., has recently had a trial on
one of the engines of the Geand Trunk Rallway, Canada,
Four trips were made under similar olroumstances, two with
the Brafnerd extuust and two with the ordinary nozzle.
The following table will give an idea of the comparative
valuo of the two nozsles;

Pralnerd's
Total welzht of traln | :
Tota] welaht Wt ey g PO (A ;

‘ e y .
Total welght o{o‘:o.l bnmdnmp- i

Ordinary

Total welghy'of cua et I poaska e T
ital we n
ton of load per mile .. Ml’: 118 ;
Pounds of water ovas tesanarsrngnng IS
Puands of water evaporated per pound of
QORS s aoses. sunsrssansennehs “ees an eanae
Maximum stoam Prossure. . ... ..ocovins e ’lg
Minimum steam pressure . 10

Avornge sloatn [Tesure . ........ . ..
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Jarvis Patent Boiler Setting burns wet peat, screen-
Ings without blast. A .F.Upton, Agent, 4 Congress St.,
Boston, Muss,

Assays of Ores, Analyses of Minerals, Waters, Com-
Fuller & Stillman, 40 & 42 Broadway, N. Y.

‘West Broadway, Reade and Hudson Sts., N. Y., Aug.
2,157, Messrs. H. W. Johns Manufacturing Company,
§ Maldon Lane, New York. Dear Sirs —In my applica-
tion of It, ns Boller and Steam Pipe Covering, your As-
bostos Felting (single and doublo alr ohnmber) glves
most completo and thorough satisfaction, and s far su-
porior to any of tho various non.conduoctors that 1 have
tried or am familiar with. 1 very willlngly rocommend
1t Lo engineers and the public generally s the bost non-
conductor of heat that has beon put upon the market.
Yours respeotfully, Chas. D. Doubleday, Eogincer for
H. K. &F. B Thurber & Co.

Manufacturers of Hand and Power Brick Machines-
Pleaso send elrculars and prices to IL P, Gregory & Co.,
San Franolsco.

T'wo Iron Coal Dumping Cars for elevated track, $30¢
cost §250. 310 York Ave., Philadelphia, Pa.

Ono half of patent for sale of Tubular Iron Grindstone
Frame. J. B. Defreest, 73 Ferry 8t, Troy, N. Y.

Wallace Electric Light Machine, 1,500 candle power;
in use only two months, and guarantesd in perfoct order,
Cout $120; price $200. B. T, Jr.. P, O, Box 8814, N, Y.

The best Friction Cluteh Pulley and Friction Hoist-
{ng Machinery in the world. D.Frisble & Co.,N.Haven,Ct.

The Lambertville Iron Works, Lambertville, N. J.,
bulld superior Engines and Bollers at bottom prices.

Emplre Gum Core Packing, Soap Stone Packing, Pis-
ton Packing; all kinds. Greene, Tweed & Co.. 18 Park
Place. N. Y.

1,000 24 hand machizes for sale. Send stamp for de-
scriptive price list. Fursaith & Co., Manchoester, N. H,

Bevins & Co ‘s Hydmaulic Elevator. Great power,
simplicity safety oconomy,durnbility. ™ Liberty SL.N.Y.

Hydraulic Elevators for private houses, hotels, and

Seientific Amervican,

11

S —
Punching Prosses, Drop Hamsners, and Dies for work-
Ing Metals, etc. Tue Stiles & Parker Pross Co., Middle-
town, Conn.
Hydrmulic Prosses and Jacks, new and second hand.
Lathes and for Polishing and BuMng Metals.
E,. Lyon & Co., 410 Grand 8., N. Y.

depends on the kind of battery used, as there existe s |
certaln relation between the reslstance of the magnet
‘ ;:ulluomll ll:nl n: the h.(('r':. Where & quantity battery
{18 Usod the wire may be langer than when the bat
Niekel HIMI‘I..—A white deposit gunnlu:tl by using ‘ in arranged for Intensity, 2 1 have straight soft l:rm’
Ourmaterial. Condit,llanson & Van Winkle,Newnrk.NJ. | cores 34 inch In diamoter, olght In number: 1 calcalate
H. Prentiss & Co,, 14 Dey 8, N. Y., Manufs. Taps, ' to use both onds of the cores |f possible: the cores will
Dies, S8crow Platos, Roamers, ote. Bond for lst. | be about 41§ Inches In length; would such an aArrange-

Solld E Valeanite Wheels—The Solid Original ‘mum Keneiate any power for propelling light ma- |
Bmery Wheol — other kinds imitations snd interior, | Chinery? A. Yes, but U-magnets would be better. 3.
Cautlon.~Our name s stamped In full on all our best | What alzo wire Is generally usod for winding the per-
Standard Bolting, Paoking, and Hose.  Buy that only. ' manent magnets of dynamo-electrie machines. and also
Tho best I8 the cheapest. New York Belting 80d 'ack-  what aize for winding the eleetro magnets? A Where
ing Company, 57 and 3 Park Row, N, Y, | pormanout magnots are used they are not wound. When
Nickel Plating, ~Wenzel's Patent Porforated Carbon | olectro-magnets are employed, the size of wire varies
Box Anode for holding Grain Nickol. A, G, Wensel, 114 greatly with the use to which the machine is appiled;
Centuor £t,, Now York Clty. the same Is true of the armaturs,
Bolt Forging Machine & Powor Hummers a » Ity .
SO Y Machine b BN mnohmcr.l’:’:l" . () 8.D.C. asks: 1, How many pounds pres-
ure will & boller stand which Is mado of beavy tin, 10
For Solld Wronght Iron Boams, oto., see advortibe= jyolion diamoter, 15 el high hnvlmx?orl'll!rﬂl h
ment.  Addross Union Tron Mills, Pittsburgh, Pa, f0r g0y o g“,,' working pmm;m. 1 to 20 Ibs r:.,

lithograph, eto.
square fuch. 2. Give directions for making a good ma
To Manufacturers.—Messrs, Bignall & Ostrander, 806~ ¢hing which will farnish sofficlent electricity to pro-
808 N, 2d St St l::!h. Mo, have sdded to thelr pressnt |duce an clectric light, sald machine 1o be run by a
establishment & Machinery Department, from whenee | oy cnging A See SCIENTIFIC ANERICAN STFFLE-
the wants of the Western machine-using public will be sxirs Nos. 17 and 154
sapplied. Manufacturers will do well to correspond < ‘ )
| (10) W. H. A asks: 1. What is the weight

with them.
" Manufscturers of Improved Goods who desire to bulld  of a United States gallon of water, and how many cubie
up » lucrative foreign trade, will do well to insert & woll Inches In it? A. §331bs., 230% cable Inches, 2. What ma-
displayed advertisoment In the SCIENTIVIC AMENICAN | torlal will fit & piston in & cylinder water tight, so that
‘Export Edition. Thiy paper has a very large foreldn whon working the smount of friction shall be as small
ctreulation. as possible? A, Any hard metal, accnrately fitted. 3.
24 x 48 In. Wright's Automatic Engine, with 16 foot Does it take as much power (o mise & piston (Siting air
band wheel, ® In. faco, for sale. Price low. Atlas tight ina cylinder) with water standing under it so that

——e—— —

e

(8) W. E. K. asks: 1. What quantity and| (17) J. 8. writes: I bave a quantity of lard
sixe of wiro shall I use for an electro motor? A. This | Ol that I think contalne salt or acld, Mow can 1 test

it? A, Ifthe oil contalus pure acld, & scrap of blue
litmas paper rubbed with It will indicate the fact by
turning red. A notasle amount of salt in readily de-
teeted by taste. A Nttie bot water will extrsct salt from
the lant, and s drop of nitrate of sliver solation (aguecos)
added tothe clear water from the oll will ceeasion &

white curdy precipitate, if salt Is present even In very
*mall quantity,

(18) A. A. nsks: 1. How many Bunsen
cells of such size as could be made fn & common glass
tumbler would it take to furnish electricity snough for
an clectric light to light a room twenty feet square? A,
About 100, 2. How many of capacity of 1 quart for
glass Jar ¥ A, 5. 3. What is the slze of jar most softs-
ble for battery for electric Ught 1 A, One quarnt, 4

| Would porous cells made of fine potter's olay of proper

size und shape be soltablet A. Yes, 6. Is » glazed
earthen jar a8 good ns glass for outer jar? A, Yes, 6.
Are common plant jurs a8 good Or porous cups as those
made of finer and more compact elay, A, No.

(19) A. C. F. asks what size of steam pipe
to use for an engine § inches x 10 inches stroke, ronning
at 180 revolations per minute at 60 Ibe. prewsure, A, A
pipe 2 inches in diameter will answer,

(20) C. A. W. asks: Is the effect of the
sbock from an induction cofl good or bad upon the
body In good physical condition? A. Strong electrical
shocks are Injurions.

21) J. C. F. asks: 1. In damping the
disphragm of phonograph described in SurrLexest No,

133, do you simply cut small pieces of rabber tublng and
place on the diaphragm? A. Short pieces of rahber tub-

Works, Indianapolis, Ind.
Pulvertzing Mills for all hard sabstances and grinding
purposes. Walker Bros. & Co., 234 & Wood St., Phila., Pa.

Inventors' Models, Jobn Rathren, Cincinnati, O,
The Lawrence Engine ix the best. See ad. page 18,
North's Lathio Dog. 347 N, 4th 8t , Philadelphia, Pa.
Shoet Motal Presses, Forracute Co., Bridgeton, N. J.

Band Saws, $100; Scroll Saws, $75: Planers, $150;
Uniyorsal Wood Workers and Hand Plancrs, $150, and
upwards. Bentel, Margedunt & Co,, Hamilton, Ohlo,

Steel Castings true to pattern, of superior strength
and durnbility. Gearing of all kinds. Ilydraulio eylin.
ders, crank shafts, cross heads, connecting rods, and
' machinery castings of every deseription. For price list

and circular, sddress Chester Steel Castings Company,
Evelina St., Philadelphia, Pa.

The ScmxTiric Axmmioax Export Edition is pub-
lished monthly, about the 15th of each month. Every
number comprises most of the plates of the four preced-
ing wookly numbers of the SCIENTIFIC AMERICAN, with
other appropriste contents, business announcements,
eto. Tt forms n lurge and splendid periodical of nearly
one hundred quarto pages, each number Hlustrated with
about one hundred engravings, It isa comploto record
of American progress in the arts.

Diamond Saws. J, Dickinson, 64 Nassau St,, N, Y.

Eagle Anvils, 9 cents per pound. Fully warranted.

The well named Leader Lathe is far abead of compe-
titors. - For descriptive circular, address Frasse & Co.,
82 Chatham St , New York.

The only economical and practical Gas Eugine in the
market Is the now “ Otto" Sllent, built by Schlelcher,
Schumm & Co., Phlladelphia, Pa. Send for circular.

Selt-feeding upright Drilling Machine of superior

publie pulldings. Durdon lron Worka, Brookiyn, N. Y.

Galland & Co."s lmproved Hydraulic Elevators. Office
206 Broadway, N.Y., (Evealng Post Bullding, room 22)

Consumption cared.—An old physician, retired from
active practice, having had placed In his bands by an
Bast India missionary the formuls of 8 simple vegetable
remedy for the speedy and permanent cure of consump-
tion, bronchitis. catarrh, asthma, and all throat and
Jung affections, also & positive and radical cure for gen-
eral debility and all nervous complaints, after having
thoi ouglily tested its wonderful curstive powers In thou-
sands of cases, feels it his duty to make it known to his
sulfering fellows. The recipe will be sent free of charge.
to all who desire it, with full directions for mpu&n;

construct! Drills holes from ¥ to X in. dlameter.
Pratt & Whitney Co,, Manufs., Hartford, Conn.

Correct thing for Holidays, Whist and Dinner Parties,
s the Vanity Falr Cigarettes, with your monogram.

Vertical & Yacht Engines. N.W.Twss, New Haven, Ct.

Wheels and Pinlons, heavy and light, remarkably
strong and durable. Especially suited for sugar mills
and similar work. Pittsburgh Steel Casting Company,
Pittsburgh, Pa.

and successfully using. Address, with
this paper, Dr. J. C. Stone, 144 South Kighth Street,

Philadelphia, Pa.

If you are troubled wich leaky valves, use the Chap-
man. Warmanted to give satisfaction. Chapman Yalve
Manuf ing C y. Boston, Mass

For Fire or Power Pumps, address the Gould's Manf,
Co., Seneca Falls, N. Y., or 15 Park F1, X Y, city

Iron, Brass, and Steel Wire. Needlo pointed Eoglish
Stecl Wire, for all purposes, W. Crabb, Newark, N. J,

The only Engine in the market attached to boller
having cold bearings. F.F.& A.B.Landis, Lancastor, Pa.

Brush Electrie Light.—20 lights from one machine.

Latest & best light, Telegraph Supply Co,, Cleveland, O, |

The Mancock Inspimtor received a gold medal at
Paris, 38 belog the best boller feeder ever made, and
the Old Colony Rallroad (who have twenty-three ma-
chines 1o constant use: bave just given it thelr unquali-
fed \ndorsement, gs the cheapest and most effective
fooder ever used on their locomotives, Those lnter-
ested are referred Lo their letter of recommendstion,
which way be found Lo cur advertising columas

J. C Hoadley, Consulting Englneer and Mechanical
and Sclantifio Expert, Lawrence, Mass.

The Lathos, Planers, Drills, and other Tools, new and
seoond-hisnd, of the Wood & Light Machine Company,
"Y“"""‘"".nm 10 bo sold out very low by the George
Place Muchinery Agoney, 121 Chambers 5t., Now York,

For the best adve rilsing at Jowest prices in Sclentific,
Mechanionl, and other Ne wapapers, write to B, N. Freah-
man & Neos., Advertisiog Agents, 156 W. ith 8t Clo,, O.

For Town and Village use, comb'd Hand Fire Engine

& Hose Carriage, 1559, Forsaith & Co.. Manchester, N. H

Prosses, Dies, and Tools for work|
Fruit and other Can Tools, Bliss &
N. Y., and Parls Exposition, 1998

g Sheet Metals, ote.

Brooklyn,

Willistns

RoYber Hose, Suction Hose, Steamn Howe, and Linen
Hosk all slavs. Greene, Tweod & Co,, 18 Park FLLN. Y.

(1) J. L. J. asks: What comp.mllinn for
steam valves and cocks will expand the Jeast? A, The
following composition answers well: 20 parts, by
welght, copper; 8 parta by weight, zine; 8 parts by
weight, tin,

@) J. N. B.—We know of no work espe-

clally devoted to nickel plating. You will find a com-
prehensive article on nickel plating on p. 200, vol, 38,
| BCrENTIFIe AMENICAN,

3 A. R—You will find a reccipt for
! cementing rubber on p, 20 (1), vol. 85, SCIENTIFI
AMERICAN.

(4) J. R.—No reward bas been offered for
perpetual motion.

(5 J. R. M.—Lepidolite is found at Hebron,
Me., and near Middletown, Conn. Tt has about the fol-
lowing composition:
8§i0; ALO, Fe,0, MgO Cs0 RbO LIiO Na¥ K 1,0
a2 2854 0 081 10 024 07 197 20 ¥12
Sullman has lately shown several lepidolites to contaln
caslum—one sample from Boun, Prussia, contalned as
much as 0°68 per cent, Cr0O,

(6) M. M, asks for the best method of cut.
ting glass tubes used for water gauges. A. Filo In one
sido n slight noteh; upon the opposite sido place the
two thumbe with ends of nails exactly opposite the
notch: now grasp the tabe with both hands and puall
lengthwise on it, while you break it as you would &

stick.

M J. 0. A. G. nsks how many cells of a
Calland battery are nocessary to heat a short strip of
platina foll Jy of an Inch wide and 14 of an inch long,
hot enough 1o explode gunpowder? A. Eight,

, contalns full practical directions for soldering.

| the water will rise a8 piston rises, as it requires to
form a vacuum beneath piston? A. Yes.

| (11) W. S. L. asks: 1. What size of copper
| wire gives the best effect In an electro magnet, such as
ihunedln the De Meritns machine? A, Fora small
machine we think No, 14 or 16 would do, 2. Can the
wire be purchased already covered, and where? A,

8, Is the effect the same If the permanent magnets are
revolved instead of the electro-mugets? If o, it would
seem a8 If the wear of brushes, springs, or commuta-
tions, would be avolded by this plan, A. Permanent
magnets lose their magnotism by jarring; it is, there-
fore, best that they should remaln stationary, 4. Will
steel wire bent into proper shape, hardened, magnetized,
and wound into a bundle, magnet shape, make a mag-
net equally powerful with a compound plate magnet as

but it might answer véry well. 5 Can the magnets be
made with a sot of bar magnetst A. Yes. 6. Will
cotton do for covering fortho wire? A, Yes. 7. Have
You s recent work on the subject of Magnoeto-Electricity
and the Electrie Light? A, We Intend publishing papers
on these subjoects at an early day in the SciExTINIO
AMERIOAS SUPPLENENT.

(12) T. 8. M. asks which will consume the
most power, to place the driving pinion in s holsting ma-
chine above or below the center of the large spur wheel !
| A We think it will make no difference.

(13) G. E. F. asks: 1. How to make or mix

Improved Meat Catter. Capacity 600 Ibs. an hour. Cit- | the substance used in cold water pens, A. Mix any of |
calar and price list, J. W. McFariand & Co,, Alliance, O. |

the soluble coal tar dyes with gum water to form a thick
paste, and afterfilling the case, dry at a gentle heat, 2,
| Al%0 a good mucilaze. A. Triturate 1 ounce of gum
arablie with about 4 fluid ounces of hol water in & mor-
tar, and add a few drops of clove oil. Or makea solu-
tion of dextrine in about 3¢ parts of boiling water.

(14 W. E G. asks what would be the
| power of an engine 2 inches boreand 4 inches stroke.
‘Willnnmcmningaclm of the same size produce the

same power with the same amount of steam, say 60 Ibs. ¥
| What size should a boiler be for such an engine? Woald
| an enzincof this size run a lathe that swings 12 inches
| for turning fron? A. There will bo no difference in the
| power of the two engines, If properly constructed. To
| determine the horse power, multiply together the mean
pressare during stroke in pounds per square inch, the
arca of the piston in cquare inches, the length of stroke
{n feet, and twice the number of revolutions per minute,
; and divide the product by 33,000, Make a boller whose
heating surface is in the proportion of from 15 to 20
square feet per horse power. Thbe engine can be used
torun the lathe,

(15) J. F. S. writes: I am about to select a

trade or profession. I have a taste for mechanical trades
of all kinds, farmiog and mercantilo business. I have
A chance to go as runner in a bank in New York, or to
£0 on & 400 acre farm In Indiana, 1. Which shail I do?
A. Go on the farm by all means, 2. How can I distin-
gulsh oleomargarine batter from the genuine sarticle?
A, According to Professors Scchartier and Taylor,
oleomargarine may be distinguished from pure dairy
butter by examining s sample nnder a good mi-
| eroscope.  The latter presents a nearly uniform color;
the forma scen consist of ofl globules and crystals of
salt, When observed by polarized light very little
| change I« obwerved, but If the specimen contain oleo-
margarine the fleld Is speckied over with shining parti-
clos which change color with every quarter turn of the
analyzer. A power of 70 dlameters exhibits these
changes very markedly, With & power of 250 dixmeters
more or loss animal tissuo may usally be detected.

| (16) H, 8. maks how to solder German
l silver. 1 have tried what they call sllver solder, with a
| blow pipe and a spirit lamp; the solder will pot melt,
A. Rub a lump of borax with & drop or so of water on
a common slate or porcelain slab, until athick paste is
produced.  Cloan the surfaces to be soldered and paint
on the borax paste; dip your silver solder In the borax
paste and place It in position on the work. Pin the work
oo a charcoa) or pleco of pumice stone, with cotnunon
tacks (not tinned),direct the reducing flame of & blow pipe
upon the work until it becomes red hot, then project it
on the solder. ‘The small sllver three cont pleces make
oxcollent solder for German sllver, brass, copper. fron,
and steel,  SciExTIFIe ANEWICAN SurrLexesT No, 90,

From dealers inthis city whondvertiso In our colamns. |

| used in the De Meritens machine? A, We think not, |

i

| cient fall, and the pipes are properly arranged.

ing are placed between the disphragm and Its sopport,
and are allowed 1o exert a alight pressare on (he dia-
phragm. 2. Will fine copper wire insulated with gutta-
percha do for the cofl in a telephone as well as sllk
covered? A, The gutts percha covering Is generally too
thick; silk covered Is preferable.

| (22 W.D. 8. asks: 1. In the best kind of

ing steam gradually increase as the pressure Increasest
A, According to experiments made by the United
_ States Boller Inspectors, common safety valves, when
. properly proportioned, are as efficient as those which
“give an enlarged area for increased pressure, 2. Are
_the air compartments in ships* rooms done off for float-
 ing power alone, or are they sometimes used for storage?
- A. The compartments having doors are ordinarily used
for storage. 3. Would an invention be valuable that
would automatically close the doors between the air
compartments without any machinery in case 3 hole
 was made In the vessel below the water line? A. We
 think it quite likely, if superior to the arrangements in
use,

(28) W. A. M. writes: T have a bottle of
| pure bay ofl, will you please inform me how J can make
bay rum suitable for toilet purposes! A. 10 fluid
drachms of ofl of bay ram; 1 fluld drachm of ofl of
pimento; 2 flald oances of aceticether; 3 gallms of
 alcohol 95 per cent; 23 gallons of water; mix, and
after two weeka' repose, filter,

(24) G. C. asks: What is the best method

of protecting the lungs against dust while sweeplag?
‘A. Breathe throogh a moistened spoage.

| (25) E. G. McD. asks how to make mark-
| Ing fluid for the backs of Brussels carpets, A. An ex-
cellent Ink for this purpose is prepared by tritumting
4 parts of powdered soluble vigrosine in about 15 parts
of hot water, and stralning the hot solotion repeatedly
| through fine silk or filtering through flter paper, using
A hot funnel. Sece also inks In ScrExTiFe AMEmicax
SurrLexext No. 157,

(26) Engineer asks which of the twois the
largest—the Cincinnati water works, or the pew
water works about completed at Pittaburg, also thelr
relative capacities. A, Perhaps correspondents from
these Jocalities will Kindly send us particalars.—Eo,

(27) W. Z. B. asks: 1. Can water be forced
into a boiler above the water line! It way not be ad-
visable, but can It be dove?! A, Yes. £ Our office Is
heated by colls of pipe which draln themselves com-
pletely, where they, and their outlets, are sabject to vo
other prossure than that of the atmosphere. If both
outlets are conuected to the dome of a boller carrying
G0 (b, of steam, placed below these outlets, will the
pipes stil) drain themselves? A, Yes, if there Is suflt

i

!

water works give a pressure of 195 Ibe. to the Inch. If
a pipe was connected from the wmaln to the dome of a
boller carrylng @0 lbs,, would water enter the boller?
A You

(28) W, asks: 1, Will steam or water de-
posit sealo when not coming In contact with heated
surfaces? A, Water may doso. 2 Wil steam when
not superbeated cause oxidation of brass? A, To some
slight extent,

ference. 8 If an office ground both

one binding post, and thence by one wire to the : wnd,
ummwwanmmnznmh TOun:
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clent steam? Of what can 1 "?."Js.“l",'-‘:-‘-m
st the boller

m:bu:gim 1t woald be better to form
1t of copper, from § to 10 inches In dlameter. 2. Is cold
mm-w-“h”mm ete ¥
t::.::lmmndwunu the
“oughest? A, You can make the steel very hand, by
Beating It and plunging into cold water. After this, you
~an temuper to any loss degree of hardness, by reheat-
\ng. and allowing It 1o cvol somewhat, before plunging
mto cold water,

(81) E.W. T asks: What form would be the
Dest to copy to make & amall magneto-electric machine,
costing from $8 to §107 1 want & continuous carrent for

experiments, A, Probably Clarke's ma-
chine would be best for your purpose, but we do not
think you can make one for the price named.

(82) J. G. A. and C. K. will find receipts for
cbonizing woods on pp. 191 (19), 210 (67), and 251, vol.
88, SAENTIFIC AMERICAN.

(83) W.B.S.writes: In heating our factory we
take steam from the stoam dome, and the return or dmin
mmuummmmmplpmmmnm
torned into the mod drum. llmlbm‘l;mm
greater pressure at the mud drum to prevent the retamn
water from fowing back into the boller by a head of
about cight foet or more generally. How can this be
remedied? A, Ordinarily, this Is not enongh head to
secure good clronlation, in an extensive system of radi-
ators, unloss all the refurmn pipes can lead with a fall into
& vertical maln. Fortunately the difficulty can be easily
solved by adding a good tmap,

(34) 8. G. B. nsks if there is a difference be-
tween one * aquare fool ™ and one foot square. A.Square |
foot s the more comprebensive term, since it Inclades the |
* foot square " ({. &., & square one foot each way)and all
other figores having the same ares, 144 square fuches,
The first Is & unit of measure, without regand to form;
the second Is & particulsr form of & particular size,

(85) A. G. L. asks: 1. Is there anything that
will prevent kerosene ofl from smoking when used for
cooking purposes? T used three tubes similar to thonr
psed on torches, but 3 black deposit soon formed on |
the bottom of the kettle. A. The burner for a kerosene
stove should be made on cxactly the same principleasa
first class lamp dumer. 2. Can I make the electric light
by using a battery composed of zinc and copper plates
fmmersed In solution of 9 parts water, 1 part salpharic
scid, the plates being 3 x 4 in., ¥ In. thick; how many
cells would be sufficient? A. 50 such cells would pro-
duoe a light, but not for & great lengih of time, a8 a bat-
tery of this kind s not constant, 3. What alze copper
wire Is bost for connections? A. No, 12orid, 4. WhenI
melt zine In an fron ladle it is brittle; ia it At for battery

plges? A, Yen,

(86) R. W. 8. asks: If a malleable iron
casting & of an inch thick by 214 wide, ls securcly beld
st esch end by axolld support, #o0 that there Is two Inchies
of unsupported metal between the supports, what pres-
sure in pounds brought to bear upon the center of the
canting will break it? A, Trautwine gives the following
rale: Breaking welght in pounds

= (Depth In Inches) * < (Breadth in Incher)
Clear length in feet VA

This rule Is for the case In which the ends are immov-
ably fixed.

MiNERaLS, ET0,—Specimens have been re-
ceived from the following correspondents, and
examined, with the results stated:

8. F.~It Ix a micaceous sand. Not valuable, We
could not Indicate the probable value of the stone from
your description alone.—J. G.—It Is magnetic iron
sand—magoetic lron oxide or maguetite, It will make
an excellent quality of iron if properly smelted. It may
be freed from sand and other impurities by means of
large magnets —J, B.—The light colored specimens
aro princlpally marcasite (an iron sulphide), with traces
of copper and arenlic, in slate, The other sample con-
talne o large per cent of lead (galena) and chalcopyrite
(iron copper sulphide), The ore will probably prove of
value.~J, T,—The quartz contains galena (Jead sul-
phide) and a little chalcopyrite and zinc, The property
s doubtless of some value.

COMMUNICATIONS RECEIVED,

The Editor of the ScresTirio Axxmicax acknowledges
with much pleasure the receipt of onginal papers and
countributions on the following mubjects :

Wiagon Wheel Problem. By M. 8. C.

On Sabdivision of Electric Current. By J. T. P,

Metric System. By R F.

Pacts and Figures for Mathematiclians,

Eloctrie Light Telegraph. By F. P.

Afvustie Telephone. By E.D. V.

By L.8.B.

Any numbers of the Scimsririo AxEmioax Svrrix-
wenT refereed Lo lo these columns may be had at thls
office. Price 10 cents esch,

HINTS TO CORRESPONDENTS,

We renew our request that correspondents, in referring
to former anawers or articles, will be kind enough to
name the date of the paper and the page, or the nomber
of the question,

Many of our correspondents make Inquiries which
cannot properly be answered in these colnmns. Boch
Inquirion, if signed by Initials only, are liable to be cant
1010 the waste basket,

Persona deslring special Information which s purely
of 8 personal charscter, and not of general Interest
should remit from $1 o §5, according to the subject,
aa we eannot be expected o spend time and lsbor (o
obtain such information without remuneration.

Scientific

(OFVICIAL.
INDEX OF INVENTIONS

Letters Patent or uu (Jnnod States were
Granted In the Weok Ending

November 5, 1878,
AND EACH BEARING THAT DATE.
[Those marked (r) are reissued patente.]

A complete copy of any patent in the annexed Ust,
inoluding both the specifications sod drawings, will be
furnished from this office for one dollar. In ordering,
please stato the number and date of the patent desired,
and romit to Munn & Co., 3T Park Row, Now York oity.

Adding wachine, B, L, Bill....
Adding machine, R. R. James.
Axjo box, car, R, C. Brown....
Pag holder, 8. M. Dalzell
Dar straightoner, ete., metal, J. §. Seaman ..
Bed bottom, spring, D. L. Hatre..

Bedstead, wandrobe, H. P, nhckw « 200,004
Bechive, Moses & Stowart .........oo0 . men
Borth, suspended ship's, D, Parks. . s
Blotter, J. N. Huston....c.eeveee . 6
Blowplpe. O, Hoffmann ..... e 200,655
Bobbin maker, Glaxior & Walt....... . oM
Boller heater and feeder, R. N. l’nu .............. :m-u
Boilers, preventing Incrustaticn in, F. M. Maybury 200,57

Bollors, patehing, F. A. Bidwell ......ooiiivaninies JIB
Boot and shoe front marker, G. C. Wilson ...... 20050

Boot and shoo heel stiffener, G. V. ‘mﬂd(r) 867
e

Bran scourer, Smith & Thompson....
Bridle brow band, E. R. Cahoone .........
Bronzing paper, cte., Peterson & Frost.,.
Bronzing machine, Peterson & Frost......
Buckle, G. W. MeGIL..ioicaanniannen
Bullet machine, 8. L. Loomis..

Can, oil, T, Moman ....

mrrimu.

”ANL‘ARY 4 1879

Nippers, mmng.'r G. Mall, o r~f
Ore reducer and smelter, W, E. €. Eustis
Packing for Journal boxes, W. V. Kay

Paper collar machioe, © Spolford

Papor, making flangod artiolos of, 1. A, House,, %009
Poanut cleancr, B, H. Velllnes ......... . . 25
Pon, fountain, W, Sachs...occooie vannn .74
Pon, multiplo, F. Soonnecken. ... .cccovviiviiii, [0,
Pills, soluble coating for, W. N. Clark....... - 0604 |
Pipo stem, 3 W. TRlmAARO. oo eccvaianiiiiiin, 20075

Planter and drill, corn, O, C, Du Souchet......... 2.6
Planter, corn, T. A. Sammons. ... TRseseh
Manter, corn, G. A. Sharp.....
Planter, potato, T.J Davis. ....ocveen
| Planter and hiller, corn, L. Dunne...
Plastor, 8. A. Griffith, .. .cvveivivinnens

Plow, sulky breaking, B. T. Hunter.. 200 088
i Plow, swivel, O, M, Lufkin.....cceecee 2000
| Potato digger, F. W. lonjamin ... «i.coes 20541
| Pressure regulator, fluid, J. F. Beonett...... « A0 00
| Printer and outter, fabric, W. D. Grimshaw...... 20474
Printing pross shoet deliverer, J. Hird .ooviviinee a5
Propeller, chaln wheel, L. Alvord. . ... e A0SO
Pruning Implement, W R. Bose....... . XO2E7
Pamp, W.Clough . . ..convrnnnssn L2050
Pump, F. M. Grillonbergor....cccoaee sneee . ABST
. 0050

Pump valve, metallic, W. Ap Williams .
Rail, R W. Weleh.,

Rallway ralls, rodudn: ol«l lron.B P. Brnnnot .n.m
Rake, horse hay, J. fTAUS0 ..ooveee ~vvane essessesss 00,504
Rake, horse hay, C. B, Holden (r)... .
Reln attachment, chock, C. B. Dow.........

Roofing, manufmeturing composite, T. New. -

Rope machine, wire, Plckles & Bums ... .....oee 063
Saccharine liguids, refining, eto.,J. W Decastro. . 20008
Sandpapering machine, A. Bridgman.......ccooeee 2968

Saw tooth, insertible F. Schley ... . X057
| Seraper, carth, B. Siusser ... ...eoeee - M50
Sewingmachine, E. E. Bean....... «.cccivvaiivieans 53

Sewing machine band wheel du’ch. 0.3(. I'nu 220712
| Shaft for vehicles, «. Q. Adams...

, Shoe, C. HETON ..ievieivnse soivnsionvensnssivannase 29,602
| Shoe upper fitting mcmne. Walden & Platts..... am
| Sifter, C. O. Peck..

Contrate wheels, making. H. J. & W. D. Davies.. M

Cooler for water, ete., L. Dolle .
Cooler, milk, L. W. Center ...
Cooler, oyster, J. P. Miller..
Cores, making, G. Cowing...
Corset, E. W. Blgelow.........

Cutlery, tablo, Hart & Fishoer ,
Draught equalizer, D, 8. Cole.
Drawer pull, T. 8. Alexander......
Drilling machine, metal, B, M. Boynwndal weeeve 200,046
Elevator, hay, G. Miller ............ Ssabbssavenne: oo SNTOD
Elevator, wator, A.J. Clommons.........coveesnees 200,088
Eogine house door opener, 8. V. Dickinson..
Eavelope, N. Jacobsohn .....vuuis
Bavelope, J. H, Weaver.....
Fan, automatio, W, H. Love...
Fenco,J. Hart  ....covienin
Foneo post, fron, 8, Hoeaton,
Filter, J. W, Hughos. .. .......
Firearm, brooch-loading, R. Fay ..ooivuvivnies o0 20,018
Firearm registoring attachment, G. A, Badger, ... 209,600

CETE LT T

Firo escapo, C. Gates,........... sessnansusnesseapvane SOOASE
Fire extingulaher, J. W, Sutton .. 200,74
Fire extinguisher, Condict & Doty 200,600
Frult drior, M. §. Lyona,. . 3,00

Fruit drier, A. L. Slerer.............
Gas manufacturer, Harris & Allon ..., . vvvens
Gas manufacturer, (lluminating, M. K. Strong. ... 200,60
Gas gonorator, A. 1 & W, R, Amblor.........
Gas lighter, oloctrio, W. H, I, Whiting,
Gas, purifying, ote., 0. Lugo.....
Gus rogulator, J. Adams ...
Glass house pot, T. Comn..

LT

Glazier's dlamonds, mounting, . 81 n(r) 8478
Governor, engine, II. T. Farnsworth,,..... o 01
Grain binder, E. Dedoriek ........... 2060
Grain drior, Emith & Woolford. )
Harness rosette, B. A. Wilson , o 200
Harvester, C. Alnsworth.... ... SPITITLTS .« X000
Harvestor guard finger, D. L. Grover,... 20,075
Harvester thrasher, W.T. Cartor..... an 52
Hat box, F. JInkIns......ooovvienns " «s 20,601
Hatchway door, J. . Richardson. v 200,580
Heating appuratus, A, Burbank. ..., o 200050
Heater, hot water, J. D. Willoughby .o 2007142
Hoop coller, J. M., Ward.... ......... o 200,785
Horse power, C. B, Macarthy.., 200,00

Horse power, 0. 0, 8torle (r)... .. oo B4
Horse tall protector, A. Welde ..,
Horse too welght, . D. McKinney .
Hydrant suction couploer, J. Stoddard
lo-cuucr.() R. Plerpont

ton, C. A. Babeook .
Jn pmu-ctur. frult, 8, H. Decou
Kettlo cover, O. M, Orton ............vvvusss "
Knives, handle for table, Brown & Osgood .,
Lamp barner, W. N, Woedon, ...,  ..... Ye
Lamp chimnoy and shade, T. B, Attorbury....... 200542
Lamp lightor, F. G. 8tophenson............ ......

Lamp refloctor, J. ¥, White ..... :
Land marker, W. Everitt............
Lantern, sigoal, W. ¥1. Harrison .
Latoh, gate, O. & J. Motz P9 Lom spbesas
Leather folder and shaper, Walden & Platts, .. ... 200,71
Leather folder, Walden & l'luu

LAfting jaok, B M. Willin.........ovonss
Liquid freexer, W, . Mansfield. .

Loom shuttle box rnnch-nl-m n, ll lumwlrk 11)'“4
SO W o WWRIKSY oxssncenssessdvspantaiss 'm'm
Lock, 0. D, White ..... o 200 500
Lock, time, 1L Gross ...... . m-.rm
Look, wagon, G ¥ llunnn 1"",’47
Mall bag fastening, W, J. Stowell TR
Measure, registoring tape, J. F. Comly ., " !")l'A ]
Measurer and marker, fabric, J. Brady T

Mechanionl movement, A. Warth cers 200,708
Meodioal purposes, galvanio plle for, ¥. J 'l' ongue, W0 e
Miniog spparstus, hydrsulic, G. W. Cranston .

| Bust, A, Bartholdl,.......

11
20,001 4 ll noluduluu

Stove, lamp, E. Hunter........cccceeeee voceivees oo TOST
Surveying instrument tripod head, W. Guriey.... 20052
wm B.J. Greely...cccoecccrroncs: seses TS

Tobacco revenuo stamps, Oliver & Robloson

Tool handlo, W, MULSPAUGH. ...vvv srrsrinsrnsanses AN
Toothpiek, J. Holland....... . A5
Trap, W. CUristio. . cuceeieaneccas snee .“
Type writing machine, C. T. Ward .... e 2050
Type writing machine, J. A. Hitter, Jr. ... . 00
Umbrella tip cup, W. 8. Atwood.. a0 58
Varnish, J. W. HOyatt............ . 50
Vinegar, eto, making, A. Gnham oo 209615
Wagon body, J. I1. Paschal....... «ee 209,700
Wagon, refrigerator, A. Ulrich....cooouvins oo 200,79

Whaashers, device for cutting, W. F. Tilton
Washing machine, D. T, JONeS .cc.vevininnn
Water wheel, T. Dolart .........
Water wheel, turbine, J. Croft..
‘Wiro barbing machine, F. Billings
Wood, stalning, J. W. Hyatt...........
Wrench, J. W. HYatl .ococveineeneresassns snsnares 300,509

TRADE MARKS.
Bronze paints, J. Marsohing & Co....cocvvvninvanes o0 G781
Clgars, E. Block & Son. ...%% coueinns seees 0,768
Cigars and clgarettos, Mayer Brothers
Clay, Star Clay COMPANY +ovivee svsnens
Fine cut chowing tobaocco, . Hamlilton
Hums, shoulders, and bacon, O. Klinek.
Infants’ food, Coreal Manufacturing Company
Medicinal proparations, J. W. Cole & Co..vvvvrins « 670
Bawas, Whocler, Madden & Clemson Manuf, Co..... 677
Smoking and chowing tobaocco, Spaulding & Morrick 6,574
Spool cotton, Clark Thread COmpany.... «.ocaveveees KT
Whisky, Chesapoake Whisky Company
Writing paper, Cunningbum, Curtiss & \\'oloh

e 6701

DES]’GNS.

Sesesssagraany

Chi y onps and vnn"‘ tors, D. B. Rich,
Holy wateryfont, T, LIOYQ oiueuiierinninne
Ornament for Jowelry, G. . Draper .....oevsseeees 10,506

WATER SBUPPLY FOR TOWNS AND

v By noo Delafield, C.E. A conclse
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THE FLOW OF METALS., BY DAVID
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THE ART OF PRESERVING THE EYE-
SIGHT. Adapted from the French of Aln’lll i (_‘un'A.
LIER. Illustrated with rn«nvlnn A
sehensive Treatise, Explaining the mwmy ol the
iy0: the Phonomenn of ¥islon, end th tﬂmlo-,
Rofraction, nnd Digporsion 0f Light tho 09"
reope and its Use ; Disonses of the Hz)o and
Long and Short rllum with lostructions ; (‘tlr!d
Astigmatism; Maoufacture of ncles;  Cob
Glasses and the. " Use; Number and Foel of Lonsos
t‘wlr Mnun!llul Hy.lvnnullho Eye. Wonders of
Eye. The Tear A:lnmu- Muscles of the Eye. Rods
and Conos; the Retins Magnined, How the Eyosd,
Itsolf to distance. Double Conyex, PIAno-eon
cava-concave, and Dooble Concave Lenses
and their Actfon fully wxplal How the
of Light is neotralised; the ehromatie l‘l
Eyo a Camors Obscurs. Jow we soe everything in-
”"‘4 Hand, and Ac hmmzﬂc
0Opas. r Use: how disease 1s , with
Healthy un-| lha Diseased Roting lnmlnv Lonch-
Cross-eye; Irtisg
or

ottes for Strablam; Spectacies for
Trichlasis; Albugo uf’?omu Musem V
!’Iflnl Insects;  Ptorigion Fll

orotitia; Coneahinped Cornea: On :
Cornon; Ophihalmin g Hemorlopy; ln(plovn )lyu-lu
1 ) o foregoing dlseascs, what they m.lh r
Causes, Rymptoms, and Troatiant described, with valo-
Ablo cantlons how to avold Distase, Pres
Long Sight, and MJOp > nr mmn sum. emm"ll
unum Franklin the Operation
by Extraction and by De en-lon -bovn.

showing that ev

curious experimen e In
Bpectacios, ete., for Al bam.
The

slightly astigmatic,
How Quartz Crystals are eut for Lenses.
facture of Optical Glass, * Pebblea™ mndmled. Cup

Ball, Lathe, and other Tools for Maki P
trated, and Fractionl Directions. Tho n:m“ mﬁ'&
]‘nm, Bloylindrioal and Priamatic Lonses.
ohuv mnall ."'l.tol:' (Lo seloct mwkl and
w ore use, ete, to
several Discasos of the Eye. &mlpmum
Goggles, Rallrond rpm-uclm How to select
Chavaller's Healo of Intermodinte Lenses for Myopy and
Presbyopy. Vislometer l'np! Jomoter; Axiometer; and

P T S R

rall; the H (lmc tho Eye. Bun lo n
nl:ent for \\ul ure for the &ao m
and Infants. \\‘hu ump- should be oW to

I0E- HOUSB AND REF’RIGERATOR.
and Dimensions
{llustration of oold house

or
peason to alr is ko pure

o:t:%ymnntﬁrrtm “m
ned in surrulnn
Mlﬂoondol

?

Candlestick refloctor, M. C. Meigs......... Sx-rk arrester, Jocomotive, A. Daris mm Bews.
Car coupling, C. L. Cloutman.... ”ﬁ"emammfw.nomnn&mm-on. man

Carding machine. C. Jones .. «+ X8R | spianer or twister stop motion, J. 3. Kaowles... 10,04 | POINTS OF A GOOD HORSE.  BEING
Qrpet';man.l. B'n&-” ------------ m Spring, 3007, P, J. RANAAIL. .ceeereeenreeerrsanas e 20718 | the of the m

Cereals for food, preparing, Ross cleod ...... 2 smumﬁmcrm.mklomn... "2 Wﬂ ’05“‘7

Chimney, A. Oolschlegor. v cuvearcanreree ne nns .5 Spring, vehicle, I. M. Linderman.. .......... 25 g:m' C;')l“.“ of

Chimney top and ventilator, G. W. & L. D d. 2952 p recording cablnet, postage, L. T. Taggart. 209,228 | Eye snd Ear, F uau

Churn, H. Brown....... <. o . 200,605 Stlmp.mthM.D B W.Taslor.eu. vuue veeeees J0SN | thE ‘hﬂ.lndla

Clock calendar, B. B. Leowis. oo M8 | speam trap, H. W. BeINS.......ceeeaseasesessossses 00001 m poea tor 3:‘

Clock, striking, V. HImmer . .....cc.oeenvens cenrenee A6 | Qrocn G F.CODD .veeerras .

Cock, hot, cold, and waste water, W.D.Abbatt.... 2059 | gesva T, H. Goodfellow. . # o u
mm’;ﬂ“m":;c L. Hall (). ..coveeen 840 | Stove,J. G. SMIth. .cveeresrarersascsasaes siesneans TN 103, mu mo-au. “ro

Cotn holder, Raymond & Perkins .- 200585 | H. A. Matth

| Coln Bolaer, J. Wi WhIH0 - - oo rioroirresmnaen 263 | Store door tarakey or handle, avs.. S04R | 25V

. omme
Sientific Qmevican
FOR 1879.

The Most Popular Scientific Paper In the World.

VOLUME XL—NEW SERIES.

The publishers of the BCIENTIFIC AMERICAN beg
to announce that on the Fourth day of January, 159, &
new volume will be commeonced. It will continue to be
{he aim of tho publishers to render the contents of the
now volume as, OF more, mmmmw
of Its predecessors,

Only $3.20n xm ln;-:hq—u:\n. Weekly.

New Inventions, Novelties in ﬁomnlu.lm
Chemistry, Eloctriclty, Telegraphy, Photography, Archi-
tocture, Agriculture, Horticulture, Natural History, eto.

All Clnsses of Remders find in TRE SCIENTIFIO
AMERICAN & popular resume of the best aclontific in-
formation of the day ; And it is the atm of the publishers
wmumummm-mﬂu
possible abstruse terms. To every Intelligent mind,
this journal affords & constant supply of instructive
reading. [tis promotive of knowledgo and progress in
every community where it circulates,

Terms of Subscription.—Ona copy of Tun SorEx.
TIPT0 AMERICAN will bo sont for one year-§ numbers—
postage propald, to any subscriber in the United Statea
or Cannda, on recelpt of three dollars and twenty
cents by the publishors; six months, §L.00; three
months, §1.00,

Clubs,—0ne extra copy of T SCIRNTIFIC AMEN-
AN will bo supplied gratis for every cdlub of fve subscribers
at §20 cach; additional coples at same proportionate
mte. Postage prepald.

Umodawaor Canndn, on rooeipt of seven

tho publishers,
nommwmuuwmommmw

oarofully placed inslde u!m

uonmly sonlod, and corrootly addressed,

+ | astray, but Ia at the sender's risk, Aunnlllm

and mako all orders, drfts, cte., payable to

MUNN & CO.,
37 Park Row, New York.

To Forelgn Subscribors.—~Under tho faollities ot
tho Postal n:;u.mo BOIRNTIPIC AMEIICAN (s now sont
by post direet from Now York,with o wubserid
ors in Groat Britain, Indin, Australia, and all other
Nritiah colonles wm».hm:.::ﬁm ermnn
Russin, and wll other 1 Japan,
Mexioo, and all States of Contral and M J

year, This includes
postal order or draft to

Row, New York,

IPUPSREIUES——————
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2 dvertisenents, BLAKE'S STONE AND ORE
BRek e, oneh i naertont 23 AR A
(About elght words to o line.)
Engravings may head advertisements at the same rate

;pnw. an (he letter press,  Adver-
must e received al publication
as TAursday morning ”w‘.mwmnﬂy

st Pro

/ K
EF ALL BTONR CHUBMBIS not mndo
actuatod by & revolving shaft and oy -w
usars of such will be held sccountable

For breaking hard and brittle substances to nn
Lonufoeturng nod anllvond gorporations in t

A whoravoer exhibited, and handred ¥
W R R I'I(‘)Nl'l’.:""l"l :“4‘:. ulf‘lg. ?;Imnnluln Of tho hMghest character,

BLAKE CRUSHER C0., New Haven, Conn. |

Atericun,

BREAKER AND CRUSHER.)

r nlyn Endorsed by the lesding Mining,
1o United Stctes and Forolgn Countrion.

LABORATORY UNE,

or Hleonsed by us, contmining vibratory convergent Jaws

hr;n]l.‘urn Infringements on our patent, and makers and
Address

lu Iu 1000 Investod In Wall 8¢, Btooks makos
fortunes overy month, Books sont
froo oxplaining evorythin,

Addross BAXTER & CO,, Bankers, 17 Wall 8t,, N.Y.
HOW TO SELL PATENTS!| WHILE
over 200,000 lottors patont of the UK, have boen granted
:g‘e.n:.tﬂ:-o nn-‘l ;-;;l; I:ul‘:n Ivl||mu Al about how to soll

KOOA prices  Evory Inventor, owne
or part thereof, needs It at ohoe | : i';'t:-nlz '.'«-:\3-'. gy

Founded dy Mathew Ca
Vi85, il

BA

RD’S

L. b. 8xo00k, Barrington, Yates Co, N. Y.

FLOWER PINS.—A NEW ARTICLE OF
L :ctlwlm. Tlh:v F:rlllml'ln‘l'u:unl‘lmun-nl for Hale. Man-

urers and Capltalists desiring to Investignt 1 " - )
%xce:lt‘ld l|u .IM“(' l(‘u; cnnyl«ln! l'n(xl‘:‘ uliul L) ':m::‘u:: :;":lrn‘l‘; { o -

ntly Pstented Invention,  Addre AL PLOMME JORT ‘
1218 Pagitio Btw Hrooklym, N £o o e B 3 L
6 Chromo and Perfumed Cards [hl\ﬂlf;\ﬂj. ';I;tﬁ;;l at
\ Goldand Jet, e, CLINTON Bros, Clintonville, Ct. | belleved, that, were owners fully sware of the small

— \dlﬂerlrnm rhkh now exists between the use of Wood
ron,

}Macnipery _Warerooms,
Boigher & Dol Murag S, 5. ¥, Aviomatc

FOR PRACTICAL MEN.

Our new and enlarged CATALOGUE OF PRACTICAL AND | WOOdworking machinery, machinists’ tools; large stook
BCIRNTIFIC BOOKS, 95 pages, 8vo;  catalogue or Books | on hand, Send for clroular. Geo, M. CLare, Mansgor.

RS

on DYXING, CALICO PRINTING, WRAVING, COTTON and
WOOLEN MANUPACTURE, {toy Cataogue of a cholee
collection of PRACTIOAL, SCIENTIFIO, and ECONOMIC
BOOKS, 80 LIST OF BOOKS O¥ STEAM AND THE STRAM
EXGINE, MECTLANICS, MACHINERY,and EXGIXEERING,
420 rist of Important Books on METALLURGY, MET-
ALS, STHENGTH OF MATENIALS, CHEMICAL ANALYSIS,
ASSAYING, eote, @03 two Catalogues of Books and
Pamphlots on SOCIAL SCIEXOE, POLITICAL BeoxoMY,
BANKS POFULATION, PAUFERISM, and kindred subjocts
sent froe Lo any one who will forward his addross.

HENRY CAREY BAIRD & CO., 9 Liberty Street, New York.

Industrial Publishers, Booksellers, and Importers,

S10 WaLXUT STREET, PIILADELIIIA, PA, THE DRIVE.N WELL.

BRADFORD MILLCO.! Town and County 'pﬂvﬂo‘u for making Driven
Succemcrs o Jus, Bradford & Co,, | Wella and solling Licenses under the established
MANTFACTURERS American Driven Well Patent, leased by the year
% French Buhr mﬁm‘“' to responsible parties, by
7 Portable Corn & Flour Mills, WM. D. ANDREWS & BRO.,
Smut Machines, ete. NEW YORK.

7 Ao, dealers In Boltizg Cletls snd
- Sosveal MIlL Rucolchings. THE FORSTER-FIR-
Oﬂco&}‘wcry.lsa w.24 St, MIN GOLD AND SILVER
CINCINNATIL, O. AMALGAMATING COMP'Y
of Norristown, Pa., will grant

J. R. Stewart, Pres. W. R. See.
§#" PRICE LISTS SENT ON APPLICATION. stato rights or licenses on
easy terms. This system

THIN WHITE WO00D, 0OAK, works up to sssay, and ro-
WALNUT, HOLLY, EBONY, ppiyansbove.

@0 Apply as above.
- el
R onaLA, Fine Pamphlets ™= 75¢. a Page
RATNER, SawMills, Tl ana 38 Cannon 85, N. Y. | Scttoats s sampies fo s e e e o

THE Pou lTﬂ' MONTHLY ﬁu‘m new “Local” Printing House, Silver Creek, N, Y.
[ e e b o e e 12 Yow Avle Al Giv. ey

Rabbits, and other pots, Evop spe treated
tically and scientifically. J. F. FERRIS, Editor, nlded ADVERTISHE GOODS.,

by a score of the best writers In the country. large Magle Invisible Tak (seeret correspondence), Acoustic
auno pa, printed on besutiful tinted book paper. Dipen N tnebanstibie Veuninia Fon and Hobder, Nusk
ubscription only One Dollar per year! Sample coples v syvisiie Pres e e DAL TR
twelve conts. cents per 1no. AQAross | cuyee cas’s e 41k The Nl
and -

)
Twelve - ol
sell rendily for sl u—':'::.u"-m-..
Cotalogun of 2,000 new artiches Fann.  Addross,

WIZARD MANUFACTURING COMPANY,
No, 7 Orowvow Pracs, Now Yoax,

viie

HANG

ROCHESTER NY

Shafts, Pulleys, Hangers, Etc.

Full assortment in store for immediate delivery.
“’.\l‘., SELLERS & 0O

Advertising ten
FERRIS PUBLISHING CO., Albany, N Y

STEs Py, JOHN H.MCG ‘
nosA UMpS  CINCINN

FOR SALE.
Planing Machine by Bement & Son,

Because out of use. Planos 3 in. x 3 in. 12 feet long : ~— JLLUSTRATED — o
with a traveling butting attachment to plane pieces of s LEscripTI *> pricEP.) 2
any size, Modern style, as good as new, and in perfect o RS DAY= .2 .M’"' - AL
e  ANNUZ
. fop

order. Can be seen in motion. JOHN RICHARDS &
CO., 24 and Wood Streets, Phlladelphia, Pa.

FOR A N.Y. BINGER BEWING
MAOMINE, with drop-leaf talle, all applicants, Tt eon
cover, and cass of Lwe drawers, as ahown o talng 7 colored plates, 500 engraving
cut. Warrauted New, Latest Lmproved, and about 150 pa and full desoriptions,
Perfool. Noa pay asked Ul secn and tried, prices and d| ons for plantiug over 1300
Send for cireular and save meney, Address var * o goiable and Flower Beeds, Plants, Roses, Rlo
BOONOMY EMPORITM, 18 Dearbars B, OHICAGS Iavaluable 1o all, Heod for L

D. M. FERRY & CO, Detroit Mioh.

I CURE PERFUMERY.—BY W. A, SAUNDERS,
Pharmaoist.—A valuable and practical ['Tpnr upon tho

» reparation of Porfume Extracts, With formulm for

To the Editor—DEAR S1i: Please ' Phonn&vnmtlnn of the most prominent and popular Por-

inform your readers that 1 huve a

fumes now on the market, direotions for the preparation
rgolllvo remedy for the oure of

and compounding of tho Ingredionts, ote. 1The Formulm

0 ubovo disonse, nnd that by Its here given embrace the preparation of thoe following
use in my practioe I haye cured thousands of casos of the | perm,‘,:,,,: Jookoey Club, Moss Roso, Whito Rose, Vie-
worat kind and of l«m& -lnllm,"ﬁ- and will give toria, Ess, Bouquot, Musk, Patchionly, Milleflour, Ylang

ONE THOUSAN DOLLARS Ylang, sSpring l‘luwnrw, Wood Violets, Weat Ends, Tubes
for & case it will not cure or greatly benefit. Indood, so m_.cﬁiu« hanotls, Rondelotia, Now Mown Hay, Frangls
strong Is my faith, I will sent S nnd, Clove Ifink, Violet, Mignonette. SUFPLEMENT

. BOTTLE FREE, 5. Price 10 cents,

' WOOD WORKING MACHINERY.

nrvnln1 me, giving thelr nameo, express and V. O, nd-
N N G.
| | flsluc.

e "lonso show this lelter LO nny une you may know
who Is suffering with this terrible disease, and oblige,
G
IN™:p
MATCH MOF 4 0R
TENONING,CGARVING, ~

Rospootfully yours.
Dr. H, G, ROOT, 18 PEARL 8T, N, Y,
TOAUNES KOOT POWER MA-
l CHINERY,

Different machines with which
Bullders, Cabinet Makoers,

Wagon kers, and Jobbors Ny 94
in Janeous work oan MACHINES ’
r..u'u-‘n- as to Q(’:l':L\ l,l'\:h BAND & SCROLL SAWS !
z - steam powe sanufno-
{ul::u,: |:l|l:m Amatours’ supplios. v UNW‘["?'S‘LDWORKERS 5
M(u HINES SENT ON TRIAL, ARIETY woﬁ . acS
Eay whore you read this, and send 2 2 ‘ 5 . .
for catalogue und pricea ; % v
W. ¥. & JOFIN BARIES, .,. “ l.f\JlC‘N‘N}TI B\L; g A S
tockford, Winnebago Co., Tl C | . . .

- 3
WANTED—SECOND HAND ENGINE

| - . :

Firnt-class order. Fourteen to Sixteen Inch Cylinder I En "‘le
T’"{")-l)lh.rb'urr.v_‘.'..l..l,['. strok 1 I‘ll'\'rl“llllllv’v arr's Or 'SS ’
pre ddress 8. Bowe 150 N h 5L, Phila., S
¥ ermed. Address 8. | n, 150 y .u ] ila., » Butlt by WM. A. ILARRIS, Providence R I The ONLY

" TO ORINO n be obtained. Send for
whero this engine '"h”“.‘ of sizes With

owest prioes on place

For . uy y ) ull dotalis
WIRE-DRAWING MACHINERY, w"ll‘MHD'v[v.r11'::.(“.I"-::"\’f-:nll‘l-lm ”'II“.,“'”“ partion m--nnh“i ‘

business and wishing to confer with me st any ‘-ml.r
wme at thelr mill or works, I will visit them by recelving

Send to B, HHEALD & SONS, Barre, Mass,
» and g s mo o latitude of 2 1o 4 weeks, Those
?;’-’:‘lln;.;;‘. : ;l.“'l :;,4 wl-hlr’ug to confer with me there

TELEPHONE . it
ol b oAy by appointment, will fod me or my agont every Wodngs.

SO Do B & Co. Malies Oress, O day (or 1 lmvui.-v If 80 stated in appointment) at IL T
- ’ Rrowster's office, ¥ Liborty streot
DYKER' B WM. A, HARRIN, Proprietor,

SAFETY NHOISTING

BOILER INSPECTU 4 OTIS BROS, & CO., No. 38 Brosdway, New York
\r‘.,..w:-.‘ gt pr— 8 ’)
Vorking ‘ hells ¢ =
Conditi i Vormuis for Deter “Th 1876 ] eclo

"+ CONRONION IN
’,‘{,‘,”,; ¥l : ' team Holler Com- e nJ r.
::”:“ "Dy 1o I | it ‘l H -‘“.”. ,‘." ‘“h'nill Simplo, Durable, and lh-ll‘u»‘u llluquln‘n no speoial
Oller . y . g {uy L. roular,
and instru uocounts of soversl explosions, BUP- | valves, Hond !or‘l{!mt.n;;:l:l:k““ & C0., Phili,

PLEMENT 104, FPrice 1) cents

[III
II BrAmSs & G//l?no%'ks

'I‘HE UNION TRON MILLS, Plttsburgh, Pa., Manu.
facturers of Improved wrought lron Besms and
Girders (patented),
I'he great fall which has taken Ylm‘« In the prices of
Iron, and especially in Boams used in the construction !
Of FIRE PROOF BUILDINGS, Induces us to call the spe. |

Machinery. |

cial attention of Eogineers, Architects, and Bullders to
the undoubted advantages of now orecting Mire Vroof
structores; and b{ reforence to pages52 & M of our Book
1 will be sent on application 1o those

c«mlmn]ylnllnf the erection of fire Frm.ll-ullnlln A -THE
E ACCURATELY Al.('l’l,A’l'fZl). the

| cost of Insurance avolded.and the serions lossos and in-
| terruption to business caused by fire; these and ke con.
slderations fully justify any sadditionsl first cost. It is

| and o, in m.nniv cases the latter would be sdopted.
‘ Weshall be preased to furniah estimates tor all the Boams
complete, for any specific structure, so that the difference
in cost may at once be sacertalned. Address
CARNEGIE, BROS, & CO., Pittaburgh, Pa.

SHEPA ill)‘S CBI‘I’.IIRA‘I'!D‘
$30 Screw Cutting Foot Lathe.

Foot and Power Lathes, Dril) Pressos,
Scrolls, Circular and Band Saws, Saw
Attachments, Chucks, Mandrils, Twist
Drills, Dogs, Calipers, etc. send for
catalogue of outfits for amsteurs or
artisans.
H, L. SHEPARD & €O,
31, &9, 39, & &7 West Front Street,
et e Cincinnnti, Ohio.

PATENTS at AUCTION.

Rogular Monthly Sales by George W. Keolor, Auction-
eer. ¥or terms, address NEW YORK PATENT EX-
CHANGE. &7 Liberty Stroet, New York.

’ -
50 Perfumed Chromeo nnd Motte Cards, 10c.
Name in Gold and Jet, Seavy Bros., Northford, Ct,

|USE WILHIDE'S NOISELESS, SELF-
Setting Rat and Mouso Traps. Caught 19 rata one hour;
46 one night. Ask your storekeeper for them, Stato
and county rights for sale. Circulars, etc., freo |

JT.W DE & BRO., York Road, Carroll Co., Md. |

AROMATIC

700TH WAS),
TEETH. GUMSBREATH

Warranted Pure, Harmless, and Infallible, tmparting ‘
the most Fragrant Perfume to tho breath (Ottar of Roses |
and Sweet Myrrh), gives a healthy tone to the gums,
cures all sores In the mouth, and by the action of its an- |
tiseptic curative qualities, removes all offonsivoness of
the breath, cleanses, beautifies, and preservos tho teeth,
Applied to decayed teeth, it annihilates the paln almost
Immediately. Endorsed by the most Eminent Physi- |
clans and Dentists of Europe and America. It contains
no Injurious ingredients, such as used in other prepara- |
tions now in the market. Price $1.00 per box (contain- |
Ing a large bottle Best Waah, and boxof finest Powder).
Sent to any address on recelpt of price. Manufactured |

by Buropean Salicylle Medicine Co.,of Parisand Leip- |
né. Address Washburne & Co., Sole Agents. Only Im- |
porters’ Depot, 23 Olf street, New York, U.8. A. For |
sale by Druggists, Perfumery and Fancy Goods Dealers. |

S OF;_ ,E;\:erRIPTJ!’Q,ri 2o
zTEE»L WIRE EVERY & STEEL SPRINGS. |

2

Can I Obtain a Patent?

This is the first inquiry that naturally occurs to every
author or discoverer of a new idea or improvement. The
quickest and best way to obtain a satisfactory answer, |
without expense, is to write to us (Munn & Co.), de-
scribing the invention, with a small sketch. All weo
need 15 to get the idex. Do not use pale ink. Be brief.
Send stamps for postage. We will immediately answer
and inform you whether or not your improvement is
probably patentable; and if so, give you the necessary
instructions for further procedure. Our long experience
enables us to decido quickly. For this advice we make
no charge. All persons who desire to consult us in re-
gard to obtaining patents aro cordlally invited to do
go. We sha'l bo happy to sco them in person at our |
office, or to advise them by letter. In all cases, they
may expect from us a carcful consideration of their
plans, an honest oplnlon, and a prompt reply,

What Security Mave I that my communication
to Munn & Co, will be faithfully guarded and remain
confidential? \

Ansnoer.—You have none except our well-known in- |
tegrity in this respect, based upon a most extensive '
practice of thirty yoars' standing, Our clients are ’
numbered by hundrods of thousands. They are to he
found In every town and city in the Unlon, Please to
make inquiry about us, Sucha thing as tho betrayal
of a cllent's interests, when committed to our profes-
slonal care, never has occurred, and is not lkely to oc-

cur. All business and communications intrusted to us
‘ aro kept secret and confdential,
Address MUNN & CO,,
Publishers of tho SO1EXTIFIO AMERICAN,

‘ 37 Park Row, New York.

PATENT

OLD ROLLED

SHAFTING.

Tho fact that this sbhafting has I3 per cent. groater
strongth, a finer Anish, und is truer to gauge, than ao
nmrr"n use rendors it undoubtedly the most econom!

Wao are also the sole manufacturers of the CELENRATED

COLLINS' PAT.COUPLING, and turnish Palloys, Hangers,

eto., of the most APPrOYed sfples. Price W mailed on

applioation to JONES & LAUGHLINS
Try Street, 3 and 3 Avenues. Pittaburgh, fa.

190 §. Canal Streot, Chioao, 11, and Milwaukos, Wis

| "5 3tocks of this ah ing I store and for sale by

FULLER DANA & FITZ toston, M
(oo, Place Muchinery Agency, 18] Chambers 8¢, N, ¥,

o Fatpblighed
TRUMP BROS,

Wilmington, Del,
MANUFACTORY OF BTANDARD

SCROLL SAWS

FLEETWOOD

AND

DEXTER.

Send for O cwdar and an lustrated List
or
NEW and FINE DESIGNS of
BRACKETS, BOXES, INLAID WAIT.

ERS, TARLESTOPS, VASES, ETO,
LEASE, R EXCHANG

Fon SALE lmor( -mg mtu,m(hoa 'rr‘b.
valuable Patents. Franchises. Fully equi for
Agricultural Implements, or work in W , Lrow,
and Steel  Smithy, Foundry, Wood and Machioe
Shops, Dry.House, ete., all new. In ity of 2500 pop.,
contre bost agricultural part of [linols.  Gss and water,
five raliroads, two switches st door, cheap coal. Cost
$la.am.  One third that amount will bay. Aﬁrm
"X."care of N. W. AYER & BON, Phlladeliphis,

5

A CREAT OFFER FOR

HOLIDAYS!!!

Weo will during the HOLIDAYS diposof |
PI;NOQI & ORGANS, at IXTRAOBDINARQ

LENDID ORGANS 2 3.

2.“-'0(;;3‘-2.&5. 3 m: with wln.t-‘.‘
‘oupler nets net ne

O S KOS EW 00D PTANOS $130,71.3 715
do $140, warranted for SIX years. AG

WANTED. Illustrated Catalogues DMalled.

Music at balf price, HORACE WATERS &

SONS, Maafrs.ond Dealers, 40 E, 14th S¢, N.X.

Wanted 10 every home. Our great work, the value of
which Is proven by thousands who have saved money,
bealth, and life by baving

Qun Ne Bigicion

The latest and best, by Gro. M. BEARD, M.D., and other

eminent physicians of New York. (‘uum.?!ym oms,

and reliable remedies given for every known
pages, 35,00,

E. B. TREAT, Publisher, &8 Broadway, N. Y.

bﬁawnnxzb, Partner wanted. Mach. & Model Wia
L A. Heald, 54 Commercial St San Francisco, Cal,

sclae.

/

chine Castings,Pin.
lons, Cog Wheels,
Propeller Scrows,
Hydraunlie Press
and Pump
E:lton I;L.'ds. Screw
sr ¢ 17 : ts for Steam
ce " & 2 Cylinders, Hard-
.,//4.//(4- J):M](. o s s BT
- Valves Bells. Steam
Whistles, Hammered Piston Rods, Wire, RBods, Sheets,
Bolts, Tubes, Plates, ete. Apply to the PHOSPFHOR-
BRONZE SMELTING CO., Limited, 288 Washington
Ave., Philadelphia, Pa., Sole Manufacturersin U. 5.

THE TELEPHONE. BY R. M. FERGU-
SON, F.R.S. Read before the Royal Scottish Soclety of
Arts. Its Construction, Uses, and Working fully and
philosophically expiained, with four {llustrations. His-
tory of the Telephone. The Rels Telephone. Bell's.

REGISTERRD

THRADEMANNS

~

| Wonderful sensitivepeas, Difference between the Gal.

vanic and the Telephonic Impulse. A curfoos experi-
ment. Theory of the Telepbone. Molecular Vibrations

{of Metals. Magnetic Musical Sounds. Cause of the
| Sound. Noew Form of Telephone. Contained in SCIEN-

TIPIC AMERICAN SCPPLEMENT No. 120, Price 10 centa.
To be nad ut this office and of all newsdealers., Also,
in tho same number, & Visit to the Inventor of the
Phonograph, The Practical Uses of the Instrument in
Cheap rnvmd\mnﬁ Music. How the volce of the
Prima Donna and the Elocutionist may be multiplied
and préesorved to all time. Usefulness of tha Phono-
E‘p to the Blind, to Advocates, and others Price of
¢ Phonograph. An Improved Form ete.

LOCOMOTIVE ENGINEERING —THE
most recent and best examples of Locomotive Construo.
tion, with scale drawings, tabl of principal dimen.
stons, general description, ete ¢ given in the SCIEN-
TIFIO AMERICAN SUPPLEMENT. The following
may bo had at this OMce, or ordoered through any Nows.
dealor. Sent by mall prepaild. Please order by the
numbers hore given.

Erpress Locomotives of the London, Chatham and
Dover R. B. Tank Locomotives. With Specifications,
Dimensions, Particulars and threo Engravings. Supplos
went No, 23, 10 centa.

Locomotives at the Centennial., A series of Eightoen
Outline Ilustrations, showing tho Principal Locomotives
exhibited at the Centenntal, with thelr measures, and a
table of principal dimensions of each locomotive, Supe
plemont No, 35, 10 cents.

Baldwin Locomotive.— Large ongraving in sectional ele-
vation, with moeasures, scale, and table of dimensions,
sSupplement No 385, 10 conta,

Narrow Gawge Swedish Locomotive, with one page 0
engravings. Supplement 41, 10 cents,

Locomotives of the Eighteen Inch Ruilway nt Crewe, Eng.
Two eogravings. Supdlemeant 44, 10 oenta

Locomotive Passenger Engines of Midland Ratlway, with
table of Jdimoensions. Threo engravings. Supplement
No. 27. 10 conts. The same number contains report
of waluable information given before the Master
Mochanios' Association, eoncerning Locomotives and
Locomotive Luproveimoents,

Narrow Gauge Locomotives, Indlan “tate Rallways, ot
graving and dimensions, Supplement No. 33. 10 conta,

Noew Rotlway Locomotive Crane, by Mlack tlawinorne &
©o. Four engravinegs to scale, dimensions ete. Supple
ment No. 34. 10 oents.

New Road Locomotive, by Marshall Sons & Mo, Ge
description and one ongraving. Supplement No,

10 conta.

Locomotives, Great Weatern Rallway.
=y and takles of all the eincipal dbe

Erpress
W ]
.y 0. 3% 10 cents,

menstons. Supplemont
Locomotire for Purning Petrolewm.—Used on R
Rt iih dencription sad Nve Hiustrations. Saps
plement No, 3. 10 centa,
Steam Tvolly or (Mair.—Used on Oude Rallway. Twe
engravings. Supplemont N 0 cents.

Portable Steam Engines

\ With Automatic Cut-aff,
o COpR L A Plausor
~ BEND FOM CATALOOUE

5/ Armington & Sims

e A. & 5. wore lately with

THE J. 0. HOADLEY COMP.

BIG P"wunmummmu—u Sam.

plos freo. Taylor Bros. & Co., Cloveland, O,
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"" .Mvs-(\-\umn A-ux tn
o 2 5 and W0

QELM
"iMmﬂ A !.u. molno. Wood Co., W._\'s

~ ASBESTOS FLAKE
STEAM PIPE COVERINC.

a admiztere of clay, comont, of Oolher s

soturing & Meht and most ol o en.
- uw IMrhn-
T WL R, Ootengo. 11

l.lVE GAME WANTED

Pervons baving deer, rufind grouse (known as pheas.
ants or partridges In sothe uruma) or W estern quail,
miay ua.tm-‘rmg Jowest canh o 't.k')_x\enl‘m e
I ¥ Onkilale, Bumik Co. N Y

MACHINISTS' TOOLS.

NEW AND INPROVED PATTERNS
Sead for pew {llustrated estalogue.
Lathes, Planers, Drills, &o.
ACTURING €O,

NEW HMAVEN MANU
Now lllvru. « onn.

MINING )H('lll\l RY. Engines, Bollers, Pumps, |
Oonl anid Ore Jigs, Dust ﬂumlns Appiiances, wings

and sdvioe froe (0 customers. Joabeosville Lron \\un-
VB, Addross HOWELL GREEN,

Haydon & Ve ),
(~nm Jeanesvibe, Laseme Uo., I'a.

Holly's Impruved Water Works.

Direct Pumping Plan. Combines, with other advan-
tages, over Older systema, the following: 1. Reewires b
variable pm-un‘- momn relisbie water supply for all
VoA Le&s cost for construction. Lams comt
.\t mu.nl«nncv- Less oost tor dally vupph Ly the
of Holly's lmpmrnl IumL ng Machinery. £
hr\.\lhn best fire protection In the world. € Largely
reduces nsurance risks uhl prevlumos.  §, Dispenses
with fire encioes, in whele or In part. & NHedusoos fire
department expenses, H nnmmuu\m by descriptive
pamphiet. or Otherwise addiess L
HOLLY MANUFACTURING 10 Lockport, N. X

- YCIOHNS' Biler (o rmg;s

Are the most Effective and Boonomical Non.condueting Coverings tn the World for Steas \br Pipes, ot

These Coverings are roady (or tse snd onn bo onsily applied By any one st a cost of from 5
| than the price ususlly ehirged for lnfertor ocoverings.  1'rioo Lists and estimat o r cost applind w m
B Looal salestnen wanled. S Note the addrras and be sure and get (e tirning wlich are mar

H. W. JOHNS MANUFACTURING CO., 87 M‘x"dﬂu Lane, New York, |

'lobmmu(u«um- Aonnn‘ nuunsu.l.u,- 0 PALTA FINE Proof COATINGS, CEMEXTS, ofo

'ﬂﬂllm' « :
0 DVERTIS (i e T Wood-Working M.lchmew.
wethorta in Uin newspapers of The mu:“m:.. -|,| Fooly a8 Woodworth Maning, Tongning, and ' oving
..q of Uanasda Iu Parish adveetisnrs with M """' Dunials Flaners, Ttichatrds A.:u N L Lo
hholn'mnul- M ooneerning Bewsps pers and Dieir OV ‘l: non Muehines, Mortising of :| x _and
on, andd hunnahlnlh-:’u—l o0 ) peraenic o] L6 sele.t '("“: "'“::"“"“.""" and Wood-Working Machine ry Kene-
nballigently Lhe medinms best adapled to any partl . o OO\
AF Parpeme, WE IS UR Illlnint:ul. rmn-‘mn (-" i ““"','i“‘\‘ ) I" " "l‘“\l“ h,_
| AYER & BON'S MANUAL | _vwor tormerty ovpied vyl WiT. 4 G5

B Mo pe. Gl the

lmlt Ay J““ﬂl”l
drendation, an .hm #ing vales of several
\Mqulvnlnl. o United Btateon and Canada,
er‘ containg mire infarmation of value to an advprtiser
than can be foand in any ot her pablication, All lints
ethtfulh rwh«l ny each »-Ilu.m wnd where pract feable
reduond, 4‘?"- special offyrs are n imetona and
Imu\ully advantageous, 1t will pay yo e nmine

M wnding any tnoney In newy sdverttaing

Sond for Cataloguo of the

Fipme \l! n

SAFETY STEAM BOILER,

For burning smoke and all gases fmlu
ooal and all kinds of fual.

mm will e sent ;--q..n. addreas on Requires no Cleaning of Soot
eowipt of £33 cents by N, \ \k‘* SON, or Ashos.
ADYERTINING ADENTE, T\u-— n-mmq. BHadalphia

J.G. & F. FIRMENICH,

Cuvw Wtus l‘mﬂ. JAM K. VEnxen, Secy.

Pittsburgh Forge & Iron Co., |

IRON and HAMMERED CAR AXLES, |

Ao manufacturo ax a spocialty

Wrolght Iron Bridge Bolls .t Ilnlt Ends,
With Maln and Upset B

1o any required uutk- strongth, from one lo three and

ono-hialf inches, with thread and nute. Orders for which

are ros) folly ml\rﬂ«l. Offico, Mh Street, noar Peon

~ The Columbia Bicycle,

Made by THE POPE N'F'Q CO..
89 Nummer Streefl, Boston,

A practical rosd machine, easy
Jearn to ride, and when maste
one can bost the best horse in »
duy's run over an ondinary rosd.
Rend 30 stamp for price st ang 2. |
» Nom-u‘w-nh fail informat 'n, \

pufacturcrs of strictly first.
We sll  direet
st lowest whale-
Aave, Rosewood Pi-

Cluss l‘l-mu.
to Families from our own Fact
snle price. Beantifal new 7135 (
anos. Nont on trial. Thousands In use llq-.n ¥ Dise

unt 1o cash buyers. DON'T buy until you read

o
our l‘l'lh)‘uc 1t will Interest you— rec.

Mowry ¢ Cnr & Wheel Works,

ANUPACTURERS OF
CARS AND (‘All WHEELS of all deseriptions.
Wheels and Axles, Oinlled Tires, Engine, Car and Bridge
Castings, of any pattern, furmished to order at short
notioe, Also Streot Car Turn Tables.
w tn-rl cf .lla- zes constantly on
0-«'.‘ 7

lhau-m Avenue and Lowis Street.

Pond’s Tools,

Engine Lathes, Planers, Drills, &e.

DAVID W. POND, Worcester, Mass,

DIAMOND ROCK DRILLS

Tho only. Machines giviog & oolld core showing exnct
pature ol rocks passed through

ESTABLISHED 150

JOSEPE C. TODD,

Exorsenn and MAacuistsr, Flax, Hemp, Jute, Ilm
Oakum and Bagging Machinery, Nnn Engines, Bollors,
ete. 1 also manaiacture Baxter’s New Portable Engine
of 17, Can be secni In operation at iy siore. A one
h ove-power portable enﬁ complete, $135; two horse-
ower, §25: two snd & half horse-power, £9); threo
orse-power, $275.  Manufactured exclusively by

J. C. TODD,
10 Barelay 8t., New York, or Paterson, N, J.

OGARDUS” PATENT UNIVERSAL ECCEN-

TRIC llL!S-I‘ur grinding Bones, Ores, Sand, Ol

Crocibles, ¥ G‘hy Guanos, 04 l‘axe Fead Corn,
(\mud(‘nb. Tobacco, Snufl, & . Salts, Roots,
ces, Caffee, Coocoantt, F . Ashestos, Mica,

. and whatever cannot be ground br other mills. |
Also for Paints, Printers’ Inks, Paste Iu:th:f ote. |
JOHN W. THOMSON, successor to JAML\

DUS, corner of White and Elm Sts., New York

NFW 1‘00] S—LATHES AND SCROLL
Saws. Hopkins' Gear (\xttlni.utuhmenl for Lathes,
1\00. Dies. Twist Drills and Chucks. ~end for 140 pago
Tlustrated C‘mogne JACKSON & TYLER,
2 German Street, Baltimore. Md.

- THE
Eclipse Engine
Furnishes steam puwer for all
Agricultural pu Driving

nvory use

is mulm

N Nrat-class &
-nm«vd. Including nlonnl-
Hefer to No. ¥, Iunv of
"I'. No. 1, issue of T4, 1.

4
7 Kve Axlm( AN, for Eai

FRICK & CO., Wayneshoro, Pnnklln Co., Pa,
When you write please nm Lhiis paper,

BOLT CUTTERS,

Sehlenker'- Aulo--ue Bon Cntten and
Screw Cutting Machin

HOWARD IRON WORKS Blllfalﬂ, N1

MACHINERY AT VERY LOW PRICES,
 Seraens, by, Ptes, Rng Tocy s 1

Townln‘ulduﬂ Scroll raw Pnb
J L lho'wm.An-o,lA:llo:-ag..\“ Y,

FIRE INSURANCE EXCLUSIVELY.

MOND ROCK BORIN(

Every Man <3¢ .§§£‘J,.e,’%:':'.:
HIS Own For business, pietoure,
Printer!

SEND FORFAMFHLET. NEW YORK

Cataligoe © }'-

"..rmcp-';r J:(‘-. ".\YD SAW

IILL SA‘B THREE _\lr\'}
!crueu. l‘--a C. BILLS, 7 Chambers St.

LS\

BOILER COVERINGS.

SAVE 10 TO 20 PER CENT.
THE CHALMERS-SPENCE CO., Foot East 9th 8t,, New York.

LEFFEL WATER WHEELS.

ICE BOATS—THEIR CONBTRUCTION
and mansgemont,  With working drawings, details,

Hufinlo, N. Y. !

u s P,}‘ﬁluurrg.}ug,?..,

hird =, O I\(‘I\t..!’l"l 0.

THE T ANITE CO,,
STROUDSBURG, PA,

EMERY WHEELS AND CRINDERS.

New York Apemt.

ROCK DRILI.!?;J‘()} MACHINES
AIR COMPRESSORS

GEO, PLACE, Il Chnmbers St

MANUFACTURED BY B0 sicuRooxDane Co
SEND FOR PAMPHLET FITCHBURG MASS

Wooiward Stam ‘l\’m@g@glrc Egings.

76 nnd 7N Contre Stroet, !
Bonad for oatalogue and prioe list

LAP WELDED OHARCOAT,

‘ew York.

botle s, Steam Mpe, Light and Hear RO N
H .- g *, Cotton Presses, Rolling )ll{l nm
“ i ! s'.ﬁ?: wﬁ‘r’.’:'ﬁc,. Phila.
‘ P ng b

For ahowin
rometers. Cvenn 110t Thact Fipes
1-1 | lu'- {—' heated tearm, OF =tills, ote.
\Mn W. nt LEKLEY, Fole Manufact clurer,
W9 Brosdway, N, Y.

HYDRAULIC  CEMENT

of the very highest order and quality mad and
| ¢ Yo ul-).. re from Refuse or l..'-j,n,;--n:a |’|..“.?.’g,,n.

Marble, Shofls, Chalk m.u Clay, sad Kiver Do, .
Lotters Patont. Addry s I

J( tu\ hl\uln\\ lmn-n(oﬂm Austin, Texns,

TSR

m _ I
1l Tools of all Xinds: GEAR WHEELS,

)lnl)l'l,k and matorials of all kinds. Castl Elnll
Lathes, Engines, 8lide Rests, ote. '( unlmc"";r‘:'ﬂ .
ﬁnull\u“ EWiouTMax, nf.thnrll Boston, Mass.

Thin Lumber and Veneers.

Mahogany, Walnut, Holly, Ash, Cherry, Ouk, Poplar,
Spaniah Cedar, und all ofher kinds, 4t less prices than
onn bo found elsewhore, most of them boing cot and

i dlrectiony In full. Four engravings, show/n
With recent improvements. :’t‘ construction, Views of tho l’N 1!‘“01, llrcge;‘ﬁolg:
Pricos Greantly Reduoced. boata used on thie Hudson river ln wlmcr By H.
r Horsfall, M, sem L!m L‘
7000 in successful operation. nlso containk lho ruk\u an m 1nn- foe the Tors :ornn-
FINE NIW PANPELET FOR 1577, ‘m“’",,,o.“'::_*m Prico 10 de | Rel

dried on our new Patont Machines and Prosses,
Ao a full and eompleto nasortment of all kinds xnd
thicknesses of Sawed Lumber.,

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

CAVEATS, COPYRIGHTS, TRADE
MARKS, ETC,

Messrs. Munn & Co,, in connection with the publica-
tion of the SaExTIFIO AMERICAN, continue to examine
Improvements, and to act as Solicitors of Patents for
Inventors.

In this line of business they have had ovER THmTYT
AN’ EXPoRIEXCE, and now have wnequaled facililies
far the preparation of Patent Drawings, Specifications,
and the Prosecation of Applications for Patents in-the
United States, Canads, nnd Foreign Countries. Messrs,
Mrion & Co. also attend to the preparation.of Csveats,
Trade Mark Regniations, Copyrights for Books, Labels,

Sent free to those interested.
James Losﬂ'ol & gol'd, o.
ri {4
109 Liberty gt:g N.

1.00 PER TON,
The PICTET ARTIFICIAL ICE CO,,
Room 53, Coal mnd Iroh .r.o.noxam.x.r.
SPARE TIE CROTON AXD SAVE THE COST,

Driven or Tube Wells

furnished to In nsumers of Croton m‘s’f""""
Wator. WM. D, é“ur\\'qcmw (N\Vn.r N.Y .o
whocantrol the patent forGreen'sA morican Driveniweli.

Y. City.

The George Place Machinery Agency

Machinery of Every Description.
121 Chambers and 108 Reado Stroots, New York,

ICE-BOAT WHIFF. FULL WORKING

ol o riihy ST A, SAESPORS, e N NIN
|  Loatow .
‘lmo,;lhrtolu :d lnl: lﬂ'l?- (t lm:‘(:ntlx;l;n‘l’ ll:);ol rvi 1?: (:rl’:t;ol w‘({'r“h ON C{I,I} o‘gﬂo hu[:hu \J(\II)‘I'AALIII)(I?IISI(meSo
conts: “ PYLENKNT 63, Prico W (‘umc-r io‘&q rod ho Un vonlu Medical
Callego, N. Profeasor His

effocts of mnhu-lnl POl wnlmx aro manifested In uurprls-
ing variety of Torms and symptomsi so numercus and
wvarious, in faot, that (h?y cannot bo Ilbuhlcd. 'nu?
ombmoee enlargement o 14 .
ferent forms, that may or mny not odlcal 3 dys-
peptic troubles which cannot be nll«v y dyspeptio
remedios 3 headaches that are often treated as cercbral
disoases; confusions of mind; staggering gaits; Joss o
ower 1n portions of the y. 1Y lruu-m of mental
aculties ; inabllity to do work o kind; not siek
enough (o go to bed, buttoo lllum AI- tnlll too tired
to perform .nylbmq that requires t

INPORTA\’T FOR ALL CORPORATIONS AND
MANF'G  CONCERNS.~Ruerk's Watohs
man's Time Detéctor, onpable of necurmtoly con-
trolling the motion of & watchman or patrolman st the
difierent atations of his beat. Send for circular,
JEBUERK,P.O. Box 979, Boston, Mass
N. B ~The lnumln-tlmhmwv‘l 0., 0f New York,
was declded In my favor, ilunl\ 10, 1ML A fno was
-fuml them Nov, or solling contrury |
to the order of the .court, iormnu buying or uslog
clocks infringing on my patent will be dealt with no-

. hcetnass of breathl To .d":.-:,:..,.. z. lons e
s N L} <. loi il pood

aly s wedt and all who

SPENCERIAN STEEL PENS. | e e o i rihin The tategtry hers men:

cxcelloat Joct

Prico 10 cents.

Foperier tnv‘!-\
ke, A samyp
'\rd {m.«h '

the tevaty numiar
Sor trinl, by wall,
uum-:]lu{t‘nu.

tioned will do well to read the
PLEMENT 102,

Lathes, Planers, Shapers

PAID. UP CAPITAL. o xaosssisessornssnsass 438, r
Ner SuowrLes, e, 5, e 000000 31.1 n'?o .7-8
Canmt Asseys Ix U, 5. Jan. 1, 1955, 4 z

Nox Amairs 1x U, Sodan.Libe o 338:00

| IVISON, BIAKEMAY, TAYLOR & C0.. New York.

Drills, Bolt and Gear Cuti Milling Machines. Special
Machiinery. E-GOULD & ERERILARDT, Newark, N. -

TRUSTEES IN NEW YORK:

LOUIS DE COMEAU, YN of De Rham & Co,
CHAS. COUDERT, Jit., 07 of Coudert Heos,
CHAS RENAULD, Esg., of Renauld, ¥Francols & Co.

JULJEN LE CESNE, IResldent Secretary,
T.J. TEMPLE, Mannger for the Middle States.
WESTERN UNION "U’LD[\G h- I .

Mill Stones and Corn Mills.

Wo make Nurr Millstones, Portable Mills, Smut Ma-
ehines, Cnokers, Mill Ploks, Water Wheets, Pulle Y, und
Graring, spoc ully adapted to Flour Mills, sSend for

Lalogu
SRR . 1. NOYE & KON, Buffalo, X, Y.

J. LLOYD HAIGH,

Manufaoturer of

avery description, for Ralirond and \|Inlnu |Ym
gyators, Derricks, Hopo 'lnunwn #, Tranxmission o

No. 51 John Bt., Y. Bend for prion list

owaer, vlo,
;&a lmhhw for Suspension Bridgoes,

and

1“Ihr-rvl

CONCRETE AS A BUILDING MATE-
rial. A Lecturg delivered before the Royal lnnlluln of
Architects, Lobdon, by A. Payne, with discussion Of
tho subject by prominent architocts. This lecture and
the extondoed dscussions nr the subject nre contained
in SOVILEMEXTS 26 and 34. Frice 10 cents oach.
They presont. s largo amount of yaluable Information
u;-un conerete bullding, In concise foro. !

L MIXED CARDS with name, 1 and
65 A.cxuuotm e, L. C Cok & Co,, l’lol.col..'(.'t".“wL

STEAM PUMPS.
HENRY R. WORTHINGTON,

230 Broadway, N. Y, 83 Water S, Boston.

Lathe Dogs, Iron hnd $teel Expanaing Mandrels of ai | THE WORTIINOTOX DUPLEX PUMIMNG EXGINES POR

sizes. A spocialty y - WATEN Wonks=Cotupound, Condenstng or Non-Con-
1 clalty made of Amatears’ Mandrels and Dog densing. Used In over 30 Water-\V orks Jons,

NOW

= - N Cylinder,
READY.—NEW REVISED EDI. | %A PuxPs-Duplexand Single
tion.. WELLS' BEVERY MAN IS OWN LAWYER WATER MATERS, OTL WSS

and BUSINESS GUIDE, A Completo Encyelopmdls of Urices Lnrgoly Roducod,

Law and Formus for uveryhody, for _ovory business, in
PERFECT

all the Ktatos—Farmors, Moohanlos, Businoss Mvn, Pro-

fesmlonul Mon, and Capitalists, Tho only Relinblo work
of ity kind, Worth mony thmos s cont, % In mhll‘llulll':u
The Kooch P ntnn( l"\lc' for
muoguzinos, and yphlots, bias

C.W. LE COUNT, SOUTH XORWALE, COXN.. Mfr. of

formy that sult nyo ll condition of business, it contalny
the Laws of All tho Btatoes oonee ming roperty I X mpl
from Execution, Collootian of Debts, Mochanies' Liony

Contracts, Limitation of Actlon, Usury. Qunline ation
lounses to Soll Goods, Commencoment and

rosorying nonumm
wen recently tmproy

Assiznments, and Reports on Infringements
of Patents. ANl business intrusted to them fs done
with q)echl care and promptness, on very moderate
lorms. -

Wesend free of charge, an application, s pamphlet
containing further information about Patents und Low
to procure them; directions concerning Marks,
Copyrighta, Designs, Patents, Appeals, Reisrues, In-
fringements, Assignments, Rejected Cases, Hints on
the Sale of T'atents, ete. - .

Foreign Patents. —chhonud.ﬁuv ahmr a

Synopeis of Foreign 'atent Laws, showlng the cost and |
method of securing patents in all the principal coon-
trios of thoworld, American fnventors should bear in
mind {hat, a8 a general rule, any invention thut is valu.
ablo to the patenteo in this country is worth. equally as
much in England and some other foreign countrics.
Five patents—ombracing Canadian. English, German,
Fronch, and Belgian —will secare 10 an inventor the ex-
clusive monopoly to his discovery among about oxx
HUSDRED AND FIFTY Mn.Lioxs of tho most intelligent |
people in the wor'd. The facilities of business and
stcam communicat on are ssch that patenis can be ob-
tained abroad by oar citizens almost an easily asat.
home. The expense to apply for an English patent is
&7; German, §100; French, $100; Belgian, $100; Cana-
dian, §50.
Copies of Patents.—~Persoys desiring any patent
{ssued from 1836 to November 26, 1607, ean ba suppiiod
with official copies at reasonable cost, the price de-
pending upon the extent of drawings and length of
specifications,

Avy ¥ t fs=ned since N ber 27, 1867, at which
time the I'atent Offico commenced printing the draw-
ings and specifications, may be had by remitting to -
this office $i.

A copy of the clalms of any patent lasned sinco 1856
will be furnished for §1.

When ordering coples, pleaso to remit for the same
as above, and stato name of patenteo, title of luven-
tion, and date of patent, 3

A pamphlet, contalning full directions for obialning
United States patents sont froo. A handsomely bound
Reforence Book, gilt odges, contalon 140 pages and '
many engravings and tablos Important to eyery pat-
cutee and meehanio, and 1s o useful huod book of refer-
onco for everybody.  Price 05 conts, malled freo.

ddross
% MUKN & C0.,
Publishiers SCIENTIFIC AMERICAN,
37 Park Row, Now York.
‘ IHM \'I"ll OF"‘IC‘N-W of ¥ and A Strects,
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A REMEDY WORSE THAN THE DISEASE,
Senlwr Windom's direct nssault upon the patent system |
as & whole proving a bopeless failure, he returns to the
charge in an amendmoent for the encourngement of infringers. :
It provides that no recovery of damages or costs shinll be had
ngainst the defendant in any suit brought for the alleged in-
fringemont of a putont by the use of any patented device,
process, invention, or discovery, if it shall appear that the
defendant purchased the same for his own private use from
the manufaoturer thoreof or from a dealer engaged in tho |
open sale of the same, unless it shall also appear that the de-
fendant at the time of such purchase had knowledge or
actunl notice of the existence of such patent, but this pro-
vision shall not apply to purchasers from forcign manufac-
turers or dealers.
Senntor Booth vory pertinently argued that, by thoe terms
of the constitutional provision with respect to patent rights,
| Congress was empowered (o grant to inventors and authors
only **the oxelusive right " to their respective writings and
| discoveries; and asked: ** Now, how can that be an exclu-
|sive right if Congress says by lxm that a person other than
the inventor may use the invention and not be linble in dom.
ages? A patent is as much property in the hands of its
owner ns o horse or an ox. From its incorporenl nature it
is impossible to punish its piracy by criminal law as you do
the larceny of personal property. The commiltee were
| unanimously of opinion that the inventor would be stripped
| of all his security if bhe were not allowed to follow the pat-
ented thing wherever he could find it, not that he might
bring vexatious and annoying suits against every one who
might innocently use a device, but in order that he might
cut off the market against a pimatical manufacturer.”
| Further on Mr. Booth said: “ The amendment offered by
the Senator from Minnesota says that an infringer in certain
cases shall not be liable to damages unless he had actual no-
tice of the existenco of the patent, Of course that destroys
the remedy in all those cases, for it is absolutely impossible
that the patentee should know who is going to use his
{ patent or that he should give notice to everybody. In the
case of great manufacturing companies and railroad corpo-
rations, to whom is notice to be given? Then, ns to the
!word ‘knowledge' in the amendment, we know how hard
it is to bring knowledge home to an individual, especially
where *ignorance is bliss.” But how can you bring know-
ledge home to a corporation that hasno soul to receive it?
Inventions, as has been smd before, are nearly all the work
of laboring men, men who ,toil with their hands. In that
field they seek the prizes of life and receive their patent of
pobility. Under the amendment of the Senator from Min-
nesota these nchievements of theso toiling men may be ab-
sorbed by manufacturing companies and railroad corpora-
tions who simply choose to close their doors to the truth
and shut their eyes to the light.  Under this theory the best
patent adviser of a corporation or a manufacturing com-
pany would be thelawyer who knew the least law and would
always advise bis clients that there was no existing patent.
“But the loss does not fall, as I have indicated, chiefly
upon mventors, greut as that is; but by removing the incen-
tive to invention you dry up the very spring at its source.”
The mischievous tendency of Mr. Windom's amendment
needs no more forcible illustration. It is but another at-
tempt 1o prevent o local and limited wrong by wholesale in-
justice to many, Thereis not an existing institution which
| may not be and hos not been made the instrument or the ex-
cuse for wrong doing.  Shall we abolish our courts because
judgzes have been incompetent and juries corrupt? Or the
church because it has been used o8 a clonk for raseality?
Equally unwise would it be to abolish the inventor's right
to his own, because a morally innocent user of a patented

we article may possibly suffer wrong through the misconduct

of another. That in Minnesota and clsewhere men have

misused the provisions of the patent law for blackmailing
operations, no one will deny. Possibly such things can be
prevented by an amendment of the law, which shall not at
‘the sume time open the door for the admission of greater
wrongs, 1f 50, tho country would be glad to see it done.
But neither country nor Congress, we believe, will assent to
any remedy so much worse than the diseaso ns that pro-
posed by Mr, Windom.
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A PLAN OF CO-OPERATIVE CHARITY.

There are two classes of people who need and should
have nssistance: first, those who, through physical inca-
pacity, are unable to provide for themselves wholly or in
part; second, those who are able and willing to work, yet
are without employment. The first cluss includes orphan
ohilldren and nged people having no friends or relatives able
10 eare for them, the sick, the erippled, and thelike. These
need the asslstance of the charitable, and it should be given
kindly, and as abundantly as the means of the charitable
may justify. The second class includes some {n temporary
want from accidental causes, and vastly more chronically in
want through inenpueity to compete with averge workers

Lin polnt of skill, intelligence, or endurance,

In It not possible to employ the Iatter olnss fo thelr own
ndvantage, and at the same timo as o means for providing
more cornprobensively for the wants of those that are en-
tirely holpless—this, too, without diminishing In the least
the productive value of the lnbors of others?

Call the two olasses rospectively A and B.  Charity says
that B should bo provided with work acoording to the indi-
vidual eapaeity of its members. T furnish that work re-
"quires caplital and supervision, which under the ciroum-

IJANUARV 11, 1870.
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stunces must be provided without chiargo, Obviously iv will
not do for charity to provide wark beyond the demands of
trade and at the same time pay the market rate of wages (o
the incompetent. That would hurt the self -supporting classes
certainly by diminishing the value of their labor, possibly,
also, by seriously diminishing the demand for labor. For
the regular manufacturer to compete in the open market
with the products of organizations charging nothing for
capital or supervision would be impossible except by paying
his workmen less or working them harder, neither of which
would be a satisfactory result of charity, On the other
hand, it would utterly destroy the beneficence of the nomi-
nally charitable labor organizations, if the slightest sospi-
cion could arise that the managers of it were speculating on
the necossities of the poor

There ure in any community, say, one thousand men and
women of class B.  They are out of work, and there is no
demand for their labor.  Yet they would be glad to do any-
thing for the time to gain an honest support. They will
work for half the usual rate of wages rather than waste their
time in idleness or be an absolute burden upon the chari-
table; and it is infinitely better for them and for the com-
munity that they should be so employed in default of some-
thing better.

There are in the same community o larger or smaller
number of class A, whose wunts are now meagerly sup-
plied by charity. At present the larger part of them affect
but imperceptibly the muarket for food. fuel, clothing, and *
the like. They simply go without, and to a considerable
extent the members of class B fall under the same rule.

Now we believe 1t quite possible, without adding to the
already heavy burden upon the charitable, save in organiza-
tion and direction, also without materially affecting the
status of the self-supporting workers of the community, to
make work for the unemployed, for the better suppiying of
the needs of both A and B. In this way., Provide produc-
tive occupation for the unemployed; pay for such work all
that it is worth; and use the products of it exclusively for
charitable purposes. So far as possible let the inmates of all
asylums, hospitals, and the like be clothed by the labor of
those employed by charity, In like manner let those fur-
nished with employment have the benefit of the products of
charitable workshops. Also, so far as possible, letall out-
door assistance be drawn from the same stores.

For example: A sewing woman is out of work. True !
charity would set ber to work for pay. But it will not do
for organized charity to furnish the needed work and pay
the same for it as is received by the sewing woman who
finds work for herself. Nor would it do to pay less and
throw the cheapened product upon the market (o' compete
with the unassisted work of the self-supporting. Bul by
means of the furnished work charity might secure, with a
given outlay of money, a double good—employment for the "
unemployed, and a larger bounty for the helpless.  And it ;
would nlso furnish a suitable means for sifting out from the
deserving poor the lazy and undeserving, The wider the as-
sociation of such charity workshops the wider the range of
employment that might be furnished, and the greater the
aggregate benefit.  And by means of them willing workers
out of work through the natural operations or misfortunes
of trade would run no risk of pauperism; and at the same
time their limited pay might be made to go much
than otherwise in supplying MMM&Q'
ening in the least the value ofégﬁgmdm lahor T

MISS HOSMER'S MOTOR. .

The controversy between Miss Hosmer and Mr. OMM
with regard to the magnetic motor which both claim as their
own has developed one fact of considerable interest,
comes out in an interview with her which Mr. Louis J. ‘
nings reports to the World. To prove the futility of Mr.
Chapman's claim, Miss Hosmer said that the model which
that gentleman was at work on in London ““is and has al-
ways been entirely worthless. Nothing whatever dll
done with it or made out of it. It ison the wrong pr
plo altogether; and, indeed, it is only within the past fo
night, in this very house, that I hit upon mupqam \
which the difficulties that have me could be -
come, Thus, although Mr. Chapman claims the
ho Is ignorant at this moment of the only mode by whic At
it can be turned to prctical secount.  He has ;
discovery before it was perfected.  The
ing all obstacles occurred to me only the other day, and
would see the truth and Importance of 'Nhiqﬂ:'
you If 1 conld reveal the seoret to you,™

Thero i o frankness in all this which s roms
charming, Seeing, however, that the model in fon—a
“worthless " thing, *on the wrong principle Mﬁ -
wis confidently described by both Miss nm}gm
Chapman, not to speak of the Post's o
most wonderful invention of the age M
Keeley motor), the cautiously minded may
for not throwing up their hats mﬂl ]
proved to be really bettor.

Miax Disrasor or WATER Mot
wig concludes that no two moleca
more than 1:86 of a millionth of
the same Is true with regard (o
cent molecnlur conters.  Sir W,
estimated the loast value of the s
linaths of a millimeter, These two

estimates,
than fourdold the other, furnish -m
1o the true value.—Ann, der Phys. u. Chem,
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| he thought, would render great service in the mining regions,

' 'Pherc seems to be little doubt but that Professor Moses lessen the expense and diminish the dangers, [t will render

G,
New,

at present connected with the torpedo station at
a8 the first to make successful experiments with
fo ligat in this country, and that his discovery
dates as far back as 1859, A correspondent of the New York

World communicates to that paper a recent interview with

Professor Farmer, which he commences with the following

extract of a lotter, written by the Professor some time since
to & gentleman in Salem, Mass. :

«w8ome few of the citizens of Salem (among them ex-
Mayor Williams, Mr. George D. Phippen, Mr. J. H. Phip-
pen, and perhaps others) will doubtless recollect a parlor at
No. 11 Pearl street, Salem, Mass., which was lighted every
evening during the month of July, 1859, by the electric
lizht, and this electrie light was subdivided too! This was
nineteen years ago, and it was undoubtedly the first private
dwelling house ever lighted by electricity. A galvanic bat-
tery of some three dozen six-gallon jars was placed in the
cellar of the house, and it furnished the electric current,
which was conveyed by suitable conducting wires to the
mantelpiece of the parlor, where were located two clectric
Iamps on each end of the mantelpiece. (I would not wonder
if the screw holes were there at this day.) Either Jamp
conld be lighted at pleasure or both at once by simply turn.
ing a little button to the right for a light, to the left for a
dark. No matches, no danger, no care to the household,
nor to any one except to the man who attended to the bat-
tery. The light was noticed as being soft, mild, agreeable
to the eye, and more delightful to read or sew by than any
light ever seen before. Tts use was discontinued at that
time for the simple reason that the acids and zine consumed
in the battery made the light cost about four times as much
as an equivalent amount of gas light.”

Professor Farmer was requested to give his views—first,
upon the gas company scare; second, as to the merits of
the electric light; third, regarding the mode of conducting
it through the public streets; fourth, as to its cost; fifth, re-
garding the production of electricity.

Speaking of the scare in the gas stock market, the Pro-
fessor said be thought it was certainly premature, for at
present there was not more than one hundred electric lights
in practical use throughout the land, and, compared with
the number required for tbe illumination of the country,

it perfectly feasible to carry on great enterprises by night as
well as by day, such as tunnels, bridges, and constructive
L operations in general, and prove useful for billiard halls,
which are lighted with difficulty by gas, and if necessary
great agricultural operations could be carried on by night at
' profitable expense in harvest time,  The lighting of streets

and other public thoroughfares will be accomplished satis- |
| fnctorily and at much less expense than the present mode of |

lighting by gas, and so there would be more illumination for
less money; and a good street lamp at night is preferable to
a policeman,

| With reference to the mode of conducting electricity
: through the streets, the Professor said that copper wire was
the cheapest conductor, and so will be universally used.
The best mode of insulating wires underground for con-
ducting electricity for electric illumination was.as yel unde-
veloped,and will need careful investigation, because the fre-
quent accidents to which subterranean wires are exposed will
necessitate the having of a corps of electrical engineers for
this special oceupation or art, for while it is somewhat of
the same character as conducting electricity for telegraphic
purposes, still the conditions would be that of another de-
partment.

Regarding the cost where power is already in use for manu-
facturing purposes and where there is an available surplus
and it can be used for the production of the electric light, as
at Fall River, Providence, Lowell, Manchester, Nashua,
Cohoes (N. Y.), and multitudes of other places, the electric
light can be furnished very much cheaper than gas is at
present supplied, perhaps for from one quarter to a half the
cost. There are two elements that enter into the cost of the
electric light—the cost of the power consumed in producing
it, which costs only when used, and the cost of interest on
the plant, which is as great when not in use, for it, like a
Dblister, draws all night long. So if the light is only to be
used for an hour or two the cost of interest and depreciation

the horse power in some cases could be furnished at $70 per

| might exceed the cost of the power consumed. For instance, |
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in lump, and where the old time negroes stationed on every
corner with long ““ tobaceo horns " call the merchants to the
commission sales at the different warerooms,  This portion
of the industry, a5 well us the tedioug culture of the leaf on
the plantations, ismerely initiatory, though none the less inte-
resting and useful. The most complicated, and also very
interesting and important part of the industry is the manu-
facturing of the leaf into the various grades of chew-
ing, smoking, and snuffing tobacco that the market de-
mands,
I The illustrations on the first page of interior views of P.
{ Lorillard's extensive tobacco factory will prove interesting,
| as showing the different processes of manufacture. The
reader must understand that the leaf used in large manufac-
tories is selected with the greatest care by experts, who de-
termine by the color and smell the quality requisite for any
particular grade, The manufacture of plug tobacco is the
most extensive in the Lorillard establishment. The machine
in the illustration entitled “ Rolling the Lumps,” is the plug
making machine, one of the most ingenious machines known
to the trade and wholly controlled by the firm, After it
has been sweetened, flavored, and dried the leaf is fed into
this machine as “fillers.” Being placed as evenly as possi-
ble in the long trough by girls it is pressed and cut into the
exact size of plugs required by the wonderful automatic ac-
tion of the machine. The jllustrations showing the method
of ““ Covering Lumps " and the *“ Pressing ™ give very accu-
rate ideas of those processes. Each plug is weighed after
coming from the plug machine, and a standard weight is ob-
tained by taking from or adding to each before covering
them. A broad handsome leaf is now wrapped by expert
hands about the plug, and it is ready for the pressing room.
Here the plugs are put into smooth iron ““cells™ within a
large frame and submitted to powerful hydraulic pressure
for several hours. A finishing pressure is afterward given
them in another set of hydraulic presses called ““ pots.”
Each plug is stamped with the Lorillard tin tag, which is a
guarantee of its genuineness.
For the manufacture of fine-cut chewing tobacco the same
care in selecting the leaf is exercised as in the plug. The

year, while the interest and depreciation on a 5,000 candle  ““Dipping of the Leaf ™ is shown in the illustration; a solu-
machine might cost as much more. 8o if the light is to be  tion of licorice and sugar, etc., being used for the purpose, and
!used but a small portion of the time, it would be relatively | on this and the quality of the leaf depends the character of

considerably more expensive than if required to be used all | the tobaceo. Afterstemming the leaf, it is taken to the cutting

they were as nothing. “ Suppose,” said he, “ you wanted | the time. The cotton manufactory would be at one extreme
to give light to the citizens of New York, each one requir- ' and the coal mine at the other.
ing equal to a 10-foot gas burner. Reckoning on the basis| Of the production of eleetricity, Mr. Farmer said that it
of 1,000,000 people you would want 10,000,000 candle lights. | cannot be stored and the storehouse drawn on at pleasure.
If you wanted it divided up into small lights you could not | It must be produced as and when wanted. The electricity
expect to get more than 500 candles per horse power, and | for the purpose of illumination is produced by the movement
that would require at least 20,000 horse power to light the | of coils of copper wire in the neighborhood of magnets.
city. In order to accomplish this there would have to be | Electricity is developed in condition whenever it is moved
made machines, steam engines (to a large extent purposely 'across the lines of force streaming from s maguet. The elee-
for it), magneto-electric machines to furnish the electricity, | tricity is more powerful the more rapid this motion; more
and it would not be advisable to have them average more ; powerful the longer the wire, and more powerful the greater
than 5,000 candles each for fear of getting out of repair. the intensity of magnetism in the magnet. These are the
That would require 2,000 magneto-clectric machines, which  fundamental facts that underlie the construction of all mag-
could not be produced in a moment. It would perhaps be neto-electric machines. Any more technical description of
desirable to bave 5 electric lamps to each machine, and that | the process of producing electricity would scarcely be under-
would require at least 20,000 lamps. | stood by the general reader. In concluding the interview,
«YWhile some of the manufacturers are prepared to supply | Mr. Farmer said: “ While our gas stocks have depreciated,
in a certain time their particular style of lamp, yet the pub- | and may not, possibly, return to their former value, I donot

lic has not decided which i8 the best touse. No lamp at
present in use has such manifest superiority that every per-
gon will buy that particular one, None at present in use is
properly adapted to minute and profitable subdivision of the
electric light. This is an entirely different condition of
things to gas illumination, in that factories already exist,
and the means of supplying gas fixtures, tubing and piping.
Gas pipes are already laid in the streets, which would be ut-

| look to see the companies cease to pay good, fat dividends.”
S ——ecer—
AMERICAN INDUSTRIES.—No. 1.
BY HAMILTON 85, WIOKS,
Tt is proposed, in this series of articles, to give a concise
{and intelligent descripiion of the leading industries of this
continent. Those situated near, and holding immediate re-
Intion with the commerce of the metropolis, will be first con-

| Toom, shown in the illustration entitled ** Making Fine-cut.”
Here it is arranged in a trough and forced by the endless
chain through a small square aperture, where it is cut into
|Tong silken threads by a powerful knife, which makes 1,200
revolutions per minute. All that now remains is to dry and
prepare it for the market. Smoking tobacco is similarly
made,

In the manufacture of snuff time is required. The pro-
cess of fermentation lasts from six months to a year or
more. Before going into the grinding mills, shown in the
illustration, it is thoroughly cured, and after being ground
and before it is filled into the biadders for sale it is again
cured, until its fragrance and mildness are of the most ap-
proved quality. The factories of the Lorillard tobaceo works
loccupy & fuli block, 405 feet in length and 210 feet in
width, in Jersey City, N. J., and bounded by Washington,
Warren, Bay, and First streets, and nearly the whole of
another block in addition. The house bas an age of 118
years, having been originally founded in 1760 by Pierre
Lorillard, a French Huguenot. In the year 1870 the pres-
ent firm took control of affairs, with Mr. Charles Siedler as
geveral partner. The factory in Jersey City as it now stands
was crected in 1873, and is the largest institution of the
il»:ind in the world. Last year the sale of plug tobacco ex-
ceeded 10,000,000 pounds. Of tobaceo and snuff the sales
aggregated more than 14,000,000 pounds, and $38,500,000

terly worthless for the distribution of electricity for the pur- sidered. Just opposite this eity, and immediately dependent | revenue tax was paid to the Government.  There is no State

poses of the electric light, und while competent electrical
engineers are sulficiently well acquainted, theorctically and
practically, with the distribution of eleetricity for telegraphic
purposes, yet a distinet branch of electrical engineering
geience needs to be Innugurated and carefully studied before
any expensive system ol electric distribution should be en-
tered upon; and although I expeet to see the electric light
widely introduced, snd that very soon, yet I do not conceive
that it is going to supplant and displace, to a very large ex-
tent, the consumption of gas immediately.  But it may and
doubtless will have the effect to stimulate and hasten the use
of gas for heating purposes us well as those for illumination,
and 8o I expect the consumption of gas to increase rather
than decrease after the effect of the scare is over. 1 venture
the opinion that in live years from now there will be more
gas consumed thun there 1s to-day, proportionately also with
the inerease of the population.  One of the effects of the in-
troduction of the clectric light for the purpose of illuming
tion will be the stimulating inventors to produce apparatus
for the consumption of gas for heating purposes.”
Touching the merits of the electric light, Professor Farm-
ar said it would eventually approximate the quality of day-
light for the display of gouds nnd merchandise in ware-
houses. It would be vastly superior to gas for the illnming-
tion of workshops and manufnctories, for with the same
expenditure a bettor and greater diffusion of light would be
obtained. He consldored o room fairly lighted that has one
candlelight to 126 cubie foot of space, very well lighted with
one candle to 78 cuble feet of space, but with the eleetric
Hght properly distributed it would be easy to have ong can-
dlelivht to each forty or fifty cubic feet of spuce, and this
would be accounted a vary brilllant illumination, The light,

on it, lies Jersey city, a workshop of the metropolis of no
little importance, Tts shipping interests arve large, and it is

| the site of such extensive manufacturing industries as Lo- |

[ villard’s Tobacco Works, The Dixon Crucible Co., Colgate's
| Sonp Works, extensive sugar refineries, iron and steel works,
ete. ete.,

The first of these industries we illusteate and describe is
the Lorillard Tobacco and Souff Manufactory, and an on-
| graving illustrating some of the processes is shown on the
first page.

HOW TOBACCO AND ENUKF ARE MADE.

Since the reign of William HI of England the use of tobacs
co hus become a universal custom throughout the elvilized
world, although long before his time it had been used guite
extenslvely, having been originnlly introduced to the atten-
tion of European colonists by the Aborigines of this coun-
| try. Many of the most profound thinkers have beon inveterate
smokers, chowers, nnd souffers; and not o fow have lived to
an advanced old nge with the pipe, snufl and tobaeeo hox ns
[ their constant companions,

The tobacco industry of America 1s n vory important one.

It utilizes the goilof large tracts of land in many Southern
and Western States, It gives employment to huodreds of
| thougands of people, both 1o the flald and in the factories,
| Tt interests Inrge aggregations of capital, and pays into the
! national treasury fully 84 per cont of the internal revenue,

1 Por the full ilusteation of this industry it would b neces:
Lgary to visit some of the quaint villages of Virginia and Ken-

in the Union, with the exception of Virginia, that made such
u good show either in the manufacturing of tobacco or the
tax paid as this one house. An army of over 2,500 men, boys,
women, and girls is Kept constantly employed.  About
$14,000 is dispensed weekly for the labor, and it would
amount to a calamity to these people if such an institution
were to cease its operations from any eause oven tempo-
rarily.
. er—

PATENT OFFICE PRACTICE.

Commissloner Paloe nnnounces that hereaftor letters po-
tent and certifientes of veglstention will be perfected and
!rcudy for delivery upon the day of their date. The last
[ jsque, undoer the rule heretofore oxisting, will bear dute of
} December 17, 1878, Then there will be o hintus nntil Janu-
[ary 7, 1870, on whigh day, and subsequently, patents and
| certiflentes will be deliverable s soon as signod,

The Official Gazette of evon dute with the weekly fssue will
continne the usnal announcoments respecting the perfocted
patents and cortifieates of that date, but no information,
cither by Gazetty or otherwise, will be given us to any pend-
ing case about to issue, except to the party in interest, until
such case bns been finally slgned and sealod.

—————— —t

A woven thermoscope and hydroseope; the invention of
Col. Aristide Gerard, has recontly mu-?‘,"_"‘*hﬁ"“‘“'

tucky, such as Lynchburg or Henderson, where about this Safety Company, of No. 40 Charles steees, §
geason of the year the planters bring in to market their | La. Thisinvention is dusignod for the speedy |
Labnormal heat or water in stewmers and other

wagon londs of tobaceo leaf, where the speculators or “ pin-

I hookers " (a8 they are called) barter ywith

[ iena ey o

15 Noppu AL
) ,‘.1:.."{/ -Qgg

PRp——

country and in Burope, and is contralled by the Automatio
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CHIOHESTER WATER WORKS. ually If necossary, It Is 10 feot deep, and is built on a sub
The prominent position now taken among engineering | soil of wet sand and gravel, of Portland cement and gravel
questions by those of water supply, especially to small | concrete (1 to 8), rendered with cement and sand (1 to 3
places, will make the following IMustrated description of and floated on the inside surfaces with cement and sand (1
Chichester water works of considerable interost to our rend- i!u 1), The main I8 taken through the wall so as to project
ers.  The works contain several features of ongineering in- about 6 feet Into the reservolr,  This profection wus hedded
terest, and aro such as are suitablo for a large number of in and surrounded with cement, and then built round with
towns, n block of concrete, having all it outer surfaces rendered
The source of supply 8 o woll sunk in the ohalk, adjacent in coment.  All anglos and corners wore run with o et of
to a powerful spring one and a quarter milos west of the  cement, and thus a completoly watertight job was effected

the engraving, was built with a tank at the top 40 feet higher
than the reservoir, into which, when & valve on the main at
its base is closed, the water rises up an 8 inch pipe and
through a self-closing 8 inch valve seated in the bottom of
the tank, The ordinary outlet from the tank being only
through the overflow at the top, and thence into the rrmo;-
voir, the tank is always kept full.  The high service cisterns
of the consumers are filled from the rising maln, which has
thus an additional 40 feet of head thrown upon it during the
time that the engines are pumping into or over the tank for

city. The axact position of the woll was determined by the
certaiuty of an adequate supply belng obtalnable near the
spring, while Its loeation so far from Chichester was Nxed
with a view 10 avoid the contaminated water Inclosed In the
geological basin over which the olty stands,

The works consist of a pumping station st the source of

supply, & main pipe, 215 miles long, passing through the |
city to a service reservoir and tower, and four miles of dis |

tribution pipes. They wore designed to supply eventually

a population of 10,000 persons with 20 gallons per head per |

day. At the pumping station the sinking of the woll was
commenced with wooden cylinders 6 feet diameter inside
the curbs, for a depth of 17 feet, after which it was contin.
ued with wrought iron cylinders 5 fect 8 inchies inside dinm-
cter. The cylinders were 9 feet long, connected by angle
irons 8 inches by 8 inches.  The plates were ¢ inch thick,
and the rivets wore countersunk on the outer side. The
wooden eylinders were lined with brickwork in cement, and
the junction between the brickwork and iron was securely
calked with oak wedges. A foundation for the superstruc-
ture of the engine house and the engines was secured by a
dome of cement concrete.

The engines and pumps are in duplicate, each designed to
raise on trial 10,000 gallons per hour against a head of 200
feet, with & consumption of 81¢ 1bs. of Welsh coal per horse
power estimated by the water lifted, and in actual work
they each lift 11,500 gallons per hour against a head of 160
feet, with a consumption of 4 1bs. per horse power.

The engine is horizontal and of the usual compound type,
with the high pressure cylinder toward the crank and in
front of the low pressure cylinder. The diameter of the
high pressure cylinder i8 9¢ inches, and that of the low
pressure is 18 inches, and the stroke is 2 feet,

On the end of the crank shaft is placed a disk, from which
the pump is driven direct from the main shaft. The pump
is of the plunger and bucket type. The diameter of the plun-
ger is 8 inches, that of the bucket 11 inches, and the stroke
1 foot 6 inches. Steam is supplied from two Cornish hoil-
ers of 4 feet dinmeter and 14 feet in length, with one flue in
each of 2 feet 2'¢ inchesdiameter. The speed of the engines
was designed to be 30 strokes per minute, and in actual work
they run from 28 to 35 strokes per minute.

It is proposed to check the engines more by employing a
slide valve on the steam pipe, which is to be kept open by
the pressure of the column of water, and to be instantly
closed by a spring when the pressure is relaxed.

The reservoir was designed to hold 100,000 gallons only,
though provision was made for doubling its capacity event-
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the purpose of filling the cisterns.  The 8 inch self-closing
valve in the bottom of the tank contains n 4 inch valve,
which works with it on the same spindle, except when
ralsed by n chain pulled from the chamber on the ground
floor of the tower.

In case of a fire occurring when the pumps are not at
work, and the pressure in the ity is consequently low, the
valve on the main at the bottom of the tower being closed,
nnd the chain pulled, an extra hend of 40 feet iy thrown
upon the pipes.  The quantity of water in the tank is sufl.
cient to supply one hose of the Metropolitan Fire Brigade
pattern for about thirty minutes, and would allow time for
getting out the fire engine and for starting the engines at the
pumping station.

It is conceivable that such * fire reservoirs ” might be ap.
plied on a large scale where high pressures would be other.
wise difficult to obtain, and that they might be promptly
brought into operation when needed by a telegraphic mes
sage to the man in charge.

The cost of the whole works, including a large sum spent
in a parlinmentary contest, nmounts now to £14,500, and esti-
mating that another £1,500 will be wanted to complete the
distribution pipes, ete., for the supply of 10,000 persons, the
total cost will be £16,000, equal to £1 12s per head. The
engineer of the company is Mr. Shelford, of Westminster,
| under whose direction the works were completed.

! — e

\ A NEW REVOLVING INDEX.

‘ The sccompanying engraving represents a revolving index

| recently patented by Mr. Labbe U. Albers, of Carthage, 1L
1t is intended for the use of book-keepers and others requir-

|ing a ready means of referring to different names or items

| contained by the index.

To the center of the base, A, is attached a standard, C,
withont puddle. The whole was arched over in brickwork, | which passes through the lower bar, B, of the frame that
and covered with an earth embankment. | supports the vertical rollers around which the endless belt,

The highest ground available for the reservoir is only 60 E, passes. To this belt are attached s number of strips of
fect above Chichester Cross, which may be taken as the | sheet metal, which are bent outward to form slides for re-
average available head at the reservoir for almost all the | ceiving the strips, F, of sheet metal which contain the strips
district to be supplied. This head is increased to about 100 on which are written the names, number of page, ete. These
feet at the Cross when the pumps are at work, but inasmuch 1 strips have at their upper ends the alphabet, and several of
as the supply to the higher parts of the district would thus [ the strips, F, have small knobs for convenience in turning
have depended on the pumps, and would have been inter- | the endless belt. The belt and its supports may be inclined
mittent and uncertain, a high level service was arranged by lat any desired angle, and the strips may be removed when
which a cistern is filled daily for each consumer requiring | filled and filed for future reference. The advantages of this
it, and a tank at the high level is always kept full and avail- |device will be apparent to those who require an index. It
able for the extinction of fire, | certainly will effect a considerable saving in time. For

To effect this, instead of a stand pipe, the tower, shown in further particulars address the inventor as above.

ALBER'S REVOLVING INDEX.

DETAILS OF WATER TOWER
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SACK HOLDERS AND LIFTERS AT THE EXHIBITION,
80 muoh sk, —SIHAKESTEARE.

The uses of convenient implements are spreading into all
the industrial occupations, as we in the United States know
better than any other people, for we have more inventions
of that churgoter than are to be found elsewhere,

Churas of curious design, washing machines, egg beaters,
apple parers, and scores of other conveniences for domestic
uses and ordinary occupations are advertised and labeled as
“ American.”

The word ‘“sack " is said to be the only one that is the
same in all languages. Here is one thing in common be-
tween the Hebrew, Irish, Greek, Cornish, French,
Latin, English, Hungarian, Icelandic, and Goth-
ic; here they unite. How this came about it is
hard to say, but the legend goes that when
tongues were confused at the Tower of Babel,
the workmen finding that something was going
wrong, each called for his sack to carry home his
tools in, and that was the only word they all re-
membered,

The sack lifter of Messrs, Rose Fréres, Fig. 1,is
similar to Marshall's sack elevator, Fig.2, buthasa
standing frame which is portable, but not designed
to be used as a truck. The sliding bag holder is
lifted by cord from a winch on the frame, and
held by a elick in a ratchet wheel on the crank
shaft.

Marshall’s sack elevator, Fig. 2, is a truck, with
stay rod to hold it upright, and a winch by which
the sliding frame holding the bag is elevated so
that & person can take it upon his shoulder and
carry it off without the assistance of a second per-
son in lifting. 1t is specially intended for a person
in attendance upon a thrashing machine; one
man to tie the bags as they are filled, lift them,
shoulder, and carry them off to the granary.

Romaine’s sack filler and weigher, Fig. 3, requires but
little description to elucidate it. A spout with sliding door
admits the grain, flour, or whatnot from the floor above,
The bag is clipped by a ring to the funnel, which is sus.

Seientific dmervican,

pended from a crotch on the end of the weigh beam. The
latter is upheld by a tripod. Price from 160 to 825 francs;
woighing from 200 to 100 kilos :

The small army mill, Fig. 4, stands upon three legs and
grinds into a suck which is suspended beneath, It is
worked by two men, grinds 20 kilogrammes per hour, costs
200 francs; four of them, packed in two boxes, are the lond
for n mulo on the march,

The sack lifter and emptier, by Rose Fréres, Fig. 5, en-
ables one person to lift and to transfer the contents of one
suck into another. It acts by means of a winch and rope, but
tho sliding frame is guided in such a manner that after at-
taining a certain elevation it tips over and brings the mouth
of the sack to the open end of the bag ready to receive it.

The Freneh sack holder of Bodin is so much like the Gil-
bert, Fig. 8, with the addition of wheels, that it needs but
to say, in addition to giving the illustration, Fig. 6, page 20,
that its weight is 28 kilos, and its price 50 francs.

John the Baptist Normand fits the handles of the truck
with notches, 8o that the spreading frame for the sack mouth
may be adjusted in height for the length of the sack. The
frame has four hooks on to which the hem of the bag is
caught (Fig. 7. Price 85 franes.

The Gilbert (English) sack holder (Fig. 8) is a slanting frame,
with u strut to support it, and a clip ring at top to spread
the mouth of the sack. To state its purpose would be merely
to make o list of things that can be put into a sack, which is
needless. It dispenses with a man to hold the sack, and
furnishes o rest for the measure in emptying. Its price is
£1 8s.; with wheels, £1 12s, Epwarp H. KN1GHT.

Paris, October 5, 1878.

et
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Amateur Inventors,

The Philadelphia Ledger takes to task those papers which
have sneered at Miss Hosmer’s electric light invention on the
ground that “amateurs rarely discover anything worth pa-
tenting.” Of course, an amateur who knows nothing about

mechanics, adds the writer, is not likely to make valuable
| contributions to mechanical progress; but there are many

Fig.2—MARSHALL'S (ENGLISH) SACK ELEVATOR,

19

the use of chemicals, including acids and cyanide of potas-
sium. For this purpose he mixes with the paper pulp or
passes the manufactured paper through an alkaline solution
of peroxide of iron (or any salt of peroxide of iron) and
ferrocyanide of potassium, or other base, in which the iron
is kept from precipitating by the addition to the solution of
tartaric acid, citric acid, sugar tartrates or citrates, or other

organic substances having the power of preventing the pre-
cipitation of oxide of iron by an alkali, or sulphocyanide
may be substituted for ferrocyanide, or ferricyanide may bhe
substituted for ferrocyanide, and the salt of protoxide of
iron for one of peroxide of iron. Upon the application of
a chemical to paper manufactured or treated according to
the invention a color or stain will be produced,
whether the chemical be applied over ink or not.

-

Erin go Bragh.

A fictitions cabie dispatch of inordinate length,
purporting to emanate from a staff correspond-
ent who has, says the New York Zribune, been
sent across the seas to find Mr. Edison, is an
amusing jew d'esprit in Saunders Irish News,

When the correspondent landed in New York,
President Hayes went tearing down Broadway to
the Battery in an open carriage drawn by six
eream colored horses, and preceded by a number
of outriders in searlet and gold, and a squadron
of siege artillery in full gallop. As they ap-
proached, the President descended from his car-
riage, saluted the correspondent on both cheeks,
and immediately raised a cheer, which was at
once taken up by his party, and repeated from the
Battery to the Central Park. The President car-
ried his guest off to the White House, where they
had bird’s-nest soup, bluefish, bread fruit, pilaff,
and oysters in every style. After lunch the Pre-
sident drove the correspondent out (without the
artillery) to see the sights in the immediate neigh-

amateurs self-educated in science and mechanics, and from | borhood—the Falls of Niagara, the prairies, the Yosemite
this class some of the most original inventions have come. | Valley, and giant trees in Mariposs County. When he
Miss Hosmer's profession—art—has furnished the world |learned that the Irishman had crossed the seas to talk with
with at least two great inventors, who, though amateurs in | Mr. Edison, the President urged him to do nothing of the

one sense, led the way for ** scientifically
educated and practically experienced me-
chanicians.” Robert Fulton and Professor
Morse were both American painters, and
both became distinguished American in-
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ventors, although they were amateurs in
their particular fields of investigution.
The history of invention points to the fact
that entirely novel ways of doing things
are likely to first suggest themselves to
those who, being amateurs, have not be-
come set in their ways of doing every-day
work. Watt, although s mathematical in-
strument maker, did not stick to his trade,
but invented many essential parts of the
steam engine; Corliss was & country store-
kecpor; Elins Howe was more of a farmer
than s moechanic when he made his first
sewing machine, and Edison has ** picked
up ” all that he knows about electricity,
mechanics, and magnetism. Education and
practical experience are very desirablo
things, but hecause an inventor's calling
secms to show that he has neither one nor
the other is no reason for throwing dis
eredit on his invention in advance of ex.
periment with it, and particularly before it
has been deseribed.

Paper for Preventing Fraud.
Mr. A. Nesbit, of Gracechurch street,
London, is the manufacturer of a paper
for checks, bank notes, deeds, law docu-
ments, or other instruments of a similar
character, 50 us Lo prevent alterations by
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~ sort. Ho remarked that tho inventor was hardly ever at
home, being goserally in the Patent Office registoring some
new discovery, and besides he was so highly charged with

electricity that it was dangerous to approach him.  The
President remarked that the inventor was frequently scen
with a regular nimbus around his head, a sort of domosti-
cated aurors borealis, and one man who shook hands with
him io & casusl way, went home, took to his bed, and was
prostrated by the violence of the electrical shock.

>

 Auhydrous Sulphuric Acid,
The well known oil of vitriol, u% our readers know, is a
pound of sulphur, oxygzen, and hydrogen, in the propor-
:: of 16, 82, l:)hlﬂ bas received the formula H.S0,, or
H,0.80,. Although we are not able to remove from this
any water, as the last formula seems to indicate, yet a com-
pound is known which will combine with water to produce
the ofl of vitriol, or common sulphuric acid, and hence it
was called anhydrous sulphuric acid, or sulphuric anhy-
dride, and supposed to have the formula 80,. It is a white,
silky solid, forming long needles like asbestos, and can be
obtained in two or three different ways, usually by distilling
so-called Nondbausen or fuming sulphuric acid at a mode-
rate heat. It is also made by oxidizing sulphurons anhy-
dride, SOs.

Weber's investigations have proven that these crystals are
not anbydrous, but mixed with a hydrate. By repeated
distillations, fractional distillations, and recrystallization,
he obtained the pure anhydride, which is, at common tem-
peratures, a mobile, colorless liquid, which solidifies on
cooling strongly to long transparent crystals, resembling
those of saltpeter, but totally unlike those white, opaque,
silky crystals formerly mistaken for sulphuric anhydride.
The pure anhydride melts at 148* C. (38:6° Fah.) and boils
at 462" C. (115" F.). The slightest trace of moisture con-
verts it into the well known silky crystals.  Weber suc-
ceeded in sepamating two hydrates, one having the compo-
sition H,80,.880, = H.S,0;, and the other, H:S0.80,
S "|S|0;.

He aleo investigated the blue compound produced when
sulphur and anhydrous sulphuric acid are brought into con-
tact, and first described by Vogel in 1812, and finds that it
has the composition 8,0,. When dry flowers of sulphur
are thrown into freshly prepared liguid sulphuric anhydride
(80,) the sulphur melts to blue drops, which sink below
and soon solidify. When a sufficient amount has collected
the liguid anhydride is poured off, and the residue then re-
moved by gently warming. It forms a crystalline crust
which looks like malachite and decomposes, slowly at com-
mon temperatures, faster if heated, into sulphurons acid and
sulphur (25,0, = 8 + 350;) It dissolves with a blue color
in so-called fuming, or Nordhausen, sulphuric ucid,  Water
decomposes it, setting free sulphur and sulphuric and sul-
phurous acid and thiosulphuric acid.  This blue color was
made by Bucholz in 1804, by heating sulpbur in fuming
sulphuric acid.

Thiz adds another to the already long list of oxygen com-
pounds of sulphur, to which Berthelot not long since (Comp.
Rendus, 88, 20) added persulphuric acld 8;0,, 5o that to all
the oxides and acids of chromiom there are corresponding
oxides of sulphur, and it only remains to find more ox-
ides and acids of chromium to correspond to those of sul-
phur,

AL IO OS

COrystallized Yavelle Water nnd Chlorozone,
This absurdly contradictory name, eau de Javelle cristal-
lisée, is givan 10 0 commercial articlo made in France, which
is intended to take the place of chloride of lime or bleaching

Seicutific Awmevican,
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ho employed for washing oither immediately or after it has
been rendored caustic by heating it with quicklime.  The
galt, as it I8 sent to maorkoet, s quite well orystallized, re
sembling sal soda. It possesses the charncteristic odor of
chloride of limo, dissolves porfeotly in water 1o a clear solu-
tion, which should not be underrated for practieal purposes,
ae no decantation or lotting it settle is necessary, and a
solution of any desired strength can be made at once. It

Fig, 6.-BODIN'S SACK-HOLDING TRUCK.

must be kept in a dry place, ns it absorbs moisture readily
and would soon becomo wet through. The manufacturers
claim that it keeps well, which we doabt, for the analysis
of a specimen kept in a closed glass gave only 133 per cent
of active chlorine.

Chlorozone is another new commercial article. Tt is made |
by saturating a cold solution of the caustic or carbonated
alkali with a current of hypochlorous acid mixed with air.
The hypochlorite indicates nearly 40° Baumé, and 100° to
120° chlorimetry. By the addition of calcined soda it forms

Fig, 7—~NORMAND'S SACE-HOLDING TRUCE.

solid ehlorozone, 18 a compact mass that can be broken up,
but melts at 68° Fah. The price is not much above that of
chloride of lime.—Schwizer Gewerbeblati.

—t

Chemistry in Schools and Colleges,
It is scarce a century since chiemistry began to exist as a
science, yet few sciences have contributed so much to the
happiness and pleasure of mankind. The problems before
her are infinite, but one after snother are slowly being
solved. So many are the fields for her labor and so varied
her work, that we cannot wonder that many people have
very strange, contradictory, and absurd notions of what
chemistry is. One thinks it consists chiefly in concoeting
unpalatable potions, another in making awful stenches;
some confound the chemist with the magician, others think

powder for washing and bleaching cotton, linen, and paper
stufl. The claims made for it are its perfect solubility
in water, uniform and certain action upon the fiber
without injury to it, saving of cost by lessening the
number of operations in the bleaching process, and,
finally, more convenient and cheaper to transport.  We
have no details as to what it really will do, but it scems
probable that if rightly made and used, it msy, in many
cases, surpass chloride of lime, provided its present high
price be sonfewhat reduced.  The well known Javelle
water is merely a solution of hypochlorite of potash,
and much used as & bleaching agent, ax i=also the cor-
responding salt of €oda, esu de Labarmque. Nelthor
of these are erystallizable, so that there can be no such
thing in reality as erystallized Javelle water. The pro-
duct under discussion has the following composition:
80 per cent erystallized carbonate of soda, 85 per cent
chloride of sodium (salt), 11°3 per cent hiypochlorite of
sodn. The best name for it is sal soda impregoated
with hypochlorite of soda. The manufacturers claim
for it the power of cleaning aod bleaching in one opera-
thoo, without previously having put the stuff through an
alkaline lye for the purpose of cleaning it perfectly. The
earbonate of soda, they claim, is the cleansing principle, and
the hypochlorite destroys the coloring matter. The two act
simultaneously, which of course saves time,
aware whether in practies this is true, but it is possiblo,

Particular etnphasis {5 slso put upon the assertion that the | yet chemistry is no longer what it ones was—an sccumula-
stufl to be bleached I not injured by this salt, as it is fre- |

quently enough when ehloride of lime Is used: firet, because
the sction Is slow and regular; next, the total absence of
lime renders the formation of any injurioun
tion In the goods Impossible; finally, the
totally worthless after the bleaching s done, but can al
ways, owing to the relatively high percentage of soda In t,

We are not | tronomy—have not yet been discovered or evolved, and the

| been reduced to aystem, somo of its laws are understood, and
lime precipita- | the harmony of its soveral parts are known. For this reason,
solution Is not |

{ Its place in the Tist of subjects whioh constitute a 1iberal edu-
| catlon

he must be an apothecary or a physician. But clhiemistry

Fig: 8 —~GILBERT'S SACK HOLDER.

moves on In spite of opposition or ridicule, and even gains in
public popularity. Although the grand fundamental laws of
the sclence, the great undorlying principles which are to ex-
plain all its phenomenn—as Newton's law does those in as-

accepted theories of today may be overturned to-morrow,
tion of facts, of disconnected phenomens, with which the

memory muy be overlonded without profit. Its facts have

as well ax for its practioal and  conomical uses, it has taken

ration consists in its passing

Henco we find fow schools for elther sex where

two or threo hours a week are not devoted to this subject,
and even in private and preparatory schools it is taught by
exporiments and lectures, not ns dry text-book catechism,
and the mind is at least inclted to know something of this
world about us,

At a period when the value of natural anfl physieal seiences
as o source of mental discipline is beginning to be acknow.
ledged, and science itself to be respected and honored bere as
elsewhere, it is somewhat remarkable 1o see one of our oldest
colleges abolish the study of chemistry in her regular course,
Yet this is what Columbin College has really done.  True,
the name of chemistry still appesrs in her list of studies, but
it is studied no longer. It is but an outward pretense, o
sham, an empty name, o skeleton without flesh, a shell with-
out contents,

One of ber youngest classes assemble once s week to listen
to lectures upon chemistry by one of her best and ablest pro-
fessors; but what can the greatest of chemists teach in 25
hours to a clnss who bave had no preparation for his teach-
ing? Chemistry is there made to precede physics, the larger
fundamental science of which it is itself one of the larger
subdivisions. Hence the lecturer must either prepare the
soil himself or have the seed fall upon hard ground. To lec-
ture upon the spectroscope to men who know nothing about
light, or upon gases to men who know nothing of the laws
of mechanics and pneumatics, is to waste half the labor. To
assume that the students have learned, before they entered
college, subjects too abstruse to be taught them while in col-
lege, is the height of absurdity, and yet strangely enough the
Columbia Grammar School teaches more chemistry, and
teaches it more thoroughly, than does the college. The
senior class may, if they choose, attend a few lectures upon
advanced chemistry along with students of the School of
Mines who have devoted one or two years to this branch,
and not having had any preparation at all sufficient, are
again unprepared to profit by it. Let us ask why this change

has been made and the amount of chemistry reduced to one

fourth of what was already too little. Columbia is about to
erect new buildings and wants to save the expense of a chom-
ical lecture room.  She also wants to economize on the sala.
rics of her professors in science to enable her to employ more
instructors in law and in history. To this the welfare of
her students and her own good reputation are subservient.
Let her seek concealment as she may, truth must prevail,

; Salicylie Acld with Boracle Acid,

Both of the above acids nro extensively employed as anti-
septics in foods, as neither of them alone imparts any un-
pleasant flavor, but if both are used together a decidedly
bitter taste results. This fact was first noticed by Dr.
Hager, who examined a milk with a bitter taste, but failed
to find any particular bitter substance in it. On further ex-
amination it was found that borax had been added to pro-
tect it against the heat of summer, and afterward a little
salicylic acid was added for its preservation during transpor-
tation.

Another case was where a mixtare of 2 parts salicylic acid,
2 of borax, 30 of alcohol, and 200 of water bad an excep-
tionally bitter taste. In both cases the bitter taste was pro-
duced by this combination of salicylic acid with borax.
That it was due to the acid and not to the sods, was proved
by the bitterness being imparted at once toa solution of
salicylic acid on putting in some boracie acid.

Consequently the use of both antiseptics at once must be
avoided, and only one employed at a time. To test the
truth of Dr. Hager’s assertion, our readers need only to dis-
solve a grain or two of boracic acid in alcohol on a watch-

glass and then add a erystal of salicylic acid; in a few see-
onds the taste will be almost as bitter as that of sulphate of
guinine. Perbaps salicylic acid can be employed as s
quick and certain test for boracie acid in food, espe-
cially canned meats. -
____‘.M
Aldchyd is a name given to the first substunce pro-
duced by the slight oxidation of an aleohol. It contains
less hydrogen than the alcohol from which it is made,
hence its name.  Mothyl alcobiol has the formula CH,0,
but the aldehyd is CH,0. The dificulty in its propa-
more permanent form of oxidation, known as formic
ncid OH,0,. When o picce of hot platinum wire of
foil is suspended above a vessel of aleohol it continues
to glow, owing to the slow oxidation of the alcobol.
Professor A. W. Hofmann has condensed the liquid
given off in this form of glow-lamp, or lamp without
flame, und finds it never contains more than 1 por ¢
of aldehyd. e
The nmount of aldehyd was determined quantitatively
by converting it into the sulphur compound. The exper
was changed in many ways to obtain & more concentn
solution of the aldebiyd.  The most successful
obtained by passing lﬂll‘lbbm‘!\*./{ .
nleohol vapor through a platinum tube, in which
of thin platinum wire, and gently heated.
the escaping vapors it contains on the a
5 per cent of alcoho), 1 nounted
mius can be kept in operation without
months, i
If the undecomposed aloohol be removed by ¢
(when some aldehyd escapes also) and the
several times to remove the water, the aldehyd o
centrated 1o 10 per cent and upward. e
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H]_‘m m Powders and Glucose Sirups, I

et CBY NODENT FETEN, M1,
af Chemistry, tc., In Kentuoky Agricultural and Mechanical
. Chemist to the State Geologlonl Survey, ete., ote.)

ﬂmm communications have appeared in the
M

AMERIOAN on these subjects, the writer believes
~ they are not yet exhausted of thelr interest.  The possibili-
‘ties connected with their bearing on health or discase and
mortality deservo further discussion, for which 1 have no
‘doubt you will freely give a few more columuns in your

The obvious fact is, as proved by the analyses of baking
powders by othors as well as by myself, that desiccated
alum is substituted for eream of tartar in many of our pobu-
Jar ** baking powders."

The United States Patent Office has sanctioned this use or
abuse of alum by their letters patent, and alum is very much
cheaper than cream of tartar; answers equally Wil to set
free the carbonic neid which makes the bread light, and may

-1 mntmc gmmmu.

21

— S ——

Gmumt. ‘agmnst the use of any sirup, etc., which leaves a metallic

taste in the mouth,  Three pounds of good pure Louisiana
brown sugar, boiled in a clean iron vessel with a pint of

iwnlcr, will make a perfectly wholesome girup, far preferable

to any of the tainted sirups of the present market,

Aluminum aud tin salts are both used as mordants by the
dyer, because of the strong attraction of the oxides of these
metals for organic compounds, Aluminum salts for the same
reason are used in preparing white leather, and the observa-
tions of Orfila show that when given to animals they cause
a thickening of the coats of the stomach and owels, and an
appeamnce as though they had been tanned.

It is true that Orfila contended for the harmless nature of
alum in small doses, and Wibmer and others experimented

on themselves by taking it in small doses for some weeks |

together without any sensible evil results. Very probably
the slight impairment of tissue was not sufficient to produce
manifest disease. But had they continued their experiments
for years at all their daily meals, no doubt the functions of the
stomach would have become impaired by the thickening of
its coats and the alteration of its glandular tissue under the

also make a whiter loaf than that dearer article. The manu- | action of the dissolved aluminum salts, and dyspepsia or
facturer can make more profit at a lower selling price, with chronic inflammation would be the result in time.
alum powder; moreespecially if he mixes them with alarge  That alumina is not friendly to organic life is shown by

‘proportion of starch, its alinost general absence from the composition of vegetables
The chemical facts are as follows: By heating the am- and animals. In only a very few plants of the lowest order
monia alum to a certain temperature it will be caused to is it found as a regular constituent. The propriety of in-
part with its water of erystallization, and will lose part or troducing it into our daily food is not properly to be ascer-
all of its combined ammonis, according to the temperature tained by costly and broadly hazardous experiments upon
und time of exposure to it, leaving simply aluminum sul- the people at large, or with the object of cheapening the
phate, mixed with more or less free sulphuric acid and unde-  production and increasing the profit on baking powders.
composed aluminum sulphate. This mixture when brought Nor is there any necessity for such heroie tampering with
together with bicarbonate of soda, in the paste or dough, in the public health. Why lay aside the time-honored yeast
the presence of the water will decompose the soda salt, es- or ferment, which, when skillfully and carefully prepared
pecially when moderately heated, and the carbonic acid of |nnd used, is without injurious influence? Or, if we must
that salt set free will inflate the pastry and make it lightand ' have “quick-rising,” why not use the pure cream of tartar
spongy. At the same time the alumina of the alum is sepa- and good bicarbonate of soda until something equally harm.
rated in the form of aluminum hydrate, and harmless sodium  less is discovered?
sulphate, or Glauber’s salt, is produced. The writer is informed that there occur many more coses
The nature and results of the chemical decomposition are of Bright's disease and other forms of disease of the kid-
correctly stated by Professor Doremus, as well as by the neys than formerly, Are we to attribute this to chloride of
patentees of these baking powders, There is no alumin the tin in glucose sirups and sugars, or (o alum in baking pow-
bread or other article prepared with these powders, but only ' ders, or are not both very liable to suspicion?
the products of its decomposition, viz.: Glauber'ssalt, in too  Even the cream tartar baking powders may come in for
small quantity to be active, and precipitated aluminum some share of guilty responsibility because of the greater
hydrate. amount of alkaline salts determined to the kidneys by their
But at this point a new question arises, and one of habitual use, and that most chemical of all baking powders,
weighty import: Is it not probable that the continued inges- Horsford's, which, with the commendation of Liebig, might
tion of aluminum hydrate with our daily food, may, in the seem 1o be pathologically innocent, as it is chemically excel-

long run, induce disease and shorten life?

It is true that when slumina is in combination with silica,
s it is in clays, it is not readily soluble or decomposable in
weak acids; but alumina combined only with water, or even
when the water has been separated by ignition, is much more
soluble. The heat which suffices to bake bread will not sep- |
arate the water from aluminum hydrate, and it hence exists
in the bread in a condition readily to form salts with even |
wenk acids. What, then, is the probable action of this
aluminum hydrate in the processes of the digestion and as-
similation of the food in which it exists asan ingredient? In
the stomach, under the action of the acid gastric juice, it is
likely to be dissolved, and to form aluminum chloride; but,
because of the great affinity of alumina for albuminous and
other organic matters as well as for phosploric acid, it prob-
ably enters inlo combination with these, to a certain extent
ut least. If these compounds are insoluble in the stomach
solution, no other harm will result but a waste of n certain
quantity of the essentinl phosphates and albuminates of our |
food, which waste may be measurably supplemented by the
introduction of some bone superphosphate into the baking
powders,

But it is more probable that at least a portion of the alumi-
nous compound is retained in solution in the acid chyme and
is absorbed Into the blood vessels in the couts of the stomach,
1o uet locally in thickening or otherwise altering their deli-
eate coals; or meeting with the slightly alkaline venous
blood, rich in albuminous compounds, to induce a tendency
to congulation, which, however slight, may in the course of
time cause obstructions in important glandular organs, es-

pecinlly in the kidoeys and liver, interfering with their
healthy functions, and in the end enusing fatal disorder.

The portion of the albuminous compound which is not ab- |
sorbed from the stomach will doubtless be decomposed in |
the duodenum, where it will be rendered insoluble by con-
tuet with the slkaline bile; but in the ecmeum it will again
bo subjected to an neid solvent, and a second danger of ab
sorption consequently occurs,  These are probabilities of |
deep import,  Aluminum chloride, like tin ehloride, forms
insoluble compounds with nlbuminous, gelatinous, and other
organic matters, and when introduced into the blood in
quantity cause sudden death, and doubtless whengtaken up
in repeated minute quontities, will cause alterntions of

thwsues and congulations of the olrenlating fluids resulting in |

obwtructions nnd disease,

The use of chloride of tin by reckless manufucturers of
glucose sirups, oto., proved by numerous analyses by others
s well as by mysclf, is especlally to be reprehonded, us
these products, sold under varlous names, a8 “ golden sirup,”
* maple sirup,” * , orthe glucose

sugnr-house molnsses,” ote,

o the solid form mixed in the soft ;:runulul HUZATS, nre inl

very genoral use, groatly Lo the detriment of the general |
health, The people everywhere should be put on their

wuard against this insidious slow poisoning and sdvised

lent, may yet, by a possibility, give to the renal organs too

much carthy phosphates to excrete in solution. *“ Giye us,”

therefore, our “old-fashioned daily bread " until something

better is discovered than is found in all the baking powders,
—_— . t——

Chokoed Feed P.opow.

To the Editor of the Scientific American:

I send to you hy mail a 3 inch nipple that was taken from
the feed pipe of & ten hnM power portable thrashing en-
gine.

The engine was brought to the shop to have a new check
valve put on, a8 the one that was on was badly worn, To
remove the old one, we cut off this nipple close to the boiler,
and were surprised to find that the pipe where it entered the
boiler had been reduced in area to about 001 of a square
inch, by deposits of lime,

The persons in churge of the engine said that they had
had no trouble in keeping the boiler well supplied with water,
and had used it sevornl days this season, before bringing it

| 10 the shop, using the steam at 100 1bs, pressure,

The pump plunger was attached to the eross head of the
engine. Had the pump been driven by o belt they would
have experienced much tronble in driving it

Bevornl months ogo, & man owning n saw mill brought his
foreo pump to be ropaired. Ho said that he conld notdrive it
with an elght Inele bolt, whilo It used to be drlven cnslly
with a four Ineh belt,  After examining the pump, 1 told
Bim that it was all elght, and conld donothing for it that the
pipes from  the pump o the boiler might boe flled with lime
(o tho water passed through o heator hefore it came (o the
pump), thorehy obstracting the passage of the water. He did
not think much of the ides, but went home with his pump,
| The next duy ho roturned with the pipes; somo of them
| had become so filled with lime that the pasange remnining
wis not more than one tenth of o square lneh in ares

Yours respectfully,

Tia CAnNns,
-

A Model Now Englaond Farm,
Burnett, the owner of the thres hundred aered in
| Southboro, Mass., known as Decrfoot furm, makes supedislty
of breeding, ralsing, snd fattening hogs, and converting
I thom into various articlos of food, and of the products of

Mr.

the dairy. The conversion of the carcasses into hams and
baeon, and the manufacture of sausages and lard are carried
on in the most systematic manner and on an extensive scale,
extra paing being taken to produce for the private consump-
tion of customers in Boston, New York, and Philadelphia,
the choicest and most palatable articles. Mr. Burnett raises
about 350 hogs annually, and purchases from the farmers of
Vermont 1,500 fat Berkshires, which make the best pork.
After being dressed the hogs are kept in w refrigerator for
forty-cight hours, when they are cut up, the hams and bacon
cured in the most approved manner, the lard dried out and
canned free from adulteration, and the pork pucked in kegs
|of 15 and 25 Ibs. weight; the sausage meat oh by ma-
| chinery and seasoned with the best quality of sage and
pepper that can be obtained, and then made into sausages.
Mr. Burnett's bacon hagtaken the place of imported English
bacon in the Boston market, and become so popular in
Philadelphia that one dealer has offered to take the entire
product of Deerfoot farm, which amounts to 800 sidesa
day, while 3,000 hams are cured annually. The product of
sausages avernges about 1,000 Ibs. a day. Another specialty
of Mr. Burnett is the canning of pigs’ feet, which are sold
largely in the season to yachting partics, The piggery at
Deerfoot farm is an extensive affair, located at some distance
from the main buildings, and consists of a building 80 by 40
feet, with a wing 60 by 20 feet, containing pens, in which
were seen about 250 swine of all ages, from the sucking pig
to the hog ready for the scalding vat. The animals are fed
twice a day, on a cooked mixture of two thirds corn meal
and one third ground oats, which Mr. Burnett has demon-
strated to be the most profitable food for fattening hogs. In
the dairy the Devonshire process of producing clotted cream
is used. New milk, scalded, is placed in long, large pans,
which are placed under a refrigerator, where it is cooled
rapidly, the terperature being reduced in three hours from
160° 10 327, and cream raised to the thickness of three fourths
-l of an inch, which ordinarily required forty-eight hours.
This cream will keep sweet several days, and is sold for 60
cents a quart to Boston families. Mr. Bumnett also manu-
factures from 250 to 300 1bs. of butter a week from the milk
of fifty cows, of which 25 are thoroughbred Jerseys. The
butter sells readily at 75 cents a ponnd.—Boston Tran-
seript.

Defeat of the Cochrane Ring.

It is our pleasing duty to record two defeats which the
American Middlings Purifier Company has sustained. The
first was in the injunction suit brought by the ring against
Messrs. Vail & Shotwell, of New York city. Asour readers
remember, this case was argued before Judge Blatchford
last summer, and the supposed proofs of infringement were
collected by the plaintiffs with the greatest care. Judge
Blatehford has refused the injunction on the very sufficient
grounds that infringement was not proved by the plaintiffs.
In the course of the hearing Judge Blatchford made a very
important and sensible ruling in regard to the former deci-
sions of the United States Supreme Court. He held that the
decision given by that court Jast winter, when the millers
made their motion to restrain the Cochrane patents, virtually
destroyed the previous decision of the court in the case of
the American Middlings Purifier Company es. Deener, Cissel
& Weleh, so far as precedent was concerned, and that suits
brought under the Cochrune patents must be tried as new
cases in all respects.

The other victory is of equal importance. In May, 1877,
in their first flush of success, while the first decision of the
United States Supreme Court in their favor was still fresh in
the minds of millers, the ring brought suit against the Haxall-
Crenshaw Compuny, of Richmond, Va,, proprietors of the
famous “ Huxall Mills." The claim of infringement was
made and the damages claimed were placed at the modest sum
of $100,000. The hearing was before the United States Dis-
trict Court for the Eastern District of Virginia, and the case
was dismissed by the court during the past month. In a let-
tor of recent date to the Hon, George Bain, of St. Louis, Mr,
Philip Haxall, Vice-President of the Haxall-Crenshaw Com-
pany, says: ** We have intended to take the first opportunity
to advise you that we have gotten the suit of the Cochrane
ring aganinst us dismissed from court, and presume they will
let us alone henceforth, Tt has been evident to us for some
timo that they did not wish it brought to trial, and we sup-
poso they will put off their syits against Western millers in
the samo way until they have collected all the money they
cun from small millers,"

There can be no doubt that Mr. Haxall is correct in his
surmises as to the future policy of the ring. The result in
his cnse undoubtodly foreshadows the outcome of all the
suits which are now pendivng against millers, but the ring
will cortainly try to make the most of thelr timo by terrify-
ing millers whose means aro limited into paying royalties
rather than go to the exponse of o logal trinl.  The Defense
Association Is to be congratulated on its victories, and we
hope soon to chroniele the crushing defeat of the ring nﬂi,
Louis,

The flunl hurlnzofthcuﬂ”&!mﬂlhwmw :
upon the convenlence of mw Judge Dillon’
ments having prevented him 0
tho cases. It is proposed to have the St
(Ameriean Middl Purifler Con
& Co,, of mnnoapol %) and ¢

American Millor,
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A NOVEL COOLER,

Brewers and dealers in beer, ale, and similar liquors well | of water, the avaporation produced from the above efficient-

—_— -

ations in the temperature. The dish below being kept full

know the difficulty experienced in the transportation of bar- | ly cools the bottom and sides and consequently the fettling.

rels and kegs of such liguors in warm weather. To avoid | By the absence of inequalities and corners its shape does
the use of refrigerators, either in transporting or retailing | away with the difficulties usually attending the working of

the liquors, Mr. John Hoerr, of Denison, Texas, has devised | a mechanical rabble, at the same time effecting a considera-
and patented a cooling attachment for barrels, kegs, eto,, by | ble saving in fettling.

which, with a small amount of ice, the contents may bo kept |

evol for a considerable length of time.

[ be worked by machinery, asthere are no jambs that the rab-

The circular form of basin easily enables the rabbling to

Mr. Floyd Heavener, of Laramic City, Wyoming Terri.
tory, has patented an improvement in Clothes Line He ) ;
designed to wind up the clothes line when it is to he teken
into the house, and to stretch the same taut when disposed
for use,

Mr. Patrick H. Childress, of Wayneshorough, Va., has
patented an improved Millstone Driver.  This invention re-
Iates to an improvement upon the millstone driver for which
lotters patent were grunted the same inventor August 13,

The invention consists of a vessel of galvanized or enam- | bles canuot reach in their courses from right to leftand back | 1878, in which the driver was made in two pivoted sections,
eled iron secured to o cast metal neck, which isscrewed per- | again.

manently into one of the staves or heads of
thebarrel. This vessel is filled with ice and
salt, and closed by a screw plug.  As the ice
vessel has no connection with the interior of
the barrel, the ice and salt can be %-plenishcd
as required without disturbing the contents
of the barrel.

The inventor states that the device may be
used to prevent freezing as well as to main-
tain a low temperature, and sends us the par-
ticulars of an experiment tried by him to test
the efficiency of the cooler:

“On October 23d I had one keg of beer
shipped to me by express from St. Louis, Mo.
the keg being provided with one of my cool-
ing attachments. On November 3d I tapped
the keg at 8 o'clock AL, at 80" in the shade,
and found the beer to stand 63°. T poured
one quart of boiling water into the cooler,
turning the keg upside down; in fifteen min-
ates it had reached the temperature of 74°.
I then emptied the cooler and charged it with
2 pounds of ice and a small handful of salt,
bringing the temperature of the beer to 66° in
thirty minutes, and five hours after itstood at
65, the external temperature being 82° in the
shade. I then recharged the cooler with ice and salt as
before, and thirty-eight minutes after the beer stood at 58°."

—— >
THE CASSON-DORMOY FURNACE.

The accompanying engraving represents a highly success-
ful gas puddling and mechanical stoking furnace, known as
the Casson-Dormoy furnace.

This furnace has a gas producer in lieu of the ordinary
grate. The puddling chamber is perfectly circular, the sides
and bottom plates being so arranged as to expand and con-
tract with the variations in the temperature of the furnace.

The gas producer, B, is constructed similar in form to the
““ Biemens,"” but instead of the air being heated in a ““ regen-
erator,” it is drawn or blown down the sides of the furnace
chimney or flue, and under the bottom crown and walls of
the producer, the gases being fired at the bridge; by this
means a temperature of about 800° is obtained. The condi-
tion of the furnace is completely under the control of the
puddler, who, by arranging the blast valves, obtains either
an oxidizing or reducing flame, as the condition of the iron
may require. The producer is fed from a large hopper, A,
filled with slack. At the lower end of the hopper there are
2 revolving drums driven by a 14 H. P. engine, thus dispens-
ing entirely with manual feeding. The feeding mechanism
is shown in detail in Fig. 2. By means of dampers fixed in
the gas flues, C, the producer can at any time be disconnected
from the puddling chambers; this is done every Saturday,
or holiday times, and causes the necessity of relighting the
producers. At Round Ozk Works the producers have re-

HOERR'S COOLING ATTACHMENT FOR BARRELS.

The pig-heating chamber, 1, is fixed between the puddling
basin and the chimney or boiler, and besides serving as a
neck to the furnace, heats the pigs preparatory to their be-
ing passed over the bridge into the furnace.

When the iron is ready to ball the heating chamber, I, is
charged a few pigsat a time; when all the balls are drawn
out of the puddling basin, G, these pigs are passed over the
bridge, and as soon as they are mclted, the rabbles, which
are so set that they cannot catch into each other in crossing,
are fixed to the machine and worked at a slow motion for
about five minutes; the speed is then quickened until the
iron boils, when the slowerspeed is put on till the irondrops.
The heating chamber, I, is then charged. The rabbles are
then removed, and the real work of the puddler begins by
his balling up the iron in the usual manner. The balls,
which are of the ordinary size, are drawn from euach door
and the cinder tapped. A few shovelfuls of hammer slag
are thrown on the bed, and the pigs, which have meanwhile
been supplied into the preparatory chamber, are again passed
over. These generally melt on the bed in ten minutes or a
quarter of an hour. The charges of about 13 cwt. usually
take from an hour and twenty to an hourand thirty mimnutes.

=S HNT ~=

New Mechanical Inventions.
Mr. John F. Cameron, of New York city, is the inventor
of an improved Air Ship or vessel, which is claimed to be
80 constructed that it may be propelled and guided through
the air horizontally, or at any desired angle up or down,

mained three weeks
without any feeding,
and have been nine
months without being
put out.

The puddling basin,
G, rests on a brick pil-
lar 1 foot 4 inchea from
the ground. On this
is set a wronght iron
circular open dish,
with sides about 4
inches deep; within
this dish eight or more
friction balls, 5 inches
diameter, are placed at
equal distances from
each other.  On these
spheres two cast iron
semicircular plates are
Inid; on these plates
again four side or seg-
ment plates ure bolted
together externally by
means of wrought iron
pins, and forming
complete circle. Upon
these are placed loosely
the shielfl or table plates
which rest upon brack
ets fixed to the rail
Buckstaves, K, sup.
port the walls of the
furnace. All the plates
forming the basin are
thus free to expand and
contruct with the vari-

+und their inner ends jointed together by forks formed upon
the said inner ends of the driver sections
and an interposed ring which encircled the
spindle.

Mr. Eugene Viecaire, of Paris, France, has
invented an improved Device for Transmit-
ting Motion, which is designed to destroy the
effect of the inertin of the moving parts. It
consists in a peculiar form of compound beam
or lever provided with a counter weight.

Mr. Henry Pollock, of Fredericton, New
Brunswick, Canada, has patented an improved
Thread Cutting Attachment for Sewing Ma-
chines, by which the thread may be cut quick-
Iy. The cutter may be instantly lowered be-
low the table when not required for use.

Mr. John F. Seymour, of New York city,
hasdevised a novel Machine for Drying Sheets
of Postage Stamps and other gummed paper
or material, which saves the time, labor, and
space required when the gummed sheets are
dried in the usual way.

An improved Automatic Car Coupling, that
may be coupled without going in between the
cars, the coupling link being held in the exact
position for entering the connecting draw
head, and sdapted to couple with draw heads
of cars of different heights, has been patented by Mr. Charles
W. Cornell, of Wauseon, Ohio.

Mr. Henry Staib, of Blossburg, Pa., has patented a Ma-
chine for Finishing or Rolling Leather, which will permit
the operator to control the pressure and apply the most
power when it is needed—that is, at the time of greatest
pressure. It will let off and free the leather from the opers-
ting rollers instantaneously. ;

Mr. William H. G. Savage, of Kingston, Ontario, Canada,
has devised an improved Permutation Lock, in which the
adaptability of the face plate in connection with the set
screw furnishes a very simple means of setting the lock to
any desired combination, and changing the combination to &
new one whenever necessary.

Mr. Ephraim R. Dingley, of New York city, has devised
an improved Railroad Track, in which the rail is provided
with a concaved rubber bearing block, extending around
and over one side of the head of the rail, to destroy the side
vibration of the rail and the ringing sound of the car wheels.
Mr. George W. Prescott, of Battle Creek, Mich., has in-
vented an improved Cone and Fastenings for Smokestacks
of Locomotive and Portable Engines. Tt is so constructed
as to break up the cinders and prevent them from cutting
the netting and smokestack without impeding the exhaust.
Mr. Asa E. Stratton, Jr., of Brazoria, Texas., has paten-
ted an improved Car Axle Bearing, which consists in a
box having a chambered back for containing oil, and hav-
ing grooves along the straight edges of its bearing sur-

while carrying passengers and freight.
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THE CASSON-DORMOY GAS PUDDLING MACHINE.

face for receiving a wick, the ends of which extend
through holes in the
box into the oil reser-
voir,

Mr. Edward Huber,

which consists in the
peculiar  construction
and arrangement of o
circular jacket, ar
ranged about the
smoke chamber of the
boiler, having a supply
pipe and a discharge
pipe leading to the
boiler, so that the
water, in  passing
through said jacket to
the boiler, is not only
heated before being de-
livered into the boiler,
but also serves to pre-
vent the smoke cham-
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A THREE LEGGED WOODCOCK,

1t is rare that monstrosities in nature are ever able to hold
their own in the struggle for existence. An exception ap-
pears, however, in the tllustration herewith: o three legged
woodcock, shot by Mr. Jules Reynal, near White Plains,
New York, lnst Soptember,  The third leg was attached just
below the vent, and dragged, as shown in the cut, It ap-
pears to have been in reality two legs in one, the double
bones showing quite clearly, and the six
toes being distinct and nearly perfect. The
bird has been sent to Professor Baird, of
the Smithsonian Institution, from whom
we hope to receive an account of the in-
ternnl anatomy of this curious freak of
nature.  The bird when shot was well
grown and in good condition,

—— . r—
Expoeriment with Carnlvorous Plants,

To test fairly and on a large scale the
conclusions arrived at by both the venera-
ble Charles Darwin and his son Francis,
with respect to the benefit derived by
carnivorous  plants  from the insects
they destroy, Mr. Peter Henderson, of
Jersey City, has tried the following ex-
periment.  He procured, in March, from
Keenansville, North Carolina, a large
number of Dionaa muecipula, which reached
him in fine condition.

Selecting from the lot two hundred of
the strongest plants, he thoroughly rinsed
them in water, so that every particle of
soil and atl other matier foreign to the
plants was removed. He then procured
two boxes, three feet by three feet and
three inches deep; these were filled with
moss (sphagnum) and sand mixed, in
about the proportion of four parts moss to
one of sand, forming a soil somewhat
similar to that which they had been grow-
ing in naturally; this compost had been
also subjected to the rinsing process so as
to clear it from impurities, One hundred
of the fly-traps were planted in each box,
the plants selected being as nearly alike as
jossible. After planting the boxes were each copiously
watered with pure water and placed in a cool and partially
shaded greenhouse. One box was covered with a wire net-
ting, us fine a8 could be procured, 5o as to exclude insects;

the other was left uncovered. By about the middle of May, | son never omitted an opportunity to ask professional horti- | south and west of him as far as he could see.”
two months after planting, the plants had begun to grow | culturists for their opinion, and the verdict invariably wus‘
freely, and the *“feeding” process was begun with the plants | that both lots were identical, as near as could be. In this

e

STUDIES FROM THE TANKS OF THE BRIGHTON A

in the uncovered box, In this he was nssistod by Mr. Wil
linm Tait, one of his neighbors, & gentleman of lelsure, and
one who is well versed in many branches of natural seience;
between them the one hundreed uncovered fly-trap plants
were © fed " almost daily for three months with flies and

other inseets,  In August, three months from the time the

feeding began, the operation was stopped, and the most care
ful examination aud comparison failed to show the slightest |

A THREE LEGGED WOODCOCE.

difference between the one hundred plants that had been |
“fed,” and the one hundred (under the wire metting) that |
had not been *‘ fed.” Both lots had made o splendid growth, |
and were the admiration of scores of visitors. Mr. Hender-

\
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QUARIUM.

case the ** feeding " certainly did not fatten, ** It may be,”
Mr. Henderson remarks in the Gardenor's Montlhdy, ** that our
American flies were not so nutritious ns the English * meat,”
though certainly ours was the more natural food of the two;
but, as corroborating the test of Mr. Darwin, it fuiled.”
4
STUDIES FROM THE BRIGHTON AQUARIUM,

To wander nt ease umong the many strange aud beautiful
forms of life which animate the world of
waters, watching the mysterious habits
and doings of creatures as different as they
well can be from those with which we are
most familiar, is a pleasure and a profit
which have been reserved for our own
times, and which can be nowhere more
conveniently or completely studied than at
the Brighton Aquarium. In ourengraving
different subjects are indicated by num-
bers, as follows: 1. Electric ray fish. 2.

= Sea horses. 3. Fife fish. 4. Bear crabs,
3 5. Starfish. 6. Muscle. 7. Anemones.
— e ——

Remarkable Mortality of Fish,

The extraordinary phenomenon dis-
played on the Florida coast, by which
not only the coast waters, but as far out
a5 150 miles into the Gulf, have been ren-
dered so poisonous as to kill the fish and
create a pestilential stench in bays and
harbors where the floating carcasses col-
lect, should receive a thorough investiga-
S e tion. We have seen no other explanation
e of the poisoning than that it comes from
inland waters—the everglades prominently
—and penetrates the Gulf in strata of dark
reddish water, which kills allthe surface
fish as soon as it reaches them, and even
far beyond any apparent contact. This
poisonous outflow is stated to have been
nearly fatal to the fish trade between Flo-
rida and Havana—the smacks finding it
almost impossible to select a route in which
the fish in their wells are not destroyed by
the poison. The Key West Key says:
“The smack George Storrs, Capt Zeb
Allen, attempted to run to the westward in hopes of es
caping the deadly waters, and when 50 miles west of Tortu-
gas, in 25 fathoms of water, lost its whole fare of fish in a
very short time. He desecribes the poisoned water to the
Fifty miles
west of the Tortugas would make the locality indicated 150
west of Cape Florida, and not very far from mid-gulf.
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Scientific American,

The Last Eruption of Mount Vesuvius,

Thoe Orange Trado In New York.

With the holidays come the orangos, and since the season
promises to be an exooptional one, it is ostimated that be-
tween now and Now Year's 50,000,000 oranges will bo sold
in this city. Already the fruit departments of Fulton and
Whashington markets are glutted, and by one steamer due
in port to-day 800,000 oranges, by another 3,000 barrels, or
1,000,000 pranges, and by another 850,000 in bulk are ex-
pected. The barrel stock, nearly all of which comes from
the West Indies, and the case and box stock, mainly from
Mediterranean ports, aro consigned to shipping and com-
mission houses, by whom they will be distributed among
the trade. The stock in bulk, however, partly from the
West Indies and partly from Floridas, is sold in quantitics
from one barrel to 1,000 barrels at the docks, as potatoes and
other home products are sold at the foot of Vesey and West
Thirty-fourth streets.  One whose inferences with reference
to the local orange trade are drawn from an inspection of
the business exhibits which deslers put forth to tempt the
small buyer has but a superficial and erroncous notion of
the risks which encumber it. To say that the fruit is per-
ishable, as the term is usually understood, is an inadequate
expression of the extent of that risk. There is no product so
perishable.  Of about two hundred million oranges received
here last season—from September
until March—nearly eighty-three
millions perished, or 40 per cent of
those received from the Medi-
terranean ports and 46 per cent of
those rteceived from the West
Indies. The loss on a cargo of
200,000 oranges from Dominica was
159,600, or 79 per cent; on eleven
cargoes from Mayaguez, comprising
2,654,590 oranges, 1,485,120, or 56
per cent, and on a cargo of 230,000
from Ocho Rios, 210,000, or 91 per
cent. In many cases the amounts
received from the sales of cargoes
were insufficient to pay the charters
of the vessels. Until within three
or four years the trade was con-
ducted mainly by importers,but they
soon learned the lesson which the
figures just given convey, and many
of them were ruined in the learning.
Of about fifty then cengaged in
the business in the city only
three remain, nearly all the others
having become commission mer-
chants only. No better opportunity
to appreciate the trade, stripped of
its glamour, could be had than by
boarding to-day or to-morrow the
sailing vessel which will be moored
at some of the docks near Burling
slip, with stock in bulk, the vessel
having on the way from the West
Indies encountered two tornadoes,
which are especinlly disastrous to
the preservation of the fruit. The
stock, when sold, will be carried to
store rooms or cellars, out of sight,
and there sorted after the approved
fashion best known to the trade,
by & process so highly scientific,
that the best that is saved and the
worst, after the usual polishing and
drying, would never be recognized
48 having originally belonged to the
same lot.  Stock received in bulk is
generally considered inferior in quality to that received in
barrels, boxes, or cases, although it is no more perishable.
At present, there is a furor over Florida fruit, which is
rarely received in bulk. Ever ready to sccommodate the
public taste, small dealers bave provided themselves abund-
antly with paper labels, and it is almost impossible for a re-
tail buyer to find any other kind of fruit. John Marsh, who
sells for Darrell & Co., importers of the Mandeville (Jamaica)
stem cut oranges—a large, solid, bright colored fruit—and
who has a large trade among the Fulton and Washington
market dealers, says that the best imported fruit is labeled
as coming from Florida to meet the popular demand, The
receipts of this season have thus far been much larger than
they were at this time last year, although the West India
trado has suffered from violent storms, and is likely to fall
short of the average yearly importation.

“T wan offered a fow days ago,” sald a large dealer yes.
terday, “the use of two of the best estates in Jamaien,
where the fruit may be bad in any quantities for the guther.
ing, but I wouldn't hear of the offer, By accepting it 1
could deliver the best oranges in the world fn New York for
lews than £5 o barrol,  Tho bost sell for 810 o barrel—from
820 to 340 in & barrel.  When T was younger in the business
Ithought I conld make money in that way, 1 stood on the
wharf for three months and lost $10,000 on secount of the
waste by rot.  That Is why 1 didn’t sccept last week's offer,”
~New York World,

= - — :
BRONZE LATTIOE OR FIRE GUARD,

The sccompanying cograving represents an elegant hronze
Iattice or fire guard, designed by H. Claus, and manufactured
by Mesars. D, Hollenbach & Bon, of Vienna

A skotoh of the erater of Mount Vesuvius, as it appeared
during the recent eruption, has been sent to us by our es-
teomed correspondent, A, Ricco, Professor at the University
of Naples, who visited the crater on the 10th of November
last,

“The view on the orater,” he says, “is extremely beauti-
ful and imposing. The orater has undergone considerable
ohunges since the cruption of 1872, It now presents the
form of o large amphithenter of about 1,200 feet in diameter
and 100 to 160 feet deop,  The bottom ix formed of lava
which bns only superficially hardened. In some places the
crust is bard and thick enough to allow walking over it, at
other places it is yet quitesoft. The surface is full of cracks
and holes, from which dense masses of smoke are constantly
issuing. The lava on the sides of the crater is soft and so
plastic that it readily receives impressions from coins, ete.
In the center of the crater rises a small cone, about fifty or
sixty feet high; it is covered with incrustations containing
many shells and different species of mosses. Looking
through the cracks in the side of the cone and floor the in-
candescent lava may be seen, the aspect resembling a laby-
rinth of fiery paths, running over the bottom of the crater in

all directions, At short intervals the mouth on the
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BRONZE LATTICE OR FIRE GUARD,

summit of the cone sends forth a gigantic column of smoke
and fire, which is plainly visible from the city of Naples,
miles distant, Near the base of the cone a second mouth has
been formed, from which lnva and smoke constantly issue.
* As the inclined position of the erater tonds to send the
lava and smoke constantly in one direction, the crater may
at present be visited with comparatively little danger.”

PP —
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Look to Your Flreplnces,

From what occurred the other day in Boston, according
to the Daily Advertiser, it is wise for residents of new houses
that they should keep close wateh of the fireplaces during
their first trinl.  The fire in the Roberts mansion on Beacon
Hill, which wus nbout three years in building, and had the
immedinte supervision of an architect, is an item of grave
astonishment not only to the underwriters, but to the owner.
Two days previously a fire was started in one of the open
grates for the first time, nnd not burning freely was dumped
upon the hearth,  From that moment there was n smell of
smoke in the upartment, when, as nbove noted, it was dis-
covered that the henrthstone rested upon a beam which win
directly across the fireplace.  About three foet of this beam
wns burned off,  Threo other Boston fires from open grates
are noted within a fortnight. A South End resident had an
attractive soapstone fireplace, and, purchasing o pair of and-
irons, started an old-fashioned wood fire, to find that his
fireplace was only o ventilation, and his blaze burning In
behind the plastoring up throngh bis house, Another case
similnr was the Marlborongh street fire In October, where o
single course of brick for a hearth resting upon the heams
was no protection, and a marble slab for a hearth lying upon

the under floor being overheated set the floor afire.

w
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Iron Wood Screwn, ete,

No recovery can be reported as yet, says the Tronmonger,
in this important and oncoe flourishing branch, whicl con.
tinues very quiet under the combined influences of Overpro.
duction, American and French competition, and the de-
pression of the building trades.

The introduction here in 1854 of patent self-acting my.
chinery from the United States, continues the same English
paper, has increased the local production probably fivefold,
and it is not to be wondered at, therefore, that in times of
dull trade like the present the industry should be in a gome.
what suffering state,  Westphalion wire, which is being im.
ported by thousands of tons yearly, I8 fast superseding En.
glish wire for screw making purposecs,

The Birmingham Screw Company, who produce in ordi.
nary times some 60 to 70 tons weekly, find the Westphalian
wire, or English wire drawn from Westphalian rods, equal,
if not superior, for screw making purposes, to any article in
the market, and at considerably less cost than native iron,
The great difficulty English screw makers have to contend
with just now is the French and American competition.
Messrs. Jappy Fréres have now got a virtual monopoly of
the French and Italian markets—thanks, in some measure,
to protective tariffs; and as the German serew makers are
also very active, there is not much
opening for English screws in the
£ continental markets. The Ameri.
cans, however, are at present our
most formidable competitors, not
only in Canada and the colonies,

but in this country, where, there is
some reason to believe, they are sell.
ing under cost price.

Since the recent auction sales of
screws, which were professedly in-
tended to relieve stocks, but which
were manipulated in such a way as
to enhance the market value of
those stocks by bogus purchasers at
high prices, the American serew
makers have altered their discounts
50 a8 to advance prices, on the net,
about 121§ per cent, and as this ad.
vance gives them the required profit
on their home sales, they can afford
to send their surplus stocks into this
and other markets at something
under cost price. This is under-
stood to be the policy of the Ameri-
can Screw Company, who make a
specialty of the “taper” bodied
screw, and manufacture some 4,000 ,n
varieties, and this will explain the
low prices at which American
screws are being delivered now in
Liverpool. A new variety of screw,
now being offered to English manu-
facturers, has been newly adopted
by Jappy Fréres for France. Its
peculiarity consists in this, that the
bottom of the groove, or slit, in the
head of the serew, instead of being
straight and level, rises in the center
to an apex nearly flush with the sur-
face of the screw. This necessitates,
of course, the employment of a spe-
cial form of driver with V-shaped
edge to fit the bottom of the &lit.
The object I8 to strengthen the head
of the screw, which is sometimes so
much weakened by the slit as to
break off under the pressure of the driver, but the proposed
remedy is generally regarded here as worse than the evil,
and it is not likely to be adopted.

Cont of the Yellow Fover.

Loss of life by yellow fever in the South last year is esti-
mated at about 15,000 persovs, and of money and trade at
from §175,000,000 to $200,000,000—as greal as the loss from
the Chicago fire. But some good is likely to come out of
this calamity. It is thought that henceforth quarntine rogu-
lations will be more thoroughly established than they bhave
ever been.  Apart from death and human suffering, negll
gence is the worst kind of political economy. Expenditure
of one-twentioth part of what the fover has cost might have
prevented it altogetber,

The Catalpn,
Professor Burrill, of the Illinols Industrial University, '
ways that from experiments performed at that institation,
the entalpa is found to be one of the cheapest and oarliost
troos to grow, and one of the most rapidly growing of our
forest trees, native or introduced.  Tts growth has boen sur
passed only by the white willow and soft maple, among the
varions trees testod in the last cight years. It has outgrown
the American elm, white ash, European larch, Osage orange
and black walnut, on the same ground, and under the sawe
treatment, Tt Ia not attacked by any inseot. The young
troes wore set two feet by four, out back and cultivatod like
corn for three years, and plowed one of the two » &
ing years.  This wus good management, The troes o
lnrge enongh for half to be thinned out.  The avernge \ge be
1s more than sixteen feet; they are straight and erect.




s o=
~ In the subject of electrio ilumination America iy far be- |

Scientific '

Auwerican, 25

- - . ]
A Curlous Surgieal Operation.

The success of the experimental researches of Odlier, Pat-
Ten pounds of the best logwood s boiled repeatedly with | terson, and others, in regard to the transplanting of various
m Burope at present, unless there may be some great 100 pounds of water, and the decoction evaporated down to | organic tissues, lately led to a remarkable experiment in
{invention about to issue, with the seal of the Patent Office, 100 pounds. This liquid is heated to boiling in & porcelain | practical surgery.  The case is reported atJength in g recent
k MMKI“MM lead. This inferiority is not alone dish, and nitrate of chromium added in small quantities until | number of the Lancet. A marine engineer had broken both
~ in the number and variety of the lamps before the public, the bronze precipitate that forms at first dissolves again with ' bones of the left forearm, a little above the wrist. The arm
but also in the forms of dynamo electric machines. On the a deep blue-black color. It is then evaporated on a water was kept in splints for some weeks, but the bones refused to
“coutinent of Europe we find several forms of the Siemens- bath to the consistency of ‘an extract, and finely elutriated | unite. Eight months elapsed before the man reached land,
‘Halske machines; the Gramme machine and its different fat clay mixed in, so that there is 1 part of clay to 3 or 3} and then he entered the Glasgow infirmary for treatment.
‘species, of which Schuckert’s is a notable type; the new parts of extract. A little gum tragacanth may be added ac- | Three separate operations of setting the bones were per-
‘Gramme alternating machine, which is almost indispensable cording to the harduess desired. formed, and all failed to secure a union. A year and a half
in the regular consumption of carbons used in electric light- It is very necessary to observe the right proportion of | after the accident the man returned to hospital to have an
ing, and the Lontin machine. The horse power seems to be chromium salt to logwood extract, for an excess makes it !ampumion performed, the hand and lower part of the arm

! = less per light with the use | write badly, while too little changes the solubility of the | beinguseless. Although amputation was unanimously recom
of the foreign machines black compound. No othersalt of chromium issuited tothe ' mended by the surgeons, Dr. Patterson wasgranted permission
than with the American, p on of this mass, as they are all crystalline, and on |10 try any plan he chose to save the limb, and aceordingly

'ELECTRIC ILLUMINATION. |mot fade in sunlight as ailine inks do. The method of
BY JORN THROWBIIDGE, ' preparing the mass is as follows:

lic; and less velocity is
required to run the ma-
chines, which is a great
desideratum. America has
not given to the world a
regulator which is as effi-
cient as the Serrin lamp.
The foreign carbons are
better than those of Ameri-
can make, and the pro-
cess of electroplating them
with copper or other me-
tals, in order to prevent
their heating so far below
the point of burning, has
long been known in’
France. The Brush lamp |
and the Wallace lamp are |

:
:

more than a dozen estab-
lishments in America
which are lighted by elec-
tricity, while there are
hundreds on the continent. |
Lighting by incandescence
has not hitherto heen snccessful either by the use of car-
bons in receivers exhausted with air or filled with nitrogen,
or with platinum or iridium wire, or platinized asbestos, The
carbons disintegrate or crack after a time, and the metals
fuse. Both of the above methods—that by carbons and that
by incandescent wire—have been tried in Europe and have
been proved to be more expensive than the use of gas.

The great attention that is being paid to the so-called di-
visibility of the electrie light is evidenced by the number of
new lamps that appear from time to time,  Messrs, Siemens
und Halske, the owners of the Biemens dynanmo-electrio ma-
ching, have patented eight forms of lamps; among the most
noteworthy are the following:

if we can judge from the  drying the erystals make it brittle.
measurements made pub-|  The nitrate of chromium is prepared as follows: Dissolve | lowing

20 pounds chrome alum in 20 pounds of boiling water, and
add slowly to this solution enough carbonate of soda, also in
solution, to precipitate all the chromium as hydrated sesqui-
oxide. After this bluish-green precipitate has settled the
liquid is poured off and the precipitate washed until it is
free from sulphates of soda and potash, as found by testing
the wash water with acidified chloride of barium solution.
The precipitate is brought upon a filter, and pure hot nitric
acid, diluted with an equal part of water, put on slowly, so
that upon boiling a long time a small excess of the oxide
still remains undissolved. In this way a perfectly saturated
solution of nitrate of chromium is oblained free from excess
of acid, which would be very injurious to the logwood ex-
tract, producing a dirty red color.

Another advantage of using the nitrate is that no basic salts
are formed when excess of acid is present, as in the case of
most other chromium salts. These basic salts would pre-
cipitate a greater part of the coloring matter from the log-

the prominent lamps be- | wood extract.

fore the American public, | Ty js claimed that it dries quickly, so that blotting paper
and answer very well for o cand are unnecessary.

purposes of general illu- |
mination. There are not yyee pitric acid colors it reddish without diminishing its in-

The written ink is indifferent toward caustic alkalies ; di-

tensity. It is not affected by oxalic acid, which destroys

' ordinary iron inks. The picces cut off in sharpening the

pencil can be thrown into water and used as ink witha com-

. mon pen.

New Inventions,

An improvement in Water Gauges for Steam Boilers has
been patented by Mr. Erastus B. Kunkle, of Fort Wayne,
Ind. This invention consists in scrapers or cleaners formed
upon the valve stem of the water cock, to free the cock from
scale. The valve has a vacuum chamber at the outer end
of the water cock, to prevent the escape of hot water around
the valve stem.

Mr, John D. William, of Rising Sun, Ind., has patented
a Burglar Alarm, which is an improvement upon that form
of burglar and fire alarm in which a clock mechanism is set
going and made to ring a bell from the movement of a trip-
ping device, which is released when one of a number of cords

Fig. 1 represents o form in which the carbons, € €, are
soparated by the rod, R, which is moved by means of the
lower arm, A, which is set in action by the clectro.-magnet,
E. When the current passes through the electro-magnet, E,
and the carbons, C C, the rod, R, which is made of a re-
fractory substunce, thrusts the carbons apart. If the cur-
rent should decrease In strongth, the carbons fall together
ngain, and the current s not broken by any simils lamp on
the eireuit failing to perform its funetion,

In Fig. 2 one earbon is set in oscillatfon or vibration by
means of the lever arm, which is terminated by an iron cylin
der which forms the movable core of the ¢lectro-magnet, E
This carbon has to vibrate merely 82 times u second 1o causo
the appearance of o steady light at the point, P, This lnmp
also admits of many lghts in the same clreult,

Fig. 8 reprosents nnother form of the same idea,  The up-
per carbon falls gradually upon the lower one, which is st
into vibration by menns of the lover arm, A, which js setin
action by the eleetramagnet, B, The lower carbon moves
o quickly that the upper earbon, which s forced down
merely by its own waoight, cannot sympathize with it, and
gmadl voltaic arcis therefore produced st P, The flugtuations
of this are are so rapid that they are sald to produce no ap-
parent alternation in the light,  This lamp has also been in-
vented in this country by Professor Thurston, of Philadel-
phia,

With the lamps above deseribed s continuous elrenit can
be maintained even if one lamp should, from any cause, be

running to the various parts of a house is burned by fire or
| disengaged by the entrance of a burglar.

Mr. Robert W, Tavener, of West Bay City, Mich., has
patented an improved Lubricator or Ofl Cup, designed to be
attached to the steam chest of a locomotive, and depending

extinguished, which fs not the case when the Jublochkofr
candle is used; forthe poorly conducting medinm employed
in the latter prevents the reestablishment of the current
when the light is extinguished. 1t does not appear, how
ever, that these vibratory lamps have been put to practical

Losia,

- ——4 > ——————————
A Substitute for Pens and Ink,
A German pamed Sehwanhiuser has invented o sort of

pencil which ho eallsa Universn) TPintenstift," which pos
wessos all the advantages of both ink and pencils, but Is quite
unlike the aniline marking pencils once introduced Into New
York, It is deep black without containing any graphite,
can be copled by o press just as copying Ink can, yel does

for its sutomatic feed or operation upon the intermittent in
joction of stenm into it.  The cup is provided with valves

for admitting steam and permitting the exit of the oil, and | of phosphate added. Two that were fed on

‘ wlso for fuellitating the diseharge of sediment,

Mr. Wilson E. Facer, of Cloveland, Ohio, has dovised an | which wero fod upon phosph mmma

jmproved Bloctric Gos Lighting Apparatus, which, by the
simple opening and elosing of an electrle ourrent, turns on
and lghts the gas or shuts it off. It Is designed prineipally
for lghting street lamps, but is capable of application to
| other purposes,

| planned the fol-
opera-
tion:

“The patient
was, on the 14th
of September
placed under the
influonce of
chloroform,
while at the
same time a re-
triever dog was
being  anwsthe-
tized. Culting
down upon the
ends of the frac-
tured bone, and
removing  the
fibrous band
which alone
formed the bond
of union, the
rounded points
were  removed
by the saw, and
a hole drilled
obliquely
through cach squared end. This process was repeated on
both sides of the arm, when it was found that an interspace
of about 3 of an inch existed between the two fragments.
In the meantime, one of the senior students, and a very
clever manipulator, had exposed the humerus of the quadru-
ped completely denuded of every tissue except the perios-
(teum. The length of the bone was accurately measured (3¢
of an inch), while from half an inch beyond the end of the
necessary length the periosteal covering was rapidly but
carefully dissected, the bone sawn through, ahole drilled in
either end obliquely, as in the bone in the arm, where it was
at once placed and fitted accurately. Wires having been
passed through the holes, the bones were firmly tied together.
The wound was stitched with silver wire, the bone sutures
coming out at each end of the incision. The entire operation
was conducted under the carbolic aeid spray. The arm was
put up in gauze, and held in two rectangular splints.

“ After the operation there was a slight tendency to sick-
ness, which was relieved by ice.  On the 15th the wound
was dressed, and one or two of thestitches removed, as there
were signs of tension and a slight blush around the sutures.
Tincture of opium (25 minims) was given to induce sleep.

By the 8d of November a union had taken place, and
the wires were removed on the 28th of the same month. The
fracture then had all the appearance of being firmly united,
and the patient was dismissed, with orders to return weekly
for dressing and examination.  On leaving the hospital bor-
ncic lint was used us dressing.  One small wound remained
open for twelve months, when the dog’s bone, reduced to
about half its size, came away, after which the wound healed
completely. Shortly after this the patient resumed his former
occupation, at which he is still engaged. He remains in
perfect health, and retains a vory useful arm.™

Dr. Patterson says that he had some hope that the strange
bone might have found n new home in the man’s arm; fail-
ing that, he was sare it would secure perfect alignment of
und steadiness in the ulnar fragments.  Should a similar case
occur he would adopt the swme process, still hoping that
the two bones might become one.

—_— ——cor—
Effects of Food upon the Bounes.

BExperiments made by Lehmann upon young animals
showed that food containing an insufieient amonnt of phos-
phates not only affects the formation of the skeleton, but

' Goop Sausaces.—The followl

has an essentinl influence upon Its sepurate parts. A young

plg wus fed 120 days upon potatoes alone, and it had, as a
result of this insuflicient food, rachitis (rickets, or softening

of the bone).  Other pigs, from the same litter, fed upon pota
toes, leached-out meat, menl, and additional phosphates, for
the same length of time, had s normal skeleton.  Yet even in
these animals there was s difference according to the kind

potash had porons bones, speoi e
o and lime.

i %Al
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Scientific Amevican,

THE MANUFACTURE OF SOFT FELT HATS brought back with tlwnll tho knuwk;dgn |l|‘ml \ul- lm\‘;) nntin- ‘

Before general the | significant rivals. Both master and workmoen bhave been too
trade, !he‘::ﬁom &mlﬂxybﬁofmm p:::w to consider that ‘s parcel of f(‘m‘lgm'm ' gonld never |
the forming of the bodies to the trimming and lining of the | turn out anything even approaching English gom.ls; but our :
flnished article, wore performed oxclusively by manual |oyes are being rapidly opened, and if the lesson is taken 'f’
Jabor Then, the manufacture of a hat was a slow and | heart the Paris Exhibition may partly be credited with hm.:
tedious operation, requiring » large amount of expensive, |ing taught us to respect tho workmanship of other nations.
skilled labor, thus making a good fur hat s luxury entircly e ‘
out of the reach of the Inboring clusses. Now, by the use | New Agricultural Inventions,
of efficient machinery, the process is short and the cost re- | Messrs. Thomas J. Lindsay, David A. Lindsay, and Wil- |
duced to & small percentage of that previously charged or Jiam J. Miner, of Windfall, Indiana, have invented an im-
the handmade article. proved combined SBeed Drill and Corn Planter for drilling |
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and assuming provisionally that the philippin obtained i j,
the state of protoxide, its equivalent would be 90 and 05,
Its concentrated golution examined with the spectroseo
showed a rather broad and very intense magnificent charye.
teristic absorption band in the indigo.

On the 28th of the same month the same gentleman made
known to the Academy another new metal, which he cally
Decipium, found like yttrium and its cogeners in the samgar.
skite and gadolinite from the United States. At present very
little is known about decipium, but its oxide is white,
while, as before remarked, that of philippium is yellow, In
giving the chemical equivalents of some of these new metals

The finest quality of felt is made from the fur of small
soft haired animals, especinlly the Russian hare or cony, the
fur of which is imported into this country in immense quan-
titios It is shaved close to the pelt in order that the bair
may be as long as possible, and shipped to the bat formers in
small bundles of a few pounds weight each.

The quality of felt desired being determined upon, various

of fur are thrown together and passed through a
“ mixer " as it is technically called. The fur is fed into this
machine by an attendant, and is brought in contact with a
toothed cylinder, revolving mpidly, which tosses it intoa
large box covering the machine, and thoroughly mixes the
different qualities. It still containg, however, a great many
impuritics, bits of pelt, and matted far. which are to be re-
moved by ““blowing.” The * blowers™ are contained in a
long wooden case having a cover of fine wire netting, in
order to allow the dust to escape. The mixed fur is fed be-
tween two rollers upon a cylindrical picker, which, making
several thousand revolutions a minute, throws the heavy im-
purities down upon a screen and sends the light fur up in the
cover, from which it falls upon a moving apron only to be
delivered to another pair of rollers, when the operation is re-
peated. Each case contains several blowers, and when the fur
finally emerges, it is perfectly uniform and exceedingly light
and soft. It is now ready to be made into hat bodies, and is
carefully separated by weighing into equsl amounts, each
of which is sufficient for one hat.

The forming machines consist of a large sheet copper cone, |
two feet long, with a hemispherical top, pierced full of small
holes, and standingz upon a slowly revolving circular table.
This cone 1s covered by a hinged case of the same shape, but |
with an open top and of such size as to leave a spuce be- |
tween it and the cone. The fur, falling through tbe open- |
ing, is sucked tightly daown upon the cone by a powerful
exbaust far under the revolving table. The case is thrown
open, cloths wrapped around the felt body, and a tight fitting
perforated tin case placed over the cone. The whole thing
is now immersed for about two minutes in a tank of boiling
water, which ** felts " the fur sufficiently to allow the body
to be stripped off and wrung out, after which itis folded and
dried. At this stage the “ form” is a long funnel shaped
bag, thin and very slightly tenacious. Theseare delivered to
the hat manufscturers, who turn out the finished article,

The first process in these establishments is to felt the
bodies by manipulation, which shrinks the felt one half,
doubles its thickness and makes it tough and resisting, Bix

The | ©f the same group, such as yttrium, terpium, philippium,

sced or planting corn in two or more rows at once.
machine may be used for drilling or for planting in hills at
will, without changing the parts,

Mr. Curtis H. Warrington, of West Chester, Pa., has de-
vised an improved Machine for Marking Land, which is so
constructed that it may be readily adjusted to make the
marks at any desired distance apart, which will allow the
plows to be readily raised from the ground for convenience
in turning around and in passing from place to place.

Mr. David Englar, Jr., of Avondale, Md., has devised an
improved Guano Distributer, which consists in a cam-grooved
cylinder, locdted and revolving in the hopper of the ma-
chine, and a clearer and discharge regulator, which project
up through the bottom of the hopper, and are reciprocated
horizontally as they follow the cam groove. The guano is
removed from the cam groove by means of the clearer, and
falls into the tube or spout, which conducts it into the fur-
row in rear of the hoe or shovel.

Mr. Washington H. Tucker, of Stone Fort, TIL, has de-
vised an improved Trough for Feeding Hogs with any de-
sired kind of feed, and which is so constructed as to prevent
the hogs from wasting their food, from getting into the
trough with their feet, or interfering with each other while
cating.

Mr. David F. Hacker, of Kempton, Ind., has patented an
improved Horse Hay Rake, which is automatic in its action,

| the teeth being raised by the wheels through a movable

ratchet sleeve placed on the axle.

An improvement in the class of Force-feed Seeders and
Planters baving a gauge or regulator for increasing or di-
minishing the flow of seed at will, has been patented by Mr.
Alonzo Runyan, of Catawba, O. In this machine the regu-
lator can be easily set to any desired amount of feed, and it
always indicates the amount of seed the wheel is delivering.

An improvement in Hay Elevators has been patented by
Mr. Joseph W. Higgs, of Sharon,” Pa. The object of this
invention is to furnish a device for moving hay from the

{wagon to the mow in the barns. It is simple in construc-

tion, convenient and reliable,

Machinery,

The never-ending invention of mechanical and other con-
trivances for minimizing manual labor leads to the suppo-
sition that, by-and-by, the latter will be dispensed with alto-
gether, and that human existence will become a state of
sinecurism. If this consummation were ever to be obtained,

men stand around a hexagonal table called a **battery,” | however, it is pretty certain that life would become unendu-
rolling and working the bodies until they have acquired the 'ryhle, and that mankind would soon cease to exist altogether.
proper dimensions, frequently immersing them in a bath of | We have no apprehensions, says an English writer in the
boiling water set in the middle of the table. They are then  Foreman Engineer and Draughtsman, as to the arrival of
placed in a vat of weak vitriol, which draws the fibers of bair gjther of the contingencies in question.  Machinory will ever
together and makes the felt compact.  After remaining some | he the handmaid of humanity, but never its destroyer, and

{and decipium, M. Dumas remarked that chemists find them.
| selves in the presence of new bodies whose series offer some
gaps, but if researches are continued we shall soon have

more precise and complete data.
——— - ————————
Is Science Benevolent )

Faraday had an idea, it is said, that it would be well if
the secret of the decomposition of water were not discoy-
'crcd. as the power so gained might not be wisely used; and
though the story may be nonsense, any power that, requir-
ing skill and self-restraint for its use, was yet placed in the
hands of all men would probably not be beneficial—would
certainly not tend to that elevation in comfort which the
| popular mind permanently expects from science. Imagine
the power of firing water discovered, made public from ex-
cellent motives, as in a patriotic war, and so becoming the
property of a world in which one man in a thousand is
probably a crypto-lunatic, anxious, sbove all things, for &
supreme sensation. A discovery, quite possible, of the
means of dissolving brick or stone within a definite area into
pulp would materially interfere with the security of all
property, as would for a time the realization of the Middle
Age alchemists’ dream. All these discoveries would, of
course, to do mischief, require the aid of human malignity,
in a consciously malignant state, but others are guite cop-
ceivable over which will would have no control. Suppose,
for example, Sir G. Airey were to discover that a change
had occurred in space, which within, say, a century or two
would affect our universe, and inevitably draw the world
out of its orbit, thereby pulverizing it to atoms; the effect
of that discovery, fatal as it would be to foresight, to pa-
triotism, to that long series of good impulses which have d
for their unconscious motor the belief that the human race
will last, could be nothing but evil, Half the motives to
energy and to szlf-restraint would disappear at once, while
the temptation to use up the world, its forests, coal mines, B
and resources generally, would be enormously exazgerated.
Humanity would realize its mortality, and make the best—
that is, the worst—of its time. Not one of these suggestions,
however, or many other much better ones which might be '
offered, will come in the least home to the minds of men i
taught by a few years' experience that science is kind, that
knowledge is beneficial, and that every victory over the
forces of nature tends to the comfort of man.— 7% Spectator.

b
N A

The Volatile 01l of Hops. ] )

If steam is passed through hops it carries away a substance
which, when condensed, forms an oil that swims on water
and has been called hop oil. According to Kibnemann,
this oil is not a simple hydrocarbon, but a mixture of & hy-
drocarbon with several other compounds of oxygen, hydro-
gen, and carbon.  If the so-called hop oil is treated with

time in this bath, they are dried and the thin rough edges |
trimmed off.

That part which is to form the brim of the hat must now
be stiffened.  This is done by dipping it carefully into a so-
lution of shellac and soda, afterward passing through a pair
of wooden rollers which remove the superfluous liquid.
‘While in this moist condition the body is machine blocked,
which gives the general shape of the hat.  The blocking ma-
chines consist of a frame holding a set of radial arms over n
movable upright, which is capped by a circle of radiating
pieces and worked by a treadle. The body being placed
upon this block, is pressed into the upper mould, the opera-
tor chunging its position until it s of the proper shape.
::lm machines are used for blocking the crown and

m,

They are now colored by immersing for a short time in a
vat of hot dye and then wushed thoroughly in cold water,
After being dried, each body Is fitted tightly upon n felt
covered block, which is then placed upon a slowly revolving
spindle.  The attendont fits & cone of fine sund paper
upon & tapering plug, sets it in rapid revolution and presses
it upon the hat.  This process, callod « pouneing,” romoves
the projecting ends and irregulurities of the hinir and glves

every real improvement made therein being only a now
application of the forces of Nature, must be advantageous
to the human family, No machine of any kind can possibly
create power, and no combination of wheels, pinions, levers,
belts, or cranks, however ingeniously arranged, will ruise a
single foot pound of power, or ¢ven one ounce. Suppose a
watch be taken by way of illustration. In order to set it
in action the spring must be bent and contracted by meaus
of a key, and this imparts power from the musecles of the
fingers.  When the spring has given off the muscular force
put into it the wheels and hands of the timekeeper come to
a standstill. Again, in winding up an eight day clock you lift
 weight of, say, 6 pounds, through 4 feet. In doing so you
perform 24 foot pounds of muscular power, These 24 foot
pounds will serve the clock eight days, and unless more power
be applied the machinery will stop. The same principle ap-
plies to mechanieal contrivances of every kind, whether im-
pelled by steam or by sentient bone and muscle.  In fact all
work is derived from sources of Nature, which in turn have
derived their present existence and form from the workings
of Nature, or, to be more explicit and exnct, from the heat
{of the sun, which hns developed and is developing all the
nutural laws by which we are surrounded.  There is no fear,

the belt n smooth, even appeamnce.  Tn this operntion as in
blocking the body and brim are ** pounced " separtely, the
machines differing slightly in construction  The hats are
now taken by the finishors, who block them snd give the per-
fect shape and smoothness of felt by ironing and hard ponne-
ing. The linings and trimmings are sewed on by girls, and
the hats are ready for market.

et

England Taking » Hint.

The Britisk Trads Journal thinks ** the late Paris Exhibition
has developed some startling proofs of the ability of Conti-
neotal and American rivals to produce articles equal to and
in some cases surpassing those produced by this country,
notwithstanding even that such manufactures have boen re-
goarded as our own specinlties, and have hitherto heen
thought to be unsurpussable, Our munufacturers have

{then, of our getting beyond Nature, nor of machinery of
any kind ever adding one fota to the stock of power, Intent
or active, in Nature's arcana. ' We may modify and adapt,

| but we can neither create nor destroy, and may rest nssured,
iuu-n-r«m-, that all discoveries in science and in mechanism

will tend eventunlly to the good of mankind and the glory
of the Creator of all things.

- e —_—

New Motals,

In n communication to the Paris Académio des Sciences,
read on the 14th of October, M. Delafontaine announced the
discovery of the oxide of another new metal, to which he
has given the name of Philippium (Pp), {o honor of M. Phi-
lippe Plantamour, of Geneva,  friend and pupll of Berze-
s, M. Delafontaine deseribos the new slement as formingn
fourth member of the yttrin group of carths, It Is yellow,

metallic sodium, the sodinm dissolves in the ofl without any
great evolution of heat, and a substance is produced which
is for the greater part soluble in absolute alcohol. If the oil
is made from hops that have been treated with sulphur, &
strong odor of sulphureted hydrogen is cnlveﬂr ﬂn
addition of phosphoric or other acids, and can be p ved to
be such by its reaction with lead test papers. Kgﬂﬂl
tion sulphured hops can easily be detected. |
searches have shown that this hop oil is a very complicated
mixture of nhydrocarbon with oxygen oils. The specific
gravity and boiling point of this hydrocarbon is st
tain, depending upon the purity. The oxygenized bodies
separated by sodium have the pwpuﬂu'both-ofﬂoollqlluﬂ:" d
acids.  The product obtained by distillation in vapor of
water varies in mixture and composition according to the
quality and age of the hops very greatly. Kihoemann is
engaged in determining the boiling point, vapor density, and
specific gravity of the oxygenized compounds, after which
he will make an ultimate analysis to determine their for-
mulas,—Poly, Notisblatt, Y
The following singular account of the action of toad
poisoning on the human body, is reported in the last num:
ber of the London Chemist: £ 0k
A child of six years old followed a large toad on a 1
summer's day, throwing stones at it. Suddenly he
the animal had spurted some molsture into his ‘
suddenly sot in n#light pain and spasmodio twitching of
slightly injected eye, but two hours aftor coma,
sight, desire to bite, a dread of food and drink,
abundant urlne, great agitation manifestod
lowed on the sixth day by sickness, apathy,
stupor, but with a regular pulse, Some days
become comparatively quiet, the boy left his
are infected, the skin dry, the pulse free fr
howls and hehaves himself like a madman, sinks

cility and  speechlessness, from which condition
rallics, ' \

Py .




NUARY 11, 1879.]

ence of more than thirty years, and the pre-
paration of not less than one hundred thousand applica-
tions for patents at home and abroad, euablo us to un-
A tho laws and praotico on both continents, and
unequaled facllities for procuring patents
ywhere. Inaddition to our facllities for proparing

A

wings and spec fleations quickly, the applicant can
Toat | “&Lm.nwm befiled in the Patent Of-

s ma ay Every application, in which the tees
huye been pald, Iy sent complete—including the model—
s Oftico the samo day the papers are signed

10 the Pate | ny the
at our office, or reeaived by mall, 50 there 1 no deluy in
filng the case, & complaint wo often hear from other

souroes. Another advantage to the inventor in ring
his patent through the Sclentifio Ameriean Patent
Ageney, it Insures a special notiee of the invention In
‘tho SCIENTIFIO AMERICAN, which publieation often
opans negotintions for the salo of the patent or manu-
facture of the artiolo. A synopsis of the patent laws
in foroign countries may be found on another puge,
and persons contemplating the securing of patents
ubroad are Invited to write to this ofice for prices,
which have been reduced in accordanee with the times,
and our perfected facllities for conducting the business.
Addross MUNN & CO., office SOTENTIFIC AMERICAN.

Dusiness and ersomal,

The Charge for Insertion under this head is Dne Dollar
o ding for each insertion ;. adout eight words to a line.
Advertisenents must de received al publication office
as early ax Thursday morning to appearin next issue,

Jarvis Patent Boller Setting, same principle as the
Slemoens process for making steel; burns screenings
without blower, and all kinds of waste fuel. A. F.
Upton, Agent, 48 Congroas St., Boston, Mass.

Valves and Hydrants, warranted to give perfect satis
faotion. Chapman Valye Manuf. Co,, Boston, Mass.

New York, Decomber 25, 1878, To the patrons of Lu-
bricone: In wishing you the complimoents of the season,
wo bolleve the most nocoptable offering wo can make
will be lower prices for the coming yenr. The unprece-
dented sucoess which has attended tho introduction and
sale of Lubricene, together with our incrensed facilities
for manufacturing, warrants us in reducing the price, on
the 1st January, 187, to e, per Ib. on quantitios over
100 Ibs,, and 850, per Ib. on loss quantities, We shall ulso
be prepared to furnish Maochinery and Cylinder Olls,
Gear Grenso, oto., at lowest market prices. Thankful

$ rientifi

¢ American,

27

Tyo fine Astronomieal ‘Telescopes, 8 In. and 7 in., by
first-class English makor, ochenp. I Ramadon, Phila,

Gold Chronometer Watch, by first-class English ma-
kor: cost $200, price $1355 latest patentod lmprovemoents,
LI Rumsden, 21 Christinn 8t., Philadelphis, Pa.

Hand Fire Engines, Lift and Force Pumps, for fire
und all other purposos.  Address Rumsoy & Co., Senocon
Fally, N. Y., and 78 Liberty 8t., N. ¥, ¢ity, U 5.A.

For Town and Village use, comb'd Hand Fire Engine
& Hose Carrlage, $360, Forsalth & Co,, Manchester, N. H.,

Murch 6, 1877,
Mafden Lano, New York, Sir:=The Hair Folt Covering,
with Asbestos Lining, which you put on the steam pipes
and bollor domes of the Womon's Hospital, and tho As-
| bestos Coment Felting on the three hot water bollors,
aro giving groat satisfaction, und thoe resnlt Is o great

rooms 18 very much reduced, so much #o, that In cold
woather wo are rather cold. The saving of coal 1s 53 1.8
per cont by netaal 1he C
Is put on in & superior munner, and is tho nentest boller
or pipe covering I have yet scen. Respectfully, Duncan
Melatyre, Engineor.

Puanching Presses, Drop Hammers, and Dies for work-
ing Motals, cto. The Stiles & Parker Press Co., Middle-
town, Conn,

Hydranlic Presses and Jacks, new and second hand.
Lathes and Machinery for Polishing and Bufing Motals.
E. Lyon & Co., 470 Grand St., N. Y.

24 x 48 in, Wright's Automatic Engine, with 16 foot
band wheel, 8 in, face, for sale. Price low. Atlas
Works, Indianapolis, Ind.

Inventors' Models, John Ruthven, Cincinnati, O,
The Lawrence Engine is the best, See ad. page 29,

Women's Hospital 40th St. and 4th Aye,, New York, |
. W, Johns Manufuoturing Company, 87 |

saving of fuel, The temperature of the engine and fire- |

cloth while atill hot, and from the water by the differ-
ence In specific gravity, The buttwr when cold 1s woll
washed with freah milk to which n itte sulphite of Hme
has boen added, and thon roworked, salted, and colored
with n small quantity of aunatto, As the latter is not
lofrequently adulterated with lron oxlde and vormilion,
it 1 well to test it for these before using It In butter,

(3) C. D. asks: 1. What s the signif-
cance of the pictare, which appenrs In most almanacs,
| of aman surrounded by the constellntions and signs of
the zodlne, and lines drawn from the signs to differont
mombers of his body? A, It has no significance now,
In the days of astrology the several parts of the hnman
I body were thought to be influenced by or under the
| control of the portions of thz zodiue dosignated by thoe
Algns with which the mombers are conneeted. This
with special refercnce to life, death, health, and disense,
2. What Is the best non-conductor of sound? A. A
vaouum,

(4) D. V. writes: 1. T have a quantity of
chemical writing fluld; have had it two years and It has
faded. How can I make It darker? A. Yon may try
the addition of small quantities of tannle acid or extract
of nutgalls, and logwood extract, 2. I am in & coun-

| try place apart from machine ahops. How ecan I draw
copper wire No. 22 finer and make my own toola? A.
,Take a well annealed plece of good tool steel 34 Inch’
i thick, drill In it several holes of the size of the smallest
| wire to be drawn, make them all tapering, and enlarge
with a reamer so that the holes will vary regalarly from
‘ the size of No. 22 wire down to that of the smallest wire

Covering |

to be drawn. Harden the plate, polish the holes, reduce
the gize of the end of the wire, and druw it throngh the
several holes in succession, greasing it before each

Sheet Metal Presses, Ferracute Co,, Bridgeton, N. J. | drawing, and annealing it whenever it becomes stiff, |

Special Planers for Jointing and Surfacing, Band and 3. T have made a pair of telephones, mouthpicce as per
Seroll Saws, Universal Wood-workers. ote., manufac- yourengravings,diaphragm of very thin tin. My neighbor
tured by Bentel, Margedunt & Co,, Hamilton, Ohlo. | wants me to put it up for his usc between house and

Boston Blower Co., Boston, Mass, Blowers, Exhaust 8tore. Shall T do it,that i, am I infringing on any patent
Fans, Hot Blast Apparatus. All parts interchangeable; by sodoing? A. See ““ Rights of Investigators ** p. 128,
material and workmanship warranted the best. Write | volume 39, of the SOIENTIFIO AMERICAN.

for particulars.
Diamond Tools. J. Dickinson, 64 Nassaun St., N. Y.
Elevators, Freight and Passenger, Shafting, Pnlleys,
und Hongers. L. 8. Graves & Son, Rochester, N, Y.
Holly System of Water Supply and Fire Protection for

Cities and Villages. See advert t in Scientific
American of this week. |

for favors of past years, and soliclting » contl of
same, wo remaln, yours respectfully, R. J. Chard, 13
Malden Lano.

Wanted,—Partner with $15,000 to $25,000, to take one
third to one half interest in un established Mill Machin-
ery and Engine Works located In Central Ohlo. Tools,
patterns, bulldings, and location first-olnss. A good
opening for & good man. Address, with full name and
references, Ohlo Manufacturer, Box 1050, Mt. Vernon, O,

Wanted.—A Foreman for an Iron Foundry, cxperi-
enoced In fine muchinery castings, with referonces as to
energy and ability., Apply to Look Box 795, Worcester,

Di d Self-clamp Paper Cutter and Bookbinders, |
Machinery. Howard Iron Works, Buffulo, N. Y.

Mellen,Williams & Co.,57 Kilby St.,Boston, Mass. Wie-
gand Bectional Steam Boiler. Etna Rocking Grate Bar.

Fine Taps and Dies for Jewelers, Dentists, and Ma-
chinists, in cases. Pratt & Whitney Co., Hartford, Conn.

Improved Steel Castings; stiff and durable ; as goft }
and easily worked as wrought iron; tensfle strength not |
loss than 65,000 1bs. to sq.in. Circulars free. Pittsburg
Stoel Costing Company, Pittsburg, Pa.,

Sir Henry Halford says Vanity Falr Smoking Tobacco

Nickel Plating.—A white deposit gunaranteed by using
ourmaterial. Condit,Hanson & Van Winkle Newark N.J.

The Lambertville fron Works, Lambertsille, N. J., |

bulld superior Engines and Bollers at bottom prices.

has no equal. Recelved highest award at Paris, 155,
| Wm. Sellers & Co., Phila., have introduced & new

|
- Injector, worked by a single motion of a lever. i

For Shafts, Pulleys, or Hangers, call and see stock
kept st 79 Liberty St. Wm. Sellers & Co. |

‘Empire Gam Core Packing, Soap Stone Packing, Pis-
ton Packing; all kinds. Greene, Tweed & Co., 13 Park
Place, N. Y.

1,000 23 hand machines for sale. Send stamp for de-
scriptive price list. Fursaith & Co., Manchester, N. H,

The Scmmmvkp«txdimhpnb-]
| lished moathly, about the 15th of each month. Every
| number comprises most of the plates of the four preced- |
| ing weekly numbers of the SCTENTIFIC AMERICAN, with

| other sppropriste contents, bust t

| ete. It forms a large and splendid perlodical of nearly

(5) A. W. D. asks how to lay out and cut
belt holes for a quarter turn belt, said belt to run from
oneshaft through floor on to another shaft, at right

! angles with the first, both sapposed to belevel. A. To

make holes through the floors for the belts, lay out on
the floor with chalk
line and train two
views of the pulley,
or by scale on paper
as shown in the en-
graving. B is the
beli running in the
direction of the ar-
row on the lower
pulley, and C is the
belt running in the
opposite direction.
Drop a piumb line

pr ting the
perpendiculars, B
and C, and draw dl-

a b ande d, onthe
floor; now drop a
plumb line from each side of the center of face of upper
pulley to the floor, and from the point, ¢, thus found, |

Bevins & Co.’s Hydmnlic Elevator. Great power, ’ one hundred quarto pages, esch number [llustrated with
simplicity safety economy,dursbility. % Liberty St.N.Y. ] about one hundred engravings. It isa compiete record
Bydrsulic Elevators for private honses, hotels, and | 0f American progress in the arts.
public bulldings. Burdon Iron Works, Brookiyn, N. ¥. | —

lay off the distance, @ d,in a line parallel with the
upper shaft, and from the point, g, In the distance, ¢ &,
parallel with the lower shaft. These points indicate

Galland & Co."s improved Hydranlic Elevators. Office
206 Broadway, N.Y., (Evening Post Building, room 22.)

Iron, Brass, and Steel Wire. Needle pointed English
Steel Wire, for all purposes, W. Crabb, Newark, N, J.

For Fire or Power Pumps, address the Gould's Manf.
Co., Seneca Falls, N. Y., or 16 Park PL . N. Y. city.

trunk or stem of fruit or shade trees with coal tar harm

Brush Electric Light.—20 lights from one machine. |, ., A Daabing the bark with tar will often kill or

Latest & best light. Telegraph Supply Co., Cleveland, 0. | serionsly injure the tree,  Itis s common practice, how-

The Hancock Inspirator received a gold medal at| ver 15 bind the lower part of the trank, from 16 to 12

‘:"‘;‘ ;'c:”" :‘; best b"';" ;:'d‘: "'? :::“' and | i hes below the surface of the ground to 3 or 4 feet
the on lroad (who ve twenty SO T - =

chines in con‘(:nt. use) have just given it thelr ungquali- | sbove, with well dried, tarred paptr.’wnvn:\::l l::

fed indor as the cheapest snd most effective encroaschmentz of mice and Insccts,

feeder ever used on thelr locomotives, Those Inter-
ested are referred to thelr letter of recommendation,
which may be found In our advertising columns,

what part of the grapevine, Is grafting or budding done,
and which is the easiest and best, also the best time
therefor? A, The grapevine may be grafted in the

the pl where the holes should be cut,

| (8) W. C. H., Jr., asks: 1. How far will a
telephone like that described in the Scosrivio Aswur- |
CcAN SUrPLENENT, No. 142, p, 230, Fig, 4, carry? A,
With a good ling, 0 miles. 2, What amouant of No. 88§
covered wire will give the best results? A, 3{ounce. 3
How can I make a cheap and simple electric lamp, one
or two burners! A. Sece SOIENTIFIO AMERICAN SUFFLE-
uENT, No, 149, '

(7) J. A. C.writes: The following method |
of laying off the sweop fora pair of rolling mill rolls
may be of interest to your readers, the object belng to
give the proper proportion of shrinkage to cach member
of the toll pattern, The exact configuration of the roll
when finished i laid off on a plece of flat wood, and If

| Axles, manufacturing wagon, T. Graser.,
| Bag holder, J. B. Brown.............

R

(8) C. H., H, nsks: 1. How shall I fix a
whort length—5g Inche-of platinam wire between the
onde of my buttery wires? I wish to heat it. A, Wind
It two or three times around onch wire, or split the ends
of the huttery wiros, and aftor Inserting the plat.nom,
prosa thoe ondas together, 2, How many 4 pint biehro-

| mate of potash (bottle) batteries will he necessnry to
heat such n plece of platinum wire? A If you use n
| Gronet battory, and o fino platinam, one cell will an.
swer, 3. How can Iinsulate o bruss ring, so that a cur-
| ront ean bo sent through it without loss to an electro.
| mugnet? A, Glass, sealing wax, mbber, Ivory, and hard
wood aro good Inwulators. 4. Would it be possible to run
a dynamo-electric mnchine for electric Ught, by hringing
| the current from the light back to an engine ke Edi-

(son's ' Harmonle "' englne? A, No,

| (0) 6. H. L asks: Would heat or sound

pasa through a vacunm, that is, assuming a perfoct
vacuum? A, Heat would, sound would not,

| (10) E. O, C.—For a definition of sound
#ee p, 347, vol, 20, reply to F. H. P.

| (11) M. A, G. asks: 1. What is the mean-
ing of the word anthracite? A. Literally a burniog coul
atone, 2. Is anthraelte coal found in any other place
but Pennsylvanint A, Anthracite Is found In Pennsyl-
vanls, Rhode Island, and South Wales, It Is osed for
the production of fron chiefly In Pennsylvania, Seotland,
and Wales, 8. Where was fron first made with anthra-
cito coal, and who was patentes of the p ¥ A.In
1838 and 1830 Thomas made the first experiment on
melting Iron with anthmcite In Pittaville, Pa,

| MINERALS, ETC.—Specimens have been re-

ceived from the following correspondents, and

examined, with the results stated:

C. E, B.—TIt is n shale containing much fron sulphide
and a little organic matter,—C. A, R.—No. 1 contains
hornblende and tourmaline. No. 2 was not recelved —
C. & H.—It is a dolerite or trap rock, of little value.—S,
L. C.—It is an impuare chrysocolla—a silicate of copper,
It contains about 95 per cent of copper—no miver or

| gold.

Any numbers of the SCIENTIFIO AMERICAN SUPFLE-
MENT referred toin these columns may be had at this
office. Price 10 cents each

COMMUNICATIONS RECEIVED.

The Editor of the ScieyTIFIc AMzricas scknowledges
with much plessure the receipt of original papers and
contributions on the following subjects:

On United States Postal Service. By H.A S,

{OFFICIAL.

INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were

Granted in the Week Ending
November 12, 1878,
AND EACH BEARING THAT DATE.,
[Those marked (r) are refssued patents.)
A complete copy of any patent in the annexed list,

| including both the specifioations and drawings, will be

furnished from this office for one dollar. In ordertog.
1 state the bor and date of the patent desired,

and romit to Munn & Co., 57 Park Row, New York city.

Barvrel, eto., counter swinger, J. A. Westlak: 0.5

Bird cage, A. B. Moo (F)...ovuans s R neac S
Bofler covering, . B. Stovens  ...ooovieiin o 0,587
Boller, stoam, T. C. JOF i.vvviee connneannas . .. TS
Boller, steam, L. Knight......... v e . TSN
Bollors, gauge cock for steam, IT. R. Morse. « AWy

Boot and ahoo heol, J. TINGIOY . coiviiiiiiiiinnine Ao
Boot and shoo sole trimmer and finlsher, [ Adams N9.7%
Boot and shoo, palling off, Peckham & McKitrick X».n»
Boot and ahoo heel stiffener former, J. K. Momitt. 6.5

Bottle stopper fastener, J. Bryan ......oovviiennins AN.85T
Braoelot, spriog, Young & Keer ... A wres AWST
Tiricks and tiles, manufacture of, M. Polett!, ... 20.=0

Bridle bit, W. 5. Mitchell.....
Tirush block barer, A, Nawadny

J. C. Hoadley, Consulting Engineer and Mechanleal | cleft marner if treated as follows: cut the sclons doring
and Scientific Expert, Lawrence, Muw. the winter or early spring, keeping them partially
The Lathes, Plancrs, Drills, and other Tools, new and buried in a cool damp cellar till wanted. Assoon as the
second-hand. of the Wood & Light Machine Company, | leaves of the old vine or stock are fally expanded, and all
Worcester, are o be sold out very low by the George | dsnger of bloeding is past, cut it off smoothly below the

Place Machinery Agency, 131 Chambers 5t New York.
For the best advertising at Jowest prices in Sclentific,
Mechanical, and other Newspapers, write to E. N. Freah-
man & Bros., Advertising Agents, 188 W. ith 8¢, Cin., O,
H. Prentiss & Co., 14 Dey 8t., N. Y., Manufs, Taps,
Dies, Scrow Plates. Reamers, oto. Send for list

Presses, Dies, and Tools for working Sucet Motals, ote,
Bliss & Willlams, Brooklyn,

Fruit and other Can Toals.
N, Y., and Paris BExposition, 1578,

Rubber Howe, Suction Hose, Steam Hose, and Linen
Hose; all sizes. Greone, Tweed & Co., 18 Park PL,N. Y,

Salid Emery Vuleanite Wheels—The Solld Original

Emery Wheel —other kinds imitations and Inferior.

Caution. —Our name is stampod In full oo all our best
Standand Belting, Packing, and Hose.
The best is the cheapost,
ing Company, 57 and 38 Park Row, N. Y.

Nickel Plating,
Box Anode for holding Grain Nickel.
Center St Now York Oty

Bolt Forgiog Machine & Power Hammers a specialty
Send for edroulars Forsaith & Co., Manohester, N. H

For Solld Wrought Iron Beams. ete.. see advertise-
Address Union fron Mills, Pittsburgh, Pa., for

ment.
Hthograph, oto.

Manufacturers of Improved Goods who desire to bulld
up & luerative foreign trade, will 4o well to insert s well

displayed advertisemont In the SCLENTIFIO AMERICAN
Bxport Edition

ctroulation

Buy that only.
Now York Belting and Pack-

Wenzel's Patent Perforated Carbon
A. C. Wenzel, 114 |

This paper has & vory large forelgn

| surface of the ground, and split the stock and Insert one
| or two sclons In the usual manner, bloding the cleft well
togrether §f 1L does not close firmly, Draw the #0il care-
fally over the whole, Jeaving two or threo buds of the
scion above the surface. If the root of the stock is a
strong native grape, the graft will frequently grow 10 or
15 foot during the first season and yield a falr erop the
socond year, The vine may also be gmfted with good
success at the usoal season If grafted below the ground,
bat above ground it should not be attempted, on ac-
| eount of bleeding, until the leaves are nearly expandod,
8. Is It permitted for any person In the United States to
makoe for his own nse (strietly), withont paying taxes
| thereon, whisky, wine, or beer, In the same way that we
make our own ocoffee or tea? A, Yes, 4. What ls a
good book, pamphlet, or paper, treating on Inscelat A,
One of the best works on this sabject Is A Troatise on
| Insects Injurious to Vegetation,” by T, W, Harrls,

@) J. R. C. writes: T want to rework stale
butter on a large scale, to remove the bad odor and give
it a desirable or natural color, If In so doing T will not
be under the necessity of uxing anything injurious to
health. A. The following mode of treating rancld but-
ter has been recommended: The batter (s first well agi-
tated with bot water, whereby the salt is extmectod. On
standing it soon separates from the water, when It Is
again agitated for some time with an equal volume of
fresh ot water and a fow ounces to the pound of fresh
animal charcoal In coarse powder and freo from dost.
It is freed from charcoal by stralning through a fine

the working part of the roll Is 0 foot long, as in the | yuakies to straps, securing, O.W. White (r). . A
sketch, the shrinkage, being usually % of an loch to & | Cabinet, kitohen, W. H. SLOWRES. . .iouveiieres <o 0500
foot, would amount to 3§ of an Inch In all; this being the ; Car coapling, H. H. Potter........... core XD 3
case, n palr of trams are set to 6 feot and 3§ of an Ineh, l Cars, hoationg, W. O, Baker.... .. « W 4
and oneleg placed at A, and the other at B, and the arc | Car platform, rllway, P. Hlen .o 20,59
of n circle, B D, described. From the point where | Cartridie welgher, M. MeRirida....... am
this arc intersects a line drawn down from F to O, a | Coating craoks, . A.il. Robérta.. ..o .. S0AN
Casting stove leg attachments, H. . Huntley . 28511
Cement, ote., for walls, ete,, B Moyer .. ... m.T

line s drawn to A, making the line, D A, which .ay
represent the edge of the sweep to be made, Similarly ‘
with the line, F ©, all the other lines which give shape |
to the rol! are brought down until they intemect tho“
line, D A, and on this Hoe are erected the various mem- |
bers of the roll, Now, it follows that If (he distance, |
D A, 15 the amount of the shrinkage longer than the |
true length of the fnished rol), namely. i feot, then
every Intersootion of the Une, D A, will be proportion- i
ally wider apart on the sweep than on the roll itself; con-
scqnently the roll swept up by such a template w}
sweep will, when cast, bo the exact length from each
distinetive polut to the otber, as well as the exact Jeagth
over all, PO

’

Contrifugal machine, . M. Weston (r) ... A8, a0
Chaln machine, Fitapatrick & Schinoeller (r)......
Chalr and treadle power, . B Underwood
Chatr, rookiog, A. A Halladay oo v
Churn, Mofrayor & THOMSS. ..o e viiniiieaiis

Charn and waaling machine, G. 0. Richards ... .. N0

Cloaks, stand for showing, P, 1. O'Hars . . mar
Clook dial, 1L J. & W. D Davies ... RLEE
Clothes lions stretohor, W. T. Keafor. . WOsH

ook, paugo, B B Kunkle ... ...
Collpe, 000, ote,, drier, 8, Beaven. ..
Coln holder, O 8. Harmon ... -
Copy holder, 1L A Poabody oo
Crocheter for making looped fahrive, C. Young... 3T
Cultivator, G. W, SIAVOF, . oooiiiiee e

Curtain roller, Noshitt & Anderson.
Desk, school, B. Kimball ...
Dixh, frait veoders’, G. 0. Cole ...
Drills, goaring for grin, O Perrin,
Engine, steam, C. 1. Burton.......
Engine, wind, J. Cook ..«

Bogine, wind, D. 0. ww.... e
Faucet holo bushiog, 8. B. (L) PR
Fence, P Lane ..o Nenaren

Y A“-n e aaes

strip,
Filter, roversible. B 0.

¥ire oscape. A. Ochsner ..
Fire escape, D '
¥ire




-

i
:.
H

Scientific

American,

[JANUARY 17, 1879

Vontilating muhonm. L. Ilmht ................ am el

Ventilntor, cur 1. 8 Nawbeorry . ceenns W01

AV sggon, dumplog, 1 Balley o oo EURTH)

Waeps, maehine for tylog tn, Shackleton & Binns A805
Washing machine, 8 Mymno. ..o

Water supplivr and Oiterar, H. C. Ball. ...
RS | Water oloset, J. Domarest.

Wator whool, W 11, Etmer 20087 }
Waonthor steip, N smith. . . 20080
Wheol, valilele, T, Hrown . LX)
Windamill, J Bouson....... v 200 850
R !l.‘!& WHnAOW, DL JE QOOKD L iiiine civins sveieinniarsns U

wiliim. L .... eneseanians JTR Wirlngors, uniting vabber rollx of, 1. N. Strong.. 0781

s:alc ..... 200 1082

""u “*““,,,‘"“,.,f’;‘," bl T s | TRADE MARKS.
Hamo fastener, G. A OOlllnr aany < 2AWAE motilod blroh or formonted boor, M. Bartley ... 67

s, preparing bonod, A. Warner « Q0ME Crtricigos and poreussion caps, l&'lo; Brothoers 6,790
Hand rest. G.O. Hennlog ... - AT Crgurs, C. Mrowor & S608...ooveiie 0,790, 0,79, 6,797
Harrow, © B. Tompking .. - 3NS Cugurs, B A, Shotwell. .. .. J
Harrow caltivator, A. MeCuriey . < WSS Cypars, 11 Zimmermann l
Harvester rake, A. A. Miller < ANKY  Creurs, clgarottos, ote., T. H Hall.. i
Haz. shade, ote, M. Al .. < WIS Cleaner and polishing preparation,N.T.Folsom & Co ru

WSS Cod Niver ofl, G. 1. MeKolway ...
- NS mwn.umxmmmwmn B. & R. Knight. ms

Hoe, cotton, B. 1. - 3WEB oogmet os, J. T, Durtis. e e TG .. 6%
Hog chotera compound, . . French.. - WIS Drawing paper, Keuffel & B, .. 6,
Holsting cagos, safely attachmant, C. W une.- Glassware, Corning Gloss Works ... 6"
Horse coltar formoer, Ta Long .. e A Lamp wickings, Fletcher Manuf. Company arss
Horse detachor, R J. Pondd ... S - AEN ed olothing, A J. TOWSF.oouriine veenas o B
Horse toe welght, Smith, Matson & Martin Porfumery, H. B. BIYOR ..ocvvenecrscosseansronenne 6557
Horseahoe nadl muker, Whysall, Jr., & Merrick... 358 g 001ng tobaeco and clgarottos, Goodwin & Co. . 6891
Bose, sttaching handies to, C, Callakan........... Soap, D. 8, Brown & C0..crecrncarnsrneres SRt 6,8 |
n-emumuebuh.c Oallabian ... coon voeen AMSD <ol mand sparkling wines, R. Henkell., e 60 l
Hy with alr, F. C. Mensinga.. M Writing papor, Blanchot Freres & Kleber . .. 6758
Toe cream measure and mould, W. Clewell ...... 20,73 ‘
Jolly glass, 3. J. Johnaton .. . - ”m DE&IG\S
Jewel dox, B. H. Zoeplel..... ccvvieen . amAs ANE
reservolr alr vent, street, [ Stea: .= Foot of prioting type, P. Goey...ooeve soviiniiianie 1088
Lantern, B. B. REQUA. covivvnsovuemrmeneas . Mmsn Foot of printing type, W. Marmy .. 1059
Lasting hize. H. G. Th e 8457 Inkstand holders, A. Patlts.. .. ..ooiveieninnninii, 10,908
R P T e taianiasas sotsamsseriive .amss Ollcloth, CCT. & V. E. Meyer..coocoennnne 10,50 to 1056
Tathe ey Wn.ﬂat ... sy Pattern for hand wheols for valves, C. E. Peaso... 10,908
5 Dewees & Green.... 3850 Toy money hanks, A, SeHgsbOng. .. covvvnrivaininanns 10,907 |
o s signa.J. A Brace......... Mg \Writing paper, iL. C. Dainbridge. , . 087 |

Life boats, efc., hnbe?l“n't‘ln %m“::?” :n,-m “English Patents Issucd to Amorleans,
Lighting dovice, pock : S X < =tgh b =
uqtlddmwnmmr..\ F. Lapham M From D Sto I 10, o
Lock, J. Jett .. o ..« WS Nag fastoner~T. Cleary, N. Y. city.

Log turner, SCW. 8!.1...0-&

7. S!,Qx Book binding machinery.—J. S. Lover, Philadelphia, Pa.
Loom harness, J. H. Crowell ....ovievensen ..mm Boots —J. Bond, Jr., N. Y. clty.

Loom shuttle box motion, L. J. Masterson AT Boots —W. R. Miller «f al., Baltimore, Md.

Mall daz fastener and label bolder, 1. B. Ferren. 2853  Electrie light.—Weston Dynamo-Electrie Mackine Com-
Mailcrapeclamp, A. V. Lunger............ ... 2050 pany, Newark, N. J.

Ml for grinding ore, W.O.& J F Salmon & Harris 2888  Electro-plating —E. Weston, Newark, N
mmmmnﬂ«b\mﬂh —- WY Flower holder.—J. lLHmmr.Bmotlyn.K

ML, paint, W. B AX® ...ovnn o & s BRIk ..21933 Tron, fa of.—E, Wheeler, Phlladelphia, Pa.
Mower, Yost E Warn T .coevaveenn . WSSY  Kilox for drying malt.—C. W. Boynton, Chieago, 111,
Nsp or piush goods, T. Goodall - 2SS Pencll bolders.—J. Reckendorfor, N. Y, city.
Nuotlock. J. T. Parks..... .ccoceeee - WA Pipe Jolots. —G. Matheson, McKeesport, I'a

Ore roaster, revolving, J. Manes -3 Pipe hinery.—G. Math MoKeesport, Pa,
Ore washer, T. T. Allen....ccvueeee «- 2059 Rallway signal.—J, 8, Williams, Riverton, N. J.

e WS Sowing machines.—J. Heberling, Towa City, Iowa.
&9 Spinnt hinery.—J. Birkenhoad, —, Mass,
- 209 Torpedoss.—J, H. MeLean ¢f al., N, Y. city.
. 20093 Tublng, metal —W, McKenzie et ol X Y. oity.
.o WO&%  Water moter.—C. C Barton o al., Rochestor, N. Y.
e AWTW  Woaver's harmness. —Kendrick Loom jHamess Company,
Pegfoat, A. WhIt2emore.......c..ceuue - 6N Providence, R. 1.
...s»-w Wire costing.—A. B. Rrown et al., Worcestor, Mass.

e e n:r:sf m

Paddle wheel, steering. C. Krebs ...

Photographic plcsures, coloring, D. F. Frink .
Planoforte pedal, A, A. Rbhentan .. %

Pictare frame, A. Komp......

Pictore frame, H. Pattderg  ....oovvvee o

Pictures, producing transfer, Palm & £ ..amu EXPO

Ficmss, peodieing ramster Fabm & i RT EDITION.
Planter. hand corn, W. Shepard o

Plow, A. GOOATear-........0nn. . 2078 PUBLISH}ID MONTHLY.
Plow,J. A. Smith........ .. 200,70 | —_—

Plow attachment, M. & D, Haln .. M55 Tax Somstivie Axemocax Export Edition 15 a largo

2
s

Plow, ditching, Fodge, Holmes & McDo:
Post bole digger and transplanter, W. M. Ryan.. 20057
Printer and recorder, ticket, Moss, Smith & Hill.. ¥08%
Printing press, ticket, T. B, Jeflery «.oovvenniennns 20002

and SPLENDID PERIODICAL, fssued once a month,
forming a complete and interesting Monthly Record
of nll Progress in Science snd the Usefal Arts through.
out the World. Easch number contains about ONE
HUNDRED LARGE QUARTO PAGES, profusely
illustrated, embracing:

(L) Most of the pistes and pages of the four pre-
celing weekly lssnes of the Scrzxrirw AMERICAY,
with ita SPLENDID ENGRAVINGS AND VALU-
ABLE INFORMATION.

(2) Prices Current, Commercial, Trade, and Man-
ufscturing Announcements of Leading Houses, In
sz Commection with these Announcements many of the

Roofing materfal. T XeW. ......occcrves. arren ... 3050 rincipal Articles of American Manufacture are exhib-
Sand paper rol). DIIOD & Traey.....coc.ovue aove.. 30571 J1ed 1o the eyo of the reader by means of SPLENDID
Baah fastener, J. W. John 2w EXGRAVINGS.

Sash fastonsr, W, Winkel .
Saw, C. W. Hubbard ...

This Is by far the most satisfactory and superior Ex-
port Journal ever brought before the publie,

Terms for Export Edition, FIVE DOLLARS A YEAR,
sent prepaid to any part of the world.  Single coples,
Dl ar—seechating % cents. For sale st this office. To be had at all
Sewing -.-"-“ for. J. G. Lettetis n'u News snd Book Storee throughout the country.
Bewing mackine shuttle race, Fuir & Hinze . ..... 2097 -

Shattooupling. A Lovhner ... ...... .... NOW READY.
Sod outt oy, 3 Woy. esumsssesse 2
i g o i £ THE SCIENTIFIC AMERIOAN EXPORT
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nows stores,  Subseriptions, Piee Dollars a year; ey
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For wso in Flour Mills, Grain Elevators, Sugnr Refineries, rlr.
Made of Chinrcoal Stamping Tron, extra strong and durable
Mnny thousands in use

« Fo ROWLAND, Sole Muunfuctun-r. llrouklyn, N. Y.

NO curners to

$10 to $100

Invested In Wall 8t Stocks makes
luﬂnnm every month, llnnh ront
free explaining everyth

Address BAXTER & CO,, Bankers, 17 “n &, NY
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BELL TELEPHONES

L« mwmphtou Nperpdr send
MU'@D RAPER,
llnhdunror I irst-cl 'ssl.nzlnefrs' Instruments,
Established in 150, 226 Pear St., Phila., Pa.

Automatic Fire and Water Alarms.

FOR SALE- ts to introduce the above patents of
'l‘x‘%xlun-l Franoes, Canada, cr {n the
calhmuxbont lhe Walted States, For

particulars and
ACTOMAT \ﬂb s.\n::rs'rhgg.i o

uddmlo.l

POR A N7, SINGER SEWING

cover. and case of twe drawers, as sbown la
cut. W 4 New, Latest Inge s.d
N par saked %) seen and tried,
S od for cirenlar and save mosey. Address
FOOrORT ENTOSITM, 15 Desters 5o, CRILAVD

WATER SUPPLY FORCTOW.\’S AND

upply —Water-h »—Artesian reus

(cudbuu]. excellence, and cost of boring—Im ce
of pure water—How surface water is rende impure
—4 ot of water pipes, from 2 to 12 inches dlame(ur.
for towns, including lnylnf labor, materials, gates,
Joints, ete. Estimates of income, water-rates for su

yor‘l t:ulldlnsl. Contalned In SUPPFLEMENT 27,

ocenta.
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once! Price centa.
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ICF AND ICE-HOUSES—HOW TO MAKE

amount of lce required, eto, and full dlrv«

Machinery Warerooms,

Boleher & Bagnall, 25 Murmay St N. Y. Automatie
and Variable Cut-off xlle-m -nﬂnu. m-m Fumps, |
woodworking m.chln»r{ ohl Is; largo stock

Nnd for ciroular, GEO, M, Ll..\ v nnnmw.

THE DRIVEN WELL.

Town and County vileges for making I'Tlvrn
Wells and selling Lioenses under the established
American Drivrn “ rll Patent, loased by the yoar
to responsible parties, b,

WM. D. ANDREVIS & BRO.,
NEW YORN.

THE I-‘ORSTER-FIR
MIN GOLD AND SILVER
AMALGAMATING COMP'Y
of Norristown, Pa., will grant
stato rights or llcenses on
casy terms. This system
works u 10 assay, and re-
covers 0 morcury rapidly.
.\'rplyuubove.

Flne Pamgmets i 15¢. a Page Page

l-% $2.50. Price list"or
o-umue tnd samples for -uunp LAll Heads, §1.
“Local™ Printing House, Sllver Creek, N. Y,

PERFUMERY.—BY W. A. SAUNDERS,

Pharmacist. —A valuable lnd practionl l}:nper upon the
frvpanuou of Perfume Extracts. With formulo f.r
he preparation of the most prominent and popular o«
fumes now on the market, dl‘:'vd.lcml for the preparation
and compounding of the ingre dients, ete. The Formulm
here given embrace the ﬂmmnuun of the following

Perfumes: Jockey Clob, hite Vic-

cn hand. .

0 Ess. Bouquet, Musk, l'uchoc)y )Illleuur. \lm
Ylang, Spring Flowers, Wood Violets, W est Ends. Tube-
rose, S Rondeletis, Now Mown Hay, Frangi-

i, Clove ‘Ptl:'k‘. Violet, Miguonette. SUFPLEMENT

Tf)‘LL

Cas 5;

For lowest prices on

WIRE-DEAWING MACHINERY,
Send to 8. HEALD & SONS, Barre, Mass,

TE LE PH ON Works 1 milo.

Price §. Pat'd,
Ciroulars free. Horcoxn & Co., Mallet Creek, Ohlo.

MILLS

¥or Crushing Bones, Fire Brick, Clay,
Phosphates, Hoofs, Horn, also for
(lrlmllnuWhvnl I'nlnuco Paint,Slate,
Corn, Bumng, Conl,Chnlk, Burk (umy
Rlaok Lead, Saltpetre, Cochineal,
Sm«u. ()r«n‘ lnd many other substans
DAL oes, 8 "f Pulloys and Machinery
ln genornl anufactured by
WALKER BROS, & CO.,

= 2rd and Wood Streets, Philadelphia.
ICE-HOUSE AND COLD ROOM.—BY R.

G. Hattleld. With directions for construction, Four
engravings, BUFFLEMENT No, 58, P'rice, 10 conts.

Retail an&
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9 Cents
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Per Pound.

Warranted of
the hardest
temper, and
never 1O settle

Better than any %:.:I :ll'“l;llllk". nnd only ono

IHWARRANTED!!

50 sizes, from 142 1h, to 800 by,
Catalogues furnishod on application

0

ESTABLISHED
1548,

Steel Florn, war-
mnied not Lo broak
and Vuco of Bt
Canr Steel,

YOR IRON AND 8T ) L LATIHE DOGS, BOTH FOR

Machinists and Amatours, son(d for clroular to
L W.LE LUI \'l' Hu\llh Norwalk, Conn,

The }ww is the most

Tdon SCROLL SAW "

combinstion made for tho money. Stato whore you saw
this and address H, L, BEACH, W Dey 8Bt,, Now York,

Patent Portable Chuck Jaws.

Linproved Solld Kmer ‘ Wheoeals fnrurhullm{ lrnn
and Brass (unl!m(' | I'ools, oto. Manufaobired
ML

by AM.TWIST 1 L CO,, Woonsooket, It 1,

{1

all

ST i sy U sepaiag

about pages, escr

prices and dirvetions for pluuu%vur 1200

varietles of Vegotable and Flower 8«-!:, I’l.luu. Roses, Eto
luvaluable to all,  Hend for It

PBRBY&CO. Detroxt Mioh.
MR. HENRY HALLORAN, OF NO. 355

George Street, Sydney, New South W nle«, offers Lo pu-
tanteos in Americs, including Canada,
for the profitable sile in the Australian Colonies of the

right to patent therein inventions of a profitable charne- |

roftabl cnmmunl-

ter, and on terms which may be
ve ad

oated on nppll:.Allﬂn w0 him ot the o

l('E-B()AT WHIFF. FULL WORKING
drawings and description, with dimensions of the
model leosyucht Whiff, the fastest yachtin the world,
Jxhibited at the Centénniul, by Irving Grinnell, Wllh
10 u&oon {llustrations, SUPPLEMENT 63. Price
con

PERRY & Co.’s STEEL PENS

A sample

ﬁruh.l m
.S"out Ir-ilnz
hrln.rllr{
fammoas * U/
An.l “Falcon™

hu, lnnunl n

Ivison, Blakeman, Teylor & (s, Sole Avents for U.S., .\cwfoxk.

STEAM PUMPS.
HENRY R, WORTHINGTON,

230 Brondway, N. Y. S3 Water St,, Boston,

Ty WOoRTIINGTON DUPLEX PUMPING ENGINES YOI
Waren Worxs—Compound, Condensing or Non-Con.
densing. Used in over 100 Water-\Vorks Stations,

SrEAM PuMPs—Duplex and Single Cylinder,
WATER METERS, OI1L METERS,

Prices Largoly Reduced.

HOW TO MARKE A PHONOGRAPH,

Full Instroctions, with Bight Wnrkln‘c Drawings, Half
Ixo, Conwtruction onsy and Inexponsive. Thoso draw-
ogn aro from an actunl working Fhonograph ; they show

tho slpos, forms, and ureangement of all the parts, The

o xplmmllunn are 50 plain and practical as to ennblo any

Intolligent parson to construct und put & Phonograph In

pucoosaful operation in a very short time. (‘unlulxwd

In BCIENTIFIC AMERICAN SUPPLEMENT No.133, Pri

| 10 conta, To be qul ot this ofMce and of all nnm:ulon

NO MORE

GOUT
Acun:on CHRONIC

ALICYLIC
SURE CURE.

NOW READY.—NEW REVISED EDI.
tion WELLS' EVERY MAN HIS OWN LAWYER,
pod BUSINESS GUID) A Complote Encyclopmdia of
Law und Forms for evorybody, for _every businoss, in
all the States—Farmurs. Mechanios, Business Men, Pro.
fesslonsl Men, and Capttalintn, 1 Iu only Rellable work
of ite kind., Worth many times its cost, o addition to
forms that sult avery condl of businoss, It contalng
the Laws of Al the Statos eonoarning 1*ro; wrty I xompt
from Exocution, Collootion of Dobts, Mod ’mnh a' Llons,
Contracts, Limitation of Aatlon, ry, tlnullll:ul!uu
aof Voters, Licenses to Holl Goods, Commoncomont and
Notles of Sults, Jurbsdiotion of Courts, Wghts of Mar.
riod Women, Marringo nul Divoreo, Setticment of s
Latos of Docoased Porsons, Btate Bankropt Laws, Wills,
ote, Togethor with 8 thousund andone items of tnforme-
tion tndispensable to ayory man snd woman who his or
poots to bave any Interests 1o protect. A handsome
l buno, 612 pagos. 1'rice, In onbinet Hbrary lm..m.r 1.0
m nt postpald on reoelpt of price Agonts wanted eyorys |
wore. Hend for contidentinl olrevlar, Address JOux |

h WELLS, 729 Brondwign, Now York

Mnuuhulurod only under the above Trado-Mark, by

Eumpean Salicylic Medicine Co.,
OF PARIS AND LEIPZIG,

IMMEDIATE RELIEr WARRANTED,  PRRMANENT
GUNE GUARASTEED, Now exclusivaly used by nll oeles
bratad Physicians of Enrope and Amerien, becoming s

Staplo, Hdrmloss, nnd Rellablo Romedy on both contls |
ponta, The Highest Medioal Acadomy of l‘nrl- ropart
{0 cures out of 100 cases within three duys. Seoret~The
only dissolver of the polsunous Urle Aeld whioh exints
in the Hood of Rbcumatio and Gouty Pationts. $1.00 a
Box: 0 Boxos for $5.00, Sont 1o sny address on recolpt
of price  ExXDORSED nY PHYSICLANS, SOLD BY ALL
Duudgoisrs. Address

WASHBURNE & CO.,

Ouly Importers’ Depot, 23 CUIN st N, Y,

Ulnstrated plan, |

his best services |
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USE
Betting Rat and Mouse Traps, (
# one night. Ask your sto
untl pounty rights for sale

JT.WILHIDE & BRO,

ghit 19 rats one hour g
p«l for mnm Ntate

o.
\-.u (W (lr‘rnll(u.!d

Lathes, Planers Shapers

Drilla, Bolt and Gear Cuttors, \llllln Machines, Bpovhl
Machinery. E.GOULD & ERERILARDT, Newnrk, N. J.

6‘* MIXED « 10¢. and stamp.

ARDS with name,

¢ Agent's Outfit, 106 L C. Cox & Co., Bristol, Ct.

I IIIII'—U WROUCHT

IRON
BEAMS & GIRDERS.

'I‘I’IB ONTON TRON MILLS, Plittaburgh, Pa., Manu
faoturors of loproved wrought ifron Beams and
Girders (patented),
ho great fall which has taken place In the prices of
tron, and especially in Beams used in the construction
‘ of FIRE PROOF BUILL DINGS, induces us to call the ape.
d.l attention of Enginoor, Architoots, and Builders 1o
he undoubteod advantages of pow erecting Fire Proof
clruﬂ nres; and la{ refervnoe 10 pages i2& M of our Book
of Sections—which will be sent on application to those
ﬂmln'm’nlull the erection of fire -rm»ﬂmlmlnr THE
| COST CAN BE ACCURATELY LULATED, the
' nnl of Insurance avolded and the serious losses and in.
[ erruption 1o business caused by fire: these and ke con.
sidorations fully justify any sadditional frst cost. It I
belleved, that, were owners fally aware of the small
difference which now exists botwoen the use of Woud
and lron, In mnn( onson the latter woukd be adopted.
Waoahinll be pleased Lo furnish estimates 1or all the Besma
complete, for any -pm-mc. structure, w lhnl lhcdllou-ncc
in cOst may st once be ascortained.
CARN lmlr. lmozt. & 00 Pnuhumh. Pa.

PATENTS at AUCTION.

Rogular Monthly Sales by George W
ocr. TVor terms, nddress NEW \mm PAﬂ‘\ 5

CHANGE, 67 Liberty Stroet, New York,
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‘ mmm N hJuy
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GOODNOW & WICHTMAN
776 WASHINCTON ST BOSTON MASS. _

WILHIDE'S NOISELESS, SELF-|

Established In

Eureka Safe1y Power,

’B.W. Payne & Bons, Cominﬁ‘,oN B
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a | txt | "6 sxm | i Hﬂ
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FORSALE—A HALF INTEREST IN THE

Wheeol and Cradle Factory st La Porte, lon with
nople grounds, bulldings, side track, An m‘:ﬂa
outhit of wood and tron working mschinery, A large

:

stock of lumber, hubs, spokes, otc. Husiness steady,

wall established, and o tcu- 40 all parts of the Unlon.

Work done malniy on arders. P Yory ow.
Atldreu \.I.D (8 i?l' . La Porte. Ind.

VA!" on

FOR_SALE j2& S8 % SEGEATEE

| Yaluable Patents,
Agricultural lmt
th

and Steel

Flwlpt Dry-House ru In city pop.,
centre best agricultural p-nu: { [llinoks. Gas and, Whter,
five rallroads, two switches st dwr. cheap Cont
$i@ (0. One thlnl that amount will buy Address

“X'carmm oI N. W.AYER & w" l’hlhdolphlu,

0\’PIIWORRH) Partner 'nnud Mach, ll(-del \vu
A. Heald, 54 Commercial 8t., San Francisco, Cal,

Portable Steam Engines
2 With Automatic cu-.‘.
ﬂ No Commis=ions to Agents

Battom Prices to Purchasers,
»~ KEND FOK CATALOGUE.

Armington & Sims
A. & 8. were lately with
THE J. 0. HOADLEY COMP,
NEW ROAD LOCOMOTIVES, BY

Marshall, Bons & Co, General description and one et
graving. scrn.znur No. 56. ¥ cents.

THE INDEPENDENT.

Well and anorably Known the World
Over as the BEST Religious Weekly
Newspaper, It retains all its most
desirable features and adds new ones.

We shall continue to print articles from the best
writers and thinkers in the country. The
of Religious News, Literature, “Sunda -odwol. Fine

Arts, & 1l and C

DTSPEPQLL BY Dr C. F. KUNZE.

Sym y&emo Diminlshed. Stomach [igestion

muc ulover t 5 Comlnuou Symptoms
n Children. Chron!

loomuch Food: b lndl {ble 3 !?'

rangement ; b} It Conditions lnmrnuo

Treatment. anruhment should be Easily m‘uub)ex
taken Little ot & Time; and rm- sted before more is
taken. hmltaot)‘w-nd Plain Dishes,
when iding Gastric Juice.
m"?&“‘m‘?f e e PLEN e Ko R Price 10 cents.
TN ME N - MEN

had at this oo and of all m:-gdf.n

CHROME STEEL.

WAREHOUSE, 98 WILLIAM ST., NEW YORK.

JOHN W. QUINCY, Manpager,
Unequaled for ulronfuh. durnbility, and -nl
tormity. Send for civculars for prool thuag it
will do 50 per cent. more work than any dthor
(‘unl steel and that itischeapestand best to use,

THE PEERLESS
Poruble Fnl.lno.
6 to 1¥ Horseo
Power and Domestio
Semi-Portable Steam
Engine, from 2 to
e e in he
only Engines
Market, attached w

vin,

nngon-
Hardened con-
l lmod

S ngllngt pl
to produce eas 0. Send forl od (
Bl 5 o a5 i e ‘ﬁ‘“

Eacrie Tosr Co.,

G114 to 626 W, 24th St,, New York,

BOILER FLUES of all the Regular Sizes,

Of Best Material and Warranted,
§¥” ORDERS PROMPTLY EXECUTED,

No Payment Required till Tubes are Fully Testod and
Satisfactory.

Can I Obtain a Patent?

This 1s the first inquiry that naturally occnm to every
author or discoverer of A new Idea or lmprovement, The
quickest and best way to obtaln a ratisfactory answer,
without expense, 1s to welto to us (Munn & Co.), do~
seribing tho invention, with o small sketeh, All wo
need 15 to get the fded, Do not use palo lnk, Bo brief,
Send stamps for postage,  Wo will immediately answer
and inform you whether or not your improvement s
probably patentable; and if so, give you the nocessary
Instructions for further procedure, Our long experionce
enables us to decldo quickly.  For this advice we make
no eharge. ANl persons who deslre to eonsult us fn re-
gord to obtalning patents are cordially fuvited to do
#0. Wosha'lbo happy to sco them In person ab onr
offico, or to advise thom by lotter, In all cases, thoy
may expect from us n carofal consfdoration of thele
plans, an honost oplalon, and a prompt roply,

1 hat Seourity Have I that my communioation
to Munn & Co, will bo faithfally guarded and remain
confidential¥

Anneer.—You have none exeopt our well-known Ins
tegrity In this respoct, based upon a most extensive
i practice of thirty years' stand'ng. Our clients are
v | numbered by hundreds of thousands,  They are to be

found In every town and clty In the Unlon, Please to

muko Inqulry about vy, Buelh o thing as the betrayal
1 of u cllont's Interests, when committod to our profoss

slonal care, never hus ocourred, and Iy not Hkely to oc
| eur. Al business and ¢ leations intrusted to us
aro kept seorel and confAdential,

Address MUNN & OO..

Publishers of the SotENTIFI0 AMERICAN,

il the  Boller,
Beari

t nx-mns'r ‘l‘llBl)DORED D.
in SCIXN-

h oors b eonxﬂboted t b, spedﬂhu 'meu-.;
0 ,
ranch. These departments beamth"

b
are able and trustworthy.

COOK’S LECTUBES

These famous Lectures, delivered in Boston every
Monday, b the Rev. Joseph (ook. will be published in
fTull, remarks.

th the lntroducto;
WOOLSEY,
will contribute 0 to ® articies on Socialism and Com-
munism, the most important qnesxlom of the day.

SERMONS
2 in all parts of the country will

PREMIUMS.

Wao offer Rov. Jooeq‘qr(‘ook'o valuable new volumes,
entitied * Bxuu-or." HRANSCENDESTALISM,'" ™ OR~
THODOXY,"  ** CONSCIENCE,” “HEREDITY," snd

* MARRIAGE,” embodying, In o revised and corrected
form, the author's vious remarkable Monday Lee-
tures, They are pu in_bandsome book form by
Houghton, +Of Boston. We will malla
copy of any one volnma pounnld. to any ml-a-ibu o
THE INDEPENDENT who romits us for a year, in ad-
yance ; Or any subsoriber :':_n# remit $3.50, um we will
sond him THE l\nn'txn for two y'e-r;,x n advyance,

‘ and two volumes, d; Or any three volumes, post-
pald, to any one su bor who remits $5.00 for
yoars, in advance.

by eminent cl
continue to be

Teo

- WO_R(TESTEB'S UNAB_B]:QGBD
Pictorial Quarto Dictionary.

Bound in Sheep, Nﬂ pl,n over 1000 IMustrations,

RETAIL PRIOE. $10.00.

Wo have made ax to«nl contm: vmh the great pub.
IIuhlnR l‘numu(.l .u pincote . of Ph mloluhm.
by which wo nre mu o uﬂur u\u most deslmble
Promium over \’I'I‘ m? m\nluxmr in the country
Wo will send this, tha b ; |'m 1in! ml te n
person who will send us the uuuu O New Sv
.-r'&m. I Nine Dollars ; or who will, on nnuvl his
| own subsertption, In sdvance, send us Tieo New Names
| ndditional und ‘.D OO0 or who -lll renew his own sub.
wﬂuon for threo y N sdvance, abd send us
jor for & new su botro throo years and

o, . Jor:nr ln r“lndl m«m :rlll bondoltvo od at
0 ndelphing 0 ox

or oth arwiso, Ay ':uu g em’hom l’hlhdzlp

0 Kb

tho expen
h'l F o lm undar J\B. offur will not be oul.luod to

0 Hubse
any other Promivm,

ﬂnurlptloa Price $3 por llllll In Advaree,
Ineludi ono ol tl ru lowing o
Any on vo uuw af fon of Charles

g X t-uuml lu elot wlth 16 Dlustrations

Moo r ..?S ihuloy- Hymna and Sacred Songs,

Unmh‘o:mllh‘(‘\!m‘w N‘W’g“g]‘:

\ mu‘i".'
Yy (‘. 0,

37 Park Row, Now York.

snmlptlou m lllu

-
(LW
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m ﬁlmnm-.. nis rllnr.
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Engravings may Aead adeertuwmnents al (e samwe rate
o8 the letter press, Adver
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&
BLATF OWAGOY RACK

MARVIN SAFEESCALE CO
265 BROADWAY. N.Y._

¢ {NGERS O %

ROCKDRILLCO

1 PERFECTION CHUCK.

Scicutific Jmevican,

[JANUARY 11, 187,

For showir hoat of
OmetOP!. Ovens, IH A |lIA-t Fipos,
B(vlorl'l')-- ~U{vrluu-d team, Ol Btills, et
NRY W. BULKLEY, Solo Manufa hlrnr.

Fonr Steel Jaws, Four S Hrosdway, N. Y.
inch turned shank to nt %

any athe. It will take . SO TRY £
fru,mnmlllr-ldrnl twoal ALCOHOLISM AN INTERESTING
ftall 36 Warranted | Papor upon the Relations of Intemperance and Life In-
fally. Price $1.8, Dis- | surance Tho average Hisks and Kxpectancy of Life of
count to trade the Temperate and of the Inte i perate Physiologion)
sction of Alcohol ; m, He-

JAMES D, FOOT, | tarding the Clrculation. ystom
Insomnia, Congestion of the Lungs, wation of

No. 40 NBroandwnay, | Structure, Calcalus, and Liver Dise rosults of
New York. Liquor, Extended Modieal Testimony,

'llm nisting the Norvous Ny
Alooho! Oxidized intl

Doteri
nsos an
ontained in
s Price
To be had at this oMo and of all newsdealors.

SCLENTIFIC AMERIOAN SUPPFLEMENT, No. 125
10 conts,

Bend for Caralognue of the

FiIiRMENICH

SAFETY STEAM BOILER,

For burning smoke and n" Hason from
coal and all kinds of fuel
Requires no Cleaning of Soot
or Ashes.
FIRMENIC ll
HButinlo, N. Y.

AND HYDRAULIC

STI-IA.\I‘
Passenger and Freight Elevators,
STEAM ENGINES AND BOILERS, |

WHITTIER MACHINE CO,,

YALE VERTICAL MILL
gu Frame ; French Barr; Self-olling ;

f-feeding ; Long Bearings: Adjust.
able-balanced ;

Boston, Mnss,

J.G. & ¥,

MACHINISTS' TOOLS.

NEW AND IMPROYVED PATTERNS,
Send for new (Hlustrated ostalogue

Lathes, Planers, Drill¢, &o.
NEW HAVEN MANUFACIURING CO,,
New Maven, Conn,

Dest armanged, made and
finished, cheapest,
and for qu-my
and quantit

ground no supo n.
or In the world.
Also the Yale
Vertioal and Hor-
frontal Steam En-
gines and Bollers.
Send for Clreular.

1 PARK PLACE N.Y.

MPORTANT FOR

ALL CORPORATIONS AND
MANFG CONCERNS. -Ruerk’s Watch-
man’s Time Detector, capable of accurately con-
trolling the motion of a watchman or patrolman st the
different stations of his deat. Send for circular

YALE IRON WORKS, New Haven, Conn, =

Roertrr 1 HE Prints Ia
Every Man $3 Prosst::
Steel Castings, Hisown @l -
for 1 sstoe. KELARY u..

\)
From urln 10,000 {btl. weh.h-:hu;uc (l? mllc;r;. ;““nl‘hl“l"" Pr nter ! “CELQ Meriden, Con®

80 ) t ¥ NOSS o Aurability -
14, of unequaled streng oughne ( D:\\(PPR B E S T S WHOHSE

An Invaluable substitute for fc '?:‘DKF or cast-lron_re-
quiring three-fold strength. Send rclrculnr.tu;lwlm

REGULATORS GAUGE COCKH,
QuEsSTER STREL CASTINGS CO,, Evelina St., Ph

MURRILL & KEIZER. 4 HOLLIDAY Br,, Iunm-nu

J.EBLERRK.P.O. Box 979, Boxton, Mas«s
\.B ~The suil against Imhaenser & Co., of New York,
was decided In my favor, June 10, IS A fine was |
culnst them Nov. 11, 1978, for selllng ocontrary
n' the court. Peérsons buying or using
ing on my patent will be dealt with ac-

IW ATS_THEIR CONSTRUCTION
3 With working drawings, detalls,
full. Four engravings, showing mode |
Views of the two fastest lcc-salling
Hudson river in winter. By H !
SCPPLEMENT 1. The same number
y contalns the rojes and resulations for the !nrnu-
tion of loe-boat cluds, the safling and management
joadoats, ete.  Price 10 cents.

HWJOHNS |

BESHOS

LIQUID PAINTS, ROOFING, BOILER COVERINGS,

Steam Packing, Shmhm Fn-Pm{chtm Cements,

EIND FOR SAMSLLS, ILLUSYIATIB PAMPHLET AN nucx LsT,

H.W.JOHNS M'F’G Co., 87 MAIDEN LANE,N.Y.
SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells|

of Croton and uldgo-(‘n

furnished to large consumers
Water. WM. DLANDREWS & BRO., {14 Water St
-b..mn!rnl tho patent forGreen” sAmerican Driven Well.

SHEPARD'S CELEBRATED
350 Serew Cutting Foot Lathe.

Foot and Power Lathes, Drill Prossos,
Scrolls, Circular and Band Saws saw
\ttachments, Chucks, Mandrils, Twist
Drills, Dogs, Calipers, ote, Send for
oatalogue of outfits for amatours or
artisans,
i, l. NIIHI‘AIH) « ((D..

831, &5, 595, & &5 West Front Stroot,
Cincinnatl, Ohlo,

Pdnd's Tools,

Engine Lathes, Planers, Drilis, &c,

DAVID W POND, Worcester, Mass,

A DAY to Agents canvaseng for the Fire-
7 side Visitor. Terma and Outfit Freo. Ad.
dress I'. 0. VICKERY, Augusta, Maine.

The George Place Machinery Agency

Machinery of Every Description.
121 Chambers and 100 Reade Stroots, Now York.

“ s PlANO 00

J BLERCKE . \ .-
anufacturers o -mmiy first.
on. Wo  sell “direer
,-mllm from mnr u\\ 0 Factory st lowest whales
aule prico, Beautiful pew 713 Octayve, osowood 1l
anos, Sont on telal, Dine
count o cash buyors on ropd
our Catalogue. It will lnu-renl you- Tutlod r'm.

L ‘} I"r }V lwl DED CH \Rf‘OAL IRON
Botive, Botlors: Cotony Trasnt fod Hessy Foreines
Yurnaoe Waork
HEA lll NG ITHON WORKS,

I Bouth l'anrm il l'l.lln.

Jonsands In uso. Henvy
DON'T buy_until

\(nnufu(urrr ui

J. LLOYD llkl‘-ll.

\/' every deseription, I-r' Ih\lum\d nnd Mining Use

lovators, Dorricks wq-w Tramwnys, I:umm\--xnn of |
r.,-' v, nte. No. K Jobn BL. N, Y. Bend for price list
Aune and Vationton furnished for Buspension Bridgos

Mill Stones and Corn Mills.

Wo make ure Millstones, VPortable M, Bmut M-
ehinen, Vaokors, MUT Pleks, Water Wheals, Pulloys m::l
Gearing, specially adspted to Viour Mills.  Rond for

ontlalogue
J.T. NOYE & 0N, Buffulo, N, Y.
PERFECT
NEWSPAPER FILE

The Koeh Patent Plie, for
. ines, and paen phieots. has {.« n recently Huprove
and prioe reduesd. “ulseribors to the KCTx

rOMITYING  Darw s paporys

rie Au.

| ordor by WE

| horse-power portable cn;sm compiote, $12 -,lw.-ln TAO-
)

ROOTS' PATENT PORTABLE FORGL.

ADAPTED TO

EVERY VARIETY

OF WORK.
THE ONLY FORGE WITH FORCGE BLAST BLOWER.

THE ONLY EFFECTIVE FORGE MADE.

P. H. & F. M. ROOTS, Manuf’rs, CONNERSVILLE, IND.
S. S, TOWNSEND, Gen'l Ag't, 6 Cortlandt St, NEW YORK.

WO0O0D ENGRAVING e

“ A(‘“l\'!i’l’s } 4
f your machiner
A. Ll’BRlCATL\G
At I'lmto-?.nmvln on, by
ﬁ)ﬁ\ UJHO\ n I‘lrl( Row, N, Y.

'l‘l{\' I’LRE \ATLB AL WEST
OILLS, produced from our own wells, Guarant
untreated, unadulterated, and NONCONGEALARLE ln
the coldest weather. For sale to consumers in 2, 5, and 10

gall, cnmnnd in is. Send for clroular to
ICROSCOPES, Opera Glusson, ﬂ{wrmrlcn B. W.STAPLES & CO., Voloano, Wood Co., W. Vs.
\hnomluuml ln-lrumcnln ut grontly reduced

SEERERREETNE L IVE GANME WANTED

Iwm‘ l(. & J. III'.CK. l‘llilmlvlphlll. I'n.
Poreons having deer, ruffed grouso (known a8 phoas-

" or ,. wn {, ﬂl()(l(}’s ants or partridges in gome sectlons), or \Vestern quall,

And Exporimental \| 'J | M 9
d Bxporimental Machingrys) I“'“(‘é & n‘tr‘t)!ngl “'“““ to nay nddross, gln;lnx lowest cash rrlco. ngNoldwln do-
e X Oakdalo, Suffolk Co,, N. Y.

(‘lau e - PAY. —With Ste no 1 Wh sta & ots.
TARM y b AY.— tonc u( ts. 1L CO
RIEROSCORE B | sclls rapidly for 50 ots. Cataloguo free

CHEAFEST IN TIIE WORLD

8. .\l SPENCER, l!. Wash'n St., Boston, Mass.

Magnifies 600 timen, ual tn

power st the
«-uluhn?"”"“ Sam-

Pl by wmall, posipald, 15 cents.
J.BRIDE & CoO,,
207 Droadway, New York.

New Ilsstrated Clreuler
Novel Unb-'t. <

Woodward Steam Pumps and Firg Bngluss ,

G, M, WOODWARD,
76 nnd 78 Centre Street, Now York.
Rond lnr mtaln.nuv nnd nrlcn st

Address JOHN A. ROEBLING's »ONS, Manufacturs

ors, Trenton, N. J_, or 117 Liberty Street, New York

Wheels and Rope for conveying power lJong distances
Send for clrenlar,

™ EX 2=

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,

Foot East 23d Street New York.

Jos}:p'ii'" ‘¢ “ToDD. Clgar Box Lumber,
MANUFACTURED Ly our NEW PATENT I'K(N.b.s.\.

| BXOINENN und M HININT, Flax, Hemp, Jute, Itope
Onkum and Bagking Maock) =i 1 . | vy
olo. 1 also manutneture n'.'.'xﬂr » '\“-"v: ll".‘.‘::::; ”.. ':l;l,:h:,-. The Best In the wo"d-
Of N7, Can bo soon In operation et my st Aone | SMPANISILI CIEDAINR,
MAFFOGANY,
arsespower, $770,  Manufactured exolusiyoly by POPILLAR
; -
J.C.'r oD, Alno “.\n lu:nln rnl"ull |:1I|uvr Illlllln, ) ln 'l;,lln < Ab oOrre.
0 y spanding pricos. Al gunlitie
10 Barelay 8t., New York, or |"‘("""“- N. J. nny ....J‘. nnd ue |-rI-1-l« muu'h"lllllh-r Ilu":h ‘luli": :'l‘ml.nl-:;
= T outslde of our e stablishment, Sond lor wrioe list,

WARRANTED THE BEST. GEQ Y SRAD . G0u
200 Ly Nireet, N, Y.
1H. P. Boiler & Englne, 8150, | 3 bl

Rt 0 T HOND ROCK DRILLS

LOYEGROVE 0.
18R N, E & CO Tho unly' \lnrhlm-q mﬂng u wlm coro showing exact |

'mmr FI5 1 two and o half hor “powar, $20; throo

ERICAN and BCIesTIiric AMENRIC A
Jn.nwl for Lhn low prios of ¥)
00 af this paper Heavy bonrd -l‘.-- In
“P‘l)\llvll AMERICAN" In giit
-vu One who wishes to presorve the papor

"™ MUNN & o,

Publiatiors Boree

KUPrLEMS n.u..
" vn

by msll, or N3

TIFIO AMERICAN,

,1
YA .l. WILKINSON & CO4 Boston, Mass.

34 St Phillndelphin, Pa,. nature
BORING Co

g o b ARGl [ AMERICAN DIAMOND ROCK
NEW YORK

hurp. power Sand for ol uln/- ar
SEND FOR PAMPHLET,

pricos, and stale slze and sty lo you was

“ MACHINIST GOODS

\ml Small Tools of all Kinds, Catnlogues sont

ICE AT 81.00 PER TON
lhe PICTET ARHFIUAL ICE CO.,,

Roow 81, Conl and lr--u r lnhnuvn 1. 0, Box W83, N. Y.

- ——

1 rey o
TH K TANITE O6
STROUDSBURG, ©Pa
EMERY WHEELS AND ©TINDERS,

GEO. PLACE, 11 Chambers 5t .-) Iy \‘,,m

ll ROCK DRILLING MACHINES-}
i AIR COMPRESSORS

MANUFACTUREDBY B, eicuRockDrue Co

l SENDFOR PAMPHLET.. ~ FITCHBURG MASS

1O ADVERTISERS 53

oments in the ne np.p' ™o United States ll’lll
D'-mun m of Canada. To furnish sdvertisers with
reliabile Information e nr-*m!ng nowspapors and theie
Patos, and thus enable the most inex perioncod to seloet
intalligontly the medinms bost adapted to any partic:
Iar purpose, WE IMUK EEMIANNUAL EDITIONS O

AYER & SON’S MANUAL
FOR ADVERTISERS. 16 5ve. pp. Gives the
names, circulation, and adwertising rates of
tho |. - g..,.n..uml nite thux:qmi(‘nuuh,
an h Aina mare information of value to an sdvertiser
than can !m ound in s ber publioathon, All Hete
carwfully revised in each bon, and where peacticable
prices u laced. The special offers are numerous and
ous. It will pay you 1o srathire
\;-n Ing ANy Money in newspaper advertising
edition will bo sent ;...1;.”1 14 .Any address on
reeipt of 25 conts by N, \) 9 SON
YERTINING AOENTS, me. ul lmc, l'hi Adalphj 4

LOOTT L \1'"!"- l. w Br-vvm Rake and "m nln.
Vs dh- 8. C. HILLS, 78 Chambers St. N. Y.

\ll\l\‘. ‘ll(‘"l\Fl\. Engines. Boller-, l'unrc

Coal and Ore Jigs, Dust Burning Applisnoes. Drawi,

und advice free to customers. Joanesville Lron Wnnr
oF €, Haydon & Co.).  Addr HOWELL GREEN,
‘-up(..Jnun---Mlh-. Luzerne Co .

“nﬂllnfdo'.—
for the inser

~ Wood-Working Machinery,

Such as Woodworth Planing, Tongulng, and Grooring
Machines, Dunilel's Planers, Richardson's Pater: I

woved Tenon Machines, Mortising, Mouiding, and

Lo-Saw Machines, and Wood-Working Machinery gene-

rally. Manufsctu

\'ITHPRI{Y IH'FC & RICHARDSON,
Salists Lircet, \ ciocater, Mass,

(Shop formerly un-umrd by { BALL & OO

)[owry Car & Whool Works.

CARS AND © lll \\ lll VI..\- f ull ‘ourlp(lon.
Wheels and Axles, Chulled Tires, B nrnd Bridge
Cuunzn. uf Any pnuorn. furnish ln at short
Whpeta of i Aiwen's t:’.-u,l Q a

- nd.
Omrr. ).7 1<2 W. Third St ‘I' 0,
Vorks, Eastern Avenuoe and ﬂ ;

CAVEATS, COPYRIGHTS, TRADE
MARKS, E1C,

Messrs. Munn & Co,, In connection with the pablica-

tisn of the ScrEsTIFic AxEnicax, continue 1o examine

Improvements, and to act as Solicitors of Patents for
Inventors.

In this line of business they have had ovzs rmmrY
TEARS' EXPERIENCE, and now have wwegualed fackiilies
for the preparation of Patent Dawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canads, and Foreign Countries. Messra,
Munn & Co. also attend to the proparation of Caveats,
Trade Mark Regulations, Copyrights for Books, Labels,
Relssues, Assignments, and Reports on Infringements
of Patents. All business fntrusted to them is done
with special care and promptness, on very moderate
terms.

We send free of charge, on application, a pamphlet

7 farther fnfi tion about Patonts and how
to procure them; diroctions concernfng Trade Marks,
Copyrights, Designs, Patents, Appeals, Relesues, In-
fringements, Assignments, Rejected Cases, Hints on
the Sale of Natents, ete.

Foreign Patents.—We also sond, free of charge, a
Synopsis of Foreign I'atent Laws, showing the cost and
| method of securing patents in all the prineipal coun-
tries of the world. American Inventors should bear In
mind that, a8 a general rule, any invontion that Is valn.
able to the patentee in this country s worth equally as
much in England and some other foreign countrios
Five patents—embracing Canndian, English, German,
French, and Belgian—will securo to an inveutor the ex-
clusive monopoly to his discovery among about oxs
HUSDARD AND FIPTY MILLIoONS of tho most Intelligent
poople in the word. Tho facilittes of business and
grcam communicat on are such that patenis can be obe
tained abroad by our cltizens almost ax easily asat
home. Tho expenso to apply for an Englivh patent Ia
$T5; German, §100; Fronch, $100; Bolgian, $100; Cana-
dian, $30.

Copics of Patents,—Persons desiring any patent
l#sned from 1833 to November 90, 1867, can bo suppiied
with oficlal copies at reasonable cost, tho price de-
pending upon tho extent of drawings and length of
specifications,

Any patent issued sinco November 97, 1867, at which
time the Patent Ofico commenced printing the draw.
fngs and specifications, may bo had by remitting 1o
this office §1.

A copy of the elalma of any patent lusned since 1500
will be farnlshed for §1.

When ordering coplos, ploaso to remit for tho same
Wi nbove, and state namo of patentes, ttle of Invens
tlon, and dato of patent.

A pamphlet, contaluing Ml direotions for obtalning
United States patents sett froe. A handsomaly bound
Reference Dook, gilt edges, contalus 140 pages and
many engravings nod tables lmportant to every pat:
eoteo and mochanie, uni 1s a usefal hand book of refer:
once for overyh dy.  Price 9 conts, matled free,

w Addresx
MUNN & 00.
Publishors SCIENTIFIO AMERICAN,
37 Park Itow, Now York.
BRANCH OFFI0E—Corner of ¥ and TA Strecks,

| Washington, . €
‘llh ‘%cu ntific Amorlean' is 1th OHAS,
l JOHNSON & 00,8 IN 3: n"'
bani ~u- Philadelphla, and 80 Gold #t., New York.
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A WEEKLY

JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISIRY,

AND MANUFACTURES.

Vol. XL.-No. 3. |
[New sERs.)
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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THE MANUFACTURE OF LEAD PENCILS,

|
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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.”

-

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'

gmmm American,

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,

T —
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. )
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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 =
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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,
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TERMS FOR THE SCIENTIFIC AMERICAN,

Seientific American,

| JANUARY 25, 1870,

THE TRANSMUTATION OF ELEMENTS,

Not a little nonsense has been written with regard to Mr,
Lockyer's recent assertions concerning the probable com-
posite nature of several, possibly all, of the substances
hitherto accounted elementary, and the probability that all
the elements 8o called are but varying phases of some funda-
mental matter-stufl,

It has been commonly assumed that if these assertions
should be verified, the dreams of the alchemists would come
true, and chomists would be able to change one form of
matter into another, as lead into gold or silver. This as-
sumption Is altogether gratuitous, In his studies of the

Ono copy One year, ostage included s 20
One copy, six months, postace inclnde) . "ﬂl. :ﬂ::
Nube, ~One extra ® SCIENTIIG AMERTCAN be sy 4

ll'llh'u m ot m‘ ¥ B9 cach | sdditional coplos at

ofary des
onder. Amm
MUNN & CO., & Park Row, New York,
The Scientific Ameriean Supplement

1 psins EETIVIC AMERICAN. THE SUPPLEMENT

- "=Em-a::mm:n£ v oF subsertption
e ) TCAN.

single coples

Of the SUFPLEMENT sent to one !

19 conts. h«nm country.
Sﬂ- - MENIOAN and SUPPLEMENT
w N‘"“ R.'“ 'I‘he ‘(ﬂlﬂ'lnc Amv.vlpl. ul seven dollary, Both
!o dlﬁnw Malm ns dost
walvst war lonmlx i» Lr‘o' urder. or n'mond lottor
MUNN 00 &
Sclentifie Amerlean Exporl Editlon,

The SCIENTINNC ENICAN BEdition is a large and spleadid
odieal, tssuod goAl.mu namber contains .b-ml e m..J""
larpe quarto mﬁoﬂy od. embraciog: (1) Most of the
n&s and :i mklr Iswnes of the SCIENTINIC

tnm.vm It NI and valuable information: (3

oo, WA ALK 8 e ot periad o gy VAR of (he
\ r, sen pald to

worhd. o &hnn ctu';l:n and others who desire

=} ooples X0
0 m% ndo uy hl large. and handsom ely displayed an-
aa-a%em n M\ulhh«smoun-vmmmknm oot
£\ AMyrtoAN Exoort Edition has a larce M circo.
throughout the world. Address MUXN &

>

No. 4. [New Series.] Thirty- fourfk Fear.
NEW YORK, SATURDAY, JANUARY 23, 1879

Contents,
(mmd srticles are marked with an asteriek.)

82BBR9R

n ilmo noaport’s
001, :]:ra nt obnn:(?s of
otor, saturator and reg. for*..
formation.

..............

Hoat, radistion O£ (30, -

RN ERETERESES2EESRLERRRLENESINRAR

SEHBSW:SIGSEEESBGBEOBGQ

Wine o

Wire, magnet, 10
TABLE OF CONTENTS OF

THE SCIENTIFIC AMERICAR SUPPLEMENT

No. 1680,

Forthe Week ending Jnl-.ry 285, 1310.
NG AND )II! num—am ool
mnor bl foec in lonphn

wons particolary remarkable rm

with 2 I‘Iw ns. —lcoonmy of Fuel and 'nvanllon of Smoko
three 3 0 Coking. and the Alternate
now the sovernl stylos of bo on n:um;
na Bar o

u! her -% lnd
m wolly. ( o-u-! Mnnx

'-:'m‘l' cpl?ldl“m uuhlnn for
wells.

cecee srnan

unohlna Hoats, )
1on o nmm ol -ud an

How wunn a well

A lllu of boring deep

provd two =0m

'llhll ot 1

A th mcr well,

A Nety Lkh
URE AND DH!‘OR ATIVE ART ~The

& ~The fail f Conerete at Coambri
&::‘.,mmum“m Ving. o own

. TBCIIRO! Y ~Eleotro-Gilding —Balley's Appaulm for Testin
knm uren :lnm K. Loumm

Hue

tumn tmlldlu: bl ol

nu on .
M building WHY Cars, 000 n

)‘ md lm nlublu pmdud-

f water supply.

g‘?lled States

'-n:,.":‘;.-q..;gr.m Tt

dmcrl on ot tho s, o

. and dﬁm 2 h
o Ju o r:- luh hot water spparatus is Bable, that
CHEMISTRY META .
IV i paint. u...,.m,."z} = et o B e ‘&fmﬂ'.!{!
Bonllm not . Prenervation of wool. I'rus.

%‘ ng lron elay —Glycerino.

&nﬁ and the 14 of (h .

THE MIEUTE MEASUREM Y8 OF RODRES BIts
ENTS OF MODERN BCIENCRE, B
'; XAE AVL On the determination of the numl!«’r
E ho( 13
inn }ho bodies written on o falll 1

lln onnnon balls messurod "y' |llnr';‘u::{n:“rl;r‘l'z‘. ':l"r)?a
whish the neryous motion and sensit)ve ngent travels slong
T,

. socond by a tuning fork, with examples of the
ork " n ohm ometer to mark minute intervals of
y of mmlon of & wheel measured by a tuning fork,

- -OU.M by the tuning fork. With & fgures

Ty Uﬂﬁ"‘ lll'A'l' ETC.~Plateau’s Fil B 1
» beoen froed from .;?:n l.nnm?t!l:se nt.‘n':.u'v-
mmm lh- ﬁnm.uu- of Nquid films, with recipe for

» an le“nn 'ull By Gro. M. Vorkiss., A most

0 And gractionl peper, containing full tnstructions to
nt purwu 10 const ruet and use Induetion colls that

nt decomiprme water, charge a Leyden bmt.
lllu phenomena of ¢loctric hght in yacuo, ote ., |
namercas Interesting experimonts to be given In &
A rlat‘b Hmple, and efBuctive form of eoll, The
the primary and the secundary ool u..- 1o make
mm haw 1o wind i, How to insoiate hetween the layers. |
C of the bass Lox, an | srrange neot of the condenser. The
commutator, with afl its rnn lastrated and described. All parts

plalnly shown in thrre wor Arnwings to sonle. Magram and expla-

nation of manu_unm andg mnlﬂ of operation. Al partienlars of con-
struction, w amount of wire reguired for each ooll, dimensions of

sl yarts & ‘g:lhbdofhu-

1'" Stroumbo’s Apparntus

lu fo Inclioation and Declination. 1 figure

vy aad clephons, & Sgures

YIL 'ml("xr AND RYGIENE < The Bemaine of Willtam Harvey, the
pyerer of the circolation of the bood, An inter .nm acenunt of

the daath of Harvey Hompstoad ( hurch h'- burial place, with 2 1lus-
teations, the memortal tablet and bust, with | illustretion, and & por.
trait, YView of the interior of the Harvey vault, showing the saroo-
phagus of Harvey as it now oxista,
‘ﬁ. B Yehiole of Contaglon., By Arexasnnin i Brogen, M. D
The germ thoory of dissads . The present milk laws and milk inspoc-
tors A probable canse of some cily epddemios

L

0w
or.  Tengraviogs

Lavghter ass Modicine, | 1aws

| speotra of different substances under varying conditions of
heat and pressure, Mr. Lockyer has indeed come to doubt

| the integrity of the clements as commonly understood; and

{10 believe that substances as unlike as calcium, lithium,
iron, and hydrogen, may be not only not fundamentally dis-
tinet, but that they may be merely different aspects of some
basic matter-stufl, of which hydrogen is the simplest form
at command. As yet, however, the evidence he has offered
is far from convincing; and able chemists who listened to
his paper before the Royal Society, among them Professors

Roscoe, Williameon, Frankland, and Gladstone, are of the |
opinion that he has merely demonstrated the presence of |

elements supposed to be perfectly pure,
sing these gentlemen to be wrong, and Mr. Lock-

impurities
But sup

yer right: supposing it true that all matter is fundamentally |

one—would we be any npearer to the practical realization of
the alchemist’s dream?

If matter be at bottom only hydrogen or some still simpler
substance, the existence of strongly marked phases of matter,
like oxygen, iron, gold, and so on, can be explained only by |
supposing them to be the result of a process of natural se- |
lection operating through past ages, under conditions about
whichwe can have but the vaguest knowledge

We know that life in all its phases is fundamentally the
same, yet those phases are in the main, so far as we are con-
cerned, unchangeable, certainly not transmutable. Even if
the common origin of the horse and the zebra should be dem-

onstrated beyond the possibility of a doubt, we should be no |

better able to transmute zebras into horses than we are now.
So if it be demonstrably true that two phases of one mat-
ter-stuff, like silver and lead, have resulted from the cosmical
processes of material evolution, acting through the cycles of

the past, the probability of our being able to change the one
into the other would be scarcely greater than if they were |

fundamentally distinct. The chemical behavior of the dif-
ferent sorts of matter is quite independent of any theoretical
notions with regard to the ultimate constitution of such sub-
stances; and chemistry will remain substantially what it is,
whatever may be the outcome of the investigations of Mr.
Lockyer and those engaged In similar work. By this we do
not mean that the prevailing theories and practices of chem-
ists may not be materially ehunged—such changes are the
necessary result of increasing knowledge—but simply that
the popular talk about the radical overturning of the science,
ns the result of Mr. Lockyer's alleged discoveries, is sheer
ponsense, even if his utmost expectation should be realized.

THE FOURTH STATE OF MATTER,

That the three states of matter, the solid, the liguid, and
the gaseous, though widely different in their properties, are
yet only so many stages in an unbroken chain of physical
continuity, has been amply demonstrated, The solid passes
into the liquid, the liquid into the gaseous form of matter,
by insensible gradations; and there is nothing any more
improbable in the supposition that these three states do not
exhaust the possibilities of material condition, than in sup-
posing the possibilities of sound to' extend to aerial un-
dulations to which our organs of hearing are insensible, or
the possibilities of vision to ethereal undulations too rapid or
too dlow to nffect our cyes ns light,

Indeed, while Pictet and others have been converting into
liquids and solids the most tenuous of gases, by successively
shortening the range of thelr molecular movements, Prof.
Crookes has, on the other hand, succeeded in refining gases
to n condition so cthereal as to rench o state of matter fuirly
deseribable s ultra-gascous, and exhibiting an  entirely
novel set of properties,

The means by which this remarkable result was achieved
were exhibited and described by Prof. Crookes at a mecting
of the British Royal Society early last December; and the
processes by which the discovery was made were discussod
at length o o paper unfortunntely too long even to be sums
marized here, It may be possible, however, 1o give an idea
of their character and drift without the aid elther of graphic
illustrations or ubstrusely seiontifie terms.

Our readers need not be told that the physieal propertios
of gases are due to thelr molecular condition; In other words,
to the swing and impact of their molecules, and the averago |
length of flight of the molecules between collisions. Axs the
number of molecules in a given space is reduced by mechan-
feal exhaustion, the frequency of molecules collision is of
necessity reduced, and the mean molecn’ar flight s corre-
spondingly extended.  Now it Is obvious that if the tenuity
of the gas is very greatly Increased, ns In tho most perfect
vacua attainnble, the number of moleoulos muy be so
diminished that their collisions under favorable conditions
may become 0 few, in comparison with the number of |
misses, that they \xlll oense 1o have n determining effect
upon the physical charactor of the matter under obsery: lllnn

In other words, the free flying molecnles, If Joft to obey the
of kinetle force without mutual interforonce, will cense

tmeans of radintions producing heating effects.

to exhibit the properties charncteristic of the Bascous staf
and take on an entirely new set of properties. That this isa
matter of fact, and not of theoretic speculation, is demon. 2
strated by the researches of Prof. Crookes.

In his previous studies of molecular activity in connection
with the radiometer, the molecules were set in motion by
In the pres-
ent weries of experiments the molecular motion was deter-
mined or increased by the induced current from an induction
coil. The investigation began by a study of the dark space
which surrounds the negative pole when an - induction spark
is passed through rarefied gas.  The width of this dark space
wis found to vary with the degree of exhaustion of the tule:
with the Kind of gas employed; with the temperature of the
negative pole; and in a slight degree with the intensity of
the spark.  For thestudy of these phenomena Prof. Crookes
devised a very ingenious instrument, which he calls an elec-
trical radiometer, nnd a variety of other appamtus, of
wonderful delicacy and power, by means of which he was
(able to illuminate lines of molecular pressure; to converge
streams of molecules upon a focus, with the evolution of
[light and heat and mechanical action; to deflect streams of
molecules by means of magnets; to study the Jaws of mag-
netic deflection; to observe molecular shadows, so called,
and other novel and extremely interesting phenomena.

The nature of the dark space around the negative pole
Prof. Crookes interprets as follows: The thickness of the
| dark space is the measure of the mean length of the path
between successive collisions of the molecules, The extra

i velocity with which the molecules rebound from the excited

pole keeps back the more slowly-moving molecules which
|are advanciog toward the pole. The fight occurs at the
! boundan- of the dark space, where the luminous margin
| bears witness to the encrgy of the collisions of the mole-
cules. When the exhaustion is sufficiently high for the
mean length of the path between successive collisions to be
greater than the distance between the electrode and the glass,
' the swiftly-rebounding molecules spend their foree, in part or
in whole, on the sides of the vessel, and the production of
light is the consequence of this sudden arrest of velocity.
When streams of molecular discharge are focused upon &
| strip of platinum wire or foil, the metal becomes not only
‘luminous but highly heated by the severity of the bombard-
ment; so, 100, the molecular impact upon the side of the in-
closing glass may be sufficient to make the spot too hot tobe
borne by the finger. ;

The limits of our space forbid any attempt to describe at
length the phenomena of maguetic deflection or the inge-
nious apparatus by means of which the action of the magnet
upon the trajectory of molecules was made visible, Under |
the influence of a magnet the behavior of astream of mole-
cules is likened to that of a stream of cannon balls under the 4 ‘

influence of gravitation. In Prof, Crookes' words:

“Comparing the free molecules to cannon balls, tl’xaihig?-.‘_
netie pull to the earth’s gravitation, and the electrical exci-
tation of the negative pole to the explosion of the pa'da'!n
the gun, the trajectory will be flat when no gravitation acts, " A ¥
and curved when under the influence of gravitation. Itis, 2 |
also, much curved when the balls pass through a densere- |
slsting medium; it is less curved when the resisting medium
getsrarer; and, as already shown, intensifying the lnducﬁon
spark, equivalent to increasing the charge of wﬂu‘ gives
| greater initial velocity, and, therefore, flattens the trajectory.
The parallelism is still closer when we compare the evolu- ': :
tion of light scen when the shot strikes the target with the
phosphorescence on the glass screen from 'ﬁﬁ im-
puets.”  Applied to & stream of molecules
twists the trajectory of the molecules round in u direction
at an angle to their free path, and to a greater extent as
are nearer the magnet, the direction of the twist being
of the dectrie current passing round the electro-magnet,
The two poles of the magnet, we may add, twist the s
in opposite directions.

Prof. Crookes, very improperly, we think,
stream of molecules thus brought under obsery
of molecular light. True, light is evolved by their i
under suitable conditions; so it may the imy
gtream of cannon balls, The impact of |
raises the temperature of any body interposed to arrest
flight, just as the impact of a stream of cold cannon
would heat a resisting body arresting their
cannot call the one stream n ray of l!ght-o A
properly than the other. With this reserva on, i
nusent to Prof. Crookes' assertion that the !
hus investigated in his exbaustod tubes
sclonce a new fleld for exploration, &
wherein matter exists in a fourth state,
lar theory of light holds good, and wh
always move in a straight line, but
onter, and in which we must be content t
riment from without."

-
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“nations consuming the most, and the consumption decreasing
in regular ratio through the less cultured and semi-civilized
nations to the barbarie. This ratio of consumption Iy ox-
plained on the principlo that a lusury follows the means to
procure it, and that with increased means there ensues an

woreased use, Sugar, although classed ds nluxury when com.
pared with breadstufls, meats, and vegetables, has yet be-
‘come essential to modorn civilization through the multiplex
‘uses it bas been put to. Tho sugar industry ranks about
soventh among American industries. Following close in
importance on such leading national industries as flour and
grist milling, lumber, the manufacture of boots and shoes,
clothing, cotton and woolen goods, and forged and rolled
iron, a8 dotermined by the amount and value of their pro-
ducts, it stands next to tobacco and spirits as a specinl gov.
ernmental regource, paying into the national treasury, in
conjunction with molasses and meladn, fully one sixth the
total annual revenue levied as import duties,

In the United States the sugar business is both an agri-
cultural pursuit and a manufacturing industey,  Louisiann
is the largest grower of sugar cane among any of the Southorn
States, though Texas and Florida swell the aggregato annual
yield considerably. These three States during the year
1861 produced more than 191,000 tons of sugar. The
pursuit of cane-growing was abandoned during the war of
the Rebellion, but after its close was taken up with rencwed
energy, Lounisiana alone produciog from 1869 to 1878, 61,863
tons, The principal foreign supply of sugaris derived from
Cuba. In fact, the importation from all other forcign coun-
tries togother amounts to less than half of that imported
from the Great Antilles, None of our other imports, ex-
cepting bullion, ean approach sugar in value or quantity. In
the year 1877 the quantity aggregated over a billion and n
hulf of pounds, and had all of it been carried in American
bottoms it would have greatly assisted our shipping
interests, The large bulk of this trade should be commanded
by American ships, because Cuba, Brazil, and Porto Rico,
countries which grow nearly two thirds of the world's sugar
production, are eager for improved commercial relations
with the United States.

The quality of all sugar is determined by the amount of
saccharine it contains. The yield of saccharive from sugar
cane is much superior to the yield from any other fruit or
vegelable. The amount obtained from sugar beets is next to
that obtained from the cane, and hardly distinguishable from
it when refined. Besides these two sources sugar is derived
from dates, sorghum, maple trees, and corn. The latter is
called grape sugar or glucose, of which the public has lately
heard 8o much in conncction with adulteration. It is pro-
duced by the chemical change of the starch in the Indian
corn, through the action of sulphuric acid. It contains less
saccharine, and is much cheaper than other sugars, There
are three varieties of sugar known to commerce and readily
determined by experts; i. ., the Muscovado, the clayed, and
the centrifugal. The first two are made according to old
methods, the last is the modern improvement.

It is the purpose of this article chiefly to consider sugar as
a manufacturing industry. Coming as it does in a very
crude state from the plantations, intermixed with dirt, sand,
bits of cane, fungus, and animalcula infinitely more repul-
sive than those of our midsummer croton, it has to undergo
& thorough refining to throw off all these impurities and
yield an article fit for commercial and domestic use. This
industry utilizes the services of an army of 15,000 men;
profitably employs £25,000,000 capital; and dispenses in
wages £9,000,000 unnually.

To illustrate the methods of sugar refining the establish-
ment of Havemeyers & Elder, in Williamsburg, L. 1., has
been selected. It is not only the largest, but has the most
approved methods of any refinery in operation, although
most of the machinery is the same as that adopted by the
largest refineries the world over.

The illustrations on the first page, if carefully studied,
will impart to the reader as general a knowledge of these
methods as though he himself were shown through the
mammoth works by the superintendent, as the writer of this

Scientific dmevican,

from the tunks, and received into filter bags, arranged un-
derneath, which strain out all dirt, sticks, and conrse im-
purities. The strained liquor is then run into the bone-
black filter, where it comes in contact with the boneblack,

Black Kiln " shows the vastness of the rotorts necessary to
reburn the large quantities of boneblack used. At this
point the processes diverge for the production of Soft and
Hurd sugars. In the former the decolorized sugar is taken
to the Vacuum Pan, shown in the center of the illustration,
and i cold-boiled to a grain from 2 fo 6 hours, according
to the quality. Valves on the bottom of the Vacuum Pan
discharge the grained liguor into large receptacles over
the contrifugal machines.

Theso machines are among the most wonderful modern in-
ventions for expediting the manufacture of Soft sugar. The
illustration gives a good idea of them. They consist of a
strong stecl basket, holding 230 pounds, inside of which is a
sieve, and a plate, ns finely porforated as one of Edison's
phonograph foils. The sieve is between the basket and the
plate, to protect the latter, The whole is protected by a solid
wrought iron Curb, within which the basket revolves with its
contents at the rate of 1,000 revolutions per minute, and the
centrifugal action forces the sirup through the perforations,
which are too small for the passage of the sugar grain, into
the Curb. Havemeyers & Elder have 82 of these machines in
operation. The sugar after undergoing this process is
emptied into wagons underneath the centrifugal machine,
and dumped into bucket elevators, which run up over a
powerful fan, that throws the sugar against a partition near
by, and cools and mixes it at the same time, after which the
sugar is ready for barreling. The cooling and barreling will
be geen in the illustration.

The processes for manufacturing Hard sugar are the same
up to the time the raw liquor goes into the Vacuum Pans. Tt
is boiled in a slightly different manner, After running into
a veceiver from the Vacuum Pans the mass is filled into coni-
cal iron moulds, 4 feet in height and 12 inches in diameter
across mouth. Each has a hole in the bottom like a flower-
pot. The moulds are allowed to stand in the filling room
downstairs for 12 hours, with the holes plugged up, so as to
allow the sugar to cool a little, and ‘“set.” They are then
hoisted up into the drying rooms, and the plugs are taken
out of the bottoms. They are placed on ** bedsteads”
and drain.  After all the sirap runs off that will, the
top of the moulds are brushed smooth, and a saturated so-
lution of white sugar and water is poured on top and perco-
lates through the Titlers (as the contents of the moulds are
called), carrying off the remaining sivup. The discolored tips
are now cut off, and they are placed into large ovens, heated
by steam to 110°, where they remain one week, coming
out ready for the crushing, pulverizing, and sawing pro-
cesses, In the former the Titlers are crushed into irregu-
lar shape; in the second, it is finely pulverized; in the saw
mill the titlers, which are like columns of granite, are sawed
through horizontally into wheels, laterally into strips, and
then are chipped into cubes. 1lllustrations of these pro-
| cesses are shown, and sufficiently indicate the manuner in
. which the titlers are worked up for the market.

Soft sugar, by the use of the centrifugal machine, is re-
fined in twenty-four hours, while bard sugar requiresa fort-
night.

The establishment of Havemeyers & Elder has an ex-
istence of half s century. It employs 1,000 hands, and tarns
out amillion and a quarter pounds of sugar daily. The ac-
cusation of adulteration made by certain parties against
several of our largest refiners of sugar has, according to Mr,
Wells' recent report on the subject, no foundation in fact.
Careful tests have been made by the highest chemical au-
thorities, which seem to verify hisstatement.  Furthermore,
the establishment described in this article invites the most
thorough investigation by any competent authority.

THE BILL TO DISCOURAGE INVENTIONS,
It is doubtful whether any section of the proposed amend-

rocted by the use of lime water.  The heated liguor is run’

and is entirely decolorized. The illustration entitled *“ Bone- |

The elnss of patents which Mr, Christy had been speaking
of were those which My, Raymond had desceribed as “* trivial,
! impractical, nnd invalid patents,” and ** those which become
of value late in their existence, and then only for the pur-
pose of infringement suits and speculations. ™

The advantage to be derived from officially killing ** trivial,
impracticable, and invalid patents,” Is not very apparent.,
Such patents must, by their very nature, be dead to begin
with, 2o far as their possible influence 18 concerned. No in-
ventor of anything that is not trivial, impractical, or invalid,
is likely to be worried about them or by them. There re-
main a small number of patents which become, rightly or
wrongly, the oceasion of infringement suits and other forms
of litigation, the majority of which are reissues of the sort
described by Mr. Christy. These are indeed the occasion of
much trouble, the desire to get rid of which furnishes the
only excuse for the proposed alteration of the law.,

How large is the number of such mischief-making patents?

From the noise made in certain quarters one might sup-
pose that a patent was little ¢lse than a summons to sppear
in court to begin or defend an infringement suit. In reality
there is no species of property aboat which there is propor-
tionally so little litigation.

It was shown in the Committee room, by an advocate of
section 11, Mr. Chauncy Smith, that 60 per cent of the pat-
ent litigation of the country arises upon reissued patents,
while the number of patents reissued is not over 4 per cent
of the whole number of patents. How enormous, then, is the
proportion of patents about which there is no litization!

There is an old and pertinent story about the killing of a
fly with a sledge hammer. The fly was an annoyance, truly;
the sledge hammer most effectually smashed the fly. But
the ayenger had no further use for his nose. Improperly re-
issued patents, misused for speculative purposes, are flies
on the face of :he patent system. Section 11 is a sledge
hammer, which may hit them. Is it a fit means for accom-
plishing the desired end ?

Mr. Christy and others say that the section will enable
us to get rid of 75 per cent of the obnoxious reissues; in
other words, three of the four patents in the hundred, which
occasion three fifths of the patent litigation. Mr. Raymond
says that a similar provision in the English patent laws an-
nuls 75 per cent of all the patents issued. That would be a
terrible blow for so small a fly!

An amendment preventing the reissue of patents “cover-
ing what somebody else has invented,” in other words, more
than the original patent included, would seem to be a more
suitable as well as more effective remedy.

It is claimed for the proposed amendment that, at its best,
or worst, it will do away with not more than three fourths
of the vicious reissues; this, at the cost of, let us say, one
half of all the patents issued, as the proposed section is not
quite so severe in its operation as the corresponding pro-
vision of the English law,

Consider the probable effect of annulling, in their early
years, one half the patents issued in this country. The ma-
jority of inventors are poor men. The majority of those
who make important and valuable inventions are poor men.
The majority of important and valuable inventions require
more than four years, or cight years, wherein to become
firmly established and commercially successful. The pro-
posed amendment would therefore discriminate against valu-
able inventions quite as surely as against the trivial. The
nose would be hit severely, though the fly escaped.

Consider the injustice of imposing upon all inventors
heavy penalties in the form of fees, which are uncalled for
in all cases, and which, in many cases, must be equivalent
to the practical confiscation of the inventor's rights, simply
because he happens to be poor as well as meritorious. How
often it happens that an Inventor dies before his invention
is financially developed! Shall the United States rob his
family of their only inheritance because they are not able to
work it up at once, or redeem it by the payment of special
taxes?

Consider the impolicy of adding to the discoursgements of
| inventors (toiling, it may be, under privation to develop and

article was. It is not intended to portray every little de- | ment of the patent law (Senate bill 300) was so generally ap- | persuade the community to use improvements which may be
tail of mechanism; that would require a volume. Only |proved by those who appeared before the Congressional | of enormous public benefit) by compelling them to meet such
the most important machinery is given, such as is essential  Committee on Patents Jast winter, as section 11; & marvel- | arbitrary and needless demands on pain of forfeiture of their

to the differeat processes of refining, and illustrating the im-
portant steps in these processes.

Such o refinery as Havemeyers & Elder is a world of ac
tivity in Itself. Each of the many departments has its sepa-
rate force of laborers, with well defined duties, working to-
ward a common result,  One becomes bewildered in the in.
t icacies of their vast buildings. The investigator is taken
two stories underground, and eight above, He walks under
the street, and traverses in the departments above, 10 nores
of flooring. The machines and apparatus illustrated are
distributed in various parts of the refinery. Most of these
are duplicated many times, and all of them only indicate
the magnitude of the rooms in which they are operated,

This refinery, in common with all others, takes the “* raw
sugar,” in all its varieties, and first of al), dissolves this crude
article in large mixing vats, one of which is shown in the
illustration, entitled *“ Melting Pan.” These vats each hold
2,000 gallons. About 48 parts of water is added at o tem-
perature of 110°, and the small engine, also seen in the ilus-
tration, performs the mixing. The raw sugar is pumped up
vight stories into the heating tanks, where it is partly clari
fled by the introduction of an albumen, and 210° Fah. i
upplied to it by steam pipes ruanoing through the bottom of

the tunks
A ]

ous illustration, it seems to us, of the pronencss of men to
clutch at the nearest remedy for a present evil, without stop-
ping to think whether the remedy may not in the end be
worse than the disease,
Our readers will remember that this section introduces
{ the principle of cumulative fees, o radical inuovation in the
working of the American patent system.  As we have shown
in previous issucs of the ScmeNTIFIO AMERICAN, the prin-
ciple is entiroly at variance with the spirit of the patent law
as it has been interpreted hitherto, and one calculated to
| work no little harm to inventors and purchusers of patents.
A earcful examination of the reasons offered, in Congress
{and in the Committee room, for making this change, proves
them to be in reality but varying statements of one coms
plaint, which was succinelly expressed by Mr. Christy in
these words:
“After a patent bas got established and become suceess-
| ful, it Is a common thing to hunt up similar prior Issues,
purchase the patents, and, under the facilities afforded by
law as reissues, obtain a reissue patent covering what some-
body else has invented, and then sue the real inventor. This
(section 11) will wipe out at least 75 per cent of that olass,
and then we will have o great deal less trouble from that

If from any cause the sugnr is sour, this is cor- | law.”

rights.

| Consider, too, the door that would be opened by this see-
' tion for injury to purchasers of limited patent rights, since it
| would make the permanence of their rights contingent upon
| the payment of successive fees by the inventor. As the law
[#tands it is safo to purchase a manufacturer's or user's

{right under a pateot for any State or locality, because
:n patent onee fssued and approved is unconditionally
‘ for its whole period, and the buyer can estimate its value ae-
cordingly.  Under the proposed amendment it would not be
safo, for the inventor might, through willfulness,
or inability, neglect or fall to complote his title. The change
| proposed would, therefore, very serfously diminish the mar-
ket value of all patented lnventions ths manufacture or use
of which conld not be monopolized by one firm, to the seri-
ous injury of a large number, perhaps the larger number, of
patentees.  And it would needlossly ncrease the risk of all
who should undertake a new indusiry resting a
precarious footing.  Such  law might thus be
law for the discouragement of progress in the
Surely It would seem possible for Cor '
to devise some plan for preventing
almed at with greater certalnty and '%
the entire community, ’
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AN IMPROVED TABLE,
The accompanying engraving represents an

Scientific American,

of the boiler, rests on top of the engine, and when filled

improved | with water will add considerably to the weight, The truck

tablo recently patented by My, J. C. Melcher, of Black Jack wheols are 80 inches in dinmeter, and are of puper, with steel

Springs, Fayette county, Texas. : : : e
1 for general use, being equally ' the Pullman sleeping cars, and on the Metropolitan Rlevatec
T e o 2 Ruilrond, New York. This engine, when in working order,

well adapted to the parlor, dining room, office, to steam:
boats, and to almost every other place
where tables are used. Its novelty
consists in features of coustruction
which render it a very simple matter
to cither take it apart or put it to-
gether. This is of importance in an
article of furniture as bulky as a table,
especially when the matters of shipping
and storage are considered. The legs
cross each other at right angles, and
upon them a hollow standard is placed,
which is forked or slotted in two di-
rections across the top for receiving the
crosspieces, which cross each other at
right angles and support the top. Be-
low the crosspieces there is a shelf
supported by brackets, which servesas
a receptacle for small articles and as a
supporier of the crosspieces. The
brackets are fastened by an ingenious
and simple arrangement of double
wedges, and the top is secured by a
long bolt that extends through the
hollow standard and also through the
legs. The construction of the table
will be readily understood by reference
to the sectional view in the foreground
of the engraving. The long table at
the right is a modification of the form
just described, and is adapted to dining
rooms, saloons, ete. The table is made
without glue; the expense of manu-
facture is said to Dbe less than that of
ordinary tables. For further particulars address the inventor
as above.

—ere—
Meodals for Falrbanks' Scales.

Fairbanks & Co. have on exhibition in their window, No.
311 Broadway, the seven medals which they received at the
Paris Exhibition, and which attract much attention from
passers-by. They received five medals on seales—two gold,
two silver, and one bronze; 8 gold medal on the type
writer, and a bronze medal on oseillating pumps. They an.
nounce that they were awarded more medals than any other
exhibitor at any world’s fair. A recent test in Russia of
their scales resulted in detecting an attempt to swindle the
Saviour's Cathedral of Moscow out of §2,500, in stating that
a bell weighed 64,800 Ibs,, when ‘it really weighed only
59,562 1bs.

L e SRS
Who Invented the Torpedo Boat ¢
To the Eiitor of the Scientific American :

I notice in a recent number of the SCIENTIFIC AMERICAN
an engraving of a torpedo boat recently constructea by Cap-
*ain Ericsson, of which he claims being
the inventor. Some 17 years since I
submitted to the Naval Department
plans for a torpedo boat, which I now
send you for examination, and T think

tires, similar to those now being used =0 extensively under

MELCHER'S TABLE.

will weigh 118,000 Ibs. The great weight and size of the
boiler and the small driving wheels combined form a tre-
mendous power, well suited to the work the engine has to
perform. The eight driving wheels are merely to distribute
the weight, for if the weight rested on but four, no track
ever laid could withstand the pressure. The weight is so
great that the Western railrouds, over which it must pass,
would not permit it to go over their bridges, so it had to be
taken to pieces and carried over in sections. The Pittsburg
Telegraph says that it passed over all the bridges of the
Pennsylvania road without being dismantled.
Catching Cod with Nets,

Professor Baird has made certain modifications on the Nor-
wegian nets introduced by the United States Fish Commis-
sion at Gloucester. The latter having meshes proving too
small for the purpose, Professor Baird is adopting the lake
gill nets, with meshes 10 and 12 inch extension measurement,
made of rather fine twine. At the first trial with the im-
proved net, over 1,000 1bs. of cod were landed. This is the
first capture of cod made with nets, as far as is known, on
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New Inventions,

Madame Claudine Ribod Weyer, of Lyong, Franeo
patented an improvement in Annealing Glass, which (:l)'];n
‘in first burying the glass when cold in powdered Mo
plaster, lime, fire clay, or any substance capable of Mtainin .
‘Hw degree of heat necedsary for the annealing operatioy
and then raising it to the required tem.
perature.  The object of the progess is

hag
futg

Mr, William J. Hamill, of 8t. Cuily.
rine’s, Ontario, Canada, has inventu)

T | to render articles of glass stronger g
|[ | more capable of sustaining Lransitions
|
I I i, Outarlo, Cn

t,‘ a Trotting Sulky, in which the thills

e
|
\ of heat and cold.
|

o, Wl
R

{[1} are made with a bend or offset at 4 Ijj.
X tle distance from their rear ends, T,
frame is formed by the combination of
the bent thills, two crosshars, the rent,
the foot rests or stirrups, and the ooy
necting braces,

Mr. Wm. H. Douty, of Shamokiy,
Pa., has patented a device for holding
rolls of wrapping paper, so that the de.
sired quantity may be drawn off {l
roll and torn from the sheet.

An improved Pump Valve has beey
patented by Mr. Eugene Hawkes, of
San Diego, Cal. This pump valve ik
so constructed as to afford a direot ang
free passage to the water, to clos
quickly and witn little shock or jar,

Mr. James P. Boesen, of Hoboken,
N. J., has patented an improvement in
that class of Line Fastenings used iy
connection with a line run from the win-
dow of the house to a pulley fixed out
side the house, and where the clothing
is strung on the line and drawn out by
means of the pulley connection. The

| object is to enable the clothing to be hung on the line within
| the window, and thusavoid the danger and exposure of lean-

ing out of the window to get at the line.

Mr. Parham B. Thaxton, of Jerseyville, Tll., has patented
an improved Scraper for grading roads, lawns, etc., and for
other purposes that require soil to be moved short distances,
It consists of a double scoop pivoted so that one or the other
of its scraping edges is always in position for use.

Mr. Charles Bellenot, of Richmond, Va., has patented an
improved Sign for the class of street lamps which have se-
parate name plates or signs (bearing the names of the streets
on which the lamps are located) attached thereto,

Mr. Alphonse Bodart, of Huy, Belgium, has patented an
improved Pipe Joint and Coupling, which consists in pack-
ing the joint with a leaden ring having an inner circumfer-
ential bead interposed between the two adjacent ends of the
pipes, and securely packed and held in position by two ex-
ternal rings having an internal contour that permits the
leaden ring to be wedged between it and the pipe, and se-
curing the whole together by a hoop encircling the two iron
rings, and a filling of cement on each side of the coupling.

An improved Reversible Melting
Furnace has been patented by Mr. Al-
bert Piat, of Paris, France. This is

you will agree with me that there is
great similarity between the two.

I must for the present decline mak-
ing public the interior arrangements of
my boat, the manner of working the
spar, etc., but from what I can learn,
Captain Ericsson's plans vary but little
from mine.

Ricaarn Tex Evek.

New York, December 20, 1878,

[Nore.—The accompanying engrav-
ings were made from the plans to
which our correspondent refers as hav-
ing been submitted by him to the Naval
Department as long sgo as 1861. A
close similarity to the invention of
Captain Ericsson, illustrated in these
columns not long ago, is certainly
observable; but whether the details in
construction are alike or not we are
unable to determine, as neither of the
cluimants to the invention seems in-
clined to make public the secrets of the
internal arrangement of his craft.—

Ep.]
R e

The Largest Locomotive Engline.

The largest and most powerful loco-
motive engine over built in this country,
probably in the world, recently went
West for service on a long and heavy
grade on the Rocky Mountain section
of the SBouthern Pacific Rallroad. 1t is & 10 wheeel tank
engine of consolidated pattern, having 8 driving wheels and
a pony (2 wheel) truck. The cylinders measure 20 by 20
inches, and the driving wheels are but 42 inches dismeter,
The boiler is enormous, beiog straight, 58 inches diameter,
It has 213 tubes, each over 11 feet long. The fire box is
about 10 feet long. A waler tank, almost the entire length

an improvement in portable and oscil-
lating furnaces for melting metals,
glass, ete. The crucibles are protected
against injury from sudden changes of
temperature, and the furnace may be

TEN EYCK'S TORPEDO BOAT.

the const of North America. Fishermen are, of course, very
much interested, nnd have expressed their intention of hav-
ing gangs of net There is no doubt that American inge-
nuity will very much improve on the Norwegian Processes,
In certain localities, by netting the fish, much larger hauls
can be made, and the slower and more dangerous process of
trawling can be done away with,

handled with great ease. The furnace
has & melting pot that is supported in
an inclosing wall baving detachable
base portion and covers with air supply
and exit holes.

Mr. Davenport Rogers, of Galion,
Ohio, has patented an improved Appa-
ratus for Separating Refined Petroleum
into oils of different grades and fire
tests. The object of the invention i
to obtain from ordinary Kerosene or
refined petroleum a burning ofl of less
volatility, and which shall consequent-
ly give a higher flash or fire test.

Mr. Joshua Davies, of Muskegon,
Mich., has devised an improved Hose
Coupling, which consists in making &
dovetail conncetion between the (wo
parts and fastening them together bY
means of a flat spring working in 8
socket. ,

An improved Ruler for ruling panils
lel lines tor section lining, and for va-
rious other purposes, has been patented
by George Cousins, of Oswego, N. Terirs
It is simple and accurate.

M. Eugene Durand, of Paris, France,
has invented an improved Machine for

Cutting or Chopping Tobacco Leaf to make what is lno"x s ‘_;;’.

** picadura,” such ns is used in Spain, Havana, andin %
America; also for cutting or chopping up herbs or lein
plants designed to be used in the manufscture of
cigarettes or to be prepared for distilling purposes.
An improved Addressing Machine has been patented ey
Mr., John Piner, of Bonham, Texas. This invention is
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tended to furnish for newspaper offices, and business pur.
poses fn general, an addressing machine of exceedingly sim.
ple construction,

——

SATURATOR AND REGULATOR OF MEKARSKI'S COM-
PRESSED AIR MOTOR.

Many attempts have been made at locomotion by com.
pressed alr; but serious dificaltios are encountered,  Air
absorbs heat or ** produces cold,” just in proportion as it
produces work by its being used in n compressed state
through a motor, This absorption of heat has many incon-
veniences.  From a dynamic point of view, there s a con.
sidorable difference between the foot-pounds of work which
the sumo amount of compressed air can furnish, nccording
us the work Is got out at n constant temperature or without
addition of heat.  From a physical point of view, the cool-
fng causes the freezing of the water contained In the i,
and of the oile and greases employed in the machine, and
forins of the two a sort of mastic which prevents proper ope-
ration of the working parts,

All the means hitherto employed to combat these incon-
veniences bhave been so inefficacious that inventors had
almost given up the idea, and, in consequence, the duty ob-
tainable from compressed air machines remained very low,
In the Mékarski system, which is illustrated in Figs, 1 and 2,
these inconveniences are avoided by admitting to the driving
cylinders air saturated with steam at a high temperature,
This mixture is obtained by causing the air to pass, in the
form of flne bubbles, through a column of hot water, inclosed
in a receptacle at a tomperature of about 150" to 160° C. at
the commencement, and of which the volume is o ealeulated
with respoct to that of the air that the proportions of the
mixture rest constant during the period of work. The pros
portion of vapor varies between } and }.  These conditions
are cnsily realized; as, during the period of expenditure, the
pressure of the air in the reservoir diminishes, as does also
the temperature of the water; and, in consequence, the ten-
sion of its vapor diminishes in the saturating apparatus,

Fig. 1 shows part of this apparatus as applied to the plat-
form of a locomotive driven by compressed air. It is with-
out firchox, and is filled with hot water while the air reser-
voirs are being charged. After its force is spent the tempern-
ture is brought up again by an injection of steam. Coming
from this reservoir, the gaseous mixture passes through the
regulator, shown in Fig. 2. Thereis an orifice controlled by
a conical valve, so arranged that it closes by the pressure of
air in the reheater, and opens only when there is an opposite
pressure put agoainst it. This pressure can be produced by
u flywheel connected with the piston of a small hydraulic
press with air spring. The pressure is transmitted to the
conical valve by a rubber diaphragm separating the two parts
of the apparatus. The amount of flow being once deter-
mined, equilibrium will establish itself, when the pressures
are the same above and below the diaphragm. Now the
pressure shove isthat of the air spring of the bydraulic press;

Fig, 1.-SATURATOR, MEKARSKI COMPRESSED AIR)LOCO-
MOTIVE.

and that below is that of the supply of the gaseous mixture

This last will thus remaln automatically constant as long us
the uir spring is kept st the same tension; and is thus varied
at the will of the driver, who can compress the air spring

more or less by means of the ilywheel

Srientific dmervican,

ROTARY LIFT PUMP,
Mesars. Henry Bamford & Sons, Uttoxeter, England, have
introduced to publie notice a new and Improved rotary lift
and foree pump, for which they claim several features of im-

| portance. The engraving shows the general outline of the

pump, which is strongly made and compact in all its parts.

ROTARY LIFT PUMP,

The makers state that it has a very powerful and smooth
action, much more so than in any of the ordinary rotary
pumps. Its specialty consists in a slow upward stroke and
quick downward movement, thus equalizing the work. It
has double bearings, and is adapted both for hand and steam
power, to be used either for shallow or deep wells, or as a

so that it may be worked on any side by hand or steam power
to a depth of 25 feet. The head is arranged to form an air
chamber. It is fitted with heavy flywheel, wrought iron
crank and turned rod, brass stuffing box, draw-off tap, and
retaining valve, secrewed for iron tube. The barrels vary in
{diameter from 3 to 4 inches, and can be had with or without
| copper linings.

The Electric Light in London.

The first experiment of public lighting in London by
means of electricity, commenced a short time ago at Billings-
gate Market, has now received a very important extension
on the Thames Embankment and the Holborn Viaduct. Be-
tween Westminster and Waterloo Bridges twenty Jabloch- |
kofl candles illuminate the Embankment and the river with |
a novel brilliancy, and turn the gas lamps—which perforce |
are kept burning—very yellow with their pure white bril-|

liancy. On the west side of Charing Cross Railway
| Bridge, upon the Embankment, and about 50 yards from the
river wall, 8 wooden shed has been erected containing the |
| motive power and the machine. The former is supplied |
| with one of Messrs. Ransomes, Sims & Head's semi-porta- |
ble engines of 20 horse power nominal. This engine, which
is an excellent example of workmanship, has two 10 inch
|eylinders of 13 inches stroke, and has 360 feet of heating

surface. This engine is provided with & very sensitive auto: |

matic governor, and having o large margin of power |)(‘_\'Ullll|
what is required for driving the machines now installed, is
extremely well adapted for its purpose. It will, in fact, in-|
dicate from 60 to 70 horse power. At present it is worked |
with u steam pressure of 62 1bs., and at a speed of 140 revo-
lutions. From the pulley on the ¢ogine a belt transmits
power to an intermediate shaft mounted on a timber framing,
and carrying, besides the pulley for the engine belt, two
others, from one of which the Gramme continuous curmul'
machine is driven, and from the other the Gramme dividing
machine. The speed at which the first machine is driven is
650 revolutions, while the dividing wmachine has a velocity
of 700 revolutions. The current from this machine is di-
vided into four circunits of five lights each, and the length
of circuit is the greatest yot successfully reached, the
furthest light being about 700 yards from the source of
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power, and the total distance between the extreme lights Is
1,170 yards. The lamps are distributed so that there are ten
between Westminster and Charing Cross Bridges, one under
this bridge, and nine from this point to Waterloo, The
lamps in the latter series are placed somewbat more closely
together than those on the western side of Charing Cross
Bridge.

Circuit No. 1 supplies the four lamps which extend from
Waterloo Bridge to the Cleopatra Needle, and one on the
west side of it. Circuit No. 2 provides for the remaining
three lamps, east of Charing Cross Bridge, one under that
bridge, and one on the west side of it. The other ten are
connected with circuits 3 and 4. The wires from the ma-
chine are led underneath the road through a drain pipe into
the Embankment subway. This pipe is 4 inches in diameter,
and contains all the eight wires forming the four circuits.
On reaching the subway the wires are taken right and left,
and are attached to boards fastened to the side of the sub-
way. Where each lamp occurs the wires are led up through
the tubing let into the granite pedestal and so to the lamp.
Each globe contains four candles, so as to secure a light for
six hours. Circumstances rendered it necessary to place the
commutator at the top of the lamp instead of near the base,
a very awkward arrangement, since the attendant has now
to mount a ladder to shunt the current, inst~ad of doing so
from the ground. The average distance apart of the lightis
45 yards, but the spacing is irregular, the maximum dis-
tance being 120 yards between the Jamp under Charing Cross
Bridge and the adjacent one to it on the western side. The
corresponding lamp on the eastern side is 115 yards away.

The Holborn Viaduct is illuminated by sixteen Jabloch-
koff candles, and are supplied from similar Gramme ma-
chines driven by a 20 horse power engine furnished by
Messrs. Robey & Co. The machinery is placed in a wooden
shed erected near the bridge. The wires are laid in pipes
from the shed to the subway, and thence conducted to the
lights. The commutators are here fixed near the ground
level, a much more convenient arrangement.

The general effect produced by these lights both at the
Viaduct and on the Embankment is, of course, extremely
pleasing, and the contrast to the gas lamp very great. At
the former place the conditions approximate to those on the
Avenue del'Opéra, in Paris, a wide street being illuminated
by lamps on each side, while a good deal of reflected light
is thrown from the adjucent houses. On the Embankment,
however, the case is different. Here we have a single line of
lamps with a great void of darkness on either side, on the
one hand the river and on the other the width of the Em-
bankment. Much of the available light is, therefore, lost,
and all that radiated from the upper portion of the globes is
distributed skywards, as is visible by the glow with which
the air is filled for a considerable height above the ground,

and more clearly by the bright illumination of the underside
| of the bridge. Probably when some alteration in this respect
has'been made, a considerable improvement will be obtained.
Meantime the result can hardly be considered as highly
satisfactory, more especially as an irregularity or pulsstion
in the light given, is too often noticeable. Possibly this de-
fect may be overcome shortly, since at present the installa-
tion has scarcely passed out of the experimental stage. That

force pump. The position of the pump head is reversible, |

Fig. 2-REGULATOR, MEKARSKI COMPRESSED AIR LOCO-
MOTIVE,

it must be overcomo is certain before the light can be re
garded as a success, and that this is possible appears evident
from the good results obtained (n many places.

When this has been satisfactorily adjusted, there will re-
main the important question of cost, and this question, which
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bas never yet been elearly answered, will doubtless rocelve
the careful attontion of the Board of Works. That it will
cost far more than the present fllumination of the Thames
Embankment is elear, sinee at present the electric light there
is actunlly supplementary to the gus lamps, still kept burn-
ing, and necessarily so. When the costhas been ascertained,
two points will present themselves for consideration: first,
whether the luxury of an fucreased light is worth puying for,
and second, whethier for the same extra expense an equal
and better diffused light cannot be obtained by gas.  Mean-
while we are glad to see that In many dircctions, both in
the motropolis aud the provinees, n wide experience will be
gained in the course of the next fow months with the elec.
tric light, especinlly with the Jablochkofl system, which for
the present appears to he the most suitable for general light-
ing purposes that has yet been introduced.

We should not omit to mention that the installstions both
on the Viaduet and the Embankment have been thoroughly |
carried out by Messrs, Wells & Co., of Shorediteh, under
the superintendence of M. J. A. Berley, the representative
of the Société Générale d'Electricité, at Paris. —Enginecring.
e e e
AMATEUR MECHANICS,

CHUCKING.

In spite of all possible appliances to be used In a general |
way for chiucking work in the lathe, a degree of inventive
skill is often required to accomplish it quickly and securely.

The accompanying cuts are designed to aid the amateur |
in chucking, but after all is said, there is a world of know-
Jedge that can be gained by experience only.

The arrangement of a metal disk in the lathe so that it can
be turned on its face, and upon its edge. cannot well be ac-
complished by means of chucks; for this purpose recourseis
frequently had to cement. A good cement for this purpose
consists of Burgundy pitch, 2 pounds; resin, 2 pounds; yel-
low wax, 2 ounces; dried whiting, 2 pounds; melt together
the pitch, resin, and wax, and stir in the whiting.

To chuck work with this cement, apply a small portion of
it to a face plate devoted especially to this purpose; heat the

plate so that the cement will cover the greater portion of its
surface. The plate may beallowed to cool. Whenever itis
desirable to chuck a metallic disk, it is heated and placed
against the cement on the face plate, and allowed to remain
until the cement begins to &tiffen, when a tool having a right-
angled noteh is applied (o the edge of the disk, as shown in
the cut, the lathe being rotated until, by the compound action |
of the tool pressure and the rotury motion, the disk becomes

perfectly true.

To chuck a spindle or any similar object & cement chuck |
like that shown in section in Fig. 2 issometimes used. The
larger portion is screwed on the lathe mandrel, and the inner
end of the hole in the outer portion terminates conically. The
hole is filled with cement, and the article to be chucked is |

Scientific Amervican.

|
warmed and intvoduced, Tt may sometimes be necessary to

hoat the chuck with an aleohol or gas flame,  The lathe is
rotated and the spindle ix hold lightly until it becomes true
and the cement begins to harden,

To remove the work from a cement chnek, it must be
warmed by means of a lnmp or otherwise. Most of the cement
adhiering to the work mny be wiped off after heating it;
whatover remaing muy be removed with alittle turpentine.

A common method of chucking work on the face plate is
shown in Fig. 8; the wheel is tomporarily retained in place
by n pointed rod, A, which is forced against the wheel by
the tail spindle, A little rapping ono way or the other readily
centers the wheel, A picee of erayon held inaerayon holder
supported by the tool rest may be used to discover which
side of the whoeel i8 “out.,” After the whoeel is trued, it is
fastened by the short bars, B, whose outer ends rest upon any
convenient blocking while they are drawn by the bolts, so
as to clamp the wheel firmly to the face plate.

Fig, 14.-SCROLL CHUCK.

It is scometimes preferable to use the yoke shown in Fig.
4 instead of the bars shown in Fig. 8; it is placed diametri-
cally across the wheel and secured by two bolts.

Fig. 5 represents a chuck, consisting of a wooden disk, ¢,
bored to receive the wooden hoop, d, which may be forced
inward by the common wood screws, e, which bear upon it.
This chuck is useful where a considerable number of similar
pieces are to be turned or bored.

Fig. 6 represents a simple and well known chuck. It is
simply a block of wood secured to a face plate by a screw
center and turned out to fit the work.

Fig. 7 represents an casily made chuck, which is useful for

CHUCKS AND METHODS OF CHUCKING.

[JA.\'[!ARY 25, 1879
' holding plugs of wood to be turned or bored. It conglsts of
a piece of hard wood fitted to the mandrel, turned, boreq
and split longitudinally, ns shown in the engraving, Ila.
outer end is tapered, and to it Is fitted o metallic ring thag
gorves to contract the chuck when it is forced on,
Fig. 8 represents a tapered and split mandrel, whieh may
| be either of metal or wood according to the purpose to whiel
itis to beapplied.  The part F is bored conically at thy
{smuller end before splitting, and to this hole is itted the cop.
ical plug, G, which being foreed in expands the mandre],
In Fig. 0 the mandrel, C, has permanently attached 1o j
the cone, D, and upon it is placed the movable cone, B,
which is forcod against the work held between the two cones
by a nut which turns on the threaded end of the mandre),
In Fig. 10 the manner of chucking work on the angle plate,
I1, is shown #oclearly ns to require no explanation, It ma
be well, however, to state that when the work is rotated rap.
idly a counterbalance should be attached to the face plate
'on the side dinmetrically opposite the angle plate,
l Fig, 11 shows a jaw for attachment to the face plate,
which consists of a right angled piece, I, a jaw, J, which has
two guide pins, entering holes in the piece, I, and the screw,
K, which passes through a tapped hole in the piece, I, and
bears against the jaw, J. The piece, I, bas n dowel, a, that
keeps it from turning, and a screw, 4, by which it is secured
to the face plate.

In Figs. 12 and 13 the pin, L, is fitted to the face plate, and
has formed on its projecting end an eccentric which fits the
jaw, M. It bas also a hexagonal head for receiving the
wrench by which it is turned. Three pins, L, are fitted to
the face plate, which is quite thick. Two of the pins need
not be turned after being adjusted for a certain kind of work:
the third is loosened and turned when work is put in and
taken out of the lathe. After the work is clamped tightly
by turning the eccentric the nut on the back of the face plate
is tightened,

In Fig. 14 is shown a type of the most convenient and
most universally useful chuck in existence. Its construction
and use are so well kuown as to need no description.

M
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Kerosene Dangers,

A correspondent mentions a source of danger in the use
of kerosene lamp - which seems to have been generally over
looked, namely the habit of allowing lamps to stand near
hot stoves, on mantelpieces, and in other places where they
become heated sufficiently to convert the oil into gas. Not
unfrequently persons engaged in cooking or other work
, about the stove will stand the lamp on an adjacent mantel-
 picce, or even on the top of a raised oven; or when ironing
will set the lamp near the stand on which the heated iron
rests. It is needless to enlarge upon the risky character of
such practices,
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. Mho Microphone,

W 8. Tait, of Baroda, Indis, communicates to Na- |
08 Lo new wses for the microphone. ~Two
rest in connection with the practical appli-

says he writer, by Raja SirT. Madava Row, K.C.8.1, l

of Baroda. In the hope of securing o little assist-
m some of your sclentific readers I hasten to lnyi
first question Is with reference to the use of a mi. |
‘crophone a8 a stethoscope, It seems that native ladies of |
high position decline altogether to allow a doctor to ex-
amine the chest in the ordinary manner,  Soouner than sub-
mit to such an examination they would prefer to die—cer-
tainly rather w staggering fact for those imbued with
BEuropean idens.  In the couse of humanity It is therefore
desivable to do something for those whose position and
caste would be imperiled by direct examination. 1If the
microphone conld be so delicately arranged as to transmit
the nuscultatory sounds, a medical ear, even at o distance,
would surcly be able to detect the existence of any disense
of the heart or lungs. In the few oxporiments that we
have made with our limited applisnces we have been able
o hear the ticking of & wateh at a distance of about 200
yards, and the roar of a black ant when attacked by his
companion, but as yet we bave heard no internal sounds
from the human breast. Perhaps with better devised in-
struments some one may have been able Lo obtain that which
has yot been denied (o us, Tam sure many native ladies
woutld be glad to get an affirmative answer to the guestion,
** Can the microphone be used as a stethoscope?”

The second subject seems to be a more difficult one to
grapple with:

“In the undulating region of Travancore, where the water
bearing strata heave and full according to the locality con-
corned, I have come across o set of professional men who are
generally consulted by those who wish to sink wells in
view to ascertain whether, at a given spot, a well may be
sunk with the probability of finding water near enough.
These professional men undertake to predict where the springs
will be found near, and where they will be found at great
depth, and their predictions are generally verified with great
accuracy. I took some trouble to ascertain how these men
are enabled to predict the proximity, or otherwise, of the
springs undergronnd. Brushing aside the ceremonies and
incantations they perform in view to deceive others and per-
haps themselves also, T found that they detect the proximity
of the subterranean springs by lying down on the bare
ground in the dead silence of night, with the ear in contact
with the ground, and trying to hear the sound of the flow
of water in the strata beneath. By practice the ear is made
very sensitive, and the degree of distinetness with which
they hear the sound of flowing water enables them approxi-
mately to predict the depth of the springs. It isin this
manner that appropriste spots are selected for sinking wells,

* Now, would any of the instruments you are experiment-
ing with magnify the sound of the subterranean flow of
water 80 as to greatly facilitate the process I have described ?
If so, it may be a considerable practical gain," ;

To this query I have hitherto been able to return no otber !
answer than a negative one.  Both the subjects are practi-
cal ones, and T only hope that there will be before long some
light cast upon them,

Le Conte’s Theory of Mountain Formation,
Dr. Joseph Le Conte, in his ** Elements of Geology," lately |
published, gives a very complete theory of mountain forma-
tion, bused upon the supposition that the earth is solid,
The enrth 18 regarded ns made up of concentrie isothermal
shells, ench cooling by conduotion to the next outer, and the
outermost by radiation into space.  For a long time the out-
ermost would cool fastest, But a time would come when the
outermost would become of o nearly fixed temperature, re-
ceiving hent from external and internal sources, while the
interior would still continue to cool by conduction.  The in.
terior, because cooling fuster, and also because the amount

> . . s i p :
'llonn and voleanoes are usually assoclated with mountain

Gorrespondense,
chiuing. 7. Many other minor phenomenn, such as fissures, , l
slips, and earthquakes, it equally nccounts for,

— — - B ———
The Black Spot of Jupliteri’s Disk.

Do the Fditor of the Selentific American ;

3 The call for inf tion through your columns relative

We lilstrate herewith a novel bridlo bit recently patented to the black ~|u:: (?:[.lll:lznil(:r'n dluﬁ »c’«r'mn to elicit but li?lle
by Dr. J. G. Peterson, of Morganton, N. C. 1t consists of |\ ioniion  In the last number of the SomNTiFIc AMERICAN
n single piece of steel wire doubled and bent at right angles 1 notice that Mr. B, D, Schimpft, in reply to. Mr. Eadie,
with the bar and twisted together, ng clearly shown in the says that it was unquestionably the shadow of one of
engraving.,  An expoert blacksmith can make these bits very Jupiter's moous,” from which any reader would infer that
rapidly, as no forging Is required; and the l')l.l, when finished, o could not possibly be anything clse. By reference to any
i% very strong, and is elaimed to be equal if not superior to good work on astronomy, It will be seen that both bright
the more expensive kind. and dark spots have been observed in Jupiter's belt at irregu-
lar intervals for the last two centuries. It was by watehing
these that the rotation of the planet on its uxis was ascer-
tained. One of these spots, fivst noticed in 1605, disappeared
and reappeared regularly in the same form for more than
40 years.

On the night of August 23, the writer, while watching a
transit of one of Jupiter's satellites, noticed the appesrance
of the black spot above mentioned. It came into view at
8:54 P.M., some time before the shadow of the moon had
left the planet, and disappeared at 12:13. The next night
at 8 P.M. it was plainly visible near the middle of the north-
ern belt, the planet having made about 2 8-10 revolutions.
On the night of the 10th inst. [ saw it again. It is distin-
guishable from the shadow of a satellite by being both Jarger
and darker, in fact black. As to what it is, or the cause of
its existence, we do not pretend to say, but we do say that
it is u veritable spot, and by no means the first one ever
seen. A. 8. Howmexs.

Corsicana, Texas, Nov. 23, 1878,

A NOVEL BRIDLE BIT,

Shifting or lh; Grain Belt,
The Bureau of Agriculture furnishes some very interesting

ERCHESWS. BT, tables, illustrating the westward movement of the centers of

It is said that Americans can make anything out of wire;
this bit is another example that goes to prove the statement
true. Further particulars may be obtained by addressing J.

grain production. The product of wheat per capits, in New
England, has fallen between 1849 and 1877 from four tenths
to three tenths. In the same period in the Southern and

G. Peterson, M. D., as sbove. | ' South Atlantic States, the per capita has risen from 228

Ameomuouvg crx,x HORSESHOE. ltmellu:ll to 611 bushels, 5o that those States, from buyers,

Whena prominent horseman states that in the city of New | have become sellers of wheat. In the Ohio and trans-Missis-
York there are not ten horses in s hundred that have been :"l’l’i States, in the same period, the per capita produced
upon our street pavements one year that have sound feet, | has increased from 12-65 bushels to 3049, and in the Pacific

and when eminent veterinary surgeons say that nearly all of | States from 216 bushels to 2749 bushels. The whest crop

|their business comes from the present mode of shoeing of 1849 was 100,485,044 bushels, divided into equal volumes

horses, it becomes a matter of serious consideration to own- | P¥ the lines of 817 west from Greenwich. 1In 1577 the crop
ers of horses to know whether there is a way of avoiding 4% 365,004,800 bushels, and the center line of production the

the evil. The remedy seems to lic in the adoption of a shoe | Meridian of 89° 6” west. In 1840 the corn product was 591,
of standard form adapted to the peculiarities of the horse's | 071,104 bushels, and the central line in the 85 west longitude.

foot and capable of being easily applied by any blacksnith, | 10 1877 the corn product wus 1,342,558,000 bushels, and the

of contruetion for equal cooling is greater at high than at low
temperature, would contract faster than the exterior. The
interior would tend therefore to shrink away from the ex-
terior, which, following It down, would be subjected to
powerful horizontal pressure, and must finally yield some
where, Mountain ehning are the lines along which the yleld:
ing of the surface to horizontul thrust has taken place, This
yielding is not by uphending into an arch, leaving a hollow
space beneath, nor yot into such an areh, filled and supported
by an Interior liguid, as usually supposed; but by mashing
or crushing together horizontally, lke dough or plastic elay,
with foldings of the strata, and an upswelling and thicken-
ing of the whale squeezed mass,

The theory here presented accounts for all the principal
facts wasocinted in mountain chning,  This s the true test of
its general truth. It explains satisfactorily the following
fucts: 1. The most usual position of monotuin chaing on the
borders of continenty, 2, When there nre sevornl ranges bo- |
longing to one system, theso have been formoed successively
coutward, 8. Mountain ebalps are maosses of Immensely
thick sedimenty, 4 The strata of which mountain chnins
ure composed, are strongly folded, and, where the materials
are sultable, are affected with slaty cleavage; both the folds
and the clenvage being usunlly paralle! to the ehuin, 5, The
stenta of mountaln ehalus nro ususlly affected with metamor- |
phism, which is great in proportion to the holght of the chain
and the complexity of the foldipgs, 0. Gront flssure erup- |

A shoe which, we are informed, fulfills all requirements has
been recently patented by Mr. John D, Billings, and is manu-
factured by the John D. Billings Patent Horseshoe Com-
pany, 265 Broadway, New York.

Fig. 1, in the engraving, represents the shoe as seen from
the top, showing a level bearing surface. Fig. 2 shows the
under or calk side of the shoe.

Fig 1 Fig.2
J

BILLINGS' HORSESHOE,

This shoe is made from an L shaped bar of steel, the
steel being, by a patented process of manufacture, com-
pletely enveloped in a costing of tough iron, which renders
it capable of being bent hot or cold, and imparts to it the
desirnble: qualities of lightness, strongth, durability, and
olasticity.  The bars being cut into suitable lengths and the
onds of the pieces sheared off, they are then bent into
shape around forms or dies made from drawings of the foot;
the nail holes are then punched, and the shoe is complote,

The shoe has o continuous enllk, which is similar in form
1o the crust ar wall of the hoof, and is, therefore, tho most
natural, and, a8 stated by the manufacturers, the most efli-
cient shape for o horseshoe.  The upper surface of the shoe
his o narrow beveled edge or rim, which takes the place of
tho ¢lip in the ordinary shoe,

It 18 stated that the peculiar form of the shoe adapts it
to all Kinds and conditions of feet. The munufacturers
stato that it has cured tender foot, when existing, In overy
instance where the shoo has been tried; and the change
which tukes place in the tender footed animal, that has hud

Lan old shoe replaced by this, is sald to be quite remarkable,

While formerly ho gave expression to the unessiness and
puin from which he suffered, by freguently shifting his
weight alternately from one foot to the other, with the new
shoe he stood squarely upon his feet withont o sign of dis-
comfort, showing clearly that he was at his ease.

The muny advantages eluimed for this shoe cannot he well
enumerated here, hut we are Informed by thema nufacturers
thut it is largely In use, und Is giviog excellent satisfaction.

| center line 80" 6. In 28 years the movement westward has
been: for wheat, 8 6’ (about 500 miles), or from the eastern
line of Ohio nearly to the center of Illinois; for com, 4 &
(250 miles), or from the eastern fine of counties in Indiana
nearly to the longitude of Cairo.
The Antiquity of Weaving.
The earliest records of the art of weaving are to be found
in the Old Testament. Pharaoh armayed Joseph in “ ves-
tures of fine linen,” and Job lamented that bis days were
swifter than the weaver's shuttle, the use of the simile prov-
ing that the shuttle was s common and well known object at
the time. Portions of woven cloth and a weaver's shuttle
. have been found among the remsins of the Lake dwellings,
and as the latter are believed to belong to the stone age, the
|origin of the art may possibly have been nearly coincident
! with the existence of man. Few if any savage races have
been discovered altogether ignorant of the art, and many of
| them have brought it to & considerable degree of perfection;
while the relics of the ancient Peruvians and Egyptians
show that they were skilled weavers, Some fragments of
Egyptian cloth were found on exsmination to be woven with
threads of nbout 100 hanks to the pound, with 140 threads to
the inch in the warp, and 64 in the woof. Although the art
wis practiced extensively, and with no mean skill, In very
lancicnt times, it progressed slowly and geadually—by small
stops at long intervals. The great advances in the art of
| weaving have been made during the past 300 years, mainly
during the past century,
| - —~cere—
{ New Coral Bods Near Stelly,
| During the past year n now and valuable coral bed was
discovered on the southwest of Sicily, between Scincea and
Porto Empedocle.  The coral is not only abundant, but
|of excellent quality. One coral merchant of Torre del
Greco, having fifty barks employed on the bed, secured in n
fow days ten tons of coral of the very fluest quality. The
Algorinn cornl grounds have been nearly deserted on account
of the now finds
MRS s L L B
Military Xmprovements Wanted,
The Board on Army Equipment, in session in W
ton, invites brief communications from persons in the
tary service regarding any improvements that can be mado
in the genernl equipmaent of troops, which have hmnm'»

gested by observation and experience, and requests inven-

tors and manufucturers 10 send to the Board san
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THE WALLACE-FARMER ELECTRIC LIGHT,
The Wallaee-Farmer systom of clectrie lighting has been
brought prominently forward in England within tho last
fow woeks, and {s guietly being pushed forward in this coun-
try.  The lamp, which is the subject of the accompanying
illustration—Fig. 1 boing a perspective view and Fig. 2 a
soottonnl view of the magnet—consists of n metal frame of
brass, fitted with terminals for the eurrent, n§
shown., This framo cavries the two gns oar-
bons forming the electrio wick. Theso ear-
bons are in the form of short rods or slabs
about 9 inches long by 8 inches broad, the
upper, or positive, being about half an inch
thick. and the lower, or negative, being only
about a quarter of an inch thick. The lower
carbon is fixed to the bottom of the frame,
and the upper is carricd by a crosspiece,
which can slide up or down in grooves inthe
sides of the frame. The upper carbon is S

path for the current is to be found at a neighboring point
The current then chooses this point, and the are is estab
lished there, until waste of the carbons causes it to shift its
place us bofore, In this way the arc travels slowly along the
whole edge of the carbons, and when it reaches the other
end it turns aud comes back ngain,  For 100 hours the light
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therefore movable, and can be drmawn apart \
from the lower one to any adjusted distance,
say oue eighth of an inch, so as to determine
the luminous arc. When the lamp is not in
use, this upper carbon is let down into con-
tact with the lower one, and rests upon it; but
the act of putting on the current ruises the
upper carbon one ecighth of an inch and es-
tablishes the light. Thisis effected by means
of an ingenious electro-magnetic contrivance,
supported above the frame and shown in Fig.
2. The vertical stem, which is fixed to the
sliding crosspiece carrying the upper carbon,
passes between the two bobbins of a double
poled electro-magnet, shown in section. This
magnet is inverted, the free poles and movable
srmature being undermost. This armature,
which is perforated to allow the stem to pass
through it, carries a screw, which, when the
armature is attracted upward by the current,
tilts a small metal ring, or washer, bung from
a spiral spring, and inclosing the stem into an
inclined position, so that it jams the stem
tight and holds it fast in the manner delive-
ated. The first act of the current, then, after
it is put on, is to attract the armature until it
jams the stem attuched to the upper carbon,
and the armature being further attracted into
contact with the poles of the electro-magnet,
it lifts the stem with it, and raises the upper carbon plate un-
til its lower edge is about one eighth of an inch above the
upper edge of the lower plate. The arc then either estab-
lishes itself at the points of least resistance between the two
carbons, or it may be established at any place desired, sayv at
one corner, by inserting a metal conductor for a moment be-
tween the two carbon edges. The arc once started continues
to subsist at that point until the consumption of carbon

THE WALLACE-FARMER ELECTRIC LAMP.

widens It to such a degree that n shorter and less resinting [ will of itself fall away from the poles, and the carbons wil)
close up to ench other in thi

manner.  This enuses the eur
rent to regain its foll strength, and the armature being again
raised, the upper carbon I8 again withdrawn from the lower
and clamped, and the light thus restored sutomatically

It will be understood from our description that the upper
carbon cannot be withdrawn in this manner from the lower
one to n distance over one eighth of an fneh,
the determined range through which the ar
mature enn move, Thus, however mueh the
cnrbony muy have been wasted away, at the
resetting of the are they are always with.
drawn one eighth of an inch apart.

S e ee—
EXCAVATOR ON THE GHENT AND TERNEU.
ZEN BHIP CANAL, BELGIUM,

The floating dredgers employed in making
the excavations on the Ghent and Terneuzen
ship canal are 88 feet 7 inches long, 19 feet
8 inches wide, and 7 feet 9 inches deep; the
arm is 39 feel 4 inches long, and passes through
the hull, The axis of the driving wheel of
the bucket chain is 26 feet 3 inches above the
water level A simple conductor has been
used by which the sand and mud execavated
ean be delivered at o point 140 feet and 150
feet from the dredge and at a height of 13
feet nbove the water line. The excavated
matorials fall into the concave conductor, §
feet below the point of their discharge, and,
on fulling, they encounter the action of a
stream of water which is constantly pumped
along the conductor, and by which they are
converted into semi-liquid mud; the slope of
the conductors is generally 1 in 2,000; it is
supported by cables attached to a staging
connected with the framing of the dredge,
and the base of which rests on the deck of
the vessel; the conductor is counterbalanced
by a platform, on which is placed the portable
engine and pump used for lifting the waler
into the conductor. This platform is sus-
pended to the dredge in the same manner as
the conductor itself, and the general arrange-
ment is shown in the engraving., The supply
and the maximum incline depend on the fa-
cility of disintegrating the ground, and on the
quantity of water contained in the mixture.

can, in this way, be maintained without change of carbons | The proportions generally used are three paris of waterto
and at a cost of about two cents per hour per lamp for the | one of sand.

latter. When the current is cut off, the armature fallsaway
from the poles of the electro-maguet, the screw releases the
clamping washer, the vertical stem is freed, and the upper
carbon drops down into contact with the lower carbon.
When the distance between the carbons becomes at any

time too great and the current is enfeebled, the armature |

The floating excavators are placed on two hulls, carrying
an iron framework on which is mounted the staging sup-
porting the bucket wheel. The engines and boilers are in-
stalled in one of the hulls, and in the other is placed the
pump and engine for driving it. The upper level of the
conductor is 78 inches below the bucket wheel. The con-

EXCAVATOR ON THE GHENT AND TERNEUZEN SHIP CANAL BELGIUM.
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ductor, 100 feet in length, Is of the seotion corresponding Lo
that of the buckets, 174 inches in diameter, It {8 supported
by three cubles attached to o staging, resting on the boat and
secured to the bucket wheel frame, Theslope i1 in 400,
which nllows the matorial to bo doposited at o level 22 feet
8 Inches above that of the water.

The position of tho depots often Involves the necessity of
transporting the dredged material to distances of 1,200 feet
or 1,500 feet from the excavator. In such cases supplemen-
tary conductors are added.  These ure open, and are laid on
the ground with a glope of 1 in 1,000, ‘When this mode of
transport cannot be adopted, barges are employed to recoive
the dredged material and remove it to convenient points of
discharge,

Tho contrnotors for this work have adopted an arrange-
moent which consists of u system of pipes with flexible joints
flonting on the surface of the water, and connected at one
end with & well In the excavator, Into which 1s discharged
the dredged materinl mixed with water to reduce it to the
desired consistency, and at the other end with n conduit on
the bank where the contents are dischnrged.  This arrangc
ment, only recently adopted, has given every satisfaction.

—_— — ——.vr———
THE PENCILED EAR HOG,

The Red River hog was described for the first time in the
year 1848, by Professor 1. Schinz, in his book on {nnmmnls
a8 Sus penicillatus, 'Two ycars Inter o living specimen was

I pulled it out and found it to be a snuke of the common
‘striped * varioty (Butmnia), and about two thirds ns long os
the milk snake, It had, of course, been swallowed head
first, and the head was nearly digested,”
e - @ -— -
Amorienn Dinosaurs,

On the flanks of the Rocky Mountains n narrow belt can
be tranced for several hundred miles, which Is always marked
by the bones of gigantic dinosaurs,  The steata consist
mainly of estunry deposits of shule and sandstone, and the
horizon is clearly Uppor Jurnssic; the dinosaurian remains
in this series of steata are mostly of enormous size, nod in
dicate the largest land animals hitherto known, One new
species (Atantosanrus fmmanis) must have been st least 80
feet in length, and several others nearly equaled it in bulk
With these monsters oceur the most diminutive dinosaurs
yet found, one (Nanosaurus) not being larger than o cat,
Some of these new forms differ so widely from typical dino
saurin that Professor Marsh has established n new sub-order
to receive them, eallod Sauropida, from the general churncter
of the feet, They are the least specinlized forms of the
order, and in gome of their characters show such an approach
to the Mesozoie orocodiles us 1o suggest o commaon uncestry
at no very remote period.  In them the front and hind limbs
are noarly equal in size; the feet are plantigrade, with five
toes on each foot, The earpal and tarsal bones are distinet;
the precaudal vertebrie contain large, apparently pneumatic

the business, says that there nre not less than 800,000 head
of eattle now in the territory,  ‘There are several herds num-
bering from 8,000 to 5,000 head, and one now resches fully
7,000 hend, The average incrense ought to be 80 per centum
of the number of cows, but ong third probably comes nearer
the genernl Incrense,  Four-year-old steers are considered
beeves and 25,000 have beon driven out of the Territory
this year Montans beof will soon take rank wmong the
| staple meats of the Bastern markets

In making purchases for stocking a ranch a cow and calf

would count ns one, n yearling one, two.year-old one, and
[ sometimes in making large purchases three-year-olds are in-
cluded, and the whole would cost from $13 to £15 o head.
If there were many of the three-year-olds this lust price
Beceves readily sell for $25. The
Inrger the herd, the less the proportionate cost of keeping.

would be demanded.

In one case 50 cents a head a year will fully cover the cost,
including taxes, but 75 cents would be nearer the truth gen-
erally, The grand “round up” for about six weeks in the
spring and one month during the autumn, when the assort-
ing takes place and the calves are branded, is the chief item
of expense, Two years ago a gentleman bought 500 or 600
hend of yearling steers at un average cost of $9 each. They
were kept near his sheep range, and the expense of keeping
wos not more than $£2 per head. They sold readily this
year at $25 cock, leaving a clear profit of not less than $14
n head. The profits resulting from this industry, at the

PENCILED EAR PIGS AT THE ZOOLOGICAL GARDENS, REGENT'S PARK, LONDON.

brought to Liverpool from the River Comoro, and was
bought in Beptember, 1852, by the Zoological Society of
London for their gardens. Mr. J. E. Gray described it in the
“ Annals of Natural History,” in 1852, under the name of
Charopotamus pictus. As he, however, soon afterward found
out that Cuvier had already given this to a fossil member of
the hog family, he changed the original description to Pola
mocharus, The Polamocharus pictus and Sus penicillatus nre
one and the same animal, which Gray has established with-
out doubt in the ““ Annals” of the year 1855

and the name
penciled siver hog ¥ has remained as a generic title. The
color of the *““ penciled ear hog ”
Chaillu has met with a \

white-faced one, which Dr. Gray has
declared to be simply a variety of the species.
—~ e —
Milk Snake Swallowing a Striped Snake,
Mr. John M. Howey, of Canandaigua, N. Y., states that, in
last August, while mowing out fence corners with a scythe,

amilk snake (Ophibolus) started out of the grass in front of
him. He struck it and cut it into two parts, the scythe
passing within about three inches of its head. “ Imagine,”
he says, “ my surprise when a tail stuck out of the wound.

yuries very much, and Du]

cavities; the sacral vertebre do not exceed four, and each
supports its own transverse process,  The pubie bones unite
in front by & ventral symphysis; the limb bones are solid.
Oune of the species deseribed and partly figured in Professor
| Mursh's paper, in the American Journal of Selence and Arts,
for November, is called Morosaurus grandis; when alive it
was about 40 feet in length; it walked on all four legs, was

| probably very sluggish in its movements, and had @ brain

proportionately smaller than any known vertebrate
—— 0o
Cattle Ralsing In Montann,

While Montana is chiefly noted for its mineral wealth, it
| is claimed that not a little of its future glory will result from
its value as a grazing country. The winters are long, yet
horses, sheep, and cattle find subsistence on the nutritiouns
'_‘.;T:l~.~vw for which the Montana valleys are remarkable, nod
almost without care or attention. In the assessment for
1877 the enumeration of cattle was 182,650 head, ull ages
valued at more than $£2,000,000.
added fully 50 per centum for 1878, and then far less than
the real value will be covered.

A writer, who professes to be personully acquainted with

To this amount must he |

|lowest possible estimate, are more than 23 per centum a

| month on the capital invested. Indeed, many persons have

borrowed money at that rato of interest and still made a
handsome profit,

—~ . @ - e

Popular Errors Regarding Papyrus.

In Adums’ “* Roman Antiquities " the Egyptian papyrus
{ plant is described as about ten cubits high, and as having
[ several coats or skins one above another like an onion, which
|vnul\ were peeled off with a pin in the process of paper mak-
ing. In Smith’s *“ Dictionary of Greek and Romcn Antigui
ties,” itis said that the papyrus tree grows in swamps to the
height of ten feet or more, and paper was prepared from the
thin coats or pellicles which” surround the plant. Liddell &
Seott’s Greek Lexicon says that paper was made of the inner
{bark of the papyrus. And similarly other works of high
| churacter, encyclopedias and the like, give a false account
of this interesting plant,
Calling attention to these misstatements, in the Lidrary
| Journal, Mr, Ezra Abbott, of Harvard University, says:
“ The papyrus plant (Oyperus papyrus of Linngus, or Papy-
rus antiguorum, Willd.) belongs to the family of Cyperacer
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or Sedges; it is an endogenous plant, with a trinngular stem;
and to talk about its “ inner bark,” and “ Iayers " like the
coats of an onion, is a simple absurdity. One might as well
speak of “the inner bark ™ of a stalk of Indian corn or of
o bulrush, The error has originated from ignornce or for-
getfulness of the elements of botany, and the consequent
misinterpretation of the passago in Pliny (Hist. Nat., xiii.
11-18, al. 21-27), which is our chief source of information
about the ancient manufacture of paper from this plant.
Ono of the words which Pliny uses to describe the very thin
strips into which the cellular substance of the stem was sliced
in making the paper s phidyra, which strictly denotes the
inner bark of the linden treo, also omployed as a writing
material.  Henco the papyrus has been conceived of as an
exogenous plant, with its outer and fnner bark, and has
actually been called o ““treo.””  The botanists of course
hnve not made such a mistake,

Mr. Abbott points out a still more absurd mistake in the
English translation of Guhl & Koner's Life of the Greeks
and Romans,” which says: * The stalk was cut
Jongitudinally, after which the outer bark was first taken
off; the remaining layers of bark, about twenty in number
(philyre), were carefully severed with a pin; and, after-
wand, the single strips plaited crosswise; by means of press-
ing and permeating the whole with lime water, the necessary
consistency of the material was obtained.” The word mis-
translated lime water is LZeimcasser, which means glue water,

 ——— —
Nitric Acid Produced by the Eleetrie Light,

Mr. T. Wills, F.C.S., has been making some experiments
on the production of oxides of nitrogen in the electric arc.
The atmosphere of course consists mainly of oxygen and ni-
trogen, but simply in a state of mechanical mixture; if these
gases become chemically combined, they form several oxides
of nitrogen, most of which are strong and corrosive acids.
At 4 high temperature small quantities of these gases can be
made to unite. This is the case when electric sparks are
passed through air; also during the combustion inairof a
very hot flame, such as that of hydrogen; it therefore seemed
probable that, as the temperature of the electric arc is un-
doubtedly very high, nitric acid, or some other oxide of ni-
trogen, might be produced by the electric light. The first
experiment was rather surprising. A glass cylinder placed
over an electric lamp (Foucault’s regulator) for two minutes,
and afterward examined, was seen to contain a perceptible
amount of red fumes, due to peroxide of nitrogen (N.0.).
The air surrounding the lamp was next drawn through a
solution of potash, and the amount of nitric acid estimated;
this gave 10 to 12 grains of nitric acid produced per hour
(it may eventually proveto be more, the difficulty being to
collect the whole of it), The next step in the research will
be to examine the various forms of electric light, with a
view to determine the amount of nitric acid produced by
each. One of the advantages heretofore claimed for the
electric light over gas light has been that the products of
combustion of the former were harmless, while gas light
produces the deadly carbonic acid.

O
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A NEW FIREARM.

The novel firearm shown in the accompanying engraving
consists of a short barrel attached to a base plate that slides
upon two rods projecting from the handle. The 3
barrel is pressed forward by spiral springs which
surround the guide rods, The handle or stock
is similar to a saw handle, and contains a lock or
spring mechanism which throws the needle for
ward into the cartridgewhen the trigger is pulled-

The recoil which follows the discharge of the
weapon is taken up by the spiral springs, thus
relieving the hand from the shocks which gener-
ally follow the discharge of firearms,

This weapon would seem to be especially use-
ful in fighting at close quarters, as in the case of
a marine engagement. Its large caliber enables
it to earry formidable and effective ammunition,
while its length Is such that it can be used when
rifles and ordinary pistols are useless. Eithey
shot or shells may be used,

This firearm was recently patentod by My, Jar-
vis Royal, of Rochelle, 111, from whom further
information may be obtained,

Wine from Oranges,
Experiments have recently been in progress in
countries ravaged by the phylloxern, in regard to the substi-
tution of orunge juice for grape juice in wine making, The
first wine made from ornnges, in Spain, has just made its
appearsnce in the market of Valencia, Four kinds have
been produced, one of them a sparkling wine. They are all
said to be of an attractive color, perfectly clear, of an agree-
able, sweet, slightly acid flavor, and of an alcoholic strength
of about 15 per cent.

e S o —
A Little Seaport’s Monopoly.
The little sesport of Scituate, Mass., is almost the only
place in the country where * carmageen,” or Irish moss, is

gathered and cured, although it may be found everywhere |

along the const of eastern New England, Scituate is the
great center of the moss business, and supplies the entire
Union from its beaches.  The moss 1s gathered by means of
long rakes into dories, and the wives and daughters of the

boatmen prepare it for the markot. Everybody knows its

Scientific Amevican,

uso in jellies and blane mange, and it is also largely u.-.u‘cl in
the manufacture of lager beer, The annual product is 10,
000 or 15,000 barrels, worth to the producers about $50,000
| About 150 families are engaged in harvesting the moss.—
Worcestor (Mass.) Spy.

et A e
A NEW FORM OF SULPHURETED HYDROGEN APPARATUS.
AY LE N O, COOLRY, FILD.

Since hydric sulphide is one of the most indispensable and
troublesome of chemicnl reagents, no apparatus can he more
welcome to the chemist than one which is able to yield an
abundant supply of this gas and st the same time ghield the
laboratory from invasion by its disgusting odor.

To furnish the gas at any moment, to generate it only
when in use, to retain the excess, which escaping in bubbles
from the fluid under exnmination contaminates the atmos-

l p
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phere, and at the sume time to be easily and cheaply con-
structed and conveniently used; these are the most desirable
qualities of the apparatus, but qualities which hitherto have
been found very difficult to combine. Believing that no other
form is at once so efficient, so nearly odorless, so cheap, and
80 convenient in use, I offer the following description of an
arrangement represented in the accompanying cut:

Notice, first, the plain but strong wooden frame, consist-
ing of the base bonrd, B, the standard, T, supporling the
crosspiece, C, on top of which, near its ends, are two jron
pulleys,

Notice, next, two platforms, each provided with four stift
curved iron wires, which meeting at the points, D and E, are
fastened to the opposite ends of a strong cord passing over
the pulleys at the top. By this means the two platforms,
like a pair of scale pans, have a free vertical motion.

The materials for generating the gas are placed in two bot-

tles, A und B, one on cach platform. These Dbottles being

ROYAL'S IMPROVED FIREARM, -

tubulated near the hottom are connected by means of a pleco
of thick rubbor tubing, which is rendered more 'impcr\'ious
to gna by immersion in moelted parafine. The bottle, A, is
10 be Mlled to one half its capacity with the dilute acid, while
in the other bottle, 8., fragments of the ferrous sulphide rest
upon u thick layer of broken glass or of silicious pebbles.
The gas bottle, 8, is provided with a tightly fitting rubber
or paraflined cork stopper, through which puz;wslhc delivery
tube, which may be opened and closed at pleasure by means

of the usual nipper-tap arrangement shown in the cut.

At the Jower end of the delivery tube is a long tapering
rubber stopper perforated with two holes, One of these holes
is lined with a plece of rubber tubing, the ends of which pro.-
ject a little beyond the stopper. The end of the delivery
tube is thrust into this rubber tube until it reaches half way
l!lrn\lgll the stopper.  ‘T'his arrangement permits the inser-
tion of a separate picce of glass tube into the lower end of
the stopper, by which a solution way be fed with gas, and
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’il-‘. removal for cleansing after each operation, From the
| other perforation of the stopper a bent tube passes over into
a bottle of ammonia water, W. The cut represents this ap-
paratus in operation

The fuid to be tested is placed in either s test tube or flask.
For small quantities the tube is very convenient. The opery.
tion is as follows:

Insert the short glass tube into the lower end of the s
per. Press the tube or flask containing the fluid up until jis
mouth is tightly closed by the tapering stopper. Depress
the platform carrying the gas bottle, and carefully open the
nipper tap.  The acid flowing from the bottle presses the
from the bottle, 8. It bubbles through the liquid in the tulw
or flask, and the excess then passes over into the bottle, W,
where it is completely absorbed by the ammonia.  Close the
nippor tap, lift the platform carrying the gas bottle, remoye
the test tube or flask and also the short delivery tube from
the stopper; the apparatus is then ready for the next exper|.
ment,

Whether the apparatus is used continuously or at intervals,
the joints being well madeand the foregoing directions care-
fully followed, the laboratory will be free from the odor of
the noxious gas, except that due to the small quantity that
remains filling the tube or flask when it is removed.

A single appuratus with bottles of one gallon capacity has
furnished the gas needed in the Vassar laboratory for the
last three years, the classes numbering from 25 to 50 stu.
dents. The exhausted acid is easily replaced, and the am-
monia removed from time to time, as may be necessary,
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Brier Root Plpes.

Much of the wood used for making the so-called *“brier
root " pipes is derived, it appears, from Corsica. The white
heath, or bruyére (of which *“ brier” is a corruption), grows
in great luxuriance and very abundantly among the tress
and shrubs which form what is called the “ maquis™ coy-
ering the mountain sides.
| In the course of the last few years, since brier wood pipes
| have become such a large article of trade, the heath trees
have become a source of lucrative industry. The roots are
dug up and cut into rough forms of tobacco pipes by circu-
lar saws worked by the water power of the mountain streams.
The pieces, when cut up, are sent in sacks to France, and
thence to America, to be eventually manufactured into
“ brier root pipes.”

Cincinnati Falence.

The fine enameled ware known as Cincinnati faience origi-
nated with Miss M. Louise McLaughlin, of that city, whese
experiments were first successful in 1877, It is fired in o
kiln nt the temperature of 9,000°, the famed Limoges
faience of France being fired to no more 5,400°. The enamel
of Cincinnati faience is exceedingly brillisnt in color, and
20 hard that the point of any steel instrument is said to make
no impression upon it. This invention is indirectly & result
of the excellent schools of design for which Cincinnati is
justly honored.

SOTeES
———- -

New Mechanfeal Inventions,
Mr. Christian Bissmann, of New York city, has patented
an improved Spring Balance that tukes up less space than
the ordinary weights and pulleys, and by which
the raising and lowering of the sash are accom-
plished easily and without noise. I
An improved Alarm Bell has been patented by
Mr. Charley H. Smith, of Delphos, Obio. This
is an improved fire alarm, which is simple incon-
struction and is easily and conveniently operated.
An improved Cane Shaving Machine has been.
patented by Messrs. Charles L. Jones, James W.
Smith, and Henry H. Adams, of Gardner, Mass.
The object of this invention is to construct a
cane splitting machine that will permit of chang-
ing the knives without loss of time, and also to
make the knives adjustable according to the size
of the cylinder. e~
Mr. Julius Bluemel, of San Francisco, Cal,
has patented an improvement in Breech Loading
Firearms, the object of which is to obtain ra-
pidity in loading and firing shotguns and rifles,
and prevent liability of accidental discharges.
Mr. Hosea T. Stock, of Toledo, O., bas
tented an improvement in Supporting Fran
for Excavating Machines, which can be 1o
supported, and moved from place to place on a railread
track, upon an ordinary flat or platform car. Only ce ain
portions need be removed in order to enable the apparatus
to be transported like an ordinary railroad car. ;
New Caustlos, )
Two caustics, which promise to be most valuable, have e
cently been introduced to the notice of the medieal
sion by Dr. B. W. Richardson. They are sodium sad
sium alcohols.  When applied to the skin these alcol
said to cause ** gradual destruction of tissue, which

tensified as to act almost like a cutting instrument.”
These caustics have the advantage that they will
opium, like ordinary alcohol, and also that their )
be stopped immediately by dropping on the eschar I
chloroform, which decomposes the eaustic into '




_ The accompanying engr represents an  Elizabethan
fireplace from th:‘hmry':l:me Barnard, Bishop &

arnard, of Norwich, England. This admirable specimen
of ironwork was a part of the furniture of the Elizabethan
house placed at the disposal of the Prince of Wales at the
Paris Exhibition. o

The American Potterles,

A Werld reporter has gathered some interesting facts re-
garding the growth of the pottery industry in this country
during the last twenty-five years, and the present condition
of that industry, from which we extract:

At the last convention of pottery manufacturers, held in
Trenton & few weeks ago, forty firms were represented, in-
cluding manufacturers of yellow and Rockingham wares, of
cream colored china, of white granite ware, and of pure
china and decorated goods. Pottery, ss a distinet and im-
portant industry, was not known in this country twenty-five
years ago. There were potteries then, but they turned out
only the most common articles and of a poor quality. At
that time the tariff on imported pottery, exclusive of the
best china and decorated ware, was 20 per cent, and so it
remained until 1861, when it was raised to 25 per cent. The
protection thus afforded, although small, gave an impetus to
the trade, and better wares were immediately put upon the
market. When the tariff was finally raised to 40 per cent
the industry leaped up, and at present there are enough pot-
teries in operation to produce twice the gquantity of wares
imported from Europe and Asin. The result, the potters
claim, has been, in a general way, to reduce the price of
wares, so that jobbers can sell
them 18 per cent cheaper than
they could in 1860, and to
improve the quality of the
goods themselves.

A minor hinderance to the
progress of the industry has
been the high price of clay,
flint, and spar, the materials
most iargely used in manufac-
ture. The difficulty in this
respect is not yet altogether
obviated, for the best import-
ed qualities may be obtained
at less cost in this city tban
the best qualities from Mis-
souri. Such a condition of
affairs will soon end, how-
ever, if the project of the con-
vention—to co-operate with
the owners of the best mines
and clay beds to the extent of
encouraging them to wash
the ball clay—should be car-
ried out with success. The
manufacture of yellow and
Rockingham wares, which is
conducted chiefly in the West,
whs the first step toward in-
troducing home products into
the market. These waresaro
of the cheapest and most
common order. Cream co-
lored ware, which is manu.
factured chicfly at East Liver-
pool, Oljo, Jersey City, and
Trenton, 18 next in the order of superiority. It includes
common table ware and houschold crockery. Next in the
order of manufascture comes ' white granite,” sometimes
known as ** American ching.” It s the best porous bodied

ware, and is superior to cream colored ware chiefly because |

it has a vitreous glaze, It also is manufactured in Trenton,
where there are sixteen potteries, and in other places in n
smaller way.,  The manufacture of china is confined almost
exclusively to Greenpoint, where it was first tried as an ex-
periment in 1863, although no goods were put upon the mar-
ket for two years afterward. The superiority of china to
other wares for household use Is due to its homogeneity in
body and glaze, neither of which is porous. Experiments
in designing and decoration were from the first quite expen-
give, and bad it not been for the high prices which provailed
for all sorts of ware during and soon after the war, the mu-
pufucturers would have abandoned them, Their alm has
been to supoersede not only lmported ware, but foreign de-
signs, and to give to the decorated goods that leave the fac-
B s o
for instance, which wus exhibited at the Centenninl, hoas o
central figure in relief of Washington, medallion style, em-
bellishied ut the corners with smull pictures representing the
chief industrics of the country. Ten and dinner sets are
decornted with native leaves or ferns, or in a style pro.
nounced nnd origioal.
.o -—

Mavreanue Brass.—A German periodic ul is responsible
for the following method of making malleable brass: Thirty-
three purts of copper and twenty-five of zine are alloyed, the
copper baing frst put into the crueible,
govered,  As woon wy the copper Is molted, zine,
sulphur, v added,  Tho
sand in the shape of bars,

puritied hy
bs then cast into moulding
will be

ulloy
which, when still hot,

which Is |:m~1'|y;

;muttm ‘\mzmnu.
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Wouherprcor Housens,

The conditions essential to what may be called comfort.
able house building—just now forced upon us by the weath
er—seem, If not misunderstood, to be willfully misapplied
by some architects and builders.  The gospel of true ccono.
my has been preached to them with unremitting zeal, but as
far as house construction is concerned, with little or no good
result.  Wo constantly seo houses built with the intention,
apparently, of wasting beat and space, aud these two fun-
damentals are considered to be provided for if the grates
are not made too deep or large, and the front passages or
halls are squeezed to the narrowest proportions.  The most
commodious of all forms in which a house can be built Is a
square, Now it must be noticed the builder adopts this
shape of house because it saves the expense of outside wall-
ing and expensive roofing, and the architect abliors it be-
cause it is inartistic. The consequence of which is that the
square or bungalow form of dwelling, even in the suburbs
of towns, where it is most appropriate, has grown unpo-
pular of late years, more especially since Gothic has been
the prevailing style. It is satisfuctory to find a return to it,
though economy has less to do with the matter than fashion.
Now, we believe economical house building near all large
towns must ultimmely adopt the square or rectangle. But
there is something more in the square plan than a saving of
walling and roofs. It is the only form that economizes the
warmth of a house, as the larger proportion of the wall sur-
faces are internal. In the irregular and picturesque stylo
the outer walling is 0 much more cold surface added to the
work the fires have to perform: and we may say the waste
of heat in the fashionable villa residences is quite 30 per

ELIZABETHAN FIREPLACE IN THE PRINCE OF WALES' PAVILION,

cent more than in houses built in the row. The “ pies
turesque loving " architect—and who is there that does not
admire the accidental grouping and succession of breaks
and gables in an old manor house of the later Tudor or the
Stuart period?—increases his external walling by every pro-
jeetion and recession he mukes; in fact, one of the articles
of his creed is to pronounce his separate rooms, which ean-
not be done except by ndding to their outer exposed surfaces,
All these charms of piguancy and outline are unfortunately
hought at the cost of fuel and comfort, and we may appeal
to every candid and outspoken member of the profession in
whom the muan of science is not irretrievably lost in the en-
thusiast for style, whether a house of the square form is not
more comfortable than the Irregular and gabled villa or
chateau? Bul the prineiple is self-evident that in a plan of
sguare form the outside walls are minimized, and the inter
nal warmth of o central stove-heated hall or the internal five-
places equably diffused throughout every part of the build-
ing, The advantage of well built hollow walls, and the
importance of damp-proof courses, we need not in a profes.
siona) journal insist upon. In considering walls, however,
the question of a facing occurs; and the profession generally
have set thelr faces againgt cement ag an external covering.
We are not inclined to enter ngaln into o controversy that
has been waged so often—n correspondent the other day in
our journul discussed the subject from o practioal polut of
view—but wo think that there has been a great amonnt of
absurd prejudice ontertained by architects of the musenlar
Gothic school against the use of Portland cement. The fact
is the materinl was so abused by n former generation—it
covered up such vices of construction—that a well founded
contempt for stucco sprang up,  But why should a valuable
materinl suffer because of its Ignorant employment? o
| Portland cement {8 s most valuable ully to the architect when

found to be malleable and capable of being brought into suy | employed rationally, and for the outer surfuces of rough

shape without showing orucks,

| brick or conerete walls it is often ubsolutely necessary. The | When this is dry the boards

great evil of its use, we have always contended, is its being
made to represent such features as stone cornices, trusses,
and other details for which stone or bricks can be only
rightly used; but if used for the plain surfaces of walls it
admits of many forms of appropriate decoration.

The next important feature in a weather-proof house is
the roof. Here, aguin, the advantages of a plan in which
the external boundaries partake of a square are obvious to
every practical builder, but for like reasons to those at
which we have hinted in regard to irregular houses, the fact
is disregarded by the ** artistic architect.” A square trough
shaped roof is both unpleasing and easily choked up, and &
lofty pyramidal roof is quite asungainly and ugly. But both
these evils can be obviated by making one or two slight
breaks, by which a rectangular arrangement of two or more
span roofs may be gained, always remembering that the
simpler the roof is, and the fewer its component parts, and
therefore gutters, valleys and hips, the better. It is some-
what amusing to find this rule disobeyed, all conceivable
jumbles of steep roofs, flats, and gables being adopted to
produce piquant bits of effect by the young architect, though
it is by no means a lsughing matier with tenants who have
to do external repairs. The bad arrangement of roofs with
respect to aspect is one of the commonest defects. It is not
unfrequently that one sees a house with the valleys opening
toward the most exposed quarter, or a series of open gutters
in such a position that every wind would convert them into
eddying troughs. Hopper-shaped roofs and inclosed gutters
are arrangements always better avoided, and the principle
should be to expose as little roof surface to the wind and
wet as possible. The conformation of a roof we believe to
be of immense importance 10
the comfort and security of a
house, and no part thereof
should be open to the attacks
of heavy rainfalls or severe
gales. For duchess or coun-
tess slates a lap of 3 inches is
not tvo much for ordinary
pitches, and 2 inches is much
too small; each slate should
be secured with two nails,
and these ought always to be
of copper, zine, galvanized
iron, or dipped in oil. Again,
lead should be of at Jeast from
6 Ibs, to 7lbs., the latter in
the flat gutters and the former
in the hips and valleys. Pa-
tent ridge and hip rolls, made
of slate, fastened with screws
set in oil putty, are next to
lead in effectiveness, and it
should ever be remembered
that cheap roofs are the dear-
est in the end.

There is also an immense
amount of ignorance about
chimney building, or as to
what constitutes a good draw-
ing snd what a bad drawing
chimney. We know it is per-
fectly useless to frame a code
of rules on chimney building,
when the exigencies of house
design have to be cousulted,
but when nothing interferes
all chimneys should be placed on the sheltered sides, as in-
ternal stacks undoubtedly draw the best. Chimuey stacks
ghould always be built high enough to clear the effects of
obstructing roofs, a8 a ““blow down ™ is often experienced
in flues that barely overtop an adjacent roof, and in those in
a valley between two roofs.  Of course, the inducing cur-
rents must be considered in reference to the prevailing winds,
and not from the lee sides. One common error is to mako
flues too eapacious, and to build them with large throats,
the consequence of which is the upward currents or gases
are cooled down and the velocity retarded. The heated
goses ascend in the conter of the flue, which, if too large,
{ cause down currents to be established, and the phenomena of
! smoky chimneys are greatly due to this cause. We might
extend these remarks to the best position for fireplaces, upon
which much might be said; but, as wo have just remarked,
the exigencies of plan are paramount, and the builder or
architect has to consider rather the least objectionable of
modes than the adoption of the best course, —Building News,

s i e,
Stalnlng Floors,

Tur London Furniture Gasette commends the following
mothod of staluing floors in onk or walnut colors: Put 1 oz,
Vandyke brown fn oil, § ozs. pearlush, and 2 drms. dragon's
blood, into an sarthenware pan or large piteher; pour on the
mixture 1 quart of bolling water; stiv with a piece of wood,
The stain may be used hot or cold.  The boards shonld be
smoothed with o plane and glass-papered; il up the cracks
with plaster of Parls; take  stiff brush, dip in the stain, and
rub this in well; the brush should not be rubbed across the
boards, but lengthwise, Only a small plece should be dm
atatime. By rabbing in one place more than suother un
appearance of onk or walnut s more
dry the boards should be sised with
boiling glue in water, and brushi ‘

PARIS EXHIBITION.
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“the well known varieties of calcite are found; and in some

(Continued from page 87.)

At the southern end of the arca known as the Elfin Ram-
ble begins Stonewall Avenue, not yet thoroughly explored,
Dbut sceming to lead toward Ruffner's Cave,  Its chief attrac-
tions are Brand's Cascade, unsullied alabaster, and the most
beautiful formation of its kind in this locality; the Twin
Lakes, united by & tunnel; a curiously carved and inlaid
floor: a bank with a profusion of mottled drapery; and also
various grotesque similitudes.

On returning we cross a natural bridge to the Imperial
Spring, 16 fect deep, in a grotto 85 feet long and 25 wide.
Brown columns form the wall, with white stalagmitic statu-
ettes set in niches, and between them snowy alabaster gushes
out and over the rocks below. The roof slants from front
to rear, and is set as thickly as possible with stalactites about
a foot long, aud averaging by count 64 to the square foot.
Calculating on this basis, there are within this little grot
44,800 pendants, each tip glistening with a pearly drop.
What millions there must be in the whole cavern |

One of its distinguishing features is the existence of these
pools. There are hundreds of them. None of true springs,
and none are large enough to be called lakes, though both
terms are used. The basins vary in size, from 6 inches to 50
foet in dismeter. They are often found in strange places;
on & ledge, on top of a mound, or on an overgrown stalag-

mite. The water is so absolutely transparent that the in-
cautious explorer may learn of its presence only by walking
directly into it; and more than one has tried to drink froma
bowl that had run dry. This purity is due to percolation
through the rocks.

The refined carbonates in solution are slowly deposited.
Where continuous trickling into a shallow pool bas kept
the water in & state of agitation, spherical bodies have been
formed. Theseconcretionsare called pearls, marbles, birds’
eggs, and snowballs, according to their size; there is a very
large one called the “cannon ball.” The exterior of the
nodules is often highly polished by friction, and the interior,
on fracture, exhibits a shining, radiated structure. They
become attached to the bottom whenever agqueous agitation
ceases; and, if the drip meanwhile continues, they often
grow up into a cone. This explains the fact that stalag-
mites frequently rise out of pools. The same result, however,
would ensue if a bit of limestone or any other hard sub-
stance should fall info the water.

It was some time before we realized the fact that all these
calcareous basins were built up by deposits from the water
they contained. The beautiful crystals, drusy, feathery,
fern-like, lining the sides and bottom of every water-filled
cavity, are not mere ornaments, They are the materials
of which the walls are made. Under the microscope
grains from the substance of the wall are identical with the
lining erystals, in shape as well as composition. Many of

of the long crystals a prismatic development led us to class
them as aragonite.

The more rapid evaporstion at the surface so aidsthe work
of crystailization as to make the edges grow over the water
and give the exterior of the basin a remarkable curve, of
which a beautiful illustration is given in the structure of the
Coral Cascade, near the farther end of the cave. Ten little
terraces, with ruffled margins, rise in succession, each catch-
ing the overflow of the one next above, and the upper oneis
over three feet deep, with the front greatly curved. The
appearnnce of the crystals is not unlike the grouping of
corals,

The varistions of water level are strongly marked by rings
or ridges, especially in some of the larger pools. Brodus
Lake, for instance, not only reposes on a bed of crystals,
overarched by a wvault bristling with stalactites, but it is
girdled by u erystalline strand once covered-by its bright
water, It is now 50 feet across, but was formerly twice as
wide and 5 feet deeper, judging from the curved rampart,
whose margin it must have touched, and whose horizontal
folds clearly indicate the changes of level. To the same
cause are due the outgrowths about the roots of some rich
buff stalsgmites slashed with white, and others less con-

These are flat on top and rounded underneath
like varieties of woody fungus. They vary in size from one to
8 inches, and some of them have a velvety coat of olive-tinted
erystals and are tipped with red and purple.

When the excess of carbonic acid, by which the carbonate
of lime ix lield in solution, evaporates rapidly, besides the
crystal crust below, a sheet, like a film of ice, is slso shot
ncross the surface. A floe example of this Is found at the
Fairy Spring, whose brim nearly meets the stout stulactites
that hang above it; and whose surface, 12 feet broad, only
shows half its extent, the rest being concealed by such an
icy film as that described.

Wenowhere found the acicular erystals of sulphate of mag-
nesia, nor the gypsum rosettes, for which the caves of Ken-
tucky and Indisna are so celebrated.

But we are lingering too long amid the sparkling pools and

Scientific American,
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white. Down the dark gorge a specter seems to wave its |
arms. It is only another snowy column.

On the left a sloping ascent of red clay, deeply furrowed, ‘
shows that we are not far from the surface. Asa visitor was ‘
writing up his notes, near this point, s rabbit sprang by, up- ‘
setting his lamp, and disappeared up the slope. A pit of
considerable size, not far away, together with our subsequent
survey of the surface, indicates that the locality is directly |
under the great sink northwest of the entrance,

After admiring the charming formations of Oberon's Grot,
and especially the Crown and Fairy Veil, an elegant bit of
transparent drapery, we pass beyond a stalagmitic curtain,
only 6 inches thick at the edge, but 80 feet wide and 50 high,
and find ourselves in the Giants' Hall, of whose concourse of
wonders no clear idea can be had without repeated visits,

Seated on this Fallen Column, that looks like a prostrate
and moss-grown oak in the forest, let us study cave history.

The popular notion that voleanic upheavals caused these
subterranean cafions is correct probably only as to the origi-
pal rift in the rocks; all else was done by the chemical and
mechanical action of acidulated water. This subtle agent
sought out the joiots, seams, and other lines of weakness,
till the waterswept channels deepened into what is now
Pluto’s Chasm. Softened ledges were dislodged, successive
floorsundermined and cut through, walls between this and
other chasms broken down, nntil cavities were finally scooped
out far more prodigions than those now visible; and the axis
of erosion was 8. W. to N. E. Branches at different levels
were also excavated.

Room was made by this means for calcareous deposits, and
the vast halls began to be slowly filled up by stalactites and
stalagmites, many of them growing to great size.

Then came a catastrophe. The outlet of the subterranean
river was somehow obstructed, and the pent up waters were
accumulated till the entire cavern was filled from lowest pit
to loftiest gallery—a fact proved by the earthy deposits and
the uniform erosion of dripstone. (Dripstone is a term au-
thorized by English geologists, representing all kinds of cave
formations.) During this period, whose duration we have
no means of conjecturing, the carbonic acid absorbed by the
rain water from the atmosphere, and more especially from
decomposing vegetation and surface soil, would be brought
into contact with the calcareous deposits, destroying their
texture and causing a species of decay. Under the blackened
exterior of this Fallen Column is what once was alabaster
firm as ivory, but now it is transformed into a chalky sub-
stance, through which a knife blade can be thrust to the
hilt.

Finally a new outlet was found, independent of the origi-
nal system of drainage, and supposed to be in the deep spring |
near Blackford's Furnace. There is every indication that
the waters departed with violence, tearing down loosened
rocks, hurling stalactites to the ground, and felling huge
columns like trees in the tornado’s path.

On an eminence to our right stands a sublime monument
of aqueous energy. It is the Hollow Column, 100 feet in
circuamference and 40 feet high. Finding it too rugged and
compact to be overturned, the fierce waters pierced its mar-
row, leaving a tubular passage from top to bottom that is at
present the only way of access to the extensive and beauti-
ful galleries above the Giants’ Hall, the distance from whose
ceiling to the floor below is said to be in certain places about
160 feet.

In Stebbins Avenue, near the entrance, besides the Silver
Lake and other attractions, is the Leaning Tower, a mass of
stalagmite, whose enormous weight broke down the ledge of
limestone, 3 feet thick, on which it had been created. The
waters undermined it, and it fell about 6 feet into the de-
pression, where it now stands amid a broad pool; it was
not overturned, only tilted Jike the Campanile of Pisa,

The flow of subsiding waters became gentler toward the
last, merely removing the softened exterior of the dripstone,
leaving a wavy surface with sharp angles and polished sin-
uosities, often exhibiting diversified layers like the gnarled
grain of precious woods,

The volumes flooding the cavern from the funnel-shaped
sink overhead brought in, first and last, a quantity of clay
and =0il equal to the dimensions of the sink, plus the wash-
ings from the upper hillside. The sink is now about 800
feet across and 40 feet deep, and may have been larger be-
fore the general surface was lowered. Hence the sum total
of alluvial filling is many thousand cubic yards, Thiscause,
together with the decomposition of dripstone, accounts for
the embankments in the Elfin Ramble, whereby that portion
narrowly escaped obliteration.

Quiet having been restored, and the water trickling instead
of rushing, a tolally new set of stalactites came into exis-
tence. Some of them were formed, as usual, from the erude
materials furnished by limestone; but others from the re
fined substance already once used in the older formations,
Thus originated very striking contrasts, How grandly the
Angel's Wing, with snowy plumage, sweeps out from the
dingy and corroded mass whose inner substance it only re-
casts! Those softly draped and tinted figures in the Sarncen's
Tent really owe their being to the grim ogers that guard them.
The finest of them all, 8 foet high, and lovely as & Hourd,
has its rippled and dimpled contour, beesuse the pellucid
alabaster so faithfully followed the wrinkles, while it rounded
the angles of the ancient and worn form that it Incases.

thelr caleite gems, We cross Pluto's Chasm, nesr its south
ern end, where a curious palisade of stalagmites grows to |
bulky dimensions on the further margin. By the bridge

stands Proserpine’s Pillar, ove ball brown and the other | yeqst 15 oot by the fall,

Before leaving the Fullen Columu let us take its moeasure
and ask its age. It is exactly 12 feet in diameter and 21 feet
long as it lies, with its butt lower than #ts tip, shortened at
By burning magnesium we disoory

fur above us the scar made when it was wrenched away and
fell swaying to and fro. Time enough has elapsed for a
cluster of stalactites to form hanging transversely from the
end now uppermost. They are 11 inches wide and 4 feet and
b inches long.  According to long-continued observation of
the rate of stalactitic growth in Wyandot Cave the nge of
this group would be exactly 1,325 years. But the only way
to tell the age of Luray Cavern is by a series of local experi.

| ments; and even then only an approximation can be made.

Music may be had in these subterranean halls, Mellow
tones, like tolling bells, follow blows on the Chimes. Another
largo group of musical stalactites is well named the Organ.
It foll, with the ledge on which it grew, points downward,
into the mud, leaving many of its 56 pipes free and sonorouns.
They are solid, not tubular, and vibrations of the larger ones
lnst a fall minute.  The entire musical seale can be produced
by striking selected stalactites, and simple airs may be played
by o skillful hand.

Space is desired for more than the mere mention of Babel,
with its 22 stories rising on dwarf colonnades; the Mosque,
with its domes and minarets; the Bridal Chamber and its
alabaster floor; the Turbaned Sultana; the Empress Column,
white, with a pink capital; and many a stately but nameless
shaft. A secret way leads back from the Spectral Column
to the Empress, and on to the Pavilion.

The S8words of the Titans are monstrous blades, 40 feet
long, suspended from aloft, and keen of edge. Their hol-
low structure can be seen where was once broken off a sec-
tion that has now disappeared. Their origin, and also that
of the delicate scarfs already described, is in trickling lime-
streams, running together on a sloping surface and then grow-
ing downward till the curved sides meet in one edge. Acids
have made some specimens in the cave look like sides of
leather or even like threadbare blankets and flimsy old
shawls.

The Double Column is surrounded by the Naiads' Bath,
and is as unique as itis grand. A stalactite, 50 feetlong,
tapers to the floor with unbroken longitudinal grooves. Its
companion stalagmite, instead of meeting it point to point,
rises in joints and stories 30 feet and holds it in an embrace.

The Pavilion is approached through a corridor walled in
by huge fallen rocks. It is circular, with many alcoves; is
100 feet wide, and is floored for the use of assemblies.

The Chalcedony Cascade, at the entrance of this room, is
a mass of mammillary alabaster, 25 feet high and 30 wide, a
continuation of a similar formation above, that can only be
seen by difficult climbing. It is semicircular and remarka-
ble for its variegated hues: brown, yellow, steel-gray, ashes-
of-roses, drab, milk-white, and blue. It is a new formation
upon the old, and a row of stalactitic teeth 4 feet long,
ancient relics, skirts the base. 7

By a perilous ascent over stubby stalagmites we gained ad-
mittance to Campbell's Hall, and a noble room to its right.
In the former stands the Mermaid, 5 feet high, tapering from
2 feet at the base to 1 at the flat white top. Strings of shin-
ing beads adorn the sides downward, growing into scales
like those of a pine cone, only pearly instead of brown, and
with pink edges. Increasing still in size they turn to a
lead-blue. Dispersed about the base are little white stalag-
mites sceming to float on milk. Brown mossy orystals grow
in clusters near by this marvel of beauty. .

Beyond the Pavilion is the Coral Cascade, and still further |
on an exquisite grotto named in honor of Me. J. J. Collins, L
whose graphic word-painting and ingenious theories have -\
interested 50 many thousands in the scenes of Lurny Cavern. N i

The distance from the entrance directly to Collins' Grotto = |
does not exceed 1,500 yards, and might be shortened. But T |
the tunnels, catacombs, and galleries expand into a labyrinth, ‘ 1
for exploring whose intricacies many daysare required. The 2 3
task will be much abridged when the proprietors carry out it
their plans for making every portion easily accessible. =

(70 b¢ Continved.) Ry | s
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New Agricultural Inventions,

Messrs, R, 8. Squires and Frank Kaiser, of Kansas City,
Mo., have patented an improved Baling Press for baling hay,
straw, cotton, for pressing pomace, grapes, ete., in cider and
wine making, and for other similar uses. It is simple, con-
venient, and effective,

Mossrs. John J. Reicherts and David Tipton, of Delaware,
Ohlo, have patented an improved Field Roller and Planter,
by which the seed isdropped by simple mechanism, and then
covered by the roller, the ground at the same time being
crushod and broken and left in good condition for after ope-
rations, -

Mr. Robert L. Patterson, of Bello Plalne, Kan., has pa-
tented an improved Attachment for Corn Planters, which is
s0 constructed that the dropping slide is operated by the ad:

vance of the machine to drop the seed at uniform distances
apart., b
Mr. Hornce W.Thompson, of Bellows Falls, Vt., has patent-
ol an improved Scythe Snath Fastening, in which the ferrule
attached to the end of a snath has a pmjmﬂn‘wu@hi
in whoso outer end is formed an arcshaped slot to
and permit lateral adjustment of the loop or eyebolt
clamps tho shunk of the
Mr. Heory Hardick, of Liberty, N, Y., has pater
improved Fence. The Invention consists in o
having an anchoring crossbaror foot cast upon
and buttons upon one of its vertical sldes, for the
of the wire ralls; an intermedinte stay poltf:h,(m

which anchors a vertical cross tie connecting the
nal wire ralls, i A
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An experience of moro (an thirty years, and the pre-

parntion of not 1oas than one hundred thousand applica-

v nta At home and Abroad, onable us to un-
10 o liwn and protics on hoth continents, and
' unequated facllities for proouring patents
ovarywhoro, naddition to our factlities for propariog
Ariwings and spocifioations quickly, tho npplicant can
rest Assirod that his oaso will bo filod n the Patent Of-

without delay. Tvery applieation, in which the fees
aye boon pald, 1s sent complote—including the mudel—
the Patent Offioe the same day the papors wre signed

it our ofoo, or rocelyed by mall, so thoro s no delay in
Mling the oaxo, n complning we often hear from othoer
poureos. Anothor advantage to the inventor in seouring
his patont through the Sclentiflo Ameriean Patont
Agoney, It tnsures o spocinl notlee of the invention In
the SCINNTIVIO AMEIIOAN, whioh publication often

opons negotintions for the salo of the patent or manu-
fuoture of tho artlele. A synopals of tho patent laws
In forelgn countrios may bo found on another page,
and persans contemplating tho seouring of patents
abroad are Invited to write to this oMee for prices,
which have beon reduced In socordunce with the times,
and our porfectod faollities for conduoting the business.
Address MUNN & CO,, oMoe SOTENTIFIC AMERICAN.

Buginess and Levsonal,

The Charge for Insertion under this head s Ona Dollar
@ line for each Ansertion ; adout elght words to a line.
Advertisements must b recelved  al publication office
as early ar Thursday morning to appear in nect issue,

At nuetion, January 21.—A complete Sewing Maching
Munufactory. Fine machinery, spocinl tools, patents,
stook, maohines. Catalogues ready. Call at 416 W, 1ith
St N, Y.

Valves and Hydrants, warranted to give perfect satis-
faotion. Chapman Valve Manuf. Co., Boxton, Muss,

Nickel Plating.—Wenzol's Patent Perforated Carbon
BPox Anode for holding Grain Nickel

H. Prentiss & Company, 14 Doy 8t,, N, Y., Manufs,
Taps Divs, Scrow Plates, Ronmors, oto.  Send for Hat.

Whanted—Good 24 hand Brussels Carpet Looms,  Ad-

dress, with partioulars and price, P, 0. Box 137, N.Y.

Juryis Patont Bofler Setting, same prineciple as the
Slomens  process for making stoel; burns  soroon-
ings and all kinds of wuaste fuel, without blower.
A, F. Upton, Agent, 8 Congreas 5t., Boston, Mass,

Save your Fuel.—From onefifth to one-third of the
Jasunl nmount of coal bills can bo savoed by tho use of fire-
proof non-conducting Asbestos Covorings on hotalr and
steain pipes, bollers, heater plpes in dwelllngs, oto. The
genuine oan be prooured only of The H. W.Johns Manu-
facturing Company, 87 Malden Lane, Now York, paten«
tees and manufacturers of Asbestos Palnts, Rooting, ote.

Best Power Punching Presses in the world, Highoest
Centennial Award. A H. Merriman, W, Meriden, Conn.

Needle Polnted Iron, Brass, and Stecl Wire for all
purposes. W. Crabb, Newark, N. J.

Wanted. —Proposals for the manufacture of a Combli-
nation Tool, 12 inches long, part tempored steol, Address
* Patent,” P. 0. Box &3, Baltimore, Md,

Nickel Platers and Manufacturers use Bunnell's Now
Nickel Sol d to be no infri

beantiful deposit on iron, brass, copper, etc., commend
1t as the best working solution yet produced. Materials
for solution, which is easily made, together with prices,
ete., furnished upon application. J. H. Bunnell, Elec-
trician, 112 Liberty St., New York.

Machine Cut Brass Gear Wheels for Models, ete. (new
list). Models, experimental work, and machine work

| Bteel Castings true to pattern, of superior strength

tupon |
any patent. Its low cost, easy, rapld action, white and |

; 59

kinds, eminently superior, manufactured by Bentel,
t & Co., Hamilton, Ohlo, at lowest prices.

and durability, Gearing of all Kinds. Hydraulie eylin-
dors, orank shafts, cross howds, connecting rods, and
machinery castings of avery description, For price list
and olrcular, nddress Choster Stoel Castings Company,
Evelinn 8t., Philadelphia, Pa.

Machine Dinmonds, J, Dickinson, 64 Nassaun 8t,, N. Y,

Elevators, Frelght and Passengor, Shafting, Pulleys,
nnd Hangoers. L. 8. Grayos & Son, Rochester, N, Y.
Holly System of Water Supply and Fire Protection for
Citles and Villagos, See ndvertisernent In Sclentific
Ameriean of this weok,
l Sir Henry Halford says Vanity Fair Smoking Tobacco
hins no equal. Rocolved highost award at Parls, 1578,

For Shafts, Pulloys, or Hangers, call and sece stock
kept at 79 Liberty 8t. Wm, Sellers & Co.

Wm. Sellers & Co,, Phila,, have fntroduced a new
Injoctor, worked by a single motion of a lever.

Wheels and Pinfons, heavy and light, remarkably
strong and durable, Especlally suited for sugar mills
and similar work, Plttsburgh Steel Casting Company,
Pittsburgh, Pa.

Self-feeding upright Drilling’ Machine of superior
construotion. Drills holes from X to X In. dinmeter.
Pratt & Whitney Co., Maunufs., Hartford, Conn.

The Lambertville [ron Works, Lambertville, N. J,,
bulld superior Engines und Bollers at bottom prices.

NEW BOOKS AND PUBLICATIONS,

Dz TEOENOLOGIE DER WIRKEREI, FUR
TECHNISCHE LEHRANSTALTEN UND ZUM
SELBSTUNTERRICHT. Leipzig : Arthur
Felix. 2 vols. 8vo.

In this work, the auathor, Mr. G. Willkomm, Director
of the Collego of Textile Industry, in Limbach, ncar
Chemnitz, Saxony, has laid down the experience of a
lifo of practical labor and theoretical stady. Part L,
which appeared in 1875, treats of the elements of knft-
ting, looping, embroidering, etc., a8 well as of the more
simple machinery and appliances used in handwork-
ing. Of great practical value is the second chapter,
which gives a detailed description of all goods of this
character ocenrring in the market and their relative
value. A brief sketch refers to the early history of that
branch of textile industry. Part TL, just issued, treats
principally of weaving machinery, describing about one
handred of the best machines now in use in Enrope and
the United States, The illustrations are very carcfully
executed, some of the smaller parts of the machinery
being shown two or three times their natural size. For
each illustration the exact proportions are given, There
ure 24 large plates, containing not less than 550 illustra-
tions. Great pains have been taken by the author to
ndd to all the technical terms in German the corre-
sponding expressions i English and French., This
feature will make the book valuable to those who,
possessing only a superficial knowledge of the langnage,
are not acquainted with German technical terms. A
special index connects the drawings with the corre- |

sponding passages in the text. On the whole, the book |
will be found of great value as a handbook for the
manufacturer and mechanical engineer, and also as a
| text book for the student of textile mechanics,

| Saw AxD Praxma Mrnn DIRECTORY OF THE

Usrrep StATes AxD Caxapas. Mil-
i waukee, Wis, : Publication Office of the
i United States Miller. $5. ‘

Scientific dmervican,

| ounces, or it may be measure, 50 many gallons, quarts,

Beat Wood Cutting Machinery, of the Iatest improved l A concentrated solutlon of the soluble aniline black in

water makes an excellent Ink for this purpose, Use hot

water to make the solation,
() 8. D. M.—The curious hairlike sub-

stance iy similar to the mineral wool now largely made
from molten blast furnace slag by contact with a jet of
hotalr or steam,

(8) A. J. L. agks for list of hooks on both
theoretical and practical chemistry, for one who is abont
to enter tho study of chemistry to become an analytical
chemist, A. The following are among the best: Theo-
retienl Chomistry—Remsen, Cooke, snd Hofmann, In.
organic Chemistry—Wohler, Gorup-Besanez, and Miller,
Organie Chemistry—Fittig's edition of Wohler's Organ-
lo Chomistry, and A. Batterow. Aunalytical Chemistry —
Fresenfus' Qualitative and  Quantitative, Elfot and
Storer, H. Will, and Thorpe.

(9 F. N. (Beyrout, 8yria).—The sample of
thread is sized with taploca starch and glazed in the fin-
{shing machine. Your other Inquiries will be referred
to subsequently,

(10) W. P. asks: Can you tell me the object
of putting sal ammoniac in the packing, or fron scales,
which surround the castings to be annealed in malleable
fron? A. The ammonium chloride is added to the cast-
ings after annealing and while still hot to rerust the
hematite and magnetic oxide of iron nsed, so that they
can be used again. It has nothing to do with the mal-
leability of the castings, The whole process is described
in “* A Practical Treatise on Casting, " pp. 281-289,

(11) A. K. asks: 1. What are the materials
uged to make oxygen gas by the generator shown on
p. 42, vol. 897 A. The apparatus is not used for the
mannfacture of oxygen. 2, Can carbonic acid gas be |
made by the same process? A. Use small Jumps of |
marble and hydrochloric or sulphuric ucid diluted with |
two or three volumes of water,

(12) M. S. P.—Itis the strained and dried
jelly of Irish or Carrageen moss ( Chondrus crispus). The
jelly is prepared by boiling the dry moss in water,

(18) J. Q. asks what are the uses of sodium
(metallic) and alominum, also of the demand for them
in the American markets. A, Sodium is chiefly nsed as
a reducing agent in some metallurgical operations, as
in the separation of aluminum and magnesinm from
their ores. It is also used In Crooke’s silver amalgama-
tion ¥ , and ionally in the reduction and puri-
fication of zinc, and in certain chemical operations, It
is quoted in New York at $0.65 per ounce. Aluminum
i principally used for small weight, light tubes for opti-
cal instruments, also to some extent for surgical instru-
ments and appliances, and for the production of alumi-
num bronze, for bells, ete. It sells for $1.30 in New
York. The market for both of these metals is very
limited.

(14) “Reader” asks what is meant by so
many parts of this or that in the receipts given in the Scr-
ENTIFIC AMERICAN. A. A part is a unit of quantity; for
example, it may be weight, as =0 many pounds or

pints, or ounces.

(15) H. G. A. writes: Suppose I place an |
engine In position for the forward stroke, and move it |
until the crosshead s at half stroke, does the cmnk '
stand 90° from the dead center line? If not can you

explain why not* A, It does not, on account of Ihci

| angularity of the connecting rod. You will find the |

matter fully explained in Auc! *** Link and Valve |

21) W, 8. C. asks: How far will water
fall in one second 7 A. About 16/ feet.

(22) J. M. asks: Under the same conditions
which of twosteam radistors having the same exterior
surface, will be the most effective, one having thick or
thin sides? A. We think there will be a slight advan.
tage in the case of the thin radiator,

(23) W. B. H—The fact that a stone falls
more rapidly than & feather, Is due solely to the nn-

equal reslstance opposed by the air to the descent of
these bodies. In s vacuum all bodles fall with equa

 rapldity.

(24) C. W. W. asks: 1. Is it not true that
carthquakes are becoming leas numerous? A. No. 2,
1# it not acknowledged by our best sclentists that the
earth's crast, a3 we understand it, is growing thicker

' aa time advances, and If possitle give approximate ratio

of increase or decrease? A, Savants consider the esrth
golid, 3. Where can I procnre & work that will answer
questions of & geological nature (like aboyve)? A. Dana's
Manval,

(25) *“ Subseriber” writes: T am building a
hoat 16 feet long, 20 inches wide at the bottom, Is decked
all over, but 6 feet long, 134 feet wide through the mid-
dle, und 13 inches high; what T want is o mil that
would suit it, and how large should It be? A, If you
employ the usual cat rig, & safe sall would be abont 12
feet long on the boom and 9 feet hoist,

(26) C. W. J. asks: What is the smallest
power, in foot pounds, that will answer for the motor to
drive a family sewing machine at work? A. About § of
a horse power.,

(27) A. M. asks: What diameter should the
piston be for a piston blower for a furnsce 6 Inches in
di terand 16 inches to the top of the brick, what
length of stroke, and at what speed should it be driven?
A. Proportion it 50 that it can deliver about one cubic
foot of air per minate.

(28) F. W. P. asks: From which does heat
radiate the better, a smooth or a rough surface; In
other words, which heats a room the quicker, a highly
polished or a rusty, rough stove? A. Melloni’s experi-
ments show that a rongh metallic plate is a better ra-
diator than a polished one, other things being equal.

(29) M. M. asks: What is good to clean and
polish the silver cases of watches? A. Well prepared
rouge, or infusorial earth, rotten stone, tripoli, ete,, are
among the best. Well burnished silver requires no after
polishing.

(80) Charley asks for directions for making
a small horizontal steam engine. A. It would be well
for you to copy some style of large engine, making your
selection from the numerous illustrations in the back
numbers of the SciesTiFic Axemicax. You can buy
narbgﬂﬁcv«ﬂngmxudywmwgemﬂ. See
ouar advertising columns.

(31) C. C. W. and others.—The principal
difficulty with phonographs made by amatenrs lies in
the damping of the disphragm.  In some instances, the
diaphragm is 8o thoroughly damped as toalmost entirely
provent vibration; while in other cases the diaphragm
is almost as free to vibrate as if no attempt at damping
had been made. It is difficuls to give directions that
would apply In all cases ; we therefore recommend ex-
periment. The best sixe of needlo Is the common carpet
needle, and the needle spring should be fully as heavy as
represented in the drawings accompanying the direc

tions for making a phonograph contalned in Scisrore
Axznricax Suvrrrexzst No. 138 Make your needle
(18) W. V. asks (1) for a receipt for recut- | spring like that In the drawings; If it ls a JHttle stronger

generally. D. Gilbert & Son, 212 Chestnut St., Phila., P, | A useful directory giving the names of all the saw- | Motions."

) mills and planing mills fn the United States, Canada,
For Solid Wrought Iron Beams, ete., see advertise- | 2
-~ ¢ Add Union Iron Mills, Pittsburgh, Pa., for | New Brunswick, etc., with the names of thelr owners, |

lithograph, ete.

The publishers of the MiZZer have also lssued a similar

ting flles with acid. A. Dip them fora short time in it will do noharm. Carefully adjust the damping of the

Sei. Am.; a full set for sale. A.F. Park, Troy, N. Y. | Girectory of the flour mill owners of the United States | dilute sulphuricacid, 2. Can you tell me what the tolu | diaphragm, and speak very loudly and distinetly Into

Presses, Dies, and Tools for working Sheet Metal, etc.
Fruit & other can tools. Bliss & Willlams, B'klyn, N. Y.

BI'k’s, Mech’s, Ma'fs , address Box 73, Willimantic, Ct.

For Sale. —Browmr & Sharp Universal Milling Machine;
Bement Profiling Machine ; first-class 2d hand Machine
Tools. E. P. Bullard, 4 Dey 5t N. Y.

Send for circulars of Indestructible Boot nnd Shoe
Soles to H. C, Goodrich, #) Hoyne Ave., Chicago, 111,

Nickel Plating.—A white deposit gnaranteed by using
our material. Condit Hanson & Van Winkle,Newark N.J,

1,000 2d hand machines for sale, Send stamp for de-
scriptive price list. Forsalth & Co., Manchester, N. H,

Galland & Co."s improved Hydraallc Elevators. Office
26 Broadway, N. Y., (Evening Post Building, room 22,)

Manufacturers of Type Making Machinery. Address,
with etrculars, John Fim, Erle, Pa.

Brush Electric Light.—20 lights from one machine,
Latest & best light. Telegraph Supply Co,, Cleveland, O,

J. C. Hoadley, Consalting Engineer and Mechanical
and Sclentific Expert, Lawrence, Mass.

The Lathes, Planers, Drills, and other Tools, new and
second-hand, of the Wood & Light Machine Company,
Worcester, are to be sold out very low by the George
Piace Machinery Agency, 121 Chambers 5t , Now York,

Hydraulle Elevators for private honses, hotels, and
public bulldings. Burdon Iron Works, Brookiyn, N. Y.

Bolt Forging Machine & Power Hawmers a speclalty
Send for circulars. Forsalth & Co,, Manchester, N H

Solid Emery Vuleanite Wheels—The Solid Original
Emery Wheel — other kinds imitations and inferior,
Caution.~Our omme {5 stamped In full on all our best
Standard Belting, Packing, and Hose. Buy that only.
The best is the cheapest. New York Belting and Pack-
ing Company, 37 and 38 Park Row, N. Y.

Bevine & Co.'s Hydraulle Elevator. Great power,
simplicity safety economy durnbility. 81 Liberty St.N.Y,

For Town and Village use, comb'd Hand Fire Eogine
& Hose Carviage, 825). Forsalth & Co., Manchester, N. H.

Bydrmulic Presses and Jacks, new and second hand,
Lathes and Machinery for Polishing and Bufing Metals,
E.Lyon & Co. 4 Gmnd 8t N. Y

Inventors' Models, John Rathven, Cinclnnatd, O,

Sheet Metal Presses, Forracute Co,, Bride ton, N. J
Palverizing Mills for all hard substances and grinding
purposes. Walker Bros. & Co,, 24 & Wood 8t., Philla., Pa

Howard Patent Safety Elovators, Howard Lron Works,
Bumslo. N, Y,

| and the Canadian Dominion.

:

]

(1) H. M. P. asks how to preparc artists’
canvas. A. Dampen the canvas, tack it on the stretcher,
apply a thin coating of starch sizing, when dry apply
thick paint of the desired tint. i

:
(2) G. B. asks: 1. Why is it that a wagon
wheel travels faster at the top than at the bottom wher |
| ranning along the ground? A. See p. 304, lssue of
December 21 last, 2. What gases have not boen liquefied
by any means? A. MM. Plotor and Callletet have re-
| cently succeeded In liquefylng all of the so-called per-
manent gases.  See pp, 64, TL 78, 111, 17, and 188, vol,
88, Sorestorie AMERICAN. 3, If sulphurie acld be
poured into a jar contalning strong nitrie acld, will
there bo an explosion? A, No, the aclds should, how-
ever, be mixed gradually to avold overheating, which
would otherwise occur, 4. What Is the composition of
gun cottem? A, According to the best chemical analy-
sls, gun cotton Is trinitro-ccllulose (CH,(NO,),0,),
consequently it s cotton consldered In a pure state as
cellulose, C H,,0,, 8 atoms of the hydrogen of which
have been replaced by 8 stoms of hyponitrie acld, 100
parts of gun cotton contaln: Carbon, #4894 hydrogen,
295; oxygen, Mr2G; nitrogen, 14°14; total, 100.00,

(3) L. R asks: What would remove stains
of olive ol from glazed printed paper? A, Molsten the
spots with benzolo and cover Immediately with warm,
dry plpe clay fora time, Ropeat this treatmoent soveral
times if necessary, using pressure,

4) L. O. 8. asks: What would make a good
coment or paste for fastening gum coveriog on an lron
| roller? A, Melt together In an iron vossel over a gentle
fire, pitch and guttapercha in about equal paria; uso hot,
but not too hot.

(5) C. B. asks (1) for a good remedy for
weak cyes, A, Better consult a good physiclan, 2.
Does wood dust canse the eyes (0 got woak? A, Yes,
under some circumstances.

(6) H. G. C nsks for a recipe for making a

prepared marking ink, such as Is used by the drygoods
| stores in writing show cards and marking boxes, A.

| tar? A. Tt wonld require too much space to describe |

sold In drugstores ix made of? A. Tolu, or balsam of ' the mouthpiece.

toln, is an exudation from {ncisions in the bark of My- |  (g0) P W. T. asks: 1. Can I make an elec-

T e aptibie ot restitBeation O s | tric ight with 30 cella of Callaud's gravity baitery? A.
¥ | No. 2 1fnot, what form of battery Is best¥ A, Grove'sor

balsam of tolu is a convenient soarce of cinnamic acid, B = T
which is extracted by the samo process as that by which | S TERRE e hask W wee R A N

benzolc acid Is obtained from beasoin, namely, ebulli- | “oRer of lampe which scem 10 be eqaally good. 4 1 bave
tion with alkall, fitration, and precipltation with hydro- | ® Shetical aboratory at command as well as machin-
chloric acid. 8. How Is parafiine extracted from coal | fata! fools. Cue 1 make the amp fihwstrated in et Sosa-
e Asoucax, the Sawyer-Man lamp, from  drawing
and description there given? A, We think so. & If not,
- Is there some form of lamp more easily constructed, and
on the subject In Wagner's Chemical Technology, pp. | where Is It described? A. The Werd . deserihed on
£08-008, . P. 373, vol. 89, of ScrexTiro Axxnicax, 6. 1 have made
(17) H. W. asks: Would the lenses of a | a phonograph, from drawings in No. 153 of Scuxsrivic
camera answor for an object glass for a telescope? A, | Axzmicax SurrLedesy, which is not quite satisfactory,
Yes, but not so well as lenses of a Jonger focus, ‘ .lumuc«ll::d mod“d::dl; can you suggost the
(18) M. A. N. writes: 1. T am making a 2 Ko g wiege gives. A, Needle
phonograph, have made the shaft 3§ Inch diamoter, :':‘:'h"l’ a;'ml‘nhmi‘l‘ Toply. 0 O, s ‘:.;:d Ofhezs on.
thread cut on 5 Inches In leagth, 10 threads to Inch; Now: ':.‘" ‘boea I:‘l: ":‘:’M‘ Yo ed car.
would an (ron cylinder give better results than & plaster tash hed bt @ battery. Does 1§ make sny
“ ’ difference,or must 1 have now carbons for that purpose?
of Paris one? A, Yes, 2 How deep must the thread |

be cat on the eylinder? A, 4§\ Inch or more, | A. We think the carbon ill do,heh It Skt be sonhed
Loty | In warm water for a thue. 8 OF what material are the
(10) J. E. F. says: I should like to know | carbon holders and disphragas in the Sawyer-Man

of some remedy for the prevention of sweat on show | lampt A, Carbon,

windows, especially vislble after the gas has boen | asks {nsu

lighted, A. To prevent the condensation of molsture (83) G;dMo;lw how to 5 late l'd"l l‘uor

on show window glasses, the interlor of the show win. gnete & " n? A, AooM .‘n: thiok o

dow should have froe communication, top and bottom, varnish will or it thy. wire o Daloes 13 he-
b * | comes so thotoughly dry as W cmck on bending the

with the oxternal alr, If the alr within the show win. | ) ) ind :
dow Is kept nearly as cold as the extornal alr, no con. | ::":l » y Do e Ve ik

densation will ep .
neation will take place (B34) M. G. W.—SCIENTIFIC AMERICAN SUp-

(20) T. €. asks: 1, What is the difference be- l
tween an ondinary lnduction coll and a Ruhmkorff coll? ! ::m Nos. 94 and 08 treat on warming and ventila-

A Tho difference lies in the perfection of the lnsalation, I

the emplayment of a condenser, and a somowhat differ- | (35) A. B. nsks: 1, How can I make a sim-
ont mode of winding, See how to make Induction colls ple and cheap electric battery? A, See Sciesrirg
ln Scoenvivie Asenican Surreesent, No. 100, 2 | Awmmcay Surpnesext Noo 107, 2 Can & galvanie
How Ix the coll constructed that s used to Increass the | chinin or belt bo made? If so, how? A, By connecting
ourrent (n a telephone, and how is It counected with the | together alternating plates of zine and copper,

telephone? A, The induetion coll deseribed on p. 208 (14), 36) J. J. F.—For cement recipes, see

vol. 80 of the Bomexririo Axxmicax will answer; place KNTIFIC AMRBICAN SUPPLEMENT
the transmitter in the primary elreult and the recelver S . '&“
(37 R M. asks if

In the secondary. & Am Iright In saying that there Is
no ourrent induced In the secondary coll unless the

primary elreuit s broken. A. The current in the | and contalns wagnetite or |
primary wire acta lnductively on the secondary wire | There are gradations from

whenever it Is opened or closed or varied In Intenaity or | to the kinds ln which the |
quantity, - :

the process here; you will ind a comprehensive article

emery s porous.
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88) * Dairy."—For déscription of the pro-
onss of making artifiolal butter, seo ScrexTiric Asmmi-
CAN SUPTLEMENTS Nos, 45 and 49.

@9 G. H. L. writes: I am having a sail
hoat bull: 82 feet over ali, abont 25 foet keel, and 12 feet
beam, 15 to 18 inches dranght of water. 1. Would it be
too lange for a cat vig? A, We know of cat hoats of the
slze yon state, 9. If 1ot too lange for a_ecat rig, what
should bo the dimensions of tho afl, hoom, gafl, and
hoists A. Boom, 82 feet, hoist, 28 foet, peak, 85 feot
high in a yerticalline,

(40) W. B. K. nsks: Can you give mo the
numbers of the SCEXTOIC AMERICAN that have the re-

—_—

American,

[JANUARY 25, 1870.

S.*rimtifi_;

HINTS TO CORRESPONDENTS. :

Wo renpw otir redqiiest (hat correspondents, in referring
to former answers or articles, will bo Kind enongh to
name the date of the paper and the page, of the number
of the question,

Many of our correspondents make Inquirics “’!lk‘h
cannot propetly bo answered (n these colamns, such
Inquiries, It signed by fnltinls only, aro linble to be cast
into the waste baskot,

Porsons destring spociul information which is purely
of a personal oharactor, and not of general Interest,
should romit from $1 to §5, neoording to the subjoeot,
as wo cannol b expectad to spond time and labor to
oblain sueh fnformation without remuneration,

celpts for making matchest A. Waterproof A
vol. xxxiv., p. 251; eafety matchos, vol. xxxv., p. 878
composition matehes, xxxvii., p. 313, of theSaENTIFIC
ANMERICAN,

(41) G. M. G. asks: Do the apparent changes
in the moon, namely, now moon, first quarter, full
moon, and thind quarter, produce any visible ohange in
the condition of the weather, snch ag o cause . storms
or to prevent them? A The question has never been
absolutely sottled: the weight of evidenca, however, is
rather against the doctrine that the weather is measura-
bly inflnenced by the phuses of the moon.

(42) J. S. asks: 1. What is the horse power
of & locomotive boller havinga fire box 86x24 inches,
namber of flnes 28, size of flnee, 3 inches, length of
same 6 feet, sholl outside diameter, 30 inches? A, Thero
is no standand rale for estimating the horse power of 2
boiler. 2. Oneof the fines leaked, and the flue sheet
appears thin below the lower flucs. Size of flue sheet
at thin place, one eighth to three sixteenths inch, space
4 inches, tested with cold water hydrostatic pressure to
20 Ibs. to tho square inch, Am I safe to run from 45 to
80 1bs, persquare Inch? A, We think so, f you have
stopped the leak,

43) W. E. C. writes: I wish to make a
thermometee with an open end. Can I take an ordinary
glass tabo not blown out into & bulb, Ail this with mer-
cury, and use it as a thermometer? 1 wish the open end
for making a register, What makes the differcnce in
Alfferont slzod thermomoters—the size of the tubo or
Lelght of tho meroury® T would like to have the mer-
cury sizo 1 inch to b dogrees. A. Yes, but the tube
wonld require to be very long. The mean coeflicient of
fon for temp ws botween tho freczing and
bolling points for pure morcury is 000010085 for onch
dogroo Fahrenhelt—that i<, it expands about 1-0016 it«
volame for cach degree increase of temperatare. From
this datom the size of tabe and amount of mercury re-
quired may be readily ascertained. The rate of expan-
slon in thermometer tubes is Increased by making the
balb or reservolr larger, or the bore of the tube smaller
in proportion. For large thermomoters the bulb reser-
volrs will not answer, as much time iy required for the
large body of mercury to assume the temperature of sur-
ronnding bodies. In its place the tube is usnally wound
closely upon itsalf in the form of a spiral,

(43) D. J. T. O. asks: Is there any way to
bore a hole throagh a circular picce of plate glass, for
a plate electrical machine? I have tried s bow drill with
no effect. A. Use acopper tube in place of the drill,
and kesp it charged with emery and water.

(44 F. W. M. asks if increasing the
strength of the magnets in a teleph will i the
volume of sonnd. A Jt has been determined that there
e & maximum strength for telephone magnets beyond
which nothing is gained by using larger or stronger
magnets.

(45) A, W. E. asks: 1. How much weight
will # permanent magnet, 2 inches x 3-16 inch, hold up?
A. It depends moch upon {ts temper, form, and mag-
netization. 2. Wonld two fastened togzether be twice as
strong, or should there be o space between? A, As we
understand yoo, vo; but a magnet formed by a number
of thin magnets Joined, like poles togother, presents a
much stronger magmetic feld than a solid bar of the
same welght under like conditions, You will find a de-
seription of & powerful magnet of this kind, fnvented
by M. Jamin, on pp. 297-232, Solence Record, 1574, 3.
Can an electro-magnot bave more powor than a perma-
nent magnet of the same sizo? A, Yes, moch greater,
4. How can | make an explosive that will adhere to
paper and explods by tearing the papor through
it Would it bo better to add a few gralns of
sand? A, Reduce soparately, by trituration, 4 parts of po-
tasslum chlorate, and 1 part of amorphous (red) phos-
pliorus to powder, Molsten with water, cantlously mix
the Ingredionts togother, In small quastitios st time,
and dry st a very gentlo heat. Coat the paper with glue
and alittle sharp quartz sand.  Anothior exploaive mix
ture ia prepared in o similar manner from 16 parte jio-
tasslum chiorate, B parts black antimony sulphide, 4
paris floar of sulphur, and 1 part oharconl, molstened
with gum or sogar water,

(47) H. C. B. asks for a receipt for making
a chesp alrtight and waterproof cloth, A, Bolled o), b
parts; wax, 1 part; turpentine, 4. »,, to form s uniform
slropy varnish. Throngh this slowly pass the cloth,
first thoronghly dried and molstened with turpentine,
Press out exeess between wolghted rollers,

MISERALS, ETC,—Specimens have beon re-
ceived from the following correspondents, and
examined, with the resilts stated:

J. 8. L.~The sample of cisy 14 nearly free from Irom,
but cantaine & emall quantity of llme, magnosla, and
#llica. 1f properly washed It may prove of some valuo
for the manufactnre of fine potuery, ote,

X
¥

Any nombers of the Somwriv Zsmiuinas SurpLe-
uunT referred o in these columns may be hod at this
office.  Price 10 cents each,

COMMUNICATIONS RECEIVED,

Thio Edlwor of the Sommsrivie Asumoax acknowledgos
with much pleasure the receipt of original papers and
contributions on the following subjents ;

Ou Small Bteamboats, By D. L.

Becret of the Whitehead Torpedo, By 1, H, D,

On Plour Mill Explosions. By G, M,

On Electrlo Light, By A. G. 1

[OFFICIA L,

INDEX OF INVENTIONS

FOIL WILIOH
Letters Patont of the United States were
Granted In the Week Ending

November 26, 1878,

[Those marked (r) aro rolusuod patents.]

A complote copy of any patent in tho pnnexoed Jist,
Including both the speciieations and drawings, will be
furnished from this oMoe for ono dollar. In ordering,
please state tho number and date of the patent desirod,
and romit to Munn & Co., 87 Park Row, New York city

FCAL] 210,217

Boller feedern, nutomatio, J. M. Simpson ... .. 210,565

Bollers, water gauge for steam, B, I}, Kunkle ..., 210,261
Book, copying, W. D. Chandleret ali...oooveen vae 210,250
Book cover, J. B, Fargo. .. vovveioineans g s vaas . 210198
oot and shoe upper stretoher, J. J. Adgate...... 210,255
Boring maching, J. SWAR, .cocivieiisiisnsarcnnns . 210,220
Box fastener, M. & IR, J, Cooke .. vee 210,242
Bread cutter, €. W, Madsen...... caee 210,843
Broeast steap roller, J. S, Nelson, . «ee 210,310
Button, A, S8.Fernnld .ooiiiiianss .+ 2100

Button hook, L, O, West ...
Can, fruit, M. G. Graham ..

Cap, traveling, A. Schwarz (r 8,503
Car conpling, J. W. Snapp ... 210215
Car, hand, C. C. Kerr 2103582
Cur traetlon wheel, stroet, E. Manley ........ 210205

Carriage and slelgh box, child's, C, Pfeffer .
Curringe curtain fustoning, J. Woods, Jr....

Caster, W. D, Spencer......coueaue
Caster, Lable, 11, B. & BE. B. Beach ...........
Catechn, refining and packing, E. Wells ¢t al..
Chair, dental, BT, SUAFe covoveeeiieny van 3
Churn, J. F. Marquis..........
Churn, rotary, Teslie & Lyon........ ...
Clock cases, design for, H. 8§ Davies (r)..
Coffee huller, J. A. MOSQUErS «....ovvivin
Coffin, 11. F. Quint
Coln counter, I, McComb..
Cooker and steam genorator, foed, M, I, Oliver..
Cooler, milk, F. K. Ward
Counter guide, G. F. IHollls.
Cuttle tish holder, A. I1. Alverson (r)

Detergent, C. C. Parsons............
Distiller pipo Joint seals, A. Georg .

Dock, loating, Clark & Standfield .. 210,185
Dredge chock, R. W, Hurrison ... .......v.. A . 210523
Drill and corn planter, A. & M, Runstotler ....... 210214
Drill and planter, T. J. & D. A. Lindsay & Miner. 210,262
Drill, grain, A. RUDYAN ..0iove sesessannrsas cvansns 210 534
Drill, rock, U. Cammings....oeevnees e« 210,159
Dyes, coloring matter for, X, Baum vees 210,238
Eleotric Hght, B. Woston.... cvieresiviiriercassnes 210,850
Electriclight, carbon regulator for, J. I, Rogors. 210,218
Elgctric moter, J. B. Fuller 20,06
El:ctrie register signal, Johoson & Whittemore., 210,28
Eleetrical fnduction lighter, J. B, Fuller ,......... 210,817
Elevator, hay, J. W, g ..oo0iv0, s . 210,256
Engraving machine, J. F, MoNully,...... vees 210,848
Escuteheon cutter, C, C, 1N .. ..., « 210,200
Excavator and dredger, 8. Ravonol .o 210,85
Fare box, W. Zuehringer......... .o 2102,

Fauent, hoso coupling, J. M, 'faudler,, . : o 210,200

Feather renovator, steam, A, Marble, ,.......... 210,208
Fenco, X HardleK. ... .ooivrrsverss cnsves woe 210,254
Fence, metallie, C. 1., Frink.,,,, o 20247
Fence post, W, FL Whittlor,,....... . o 210,283
Fire nod burginr alarm, J. 1, Willlam,. «ree 210,550
Firearm, magazine, A. Burgoss ......... 10151, 210,204
Firearm spado attachmoent, J, I White....... .... 210,252
Fire chambor plustie Uning, 1. W, MoKenzle, ... 210,847
Flourbolt, W. L. Teter. coaiees atsisersnsece onrnees 210,475
e 2100%

21021

Fuel, carbonaceous powder, Du Motay & Stern .., 210,94
Foroace, metallurgle, W, Swindoll ... ........... 21008

Purnace, portable, L, it Sassinot
Gas rogulator, ¥ Tourno
Gan governor and recorder, 1. 1, Pooblos. .
Gas lighter, olectric, W. K. Faoor
Gaos reguiator, high prossore, Fostor & Lockwood
Gote, 1. M, Rhodes

------- v 210,292
o 200,000
o 210,052
210,245

Gom sotting, V. Draper .....covvviinns
Glies, milk or alabaxter, J, Kempnor,
Ciluas, ornumoenting, W, J. Hodgotts ., ..
Grulo binder, J. F. Gordon ,........
Gralo eadle, . Winterbothom. ...,
Graln droppar, A. P, Powors
Graln separator, N, Kiblor ........000,
Gralo separatar, A T, Thayor ..., ...
Graining machine, G. Polstring (r)

..................... 210,001
210,851
< 210,59
210.m0
20,988
o 20008
. 21058

. BT

Guano disteiboter, D, Boglar, Jr . omo
Gun, magaxine, A, Burgess .. ............. 200,90
Gun wiper, J. 8, Birch .. DNV 0 N Nare aels ‘.‘HI"..'J‘.
Harrow, sactional, L T, Byans........ P 'Jln.nn
Hat, M. Friond. zm.zur.
Hat, decomted felt, W. R, 00 ......00.0o0us. ; ‘un"_m
Hnta, oo, elt for, W B RU00 «ovvis vavsiverensnn. L'ilv.'e‘.:'n
Hondlight, sigual, W. ¥Forsyth .. .oovunin.. ‘,'lql“n 1

| Houl stiffsnors, moulding, A L. BlHot., ..o ’.’IUV,JI..‘

AND EACH BEARING THAT DATE.

Acoordlon, W. Bpaotho .oiiiiiiiminniiomrerrces

Alr ship,J. F. Cameron . 210,28
Animud teap, B LymoXa oo iioerssrnssansaseenes 210,542
Aquarium frame o ftion, A K or ..., 21024
Augor, woll, Curley & Warron, oo o=ee veve 210501 |
Balo tle, A. Barbarin ......... . 210,238 |
Band cuttor, wire, L Curtls .ooooiviiiiaeees +o 210,190
Bath tul, basin, sink, oto ,J. H, Kinsman ....... 210,534
Bod bottom, D. Swartz ....... sissenneee v <« 210,368
Dolting, rubbor, A, D, WestbrooK. oo -« 210,579
Bender, shoot motal s 2am, W, A, Wheoler........ 210,882
Bitstook, O M. Knowles ... O D .« 210,835
Dinsting powder, P, M, Gallaher et al.,,... . 210097
Bloaching Hquids, making, T. SIMON...iieeavennes 210,273
Boller, agricultural, H. Veth et al..... .. 210,281
Bollers, domostio, J. B. Godwin.., .......e . 210,318

210804 |

v 210,800 |

e 20078

i Hinge, gate, B 5. Hunt 210,257
Minge, Joek, O N. Dutton o 056
| Jrorse coliar, . L, Stovens L. 0219
Horse collar coupling, 8. J Dowers...... .. o
Horse detacher, L. 1L Reed. ... , -« 310,212
| Horseshoo blank bar, Greonwood & Clarke (), ... 8506
Horseshoo blank gaugoe, J. T. Walker, e 210,877
| Horaeshoo blnnk bonder, J. 1. Walkor,, .. 210,870
| Horgeahoo blank roller, Groonwood & « lnrko (r).. 8,605 |
Horseshoo nal) finlsher, Go L Hadlo oo o, 210,822

Floso onrringe, J. Wils o 210284
\ Inkstand, G, Elvoy ...

Ironing machine, P, O'Thuyr

« 21024

Knitting maohing, 8, Wl ... 0 s 2100320 |
Lamp burner, 15 J. Blsokhoam .. ehey s S ¥e'sr SLUSI0 ‘
Lamp burner, 1 W, Vanghan. oo, viae 210856
| Lanp Hghtor nod oxtinguishes J, Koont#. ..o 210,59
Land moarkor, O, HOWarsngton oo o e 210,208
Lant, AL XV COXiviivesiaenns © vense coas 210,800
LLatoh, B W Brottoll cooiiiiimeinna woes 210201
| Loather skiving maehing, I, M. Cartor .. v waes 210,183

oo 210,253
o 210240
L 210,240
2102
coe 210371
v 210,199
v 210,898

Letier hox, I Hulo
Liquors, carrlor for bottled, O, Conra
Look, trank, W, 11, Forker
Loom shuttle, KL P, Briggs. ..
Laubrieator, It W. Tavener....... 7
Macaront maohine, G. Grondonn ..

.................. Arses
...

Mall bag, B Landon. oo oo T

Mall bag fastonor and tag holdar, J. 3 «vv 210,801
Mateh sphint, J. LLWHIL o v vee 210,184
Motal tosting machine, J. R. Gront .. . ... ,..,.., 210,252
Mill for pulvorizing ores, J, W. V. Rawling ,....... 210,860
Mill spindle, J. M, Roploglo oo oveveinenn o 210,268
IMower, W. R. Bakor.....covvanens ver 210202

Musical instrumont, L. Chase
Musieal Instrument meohanieal, M. Gally.,
Needlo swaging maohine, ¥, M, Beers.....
Oatmeal machine, G. H, Cormack.......

Oven, J. R, Heywood
Paper pulp cleaner, C. Loanga...... c.ooveen
Passenger step rogister, Martens & Krupp ...

v 210,240
o 210,260
e 210,188
oee 210,825
-+ 210,839
eas 210,204

Pasteboard liner and drier, G. L Jaeger(r)....... S50
| Pawl and ratchet, L. A, Groselnude ......... . 21025
| Pen holder and rulor, J, Hoffman...... . . 21026
| Planoforte, C. H. L., Plnss .. ..ooiienins ove 210,228
| Planoforte damper notion, O. Wesael ¢f al. oee 210,381
| Pistol handle checker, J. H. Bullard....... . 210,180
| Planter, check row corn, J. C, Elder. ee 210305
| Planter, corn, G. M Titus..... . 210,225
; Planter, cotton, W. W. Woodward. .+ 210,8%
| Planter, check row, T, C. Lord ...ccovvvienve snvnes 210,840
| Plow. T. E. Jefferson .. ....... L 210,208

Plow, W. F. &£ C. W.Jdenkins .. .... c.cciveviaannne 210,208

Plow and cultivator, L. M. Otwell ... . ...coenvues 210,351

Plow attachment,W. A. & C.W. Bolick & Faucett. 210,200
Press, tobacco, F. W. A. Fuller .. . .. .e 310,248
Pulley block, safety, J. R, Weston .o 210,281
Bailway switch, E. H. Bronson......... « o N2
Rallway switch, G. H. Soule ....... < 210,216
Raflway switch, Todd & Tschudy..

nee wes

Railway track, E. K. Dingley. 210214
Rake tooth, hand, E. Quinlan .. o 0356
Refrigerator, W. Grayson ... ve .. 21031
Roofing compound, W. G. Elliot..... . A8308
Sample exhibitor, O. W, Richardson..... . 2050

Sandpapering polisher, H. A. Bachelder..
Saw flling machine, J. Coston..... 55

Screw machine chuck, Parker & Jones............. K021
Sewing machine button hole stitcher, A . Talt Jr 210,370
Sewing machine shuttle, G. W. Hunter............ 210,33
Sewiog machine fan, J. W, Chambers ... aee 21028
Shade roller, spring, J. C. Lake ...... . 220537
Sheet metal elbow, Stern & Meyn .......... <o 0567
Show box removable cover, Mayo & Atkinson ... 2103465
Stove, adjustable, J. DIAING. ... cvivnnnennrainanss . 2102438
Slovo, flour, J. H. Lynoh........ s 210341
Sleve, papor hoop, M. Kennedy. .o 20,29
Sign, street, J. N, Greene.....-.. 210,290

Siate, C. F. RAPP..oovviviniinacss %
| Spader and secder, J. 8. Willlams...... sssdnvenise 210887
Spinning machine spindle, ¥, J. Rabbeth. .. 210,357 210,558
Spring coupling, vehicle, W. H. Whitney .......... 210585
8pring, vehicle, J. Krohblol. ..cvociaiaineiinne « 210,50
Stamp, doting ned canceling, C. Armstrong of al.. 210,25

Stoam gouge, R. C, Blake....cvv corvcrnissnianes . 20,179
Bteam gonerator, J, & G, Firmenich... « 210,312
Btoam meter, O, Holly....... ST, v es 210,338
Stench trap, HL R, Frisblo. . coveveeeeivninnoes ceens NO196

Stove pipe damper and regulator, T, C. Phelan.,. 310554
Tablo, M. B, CONVOrSO. ..ou vverssrescrsaarransnsasss 310,187
Tank, petroloum, iron, B, B, Hendriok ..
Thermomater caxo, ¥, A, Stohlmann ...
Tiro tightener, J, Fox......... G syesbmn

Tobaceo granulator, N, Du Brul .
Tongn, plpo,J. A, White ....oees
Toy torpedo, W. IT, Reirr. ...
Trough, hog, W. I, Tucker......
Urn and water bottom, J, Miller.....
Yalve gonr for ongines, B, P, Porry..ooovcvinnns o 2253
Valyo sout for stenm aylinders, H, Watkeys .
Valvo, tap, M, WAIR. oo ierrvenraseasianssiossne
Volocipode, A. Q. RO .. \uvienvien
Wanhi hino, A, R, Dick
Wator meter, rotary, T, Walsh,....
Water whoeel, A. G, Cline.......
Wator wheel, current, W. W, Cleavelund ...
Woathoer strip, I'. Bngland,,,...... FR AV RS U TeATNe 210,000

Wood, manufaoturing nrticlos of, G. ¥. White..,, 210,20
TRADE MARKS.

Cant iron plows, B, . Avery & Sons ........ v seAaaa 087
| Cakon, 8. Bidos ........... 5 . . w0 G808
1 Clgarn, W. SImpson.... ......... « 6,840
| Clgars, Glacoum & Schlonsor 0,840
| Clenrs, Bstabrook & Eaton ...... vives KX

Cologne water, J. Davis ..., wiesh o BRE6

Corn shellers, Kingslnnd, Forguson & Co ... ..., 0,820
{ HIOWE, J. GOTAON & C0:txhvesaniasssnessvraaton isns 0,55

Gonlmplomoents, C. D, L00L  ..vvrreiensrossssesrers
Manufacturing Commpnny ....... :
Ladios’ corsote, 13 A, DOUFNGO, ..... "o
Medioal compounds, N. MOIOOr ....vvveres
Modloinal grepamtion, J, I, Kendall ...

Modioinal proparation, ¥. Toglls .. ...
Modioinal preparation, ¥, M, Peano

Modleinal preparation, 10, I, Houghton & Co. .. 0521
Mon's nnd boys' clothing, Banner Brothers ........ 0887
Propirations of cooon snd chocolite, l, McCobb. . 6910
RILhonm, ObOrtoutfor, AVOEE & CO..veiriiviniesserees ()
| BIYe, A AN T Wty ee skt irs - OR0
Hhoos, Kenny & MoPartlond.... .. 0848
Huwoed plpe shilnglos, 3. 16, HAN G 4aer s o OR
Hmoking and chowing tobsecco and olgars, B, ¥,
NVOYTURD | 5 57s 0 4ok O adnan oo s L Laqsakaas 0,80, 6,801, 0850
Kmoking and ehewlng tobneco, W. C. Themas. ..., 0,450
RIOKO horringm, G. T, 10000, . 1ovies traessascsnse 60

Hparkline «ussot clder, B F, Moreitt .., .
Htool plo BFAvery & Sopn, ...
Boap, 'roctor & Gamble

v 210,192 |

210,207 |

Tannod leather, S, Halght oo iinann, viviies AAR
Tips for boots and shoes, Ameriean Shuo Tip Co.. .. 659
Whisky, J. B Peacock & €O cvvivvininiiiinan.. « ORa
Whips, Peok, OsIen & CO.evviiviniiciiiiinmiinin, (X ]
Wringing. fluting, and plalting machines and sad.
frons, American Machine Compnny . sere wearins BRM
Writing pupor, Blanchot Frores & Kleber ..., ... (5]
DESIGNS.
BlUnd 10ts, 3. T Hownrd cooooooiiiiieimminaiasning 10,00
Comn sorows, W, Mo Smith ... voviivivnneians wervee M0N0
| Coverings for ohnlrs nnd parlor sults, J. . Travis, 10,09
Hand bolly, J. B Connell .. .eevavvinvieerossrionns o 1000
Henting stoves, C, H, Castie. ...oeeeines ’ o 1092
Pulls for deawers, oto., G. W. Tucker.... .. oo 10,008
Radintor buses, M, 1L Crane.......oo o 10022
Rocking ohnlrs, B, A, Fuehs, . ooooeiiiinis oo 10004
| Bash and blind trimmings, J. L. Howard. .o 10,024
Btoves, N, 8, Veddor...coveseereciiiis “eveses 10,029 to 10 e

Can | Obtain a Patent?

1 This 15 the first inquiry that naturally occurs to every
author or discoveror of n now idea or improvement. The
quickest and best way to obtain o satisfactory soewer,
without expense, 18 to write to us (Munn & Co.), de-
geribing the invention, with a small eketeh. All we
need I8 to get the tdea. Do not nse pale ink. Be brief.
Send stamps for postage. We will immediately anawer
and inform you whether or not your improvement is
probably patentable; and if go, give you the necessary
E Instructions for further procedure, Our long experience
enables us to decide quickly. For this advice we make
| nocharge,  All persons who desire to consult uein re-
| pard to obtaining patents are cordially invited 1o do
#0. Wegha'l be happy to sce them in person at our
ofMice, or to ndvise them by letter. In all cases, they
may expect from us a careful consideration of thele
plans, an honest opinion, and a prompt reply.

What Secwrity Have I that my communication
to Munn & Co, will be faithfully guarded and remain
confidential?

Ansiwer,—You have nono excopt onr well-known in-

tegrity in this respoct, based upon a most extensive

| practice- of thirty years' stand'ng. Our clients are

| numbered by hundreds of thousands, They are to b

found in every town and city in the Unfon. Tlease to

make ingniry about us.  Such a thing as the betrayal

¢* a ~lient’s interests, when committed to our profes-

giunal care, never has occurred, and is not likely to oc-

cur. A.! business and communications intrusted to us
are kent secn: and confidential.

Address MUNN & CO.,
Publishe:s of the SCIENTIFIC AXERICAN,
47 Park Row, New York.

. * i m .
Scientific American

FOR 1879.
The Most Popular Selentific Paper In the World,

VOLUME XL—NEW SERIES.

Theo publishers of the SCIENTIFIC AMERICAN beg
to announce that on the Fourth day of January, 199, &
new volume will be commeonced. It will continue to de
the aim of the publishers to render the contents of the
of Its prodecessors. i

< w -
Ouly $3.20n }'suls-l-cl-il:?m eekls

This widely circulated and splendidly {llustmated
paper is published weekly. Every number contalns six-
teon pages of useful information, and a large number of
original engravings of new Inventions and mm
represonting Engincering Works, Steam Machinery,
Now Inventions, Noveltios in Mechanios, Manufactures,
Chemistry, Electricity, Telogruphy, Photograpliy, Arehi-
tecture, Agriculture, Horticulture, Natura) History, ote.

All Classos of Renders find In Tie SCrENTIIC
AMERICAN # popular reetme of tho best sclontific ine
formation of the day ; and 1t1s the alm of the publiahen
to prosont it in an attractive form, avolding as much as
possible nbstruso torms.  To overy intelligent mind,
this journal affords o constant supply of instructive
roading. Ttis promotive of knowlodgo and progress in
ovory community whoro It olroulatos.

Terms of Subxeription.—0One copy of Tue Sores-
TIFIO AMERICAN will bo sent for ene pear— 52 numbers—
postago propald, to any subseriber in tho unmaauw
or Oanada, on recelpt of three dollnrs and rwenty
conts by tho publishers; six months, §L00; threa
months, $1.00,

Olubs.~One extra copy of TIESCIENTIFIO AMERI
OAX will bo suppliod gratis for every clud of fee sudecridens
nt $3.20 caoh; additional coplos at simo proportionisto
rate. Postago propald. ;

Ono copy of THE SCIEXTIVIO AMUERICAN and one copy
of THE SCIENTIFIC AMEIIOAN BUPPLEMENT will o sont
for ono your, postago propadd, to nny subseriber In tho
United Statos or Canada, on reoolpt of seven dollars
the publishers.

¥ixpress. Monoy carefully plused insldo of onyolopes,
socurely sonlod, and corroctly addrossod, seldom goos
astray, but Inat tho sendor's risk. Addross all letters
and make nll ordors, drafts, oto,, payable Lo !

MUNN & CO.,

To Vorelgn Subsoribers.—Under the fa
tho Postal Unlon, the SCIENTIPIC AMEHTCAN |
by postdirect from Now York, with rogularity,
ors in Groat Britalin, India, Australla, ao
Tritiah eolonlon s to Frunoo, Austrln, Bolglum,
Ttussla, and wll othor Buropoan States) Jap
Moxico, and all Statos of Contral and
Torms, when sent to forelign conntrios, Cu
#, gold, for SCISNTIFIC AMERICAN,
both SOTENTIPIC AMEINCAN and S
year, Thixincludes postuge, which we §
postal arder or draft to order of Munn & €0, !
Row, Now York, {

A

The safest way Lo romit Is by Posta) Ordor, Deaft,or

b
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aa’:miumrnts.

- line.

k:;rk.“ﬂeh :::c"r.t:-_..- 1 .8‘: -nr'."
(About eight words to a line.)

m-nyw wertisanenis af the some rate

an (Ae lolter prese. Adver-
lhwu\:}a Yviat b recetred af publication ofice as early
& Thurs-day morning 2o appeor in next isme.

NOTICE!

urgent oSt of NUMErouUs COTre-

-A;:‘n? ont 'l' 3.'3« l'f.-'xelend my Holiday Offer for a
Limited Period, Orderat onee; only after you
hinve fully tosted the instrument o {uuv own home.
ew I ---u "3. 3. and npwards.

Qew N & 7. ﬂa‘.l‘(ml
‘3 xu: hm-rr\. e R

N\
SANDALINE

(Cempezsd izld Extract Bazdalwoed ) Price, $1.00.
The Great Remedy for alllocal wid chronlo com-
plaints of whatever nature—no matter of how long
standing or how Jdecply sestol. This remarkable spe-
ciffio entaing the original Juloes of the §
Treo, oxtracted by the most ---x.. and dellcate process
known t) rhﬂnhu’\', discoverad during long profemsional
wrvice in India.  Tho effeots aro quick, posit vo, sure,
and 6 Is prescribed by the bost ||hynlcl-m-.m the
most compliented cases, Discaro bon trvo that has
many branches and moch follage, but all prooeed from
one trunk ond tap root, Sandallne strikes at the
originnal sonree, and thus oradicates all disease
from tho sywtom,  Ihis In tho Secret of 1ta gront success,
My n'm is to furnish the American publio n Remedy
that ls both speedy and economieal. No one can
afford to Jet {1l health run {w course, when help is
within reach. 1 will deposit $10,000 with any
yosponsible bank, for n case that b‘néulno will not
radically cure, used as I prescribe. Supplied through
Druggirts or direct, Thousands of written testimonials
on record of (m:famwmm open to inspection
enfve prompt attention

of sl Correspon: /g [
nt onr parlor offices.

or permonal calls ro-
ho. 8 West 14th Street, RE“ \‘ORK CITY.

e

0000000C
0000000C
SOLID SILVER PLATED

§

>/ STEAM PUMPS.

o HENRY R, WORTHINGTON,
!'J'l'l Brondway, N. Y. 53 Water S, Hoston,
ln- WonTmsoroy DUrLEX POMPING EXUGINES FoR

WaTen Wonks—Compound, Condensing or Nan-Con-
densing. Used o over 30 Water- orks sations,

Breas Powrs—Duplex and Bingle Cylinder

Price list issued Jan. 1, 1879,
with a reduclion exceed~
ing 30 per cenlL

WATER MeTEns, OrL METERS.

.?,.

FOR EVERY SUBSBCRIBER OF THIS PAPER!

Conslting of an Elagant 5ot of Salld Silver I'iatel Spoons, retall prl L00, and an Elerant Solld Sliver
Piated Buttor Kalfe, retall peicw 01,00, making a et )
Sirider, EFCot out Whls cand, and send | 1o Douglae NI
T, for redempiion, together with Oan Dellar (o poy ae
Sabaeriber bt required Lo advasce le seore Uk Rlegant Frem

s:oquosqns.ﬁ::
WNNIN3Ad
00°'S$ VI

pieD syl 3nO IND

= Gin. = 3 1 Ry URKING
Woop oKk {"Acmum

Py, SPECIAL TOOLS
H.B. SMITH MACHINE C°

SMITHVILLE BUR.CON,

THE FORSTER-FIR-
MIN GOLD AND Sll."ﬂg
AMALGAMATING COMP* B s
of S’nrﬂ;lu'n. Pa., will grant pEracys

tat ights or licenses on s m—— .

cany tormun. This system | TO WANUFACTURERS AND CAPITALISTS.
works up 10 assay, and ve- Flower Pins. New article of light wire, "wan(l{

! covers the mercury rapidl,. ented. Patent For Sale. Correspondence solielte
_Fm Apply as above. llb ss J. II. PLUMMER, 1276 Pacific 8t Brookiyn, Y.

EDMUND DRAPER,

'THE DRIVEN WELL. |,

Town and County privileges for making Driven |
Wells and solling Licenses under tha established
Ameriean llr‘w-n Well Patent, leased by the year
Lo responsible partios, by

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

Manufactarer of First-class Eagineers’ Instroments. (\;?’190 ,,:5,,"}’3";, 3‘22 "m"_?hte‘!‘ ﬂ?tmg‘
Established in 153. 226 Pear St., Phila., Pa. Platers Guide. a5 B g bork, sent for ,,,mr ""wm"'_

- tific instruments and books bought, sold, exchanged, or

loaned.  Price list free. ¥.Lowey, ¥ 1ith St., Brooklyn,

PAY .~\\'|(h Stenct] Outfits. What costs 4 ots.
B sells mpldly for 80 ctx. Catalogue free.
S M. SPENCENR, 112 Wash'a St Boston, Mass,

25 CBelNT
CHARM MICROSCOPE.
CHEAPEST IN TIIE WORLD
Magnifies 100 Umen ‘s
p'ﬂ at ?.‘mn .t.'h
tl- h-dl.r-uv-u. 31 cesta.
J. BRIDE & CO.,

Moss‘Process.

S Lathes, Planers, Shapers

Drills, Bolt and Gear Cutters, Milling Machines.
Nachinery. E GOULD & EBERILARIT, Newark) N. 3

2 POZ A N.T. CINOES SZWDNQ
MACHINE, wik drep-leaf tabie,
cover, asd case el twe drawers, as sbows in

! eot. Warranted New, Latest l..nv-l aod
Perfret. N» pay saked Ul sevn and trieds

Send for clrcular and save maney, Addrens

i
!

SUCCESS BROVED
TURBINE WATER WHEEL- IMPROZZ Z

,\msm BEST ME CHANIGAL, PRINCIPL
uip RELIABLE REFERENCE FURNISHED
£ SM.SMITH, YORK PA.

> .
WANTID,
A oo )’h‘(vnl superintendent, to take charge of a large
Munufacturing Munchine Works, omploying 100 to rﬁ“
wen in the line of small enginoe and_other 'iu:hl work.
Must have o thorough practical knowledge of ull detalls
connected with the machine business, including gear-
Ing. Must also have good basiness ability and be able
10 maAnAge e to advantage. Addross, with full par-
ticulars ns 1O past experience, nge, und uvmtvnn(lnu.
with a number of references, W. H WA
114 Leonard Streot, New York.

600D PLAN

The mont profitable plan for operting it stocks s b
unitiug capital of varlons sums iu cambinlug or pooling onlcm
of thotmands of customers and using thet us gne might
whole, which s don %0 Mccessfully by \l:-nu Lawrence g
Co., Bankers, o7
0, rumllnu)w m g
with the largest operator and profios
thareholders every 20 days. 9101m duakes €0 o1 b per
oo, 00 the stock during Lhe mout b returus 50 or 7 per
vent,, 4100 pays 61 Or 10 pur cont,, and 80 on sccording to
the market, The new clreular (copyrighted and free)
contales “ Two ute g rules (U sucoeas in stock operations,™
aod explains everything. All kinds o Btocks an d Bonda
wealed., New Goverpment LA m:u; lled, L \\V} LI-. &
CO., Lankers und Drokers Exchange Place. N. Y. City.

Price Reduced from 650¢,to 25¢, each,
OUR NEW
POCKET COIN CASKET.

Holds over $5.00 worth of Silver Coin in
Half Dollars, Quarters, Dimes, and Nickels
The slightest uovement of the thumb pushes
the desired coln Into your hand, and another
one takes its place. Beautiful i fgn,
eleguntly nickel-pls I, and p in
s operation, Ssmple, post 1 cents.
Annh trial package of 6 05 1 doz.

0. Mamm T‘ lllu-lmr- | Catvlogue of
:uum.\.mq--)l') . E. ¥, \\-n\ s OCo0,,
111 Nassau Stroetl, New Yor

Exchange Place, N 'Y City By thisco-
pch 1ovestor s ple n--l O 8l equa footlng
led pro rata RImong

e— ~

FOR MACHINISTS' AND BOILER MAKERS' HEAVY

steel Clamps, send for cireular to €, W, LE COUNT,
South Norwalk, Ct

Harris” Corliss Engine, |

Ballt by WM. A. HARRIS, Providence. R. 1. The oxLy
place where this engine can be obtalowd NHend for
&»vu.phl L containing full detalls; also list of slzes with
: w Lhe

business and wishing
time at thelr mill«

' partics monning
y e st any stated
it them by reoniving
: k» hose

me thers
ry Wednes.
aALT

Browster's ofice, 97 L
WM. A “ \l(l(l‘ Proprictor,

"0 l\‘l \l‘.l‘\ A geotloman just

m Burops ving irst.0) oonnections, deslres to
...u 10 me now art £ merit in TLondon Purls, and
B 1 0 \idre OB P 0 Parry 8t Now York

“From the Workroom to the Wonrer,”
/r’) Two Real Good Perfect-Fitting
/1 [ White French Yoke Shms

HINT CO

MM Mont ' Avy Sownrk, N J.

| harp as they could ponaﬂ)lg be cut by hand,

W OUNER

I. SMITH HOBART, President. JOHN C. MOSS, Superintendent. BOCONT ERTORITIC, 18 Datere B, ONCHOD
TYPE ME TAL RELIEF PLATES \ VUL(‘A\'IZBRS!urmmM Rubber Printing Stamps and
lrmrucuu Inclose stamp. J. W. Pratz, nundmn, X.Y.
A SUPERIOR SUBSTITUTE FOR WOOD-CUTS Automatic Fire and Water Alarms.
v FOR =AI.B—mzhu Lo lntmdoce uu above patents of
Persons desiring illustrations for Books, Newspapers, Catalogues, Advertisements, or partic “AS‘NLT}C SAPETY CO.,
for any other purposes, can have their work done by us promptly and in the best style. | P. 0. Box 73, New Orleans, La.
Our Relief Plates are engraved by photo-chemical means; are mounted on blocks | -
type-high ready for use on any ordinary press, and will wear longcr than the common | < \JEWELERg
stereotype plates.  FROLLS
They have a perfectly smooth printing surface, and the lines are as deep, as even, and as |[PRESSES
DIES &c

STEAM AND HYDRACLIC

'Passenger and Freight Elevamrs
STEAM ENGINES AND BOILERS,

lectrotypes may be made from them in the same manner ns from wood-cuts,
Copy. The engraving is done either from prints or pen-drawings. Almost all Kinds
of prints can be re- ongruve‘l. directly from the copy, provided they be in elear, black lines or |
stipple, and on white or only slightly tinted paper.
Pen drawings, suitable for engraving by us, must be made with !hornughh/ BLACK ink, |
on smooth, white paper. They should usuaily be made twice the length and twice the width | 2 ADE 2SS
of the |!lllll"i desired. ‘ | WHITTIER MACHINE CO., Boston, Mass.
When such drawings cannot be furnished us, we can produce them from photographs, |
peneil sketehes, or designs of any kind accompanied with proper instructions. Photogmphs‘
taken in the usu: n‘l. way, :md“of u{n convenient size, we can ilucl - e —
Change of Size.—Wood-cut prints of the coarser kind may often be reduced to
half lhmrll‘fn ] dimensions, while others will admit of very little reduction, and some of PATENTS at AUCTION
Regular Monthly Sales by George W, Keoler, Auction.

none at all, cer. For terms, address NEW YORK FATENT EX-
Most lithographic and steel-plate prints will admit of no reduction. CHANGE. 7 Liberty Street, New York.
Very fine prints of any kind may be enlarged moderately without detriment. T et
Any prints which cannot be satisfactorily reduced or enlarged may be redrawn and | 50 _{':J.f':,."&.‘i:‘a?:&?? ':.“."',".:’.!L" Norinfors 5,
thus brought to any desired size. et e
In all cases of reduction and enlargement, the relative proportions remain unchanged.
Proofs,—Whenever desired, we will furnish tintype proofs of the drawings made
by us, for approval or correction, before engraving. A printed proof is furnished with
each plate,
Time.—We cannot usually engage to fill an order for a single plate in less than from
three to six days; larger orders will require longer time.

ATI OHIO

CHINERY

]g ARNES »00OT POWER MA.
"' Different mwhmn with which

Bullders, Cabioet Makers,
Wagon Makers, and Jobbers
in mboellapeous work oan
COmPOte as to QUALITY AND
PHion with steaun power manofnc.
turing: also Amatoumn’ supplies

MACHINES SEXT ON THIAL
Say where you road this, sad send
for catalogue and pricos
W, F. S JOHN BARNES,
Rockford, Winnebago Co., 1.

Estimates will be promptly furnished when desired. That these may be definite and
correct, the copy to be used—whether print, photograph, sketch, or drawing—should
always be submitted for our examination, together with a distinet statement of the size of
plate wanted, und of any other details to be observed,

n \ =4\ 8 N " N ., n oy TS
Terms,—To insure attention, all orders must be accompanied by an advance of half $10 '0 $][][][] Tavestod in Wall Be. Stocks makes

the price charged, the balance to be paid on delive Y. fortunes every month. MBooks sent
» 2 n - 2 . free explaining overything
Electrotyping and Printing.—We have recently added 1o our establishment Address BAXTER & CO.. Bankees. 17 Wall 6. N.¥
excellent facilities for making electrotypes, and also three power presses specially fitted for

printing plates of all sizes in the finest manner N
Artificial Light.—We have just introduced this most important facility, which D QMONE
enables us to prosecute our work in cloudy weather, and to push forward hurried orders ia
the night. GOUT
References.—Our plates are now used by the principal publishers in this city, and ACUT‘OR CNRONIC

by most of the leading houses in every State in the Union
Send --lump for illustrated ¢ irrul‘u'

ALICYLIC
SURE CURE.

T+ UWROUCH [ Manufectured only under the above Trade- .
' Cigar Box Lumber, JRURECE e T e
MANUFICTURED by onr NEW PATENT PROCKSS. BEAMS & G/RDKRS ‘European Salicylic Medicine Co.,
Tho Best in the World, HE UNION IRON MILLS. Plttsbargh, Pu, Mana. |  OF PARIS AND LEIPZIG.

~I"AN I‘T l\ll l‘(‘ ,"‘;l )‘\\l C‘. & hl.r.l; Al:"“'-'.r| tmproved wrought fron Beams snd 4 IIN.‘I'"A"' ":'."“'\ W ‘.:' ‘:‘";. "'“.T"“
) W w1 e I'he great fall which has taken place in the prices of  CUNE GUARAN s OW cxeiusively used by all cele-

| trie oo SRS Wit . brated Physiclans of Burope and Amerion, hecoming »

POPILARR. Irun, and eapecially in Beams used In the construction staple, Harmioss, and Hellablo Remedy on Loth n?:u-

of FIRE PROOY BULLN S induces us to eall the spe-
: Al ™ h cal Y
Also thin lumber of all other kinds, 4 to 4 in. st corre- | olal sttention of Engineers, Architoets, and Builders to ‘:‘"""“.““:'“‘ "'l,:“ “:l'l.hln “h‘":."“'."":" Paria "";

sponding prices U qualities.  Equal in all respects 1o | the undoubted advantages of now erecting Fire Proof
any made, and At prices much Under Any to be oblalued | strvetares; and by re (.,.m.».,.l...,... &M of our Book | O] -llamh.-;'n .uw l-;h:mmu} Ha Aokd wh exinta
oultalde of our oatablisiment. Sond for prios 1ss of Bections —which will bo sent on application to those 40 the Blaod of heumatio and Gouty Pativats. §1.10a
GEO. W, READ & €O contamplating the erection of fire proofbulldings -THE | Uox: 0 Boxes for 800 Seut to any sddrsss on receipt
Mo SV READ & €0 o o CONT CAN HE ACCURATHLY CALCULATED, the | Of price EXDOMAED WY PUYSICIANS, SOLD BY ALL

i (OWWER WIFO0S No ¥» cost 0f Insirance avolded and the serious 1osses and tn. | DRUGHISTS.  Adidress

tarruption to businoss sod by Ore: those and ke con- w‘s“aua"' ‘ co
4

A DAY 10 Agents canvasaing for the Flres | gidemtions fully jastify sny additional first cost, It s
side Visltor, Torms and Outfit Freo. Ads | holleved, that, were owe Ounly lmu-nrn “l".ls 23 CH s, N, ".
dress 1. O VICKERY, Augusta, Maine ditference which now ex

 fully aware of the small
IOE-TIOUSE and Iron, in many ossos the latter would be adopted. na'ullt s('l wmnu Bwlt,

A botween the use of Wi
AND COLD ROOM BY R 5\\. whall e pleased to furniah estimates tor all the Besms
G. Mistteld, With directions for o 2 and 4 horse power, and

complete, for any spectfic structure so that the diference
engravings. BUFFLEMENT So. 39,  Price Tlc mnm hm‘l. m m

mstruction, Four | \n cost may st onee be ascertalned. Address
« 10 conta. | CARNBEGLIE DROS, & OO, Mittaburgh, Pa.

for Amw.w r“

mnlu « the

Inm m

W g ,P‘I‘.’...?, ELEVATOR .P!!??‘.EI
r. Fo& A B LANDIS, l‘l"n,

Made of Charcoal *tamping ron, extra strong and dumble
Oherey S, Lancasior, Pa,

‘o ournen o
cateh. Many thousands 1o use

T. F. ROWLAND, Sole Manufacturer, Brooklyn, N. ¥.

|
i
-




|
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Advertisements,

Seientific American.

e—

T P T T K

Dot olghit words to a Hoe.)

Mead adver tisements af the same rale
%ﬂw e tAe letter pewes,  Adver-
Mwumdammu-m as rarly

aa Thurntay marning fowlnmfl

coUNT5EATFORM G0N S

SCALES

MARVIN SAFE & SCALE CO
265 BROADWAY. N.¥.

DOUBLE PUTMAN PRESSES,
STILES & PARKER PRESS €O, Middlietown, Ot

MPORTANT FOR ALL CORPORATIONS AND
MANF'G  CONUERNS - RBuerk's Watch-

man’s Time Detoctor. enpablo of poonmtely con. |

trolling the motion of & watohman or patrolman at the
different stations of his beat, Send for elrcular
JALBUERRK . PO, Box 979, Boston, Yiass

N, B~ The sult sgninst lnbaouser & Co,, of New York,
was dechdod In my favor, Jar ml 154, A fine was
nasossnd aguinst them Nov. 11, 1576, for selling contrary
10 the onder of the court, . Porsony buylng or using
clocks (nfringing on my patent will be dealt with no-
conling to law,

Retail Established
CENTS 1848,
perponnd, Stesl Horn,

Warranted of warranted
e hardost
trmper, and and Face of
wever Lo sottlo. Bext Caxt Steel.

Detter than any English make, and only ono that is fully

IIWARRANTED!!

50 sizes, from 12 1h, to SO0 1bs,
Catalogues fumished on apploation.

SPARE THE CROTON AND SaVE THE COST.

Driven or Tube Wells

furnished to large consumors of Croton nnd Ridgowood
Water, WM. DLANDREWS & BRO,, 414 Water St., N.Y,,
whocontrol the patent forGreen'sAmerioun Driven Well,

WO

Liquid Paints, Roofing, Boller Coverings,
Steam Pncking, Sheathings, Fire Proof Coatings,
©

Cements, . BE0 YO DesCRIrTive I'sice Ly,

H. W.JOHNS M'F'C CO. BT MAIDEN LANE, N.Y.

Fine Pamphlets ' T5¢. a Page

per 100, 1,000 Fino 9x12 Ciroulars, $2.50. Prico st or
estimato and samplos for stamp, 200 B Heads, £1.
“Local™ Privting House, Stver Creek, N, Y,

Botler. Always ready 1o be started
and ln’}'l"l' st once full power,
SAFETY, ECONOMY,
CONVEN[ENCE.

common Gas and Alr. No
stesm, Do coal, O ashes, no fires,
no danger, nO extra insuranoe.
Almost po attendance.

THE NEW OTTO SILENT GAS ENGINE.

Useful for all work of small stationary steam engine. |
Offered in sizes of 3. &, and 1 5. P. Send for Mueteated
circular. SCHLEICHER, SCEUMM & CO., Phila., Pa. |

Patent Portable Cl;uck Jaws.

.L:grgved %llld“}heqwgeob.xarfrind‘mg Iron
Tises ngx. Tools, etc. Manufactured
by AM.TWIST DRILL CO., Woonsocket, R. 1. |
!

LA Ph\b\;li_LD I-él) CHARCOAL 1RON|
:ea. Bml}hm(onp‘;;l&‘g:. l‘.l;;l’ugei:ﬁ :1;)1:: lf‘\ll‘f:l l

Furnace Work.
READING IRON WORKS,

261 south Fourth =t., Philn.

e

road ni g
Elevators, Derricks Hope Tramw ¥, Transmisslon .-?l
Power, ete. No. Kl John St N. Y. Send for prics st

Plans Estisnates furnished for Suspension Bridges

Mill Stones and Corn Mills

@ i
chines, Packers, Mill Plcks, Wator Whools, Palleys, und
Gur‘l'::l:l.efmdully sdapted to Flour Mills, Bend for

»J. T. NOYE & SON, Buffalo, N, Y,

AMOND ROCK DRIL

The only Machines giving s C
natore of rocks rmm;'r; u’#‘nun#.)"d £OrD. SHwing SEAY

AMERICAN DIA

SEND FOR PAMP

PERFECT

NEWSPAPER FILE

—

The Koch Patont File, for preserving ne
p s B BWS PO DETH
m zlpes, and pamphilots, hoas Ilw«.'n recently m.{',':-'}\-.-
and prico reducod. subsoribors 1o the SCIENTIVIO AM-

BRICAN and BCIESTIVIOAMERICA N BUPPLEM P in bo
ll&{mllml for the Jow prioo of $1.50 by mall, or §1 t the
office of this paper Heavy board sides: in

I o
SHCIENTIFIC AMERICAN.” in g, Neoossary fof
"o? ooe who wishes to preserve the paper,

Addres
MUNN & CO,

Publishors SCIENTINIO AMERICAN,

not to break, |

Ap ongine that works without |

CAMERON P

y \ ly y y N
Mowry Car & Wheel Works,
MANUFACTUNENS OF
CANS AND CAKR WHEELS of all deseriptions,
Wheels and Axies, Cliulled Tires, Engine, Car and Bridge
Costings, of any pattomn, furnished to order at short

notior.  Also Streot Car Tarn Tablos

heols of nl) sizes constantly on haund,
27 1.2 W, Third S, CINCINNATE, O,
Waorks, Eastern Avenue and Lowis Stroet

W
OMee,

T L AN
\ON CHANCIEMBLE GAP LATHE 1% yoh TAVES
LTHES FOR VARGE o Emup SEE4h 7

~ FOR SALE.
Planing Machine by Bement & Son,

contiso out of use. Planes 36 In. x 8 In, 12 foet long,
! rln:‘u:‘ln‘\\-n-llng butting attachment to plane pleoes of
| any sigo,  Modern stylo, ns good #g pew, and in per foct
ordor. Oan be seon In motion. JOHUN RICHARDS &
| Q0. 224 and Wood Stroots, Philadelphia, Pa

|

Working Models

And Bxperimontal Machipery, Metal or Wood, made to
order by J.F. WE : Y.

WATSONS N

toriy

: Contre S, N.

Hlll’.l-';\ RS i‘EI.F.lHL\'I'EI)
$450 Serew Cutting Foot Lathe.

Foot and Power Lathos, Drill Prosses,
Sorolls, Ciroular and Band Saws, Saw
Attachments, Chucks, Mandroels, Twist
Drills, Dogs, Calipers, ete, Send for
ontalogue of outnts fur nmatours or
I artisans.
", !.. SHEFARD & €O,
891, &8, 50, & 37 West Front Stroet,
Cinelnnntl, Olhlo,

0 -

Wood-Working Machinery,

Such as Woodworth Planing, Tongulng, and Grooving

Muohines, Dapjol's Planers, Richardson's Patont Im:

woved Tenon Muaohines, Mortising, Moulding, nnd

Lo-Saw Muohines, and Wood«-Working Machinery gene-

ally. Manufnctured by

et WITH ERAY, RUGG & RICHARDSON,
20 Salisbury Street, Worcestor, Muss,

(8hop formerly cocupied by . BALL & CO.)

T EX B

CAMERON STEAM PUMP,

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

For Price Lists, address

UMP WORKS,

Foot East 23d Srtreet, New York.

Band for Catalogue of the

FIRMENICH

SAFETY STEAM BOILER,

For burning smoke and all gases from
con) and all kKinds of fuel

[P )

ing of Soot

Requires no cler
or A

J.G.& KR

"
KMENICH,
Buflnlo, N. Y.

MACHINISTS' TOOLS.

NEW AXD IMPROVED PATTERNS.
Band for now Hlastrated eatulogue.

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFACTURING CO,,
New Maven, Conn,

Evéry Man <2, $3 Press.i
His_ Own :
Pr;nter!_ ELSI0%

LIVE GAME WANTED

Persons huving dedr, ruffed grouse (known ns pheas-
nnts or partridges In some sections), or Western quall,
may addross, giving lowest eash price, boxed and de-
Hvered to rallway, M. N. HENRY,
Onkdale, Suffulk Co., N. Y.

WO00D ENGRAVING

hoto-Engraving Proocess Rates, by
e T l'.“l)()NALDSO.\'. 33 Park Row, N. Y.
e s

—I;‘,E AT £1.00 PER TON.
The PICTET ARTIFICIAL ICE CO,,
F(oum b1, ()gnl and lr«!:’xl Al":'x'vlut;nl;:é. P. 0, Boxﬂ’ﬁi N 1'_

Gb Chromo ;nd Pertumed Cards mo §ulike), Name in
Gold undJdoet,10c. OLINTON Bios,, Clintonville, Ct.

KFELSE ¢ Co,
Merlden, Conn

DICKINSON’'S PIONEER.

I; > T S e

Mill Stone Diamond Dressing Machines and Diamond Pointed Tools. Simple. efective. and duradle, Also
Black Diamond or Carbonsates, shapod or natural. set or unset, suitable for all Rock
Boring, or other mechanical purposes, furnished, rmtjornlc

Aty ds of Stone Dressing,
l.\'s({.\'. 64 Nassau Street, New York.

Woodward Steam Pamps and Fire Engines.

G, M. WOODWARD,
76 and 78 Centre Street, New York.
Send for catalogue and price list

Pond’s Tools,

Engine Lathes, Planers, Drills, &c.

UAVID W. POND, Worcester, Mass.

THE FLOW OF METALS, BY DAVID

TOWNSEND. Valusble experiments, with ton engras-
lnﬂ. on Punching through thick plates. l-'.rmom:- of
a Flow of Metsl. Effect of Flow on Dimensions, Density,
etc., of Plate. Lines of Least Rosistance, ete. Punch-
ing with and across the grain. Practical Applications.
(l‘olns;aln}gg lnisocm.\gwl'r(‘ AMERICAN SUPPLEMENT No,
a 0a 10 cents. e had
AR R 0 be at this ofice and of

ESTABLISHED 15844,

JOSEPH C. TODD,

EXGINEER and MACHINIST. Flax, Hem

3 ST. . p, Jute, Rope,
Oakum and Bagging Machinery, Steam Engines, Bollors,
ete. 1also manufucture Baxter's New Portable Engine
Of I577.  Can be soen in operation st my store., A one
hnr-:--ru-'_rf-r portable engine. complete, $125; two horse-
power, $25; l"t_o and a half horse-power, #2%; three
lorse-power, $75. Manufactured exclusively by

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

TELEPHON

Circulars freo,

Works 1 mile.
Price 4. Put'd,
Horcoys & Co., Mallet Creek, Ohlo.

WARRANTED THE BEST,
11, P, Boiler & Engine, 8150,
2 H.P.,,8175. 8 H. P., 8200,

Tested Lo 200 1bs. Steam.
LOVEGROVE & QO.,

| 152 N. 3d St., Philndelphin, Pa.,

‘o Bullders of Englnes and Bollers, 1 to 100

horse power.  Bend for olroulirs nnd
pricos, and staty size and style you want,

SRS

 WRRTED §125 e

WSsre Anewer, B FOSTER & CO., Clusiasad, O,

CHROME STEEL,

WAREHOUSE, 98 WILLIAM ST., NEW YOR} .

JOHN W. QUINCY, Munnger,
}Tm-qunlml for strength, durnbility, and uni.

-
-

ormity. Nend circulurs for proof 1
will do 30 per cent, more work lln'nn"n u)'i::”u-‘:'
Cast Steel and that itis chenpest and best o use,

| Pyrometers, 5. bt

Boller Flues, Superheated Steam, Ofl Stills, ete,
HENRY W. BULKLEY, Sole Manufacturer,
149 Broadway, N. Y.

The George Place Machinery Agency

Machinery of Every Description.
121 Chambers and 108 Reade Streets, New York.

For lowest prices on
WlRl-}-DRA\\'lN(EﬂMACHI.\'ERY.
Send to S. HEALD & SONS, Barre, Mass. ]

Address JOEN A. ROEBLING'S SONS, Manufactur-
ers, Trenton, N. J ., or 117 Liberty Street, New York.
_ Wheels and Rope for conveying power long distances.
Send for circular,

‘\ﬁ)()hWORTH SURFACE PLANERS, £125. Planers
and Matchers, 85, 8. C. HILLS, 78 Chambers
Street, New York.

B, BEST sneioms

MURRILL & KEIZER. # HOLLIDAY ST,, BALTIMORE.

o
T __ SCREW CUT'IE'IRG

|
‘ SEERULDESHITON N N ULy

SEND FoR YELUS TRATED CATALOGU
GOODNOW & WIGHTMAN :
176 WASHINGTON ST BOSTON MASS.

MINING MACHINERY. Engines, Boilers, Pumps,
Conl and Ore Jigs, Dust Burning Applisnces.  Drawings
and advioo froee to oustomors. Jeanesville Iron Wnrgn
GO0 Haydon & Co.). Addross HOWELL GREEN,
Supt., Jounesville, Lugerne Co., Py, )

MACHINIST GOODS

'\':!:3 Smull Tools of all kinds, Cutalogues sent

j\._.l: WILKINSON & CO., Boston, Mass.
PERRY & Co.’s STEEL ?ENS.
box

anm, .
for trial, contalc.
lng our leading

Ivison, Blakeman, Taylor & Co., Sole Ageats fu'ﬁﬂ‘: NewTork,

[JANUARY 25, 1870,
-~ —

And Stereopticons, all prices. Views 1l

subject for Public Bxhibitions, ete, ‘r'zﬂy':.ﬁ‘l?ntvm
ness for a man with somall .~.|’-N-tl Also Magric Lantery,
for home smusement ond stamyp for 74 o (e ,_'.
MOALLISTE I, M’ Optician, 40 Nassas b Ko Yot

THE TANITE OO,
STROUDSBURG, PA.

EMERY WHEELS AND CRINDERS,
GEO, PLACE, 121 Chisumbors 8t New York Agont,

ROCK DRILLING MACHINES
AIR COMPRESSORS

MANUFACTURED ®Y Bupi cicuRock Dt Co
SEND FOR PAMPHLET.  FITCHBURG MASS

T0 ADVERTISERS !5

1 b newspapers of the United States

To famish advertisers :::g
i concerning newepapers and thale
b v thus enable the most inex perisnced to o leey
intelligantly the madinms bost adapted (o any Partien.
Inr purpose, WE ISSUE SEMIANNT Al EDITIONS OF

AYER & SON’S MANUAL
FOR ADVERTINERS. 164 8vo. pp.  Gives the
names, circulation, and adrertis rates of pevers|
thousand newspspersin the United ghhn and Canad

and containg more information of valus b sn ul'mu.'"
than oan be found in aoy other peblieation. All lists
onrofully rovised in each edition, and whers practicabils
prices reduced. The specinl offers are namerous and
unusually advantageous, 16 will pay you to oxaming
it bufore sponding any money In newspaper ndyirtising
The Inst edition will Do sent postpsid to sny sddress on
recaipt of 25 conts by N Vo As'l&‘(’f- NON

ADVERTIRING AaENTS, Thnes Bullding Phiadelnlie

Ml(flum('m’nsﬁ Opern Glnsnon, 8 m..q:s

Meteorological Instruments, st groatly redy:
rices.  Eend three stamps for lustratod Catg.
R. & J. BECK, Philadelphin, I'a,

|
logue.

'B.W.P

a.)ﬁ_le & Sons, ComiﬁgxaN .

Extablished In

Eureka Safety Power,

|h.p. eyl. ht. space. wt. price,

(T2 e 48 o | 0 91
4| e | o6 | eexa0 | 1600 | 2
6 | 6x7 | 72 | 7exi2|Z0| 4ol

Also, STARE ARRESTING PORT-
ABLES, and Gtatitsary Exrises for
Dlantations. Send for Circalars,

LCOTT LATHES, for Broom, Rake and Hos Han-
dles; 8. C. HILLS, 7§ Chambers St. X, Y.

CAVEATS, COPYRIGHTS, TRADE
MARKS, EXIC. .

Messrs. Munn & Co., In connection with the publica-
tion of the SCIENTIFIC AMERICAX, continue to examine
Improvements, and to act as Solicitors of Patents for
Inventors.

In this line of business they have had ovee rmmry
veAns' pxrarieNce, and now have wunegualed facilitie
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canads, and Foreign Countries. Messrs,
Munn & Co. also attend to the preparation of Caveats,
Trade Mark Regulations, Copyrights for Books, Labels,
Relssues, Assignments, and Reports on Infringements
of Patents. All business intrusted to them is done
with special care and promptuess, on very moderate
terms.

We send free of charge, on application, & pamphlet
containing further information about Patents snd how
to procure them; directions concerning Trade Marks,
Copyrights, Designs, Patents, Appeals, Relssues, In-
fringements, Assignments, Rejected Cases, Hints on
the Sale of Patents, ete.

Foreign Patents.—We also send, free of charge, &
Synopsis of Foreign I'atent Laws, showing the cost and
method of securing patents in all the principal coon-
tries of the world. American Inventors should bear in
mind that, ns 8 general rule, any invention that Is valo.
able to the patentee In this country is worth equally aa
moch in England and some other foreign countries.
Five patents—embracing Canadian, English, Gorman,
French, and Belgian—will sccure to an inventor the ex-
clusive monopoly to his discovery among about ox=
HUNDHED AND FIFTY MILLIONS of the most intelligent
people In the world. Thbe facilities of business and
steam communicaton are such that patents can be ob=
tained abroad by our citizens almost as casily asat
home. The expense to apply for an English patent is
£7; Gerwan, §100; Freoch, $100; Belglan, $100; Cana-
dian, $30.

Coples of Patents,~DPersons desiring any patent
jesued from 1886 to November 26, 1847, can be supplied
with officlal copios at reasonablo cost, the price de-
pending upon tho extent of deawings and length of
speelfications,

Any patent Issned since November 27, 1867, at which
time the Patent Ofice commenced printing the draws
ings and specifications, may bo had by remitting to
this ofice $1,

A copy of the claims of any patent ssued siuce 1830
will be furnished for $1.

When ordering coples, please to romit for the same
as above, and state name of patentee, Htle of fnveus
tion, and date of patent,

A pamphlet, contalning full directions for obtaining
Unitod States patents sont free, A handsomely bound
Referonce Book, gllt edges, contains 140 pages and
many cogravings and tables important to every pats
enteo and mechnnie, and i o useful hand hook of refes
once for overybody,  Price 96 conts, malled free,

Addross

& CO.,
Publishers SCIENTIFIC AMERICAN,
37 Park Row, New York.

BRANCH OFF10E—Corner A Strectt,
Washington, D, C. Ve

\i

HE * Scientific Amenlean Is ted with
ENEU JOHNSON & CO,'8 INE:NLH %
bard Sts., Philadelphis, and 8 Gold .xmvﬁi.

.




