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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.
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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.
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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

1sins

[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

Ay ll'l.
el 40

A

'»i.
R e 54

e

LN

a
el §




i

| JANUARY 4, 1879

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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887 08 210 | (B 001 T 864 | 80|66 170
3 9 3 616 01 0142|5 (4078 | 246
800 4 2305519 12485 |50 82| 892
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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

TOWNSEND, Valuable exporiments, with ton o
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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
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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,

Noties of Sults, Jurisdiction of Courts, Hights of Mur. L

( . i D -
ried W -'-mn n, Marriage snd Divores, Settlement of s l;’,‘.u'lf\”»:‘n|n| BN '~1l"lt"f\‘rl‘ll:;{‘lll:‘ﬂ‘ﬁ'l“l'!l"(ll:\:‘l!{{l":“‘::v‘(‘
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