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perience in steamboat management and construction, has
invented a novel means of propulsion for such vessels, the
nature of which will readily be understood from the annexed
engraving. Mr. Hunt is of opinion that a boat, of the di-
mensions below given, can, with two of his wheels, be driven
at the rate of thirty miles per hour; and he further considers
that, by means of the general arrangement of the device,
increased steadiness of the vessel will be obtained.

The boat taken as un example is to be 250 feet long, of 40
feet beam at a distance of 100 feet from stern, 32 feet wide
at stern, of 10 feet depth of hold, and of 4 feet draught. Pro-
pulsion is obtained by two screw wheels 15 feet in diameter
and of 22 feet pitch, with straight blades placed to dip with-
in one foot of the bottom of the boat, and arranged as shown
in the illustration. These screws travel in opposite direc-
tions; and as their vanes are long and elastic, it is believed
that, despite their size, they will jar the vessel much less
than the ordinary submerged screw. The inventor proposes
to drive his propellers at 150 revolutions, which, he claims,

with & pitch of 22 feet, would secure . speed of 37} miles

per bour; 7§ miles are deducted for slip, leaving 30 miles
per hour as the effective speed of the boat.

Mr. Hunt sends us no records of practical tests of his in-
vention; but he considers that, judging from his experience,
it is entirely practicable, and possesses advantages both over
the paddle wheel and ordinary propeller. It allows of stern
screw propulsion in very shallow water; and if the speed
mentioned is realized, it might be applied in lieu of the pad-
dle wheel upon steamboats on our Western rivers.
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Manufacture of Iron and Steel.
Cast iron containing carbon and other substances, such as

manganese, silicon, or other alloy, is now added to fluid iron |

and steel, by which carbon is added to them. The amount
of carbon in cast iron being limited, a large proportion of

are necessarily added, The improvement in this respect
Mr. Eli Hunt, of Nyack, N. Y., a gentleman of long ex- | proposed by J. G. Willans, of Westbourne Park, London,
England, is to carbonize cast iron or ateel granules or parti-
cles by mixing them up with a hydrocarbonnceous substance
(such as pitch, tar, oil, farinaceous or bituminous substance,
| and suchlike), and to heat the mixture to about a red heat
[in o retort, vessel, or chamber, without access of air,
metal granules will thus be coated with adhering carbon; he
adds these carbonized granules to the fluid iron or steel
| (sometimes by means of blast or other gaseous current). The
| quantity of carbon absorbed into the fluid iron or steel will | sufficiently heated before it be put into the place where the
thus be greater than if the original cast iron alone was added.
If it be desired to add or apply deoxidized iron ore, or other | mitted. He prefers to pass the gas through a heater (such as
metals or substances to the fluid iron or steel, he applies the
materiul or substance containing it coated with carbon as he | that it be heated sufficiently to deprive any iron ore brought

does granulated iron,

| tion, but adulterated with a watery vapor or carbonic acid to
actupon the ore, Mr, Willans’ improvement is to bring a re-
ducing gas, such as carbonic oxide or hydrogen, or com-
pounds of hydrogen and carbon, or their mixtures, up to the
necessary temperature at which the iron ore or oxide becomes
acted upon before it be admitted into contact with them with-
The | out any such admixture of air as would support combustion,
80 that the vessel containing the ore or oxide be not neces-
sarily heated, cither externally by fuel, or internally by the
partial combustion of the gas; or he has the ore or oxide

reducing gas at less temperature in an unignited state be ad-
is now used for heating the blast furnaces will answer), so

into contact of its oxygen.
In order to facilitate the more uniform action of reducing

Cast irons containing much silicon or phosphorus are at

present unsuitable for the production of superior wrought | gas on iron ore or oxide, he employs a rotating (preferably
| iron and castings. The same pig iron, if properly refined in | inclined) cylinder or vessel, into which ore or oxide is placed;

! the ordinary coke refinery or by other means, will lose the
greater portion of its silicon; and if similar or other pig iron | gas inserted into the cylinder, and around which the evlinder

he has a gas pipe with sufficient opening for the exit of the

be converted into wrought iron by the usual process, the | and its contents (however heated) revolve. The position of
greater portion of its phosphorus as well as silicon will be | the ore particles are thus continually changed, and the gas

| removed, Mr. Willans proposes to melt down in a cupola | brought more equally amongst them. When the ore or ox-
| furnace a mixture of refined cast iron and of wrought iron. | ide be sufficiently deprived of its oxygen, it may be trans-

The amount of silicon and phosphorusin the resulting metal | ferred from the cylinder into vessels to cool without gccess
may thus be proportioned to equal the average of these sub- | of air, for after use as iron in a divisional state in the manu-
stances in cold blast all-mine pig irons; and owing to the con- | facture of iron and steel, or for other purposes; orit may be
tact of the wrought iron with the coke or other fuel, the metal | transferred whilst still hot into chambers or vessels :c; be
will contain sufficient carbon to fit it for use in the foundry | welded or melted into malleable iron or steel: he sometimes
or puddling furnace. adds carbon or finely granulated cast iron to the reduced ore
Hitherto the reduction of iron ores or oxides to a metallic | or oxide before welding or melting it.

condition without melting them has been effected by mixing : e —_—

carbonaceous matter therewith, and heating them in close| A VERY fine shaving soap solution may be made by taking
vessels, or by having the ore or oxide in a rctort heated ex- | § Ib. white Castile soap in shavings, 1 pint rectified <pirit~
ternally, and into which a reducing gas was admitted. It |} pint water; perfume to taste. Put in a bottle. cork n';'btlv’
has also been suggested to heat the interior of the retort or | set in warm water for a short time, and agitate n~"(‘1si.:u3]i‘:

cm?t iron must be added, if much addition of carbon be re- | chamber in which the ore is placed by the combustion of part | till solution is complete. Let stand pour the liquid off the
quired, whereby other substances contained in the cast iron | of the gus, leaving the remainder in a highly heated condi- | dregs, and bottle for use. i
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HUNT'S SYSTEM OF SCREW PROPELLERS
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. {and insensibility always go together, the cause of pain must

* 11 |tigators in this field. Even the learned writer just quoted
7 | subsequently abandons, albeit unwittingly, the position he

| exist between the numbness of nerve, the puralysis of mus-

THE NATURE OF PAIN.

As one of the chief determining factors in tha stroggle
for sentiont existence, pain impresses itself upon our atton
ton ulmost momencly. the fdeal perfect life that men
lnugine is alwayy one In which pain forms no part: yet |
ouriously, in all the fe we know Iulin is ever the 'n'lmll_v ‘
paid fl!l: superiority,  The higher the organism in the seale |
of being, the greater Its capacity for pain: this is the uni- |
versal rule.  Mutilation, such us an inscot bears without ap
parent inconvenlenoce, will Kill a roptile. A fish or n roptile
disregards infuries that would be guickly fatal to a mam
mal through norvous shook. A savage laughs at wounds
that would mek the nervous systom of a civilized man with i
Thus In overy instance capacity for pain is

{ noutest agony.
the mensure of development,

The question: What s pain? consequently nssumes the
highest spoculative interest and importance: while the deter
wination of its physieal conditions and cnuses ranks second
to no other scientific problom in practical significance,
Nothing olse promises so much for the allevintion of hu-
man sufloring, to say tho lenst: and the discovery of no
| othor secret of Nature appeals more strongly to the feeling
of average humanity.

Common experienco tells us that pain has its source in
The gulf between nervous movement

tho physical system.
and sensation is as unthinkuble as the gulf between brain
movement and thought: yot no one presumes to say that
| pain is other than the product of material copditions, how-
|over obscure those conditions may be; or that pain can be
imagined as existing apart from organization.

In his prize essay on therapeutic means for the relief of
{ pain, Dr, Spender makes the strange assertion that *“ we look

{and if we miss the expected result to-day, we do not doubt
{that it will be found hercafter with more perfect instru-

Secing that painis ever an adjunct of life, and that death

rather lie in some disturbance in living nerve or nerve cen-
ter; and such is the view of most of the more recent inves-

had taken, when he assumes “* as a positive truth, that pain
' connects a molecular disturbance in the nerve which carries
the idea of pain to the sensorial center;” for surely a nerve
which performs in that way its normal function cannot be
justly described as dead.

Long ago, Romberg described pain as the prayer of a nerve
for healthy blood. The definition is true as far as it gocs,
but it stops short of the whole truth. Pain is also the pro-
test of a gevered, bruised, or poisoned nerve; and not un-
frequently an excess of healthy blood in the part traversed
by a nerve will result in pain, Indeed, Dr. Chapman has
gone go far as to erect a theory of pain on this basis alone,
and a method of treatment also.

On the other hand, Drs. Anstie, Ratcliffe, and others hold
that pain is usually, if not always, associated with an oppo-
site condition, with deficiency of blood, and impaired nu-
trition. Dr. Anstie, in his classic work on neuralgin, shows
that those neuralgias are most acutely agonizing which oc-
cur under circumstances of impaired nutrition ineident to
the period of bodily decay:and that there are strong reasons
for the belief that there is especial impairment of the nu-
trition of the central end of the painful nerves. From this
point of view, pain involves a depreciation of true function.
Itis due to aperturbation of nerve force; and the suscepti-
bility to this perturbation is in proportion to the imperfec-
tion of the nerve tissue, until the destruction of nerve tissue
cuts off communication and ends in insensibility,

The perturbation of nerve force, however, does not always
result in pain; it may show itself in the motor or the intel-
lectual department as well.  When nerve degencrates, the
first result is shown in the sensory department, as pain; in
the motor, as spasms; in the intellectual, as delirium; and
the final results of nerve destruction are shown respectively
In numbness, paralysis, and coma. Thus the pain of nerve,
the spasm of muscle, and the delirium of brain are deseribed
s correlative phenomenn; and g similar parallel is hold to

cle, nnd the coma of brain. And these phenomend are often
interchangeable, the members of the two series being sub-
Jeotively identical, though outwardly very different,

Evolution being attended by an ever-increasing complex-
ity and delicacy of nervous orgunization, it is inevitable that
Increasing liability to nervous derangement must mark every
upward movement in the scalo of being, Wil the price ot
clevation ever rise #o high as to put an end to progress in
{ this direction?  There would certuinly seem to bo a possibil-
Hty of wuch a result, when we consider the fate of thosemost
admirable persons who nre, a8 wo say, too finely strung for
this rude world, The aoutencss and delicacy of their sensibili-
ties make them at onco the highest moral aud intellectual
types of humanity, and physically the most unfortunnte,
And they rarely or nover leave behind them a vigorous
fumily.

Regarded as un independent evil, pain is one of the decp-
ost of life's mysteries: ns necessary condition of sensibil-
Ity—the mainspring of intelligence—it is no mystory, but an
Inevituble reality, nnd therefore, whore not to be provonted,
bearable. Tt is only preventable evils that are intolorable.

A A T, New Yort.
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Religion bas pronounced all pain to be the penitentinl her-
Itago of a sinful world—n dictum as false s it s foollsh:

remning with innumerable forms of 11k whieh ean have no
whinre In kin; and foolish heocause it discournges the avoid
ance or mitigation of pain,

Philosophy has done better in finding pain 1o be a severe
but benoficial schoolmaster, But there are pains which do

| not teach, as for example the pains of parturition, which are

purely physiological; while other unavoidable paing speedily
bring the sufferer to a state in which learning is bmpossitile,
yet convey no instruction to the looker-on,
Another view of pain finds it the grand preserver of ox
jstence, the sleepless sentinel that watches over our safety
and makes us guard ngainst both present injury and present
pleasure that may bring injury in its train.  Pain does have
this tunction sometimes, but too often it does nothing of the
sort, snd can do nothing, since it comes from conditions
over which we have not and cannot have any control.
In short, though it may be all three, pain is not in itsclf 0
punishment; it is not a schoolmaster; it is not n sentinel; it
i not an unfathomable mystery, It is simply an insepara-
blo condition of sentient oxistence. It does not always de-
stroy, because in the main, with such typoes of life ns have
escaped extinetion, capacity for enduring pain has not fallen
short of capacity for pain; while the avernge environment
of life has never been absolutely incompatible with some
type or types of existence, Some time or other it proba.
bly will become 80 on earth, as it already has on the moon:
then life and pain will go out together,
- ——eaer—
SCIENTIFIC SIGAT-SEEING,
Anybody of good character and over 16 years of age, with
5,000 and two years' time st his disposal, can now go
around the world. Mr, James O, Woodruff, Director, and
Mr. Daniel Macauley, Seoretary, have organized a * scien-
tific " expedition, which is to depart from New York on
October 1st next, and to proceed to South America, Pacific
Islands, Australis, Japan, China, India, and Europe, travel-
ing a distancc of some 50,000 miles—funds payable in ad-
vance before the ship sails. As a special inducement, the
prospectus of the project says that the vessel will be navi-
gated by officers of the United States Navy, six in all, whose
namesare given below. A taculty of scientifie instructors has
been engaged, also ““a competent corps of attentive waiters,
who will not be permitted to solicit or accept any fee or
gratuity whatever.” Naval cadets will be taken at half
price, and are to be drilled by the officers aforesaid, and to
be treated as if on a naval academy practice cruise; but as
there is a probability that a class of scientific maidens will
likewise be aboard, a disturbing element will, we fear, bein-
troduced, such as does not obtrude itself among the midship-
men when at sea,
The naval officers referred to are Commander J. W.
Philip, Lieutenant Commander A. 8. Crowninshield, Licu-
tenants C. T, Hutching, W. W. Rhoades, and F. A. Miller,
and Surgeon J. Il Kidder. On looking over the numercus
testimonials appended to the prospectus, we find the scheme
to be commended by the following eminent gentlemen:
Governor J. D. Williams, and Secretary of State J. E. Neff,
of Ohio; Professors Joseph Henry, J. 8. Newberry, Asa
Gray, James D, Dang, D, C. Eaton, A, E, Verrill, and George
J. Brush: Presidents Porter of Yale, Anderson of Roches-
ter University, Angell of Michigan University, Indiana
State Geologist Cox, and Acting President Russell of Cor-
nell University. In view of the fact that the names of the
naval officers above noted are prominently referred to, both
in order to create confidence in the safe navigation of the
vessel, and a8 constituting a part of the scientific faculty,
we recently nddressed a letter to the Secretary of the Navy,
with a view of verifying the statement of the prospectus
that “*some of these officers have not yet been detached for
the purposes of the expedition, but all have been condition-
ally engaged and will undoubtedly accompany it.” In re-
ply, the Secretary informs us that his department has no
knowledge of this expedition, except that gained *“ through
your (our) letter, and at the same time the receipt of a pam-
phlet giving its details.” The assertion, then, that the afore-
said naval officers are going, and the promises and assur-
ances based thercon, appear to be untrue and unfounded.
The doubt thus cast over the whole scheme leads us to think
that the colloge professors and other eminent gentlemen
above named, who have lent it their indorsement, have been
imposed upon. :
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CROUP DUE TO MIASMA.

Dr. Lewis 8. Pilcher has recently made a valuable report
to the Kings County (N. Y.) Medical Society on the subject
of croup. Dr. Pilcher has studied that disease with much
care with reference to local conditions. A map of Brooklyn
accompanies the roport, on which the dwellings wherein cases
of the disease have been met with nre suitably indicated. It
needs but o glance at the map to perceive just where the
malady hus been most prevalent, and to enable deduction as
to the probable influcnce of the soil, drainage, ete., on its
persistence to be readily made. SR O (i

Under the term ** croup,” the author includes ““all forms
of acute inflammatory affections of the larynx or trachea
which may produce narrowing of their caliber to such an ex-
tent s to occasion serious prolonged dyspnoea.”  This em-
braces three conditions, namely, catarrhal croup, merabrano
croup, and diphtheritic croup. The nm'mmﬁ:
secretion, in the former case being liquid, and in the latter
its giving rise to a false membrane of varying thickness.

S
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false because puin existed long before sin was possible, and

Diphtheritic croup differs only from membranous croup in
being recognized as a part of s general diphtheritic infection

it




er which the author has found that the
may be generated are abundantly prev-
PBmoklyn The disease runs riot
 numbers of badly nourished and weakly
hickly populated tenement house districts;
ination has been made into the physical
o soil, in localities where croup has been most
aent, there unfavorable conditions have been encoun-
tered.  Along the water front, occupying ground rescued
from the river or bay; upon the site of marshes, now more
or less obseured by the filling-in process; in valleys that have
Dbeen the site of watercourses, whose drainage is imperfect;
these are the districts over which, as the map plainly shows,
the malady has destroyed the most people.
~ Croup is not commonly encountered among the list of dis-
easos which Bcience has thus far traced to minsmatic causes,
Dr. Pilcher's conclusions are therefore of especial value in
calling nttention to the fact that so prevalont a malady is
preventable by the ordinary sanitary procaution of proper
drainage.

m
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THE TORPEDO DEFENCE PROBLEM,

Some of our contemporaries, in discussing tho gquestion of
torpedo defence, which certainly is the ruling one of the
hour in relation to naval warfare, apparently consider that
the offensive powers of torpedo boats have been overrated,
and that, to whatever type these craft may belong, so long
a8 they are not submarine, the modern ironclad has ample
resources to protect herself against them. These resources
include, first, speed; secondly, the electric light; thirdly,
heavy long range artillery; and fourthly, torpedo nettings.
It is urged that an ironclad capable of steaming 16} knots,
‘the Alexandra, for instance, can easily run away from such
a craft as Admiral Porter's Alarm, whose speed is much less;
that by two electric lights, kept in revolution and so con-
stantly illuminating the horizon, the approach of a torpedo
vessel at night would instantly be noticed; that one well
aimed shot from an 81 or 100 ton gun would infallibly
send the aggressive boat to the bottom; and that, even
did the latter manage to reach the ship, the torpedo net-
ting (see our engraving of the Thunderer on another
page) would prove a troublesome obstacle. It isscarcely the
province of this journal to discuss naval tactics or the art of
war; but the investigation of this problem of an efficient
system of torpedo defence involves the consideration likewise

of all circumstances of torpedo offence, As in any other
scientific investigation, it is absolutely necessary that all con- |

ditions having any bearing on the subject be carefully gath-
ered and weighed, otherwise accurate results are impossible,
Theoretically, the objections above summarized appear
forcible: practically, that is, viewing all circumstances
under which torpedo attack might be made, they do not.
It must be admitted that defences inadequate under any
conditions do not answer the requirements of the problem;
and that there are conditions under which each one of the
above-named means of protection fails, a little consideration
will render evident. First, asto speed. While it is reasonably
certain that, running a straight course, the torpedo vessel
making twelve could not catch the ironclad making sixteen
knots, account must be taken first of the delay in develop-
ing that speed in the larger vessel, and the difficulty in
muancuvring her, as compared to the facility with which
the torpedo boat can be handled. 1t is safe to estimate that
at least fifteen minutes will be occupied in getting an 8,000
ton ironclad under swift headway, supposing her to be under
low steam, keeping her position off a blockaded harbor.
This would afford a torpedo boat abundant time to overtake
her. The electric light is of little avail in fogs. In the dense
mists prevalent on the Northern Atlantic, there i8 no mode
of Mumination which would reveal an enemy until too late
for effective resistance. Thick weather, morcover, would
necessitate the vessel keeping under slow headway, another
advantage for the attacking craft. As regards the use of
heavy guns against an approaching vessel, it is eavier to
talk of hitting such a target than to do it, even in the full
glare of the electric light. A small Thorneyeroft launch,
for exumple, would be in some measure screened by the
waves in an ordinary sea way; it is reasonable to helieve that
at night such a vessel might easily approach within a quar-
ter of amile of her enemy before being revealed by the
passing beam of the electric lamp. As she would be under
full headway of at least twelve knots per hour, this interval
could be traversed in a minute and a quartor. Tn that
period, we do not believe it possible to train and sight n
heavy gun and fire 80 a8 to hit & craft coming bows on, and
thus presenting o minimum and rapidly moving surface at
which to sim. Torpedo nettings may be reached over by o
boom of proper length on the attacking boat; or if the lutter
is of the Alarm type, there probably would be little difficulty
in breaking through them. It is of course most likely that
torpedo yvessels will attack only under circumstances which
give them an advantage: that it is to say, they will await
foggy and stormy weather: or when, us in the case of o
bombardment, immediate action is necessary, soveral
launches at once might attack a single ironclad with every
prospect of at least one torpedo accomplishing its object.
The recent sinking of o Turkish monitor by a torpedo, nt
tachod to her and exploded by the electric current, the work
being done by sheer audacity on the part of the aggressive
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party, indicates how great the advantages normally are on
the side of the torpedo.

In previous articles, we have noted the nature of the at-
tack of the submerged torpedo, ngninst which the general

endeavored to point out sundry especinl sources of weakness
in the present mode of protection,  Other conditions
affecting the problem will probably develop themselves on
closer study. Meanwhile we especinlly commend the inves-
tigation to American inventors, ns we think they can pro-
duce something better than the erinoline for ironclads which
just now is the extreme outcome of English ingenuity in
this line.

BRI

St. John, N. B., Burnoed.

St. John, the commercial metropolis of New Brunswick,
was recently visited by a conflagration which destroyed the
entire business section of the city, extending over an arca of
some 200 acres. But one building was left standing in the
portion covering some forty blocks south of King street.
How the fire originated is not known; but it appears to have
broken out among some wooden buildings, and, fanned by
a gale, to have spread with a rapidity which defied all efforts
to prevent it. Shipping and wharves served as additional fuel;
and then, making their way into denser parts of the city, the
flames destroyed churches, hotels, public buildings, and all
the prominent stores, The value of the property burned is
estimated at $10,000,000, Several persons were killed, and
thousands of people have lost everything,

St. John possessed a presumably adequate water supply,
the works having a daily capacity of 5,500,000 gallons. The
fire department was well disciplined, and it was supposed
that the safeguards against a large fire were sufficient.  The
calamity, however, only goes to prove that wherever highly
inflammable wooden structures are allowed to existin a city
danger is always imminent. The best drilled fire organization
is not a match for the intensely hot blaze of well dried wood.
When laws become general forbidding the existence of any
but fireproof buildings in cities, then immunity from great
fires will be reasonably secure; but until then, even the best
organized fire service can only be regarded as partial pro-
tection.

o

The India Rubber Supply.

The native way of supplying the trade with rubber is
highly wasteful, and if no preventative means were taken it
would not be many years before the supply would fall far
short of the demand, which is increasing at an enormous
rate; in fact, the world cannot get along without rubber,

in a variety of trades. It has been the improvident practice |
to cut down trees 150 or 200 feet high, to secure one|
| hundredweight of rubber, and thus the forests of rubber |
trees, especially in Brazil, are being destroyed, and will ulti- |
mately belong to the past, Without waiting for such an |
event, the British Government has shipped 2,000 Brazilian f
rubber plates to the Island of Ceylon, and, strange to say, in i
the incredibly short space of two months after the seeds had |
been sown, the little trees produced the finest kind of rubber

—equal to the best of Brazil. In June, 1876, 90,000 sceds
were received, of which, however, only 2,500 were alive; |

| a8 their vitality is very short, they were sown at once, cov- |
| ering a space of 300 square feet. A number began to grow, |
|and in a few days many of them were eightecn inches hizh.
Cases were then made containing fifty plants each, large
| enough to allow for growth during transit on shipboard.
They were sent to Ceylon, Singapore, Burmah, and other
places, and the 2,500 plants thus distributed will do a great
deal of good in preventing the otherwise impending mL-x.mit_\' ‘
| of a scarcity of rubber, !
| — o ——— ‘
| Earthquake Waves !

Atarecent meeting of the Californin Academy of Sciences, |

| the President, Professor (leorge Davidson, of United States |

‘ Const Buryvey, exhibited an enlarged drawing of the regular

tidal waves, and of the vecont enrthqunke waves that reached !
Sun Francigco Bay on the 10th of May, 1877, and supposed

to have been oceasioned by the terrible eavthquake that de-

stroyed the town of Iquigne, Peru, on that day.

At Fort Point the United States Coast Survey maintains o
self-rogistering tide gauge wherohy o sheet of paper is drawn ‘
horizontally over rollers that are moved by clockwork,
The forward movemaont is nearly two feet in 24 hours. Over |
this sheet of paper a pencil moves athwartships by the low- |
ering or rising of the flont In the flost box, and .llu- wheel
work s so proportionod that one foot movement of the tide |
oxhibits itsolf a8 o movement of one ineh of the pencil, The

| drawing at the Acadomy was four times the length and
breadth of the tidal sheot,  On the shoeet there is an appar. ‘
;‘-nl Irrogular ebbing of thoe tidal waters for o few minutes.
und then a sudden rise, followed by a depression, until six
large waves, of nbout nine Inches each, had « xhibited them
selves in the space of one hour and 20 minutes. The earth
quake waves continued to nearly noon of Mav 15th, when
the lnst one registered itself; but long before this it wWhne
evident, from the irregularity of time, elevation, and form,
that these were reflex waves reaching from far-off Hmits in
the ocean,  Tn fact, it seems likely that the reflex waves com
menced certainly not later than the 30th, and possibly before
that.

“* Bo far as we have been able 1o ases llAIill‘ ' says Profy SSOr
Davidson, ** the earthquake st Iquique oceurr nl. on the 10th
of May, st 1 o'clock, A. M., but we must await more e finite
information before endeavoring to decipher the readings of |

means of defence must also bo n safeguard.  Above we have |

the tidal register. Assuming, however, that the earthquake
occurred at 1 A.M..we know that the difference of longitude
from San Franciseo is 8 hours and 28 minutes, snd that
the first indication of the incoming wave occurred at 6
hours and 18 minutes at San Francisco. This would give
8 hours and 46 minutes for the time occupied in the wave
trayersing 5,200 statute miles, mainly along the shores of
South und North America, at n rateof 600 miles per hour,
or 10 miles per minute.

“Thig Is much greater than the progress of the earthquake
wave that left 8imoda, Japan, on the 28d of December, 1854,
and renched San Francisco in about 12 hours, traveling at
the rate of 876 miles per hour, or 62 miles per mioute, But
the great waves of that earthquake wore only eight inches in
height and 85 minutes apart when they reached Fort Point,
In the present case the main principal waves were much
higher. and their crests much further apart.

 Further information may place the locus of the carth-
quake away from Iquique. Upon this coast we ascertain
that the carthquake wave was not noticed at open ports or
landings, such as Santa Barbara, Gaviota, etc. ; but its effects
were exhibited in such harbors as Wilmington, Cayugas,
and doubtless would have been especially noticed at the
month of the Estero Limantour, in Drake’s Bay. In these
harbors the rapidly advancing and rising wave would be con-
centrated as into a funnel and rise and fall rapidly and largely.
It is reported that the rise and fall was 7 feet at Wil
mington, not noticed at Santa Burbara and Gaviota, ‘nnd 12
feet at Cayugas. The reported shock to two vessels near the
entrance to San Francisco harbor seems somewhat problem-
atical. The waves entered the Golden Gate aboutl foot
high and about 10 minutes lonz. We were at Fort Point at
the time, and, with a smooth sea, could detect no change of
rise and fall on the beach, where a very slight surf was run-
ning.”

News of the earthquake waves coming in was telegraphed
to Washington a few hours after they commenced, and from
their length and height it was predicted that a great earth-
quake had occurred at a distant place.

SR B
Porotype.

Porotype is, we learn from the Plotographisches Archiv, a
newly devised process for copying copper-plate engravings,
woodeuts, and other designs of a like nature. It is based
on the principle that porous paper which has been printed
upon by fatty ink loses, wherever ink attaches, its porous
charncter.  An engraving upon paper is only porous when
there is no ink, and will neither allow gas nor liquid to

which has now become one of the most necessary materials |

penetrate wherever the black ink appears. A gas which
acts upon a certain chemical agent, and either bleaches or
discolors it, is permitted to penetrate a copper-plate engrav-
ing or woodcut where possible, and, coming into contact as
it permeates with paper which has been suitably prepared,
brings about a reaction—that is to say, wherever the gas has
found means to penctrate, the color of the prepared paper
alters, and a copy of the engraving is in this way pro-
duced. A

In the process, therefore, four papers are necessary; one,
which is capable of generating gas, and which is soaked with
hyposulphite of soda; a second, or sensitive paper, which is,
in fact, paper treated, first of all, with extract of nut-galls,
and afterwards with sulphate of iron solution (ink paper);
thirdly, filter paper; and fourthly, oiled paper. The copy-
ing of the engraving may be effected in the leaves of a book
under pressure. The engraving is put upon the sensitive
paper, and upon the engraving is laid the generating paper.
Over these s laid a sheet of filter paper which has been pre-
viously impregnated in dilute sulphuric acid; then a sheet of
plain filter paper; and lastly, the oiled paper. The whole is
pressed together for ten minutes, when the copy ought to be
finished. A report upon the process by Professor Bittgoer is
not very favorable to it,

— 4O
A Vindication of Justiee.

Eleven men recently suffored the death penalty in Penn-
sylvanin, in expistion of murders committed by direction of
o lnwless gung which for several years has, in cortain parts
of the State, rendered life and property insecure. The con-
spiracy bore the outward semblance of a trade soclety among
the miners, and its vietims were those who in some manner
had interfered with their attempts to override the rights of
other people.  Murders by order of similar leagues have
not been unknown in England: but in this country the
worst outrages committed during trade uprisings havo rarely
oxtended boyond ordinary assaults, The ** Molly Maguires”
have now, it isto be hoped, discovered that the law slone ar-
rogates to itself the right to destroy human life.

- — :
Huboer's Test for Freo Mineral Acids,

This new agent consists of a mixture of solutions of mo-
lybdate of ammonia and ferroeyanide of potassium. When
this clear yellowish solution isadded to a colorless aqueous
solution, which contains, besides salts of alkalies and alkn~
line earths, a trace of free minernl acid, such os sulphurie,
hydrochlorie, nitrie, phosphorie, arsenic, sulphurous, or phos-
phorous acid, there appears at once a reddish yellow color
or turbidity, and with more acid a dark brown color, which
disappears agnin upon adding the slightest excess of slkall
I.h-r:u-if- and arsenions acldy, however, do not give any reac-
Hon with this test. It has been suggested that this Huber re-
sgent may bo omployed, instead of litmus or cochineal. 18 in-
dicated in seidimetry and alkalimetry, to determing sharply

the neutral polnt,




neys, A, in which are wire gauze
screens or thick Isyers of gravel,
Flgs. 9 and 10 show the details of
construction of the air seal; o, Fig.
1, is the entrance to the building; i
at b are offices, ete.; ¢ is the court-
yard; p the discharging point; at ¢

ey

Ty

are craves; r is a railway; and » is
» turntable.
M. Donny thinks that this ar-

rangement reduces danger by fire to a minimum. At the | off to the underground cistern; while the flames will bo un-

moment of conflagration, two cases may occur,
mosphere of the magazine may be charged with

ble vapors. In such case an explosion will first take place,
which will blow out the two light doors which close the en.

trances of the magazine, and the fire will rapidly attack tho

DONNY'S SYSTEM OF STORING PETROLEUM.

glan) Bullotin du Muséo,

and the like, as & whole, and he would be a bold engineer
The at-|able to spread theroto because of the air seal. The oil which | who would tamper with the component parts of such struc-

inflamma- | supplies food for the flames being rapidly removed, it only | tures individually in the manner required for the method of
remains to block up the door openings with earth to smother | preservation suggested. The best preservative of iron un-
the fire.  We have selocted these engravings from the (Bel- | der these and most conditions is good reliable paint, having

un fron oxide base, and, until it hus beon practically demon:

l
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Preservation of ¥ron,
y4 a8 the first doors are blown away, the . ”'“":‘ widr » pape o the preven.
A NEW SYSTEM OF PETROLEUM STORAGE. h"::dml“:‘{:;l ‘:”("“" |nt:2w|r places; and thus, the air sup | With regard to | r"r.‘_“”r l:(n':'ﬂn :"::::".?:I':eli‘ ':'““ & :
FUUA W pelrcledin beks v v u‘::“:“:‘ .:l.onhrlnk out off, the fire Is smothered. Should no explosion | tion of iron '".‘." .“_wl L
mmlw“d m:n(::lmt::'lgrm of '”“:\‘ :n{c place, then ;l;- first set of doors will be uninjured m": o :\';'t';:::::t Zl:”:\'f:): way desiring to detract from Professor
sutms. ser | will o ir. Bhould the doors, however, be out of | ove he process, and without )
which ald i reducing the profits gainied between producer | will cut off the & coptaclos, being destroyed, will | Barfl's morits as a discoverer of the process, .
other words, tend to Inoresse the | order, then the ofl on its recoptacles, e ;. oo o epreciate whatever of practical value the in.
;:l:mmﬁ:;lx::c;y’: lo: tho commodity, Tt has been | run into the middle troneh, and be conducted immediately WINI":?:.('||‘|‘(:|:Inl)uy g pui:\l b t“l';’ ‘;‘;‘88 }
ovident for some time that some hetter system of stor- which occur to me, namely, that Professor Barfl has
age than that of keeplng tho ofl in hugo tanks iy ro- Fig do TTNNwe 4 only re discovered that which wis known l«’n‘K ":"::;
quirod; and this need M. Donny alma to supply |“'l'~:m e — — l '3 (and which, to my mind, should have l"l“"-" “;1" “l""" in
improved systam which wo i lmrvwlllf. e e = NP - by overy practical chemist), and that the '; ';c ple
ofl may bo stored either in bulk or in barrels, without, St fnapplioable fn the case of fron to bo use 0?'000-
it in claimed, being subject ;’: loss t:{':;“:;:;:::“';:: structive purposes, tr; wfl;h-h it :N 'l"’]"l"""‘;"m::‘a"’):: t,h::
Joakage, while it is thoroughly pro “ 'With regard to the first point, 1 m ’
dmger of fire. in the yonr 1861, T was ongoaged in Invmllgntlng the
M. Donny’s project comprises two distinot parts, 4 morits of various apparatus for superheating steam in
Ono is destined to receive potroleum directly from the connection with the steam engine. Inthe course of
pipes or from vessels in bulk; the other, to afford proper my Investigation I had brought before me one inven-
receptacles after the ofl is in casks. The system of tion in which the patontees—Messrs. Parson and Pil-
bulk storage is represented in plan and in horizontal oy grim—pnssed the steam from the bollers 1o the engine
section on the lower part, left side, of l"ilx. I,; uulllHr‘. through s coll of fron pipe placed In the boiler furnsce.
4 and :crpm;v:;y showr::\;hlu:.g(l;u(l::‘. "::; :\x'm;; In support of the rlaihn:lo:' the Invun(ou' 'lc;: pr:r::::
verse ons of the reservoirs 1, o : safety in the process I three reports, which u
and EF. 1t is proposed to employ cement cisterns, I:-'f-»;‘«~ g '}'hmc reports are In print, and. the first is
vaulted and covered with earih. These may be con- from Dr. A. 8. Taylor, Professor of Chemistry in Guy's
structed either above or below the surface. If made i Hospital, and Examiner in Chemistry to the University
in earth naturally damp, they will preserve the oil and , of London: itis dated April 26, 1859, After pointing
remain porfectly staunch; but if built on the surface, ‘ out the "In«.'n(‘lf of all danger ir'x thus treating steam,
in order to prevent lulw_ll'. it will be necessary (o keep I Dr. Tuylor obesrvés thist Stons et OV THARUMEN
the masonry constantly moxs(.‘ To this rnd' in the outer e to redness 1s decomposod, and that the oxygenie Hxed
Walls & sstiee of channels designed (o recolve water ato :’Er_ — = by the iron while the hydrogen is liberated, the surface
made. The oil uken e Sy e !”‘ mﬁm_ g of the iron being rapidly covered with a fixed and im-
pump, o, is received in a small collecting reservoir, », oermeablo lsyer of the magnetic oxide of iron which
whence it is directed by metallic canals, m, with the bt the daiatatlas:
different cisterns. In ton: - Ve it
order to remove the Fi’]' g port is dated the 26th
petroleum from these . of April, 1859, and is
ThosRaties, 10 the k- from‘;(r.W.T. Brande,
ter are under ground, - : B D s e o f;:_::_,__.,:, S 3 PRS., who, stier e
pumps  are us«‘l. lf Sl UM AT SN s pressing an opinion
above ground, simple tipon the skfety GEthe
draw-off cocks, % 1, | invention, states that
are all that are re- - the effect of high tem-
quired. s
The storage arrange- I J peum:e:uwonld beht;
ments for petroleum in crmof oxidp‘e oln!clmnw -
barrels are re:nmcmcd : w A i the Kateitic: oE U
in plan in the up.pcr ; : d g . ~ 2 - opiagpi o9
& 2 = ” O L~ ="
b RN R e R prevent the further de-
dinal and transverse — composition of water. 4
The third report is J
sections on the lines, A 1=l E -
B and CD, in Fig. 1, ... ) dmd Royal Institu-
tion, 19th May, 1859
and Figs. 5, 7, 8,9, and : i i o S 1‘
10 exhibit the principal I T L L ST s st ‘
details of the system. i me“'w“dr o ]
The magazines, d, are t.edl Mtho z
of masonry, arched and who was consulted by 3
covered with earth. They
are long, but quite narrow,
resembling tunnels, and =
are closed by a double sys- -
tem of doors which will .
. be described further on. '
The floor is formed of two
inclined planes extending
in the direction of the axis ‘
of the magazine to a
trench, ¢, which extends
the entire length. To the right of g
the doors is a sidewalk, 8 inches tective skin of oxide by means of ;
high, so that the bottom of the mag- steam was known in the year 1859,
azine becomes a kind of vat, emp- and that in Professor Barfl's system
tying into the trench which, by the we only have a re-discovery of an
subterrancan conduit, ¥, communi- uscertained fact. ‘
cates with & large cistern, 5. The “ Upon my second point I would 3
doors are represented in elevation ohserve that however well the pro-
in Fig. 7Tand in section in Fig. 8. cess may be suited for pots, pans,
Each door is double; the first is of and waterpipes, as suggested in the e
light sheet jron and adjoins the first lecture—and this requires prac- ’
masonry; the second, of the same tical proof—it is, to my mind, quite
material, moves in a large groove in R R B A D e unsuitable foriron and steel for con-
the masonry, and sutomatically re- RS i = i ) ] structive purposes. For the latter
places the first door when the same A A e ] uses these metals are required to be
is lifted. The cistern, g, may be SRR of the highest possible character
emptied by fixed pumps; and it : and to stand certain definite tests,
communicates with the air by chim- and this on leaving the manufac-

turers' hands. To my mind, it
would most seriously alter the char-
acter of the metal for the worse
were it to be submitted to such a
process as Professor Barfl’s, and a
grave element of danger would at
once present itself. It would, more-
over, be impossible to deal with
large compound iron structures such
as bridge girders, roof principals,
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strated to the contrary, I shall continue to consider such a
process as s suggested ns o dangerous and delusive innova-
tion and not an improvement.”
_—— ——eatre—
Baonk of England Notes,

Few of the persons who handle Bank of England notes
ever think of the amount of labor and Ingenuity that is ex-
pended on their production.  These notes are made from
pure white linen cuttings only, never from rags that have
been worn. They have been manufsctured for nearly 200
years at the same spot—Laverstoke, in Hampshire, and by
the same family, the Portals, who are descended from some
French Protestant refugees. 8o carefully is the paper pre-
pared that even the number of dips into the pulp made by
each workman is registered on a dial by machinery, and the
sheets are carefully counted and booked to each person
through whose hands they pass. The printing is done by &
most curious process in Mr. Coe’s department within the
bank building. There is an elaborate arrangement for secur-
ing that no note shall be exactly like any other in existence.
Consequently thero never was a duplicate of a Bank of Eng-
land note, except by forgery. According to the City Press,
the stock of paid notes for seven years is about 94,000,000 in
number, and they fill 18,000 boxes, which, if placed side by
side, would reach three miles. The notes, pluced in a pile
would be eight miles high; or, if joined end to end, would
form a ribbon 15,000 miles long; their superficial extent is
more than that of Hyde Park; their original value was over
$15,000,000,000, and their weight over 112 tons.

—_———tt———
Value of the Eucalyptus,

We learn from the Meteorological Magazine that, at the
Easter réunion at the Sorbonne, some information was given
by Dr. de Pietra Santra, a delegate from the Climatological
Society of Algiers, as to the results of an investigation made
in Algeria to ascertain the importance and value of the
eucalyptus globwlus in relation to public health. It appears
that reports were received from fifty localities where the ag-
gregate number of blue gum trees is nearly one million,
and from these reports the following conclusions have been
drawn: (1) It is incontestably proved that the eucalyptus
possesses sanitary influence; for (2) wherever it has been
cultivated intermittent fever has considerably decreased both
in intensity and in frequency; and (8) marshy and uncul-
tivated lands have thus been rendered healthy and quite
transformed. Similar results have been obtained in Corsica,
where it is computed that at the end of the present year
there will be upwards of 600,000 plants of eucalyptus in full
growth.

5
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A NEW MECHANICAL BUTTER-WORKER.

Mr. Charles A, Sands, of Burlington, Kan,, has patented
through the Belentifle American Patent Agency, May 1,
1877, the improved butter-working apparatus represented
herewith.

R

In the tub is a eylindrical perforated sereen, C, that forms
with the tub an ice chamber. A follower is raised or low-
ered by the screw, F, in an interior cylinder, D, by a top
handwheel. The lower part of the eylinder D is perforated,
for the purpose of forcing the butter from the interior
through the perforations into the space between sereen and
cylinder.

When the tub is used for work it is filled with water,
which is cooled by the ice placed between screen and tub.
The cold water rises to the same level in the interior cylinder
a8 in the outer screen, the butter being placed into the cylin-
der and forced down by the action of the follower, lowered
by the handwheel of the screw shaft. The butter then
rises in finely separated condition, vermicelli-like, through
the cold water in the space between the eylinder and sereen
to the surface of the same, when the same process may be
repeated, if necessary, to separate the buttermilk entirely
from the butter, which is at the same time kept cool for

salting. The finely divided condition of the butter exposes

the same thoroughly to the washing action of the water, 80
that the milk is quickly and effectively separated.
- o r—
Zymotle Disonson.

8ir Thomas Watson has published a paper on zymotic
diseases, in which he contends, in opposition to Dr, Mur-
chison, that the development of the whole group, including
small pox, chicken pox, typhus fever, typhoid or enteric
fever, scarlet fever, the plague, measles, whooping cough,
and mumps, is due solely to contagion. He would adopt,
therefore, for the abolition of these discases n process analo-
gous to that which proved so successful in staying the cattle
plague of 1865 in Great Britain, Of course he does not ad-
vocate the killing of the victims of contagis, according to
act of Parliament or of Congress. Human beings cannot be
stamped out like cattle, suffering from however grievous a
contagium. But he would have the Btate exercise such
powers as will insure, first, the immediate isolation of a per-
son affected; second, the thorough disinfection of his body,
clothes, furniture, and place of isolation, and, third, vigilant
and effectual measures to prevent the importation of his
disease from abroad, and to strangle it should it by mischance
return. All this contagia-exterminating process implies, as
Sir Thomas perceives, an acquaintance, on the part of the
physicians to be employed by the commonwealth, with what
he describes as the ““science of State medicine,” as well as
an increase of taxation. But the freedom of nations from a
class of disesses which may at any moment, and in localities
where the sanitary arrangements are otherwise as good as
they can be, send thousands to premature graves, is surely
n worthy object of civilized society.

— N
— - r—

Professor Esmarch on COancer.

In a recent lecture, this eminent surgeon spoke upon the
treatment of cancer. A largenumber of drawings were ex-
hibited, showing the various cases that had been met with
during the course of Dr. Esmarch’s professional carecer. He
advised that cancers of the tongue, and also most of the
malignant growths, wherever occurring, should be treated
by means of arsenic and iodide of potassium, internally and
externally, before proceeding to an operation. The speaker
had frequently seen cancer originating upon a syphilitic
basis, and often where the syphilis had remained latent for a
long period—from twenty to forty years. The lecture closed
by an appeal to each member to collect all the material in his
power, and so see if it were not possible, by a division of
labor, to arrive at some definite conclusions on the question
of malignant neoplasms.

A BRITISH MAN-OF-WAR PROTECTED AGAINST TORPEDOES BY NETTINGS—(See pagoe8.)
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IMPROVED SHOT BAG AND CHARGER,
By moans of the deviee represented n the annexed illu

tratfon, any given quantity of shot may be quickly removed

xne - : . t,
from tho bag, A charge of cxact quantity 1s lm“hm;l"l:":‘r l misslon of alr through the fuel box to the furnace,

eaonpo | roar ond of the furnnee ensing, opposite the fire door, i ar

and no shot {4 lost in the operation,  The bag, whic
leather, hns n wooden bottonm, The aperture for the
of the shot In the latter is covered by the plate,
pivoted, and the movement of which is limited by tho §

entering the curved slot, ns shown. Attached to safd plate

is a tube, B, inside of which, at the outer end, is a flange.
This tube, when the plate, A, is placed as shown in Fig. 1,
registers with the aperture in the bag bottom. In the tube
is inserted a plug, C, the flanged head of which, catching on
the interior and flange of the tube, prevents its falling out.
Above said plug, C, is inserted a cylindrical charging vessel,
D. When this is in place, its
mouth comes flush with the in-
ner side of piate, A.

It will be clear from Fig. 2
that, in the position shown of
the parts, the shot will descend
through the aperture in the bot-
tom and fill the charger. The
pivot plate, A, is then moved
50 as to bring the tube clear of
the bag; and.-at the same time it
keeps the bottom aperture closed.
By pushing upon the plug, C,
the charger, D, filled with shot,
Is readily lifted out, so that the
shot may be placed in the gun.
The bag may be slung around
the neck by straps, and is casily
opersted with one hand.

Patented through the Scientific
American Patent Agency, May
15, 1877. For further particu.
Jars relative to sale of patent,
royalties, ete., address the inven-
tor, Mr. Thomas J. Jolly, Etna,
Scotland county, Mo.

—_—

A NEW HOT-AIR ENGINE,

In the novel hotair engine
Mlustrated berewith, the atmo-
spheric air is forced, by means of
an air pump, into an bermetical-
Iy closed furnace, where it is
heated, and then conducted fnto
the cylinder for use. The new
feature is an improved mechani-
cal distribution of air ahove snd
below the grate by means of the
governor before the same opens
o rogulating cold-air discharge
valve.
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sin | the afrsupply valve, ¢
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enlly sealing door, ¢, which is firmly closed by o fastening
sorew, o that the fucl box may, by cloging the connoeting
valve, &, be filled, and the fuel then supplied after the door
in closed and the valve opened to the grato, without any nd
At the

A which is rangod o chost, 15, with the hot air valves, ¢ and ¢, of which

connects by a channel, D, with the
[ evlinder, ¥,
--immu-l. D, the communieation of the evlinder, F, to the
ehimnoey.  The eylinder, F, is arranged vertieally on the
furgace hox, and is provided at s apper end with four hori-
gontal flanges, FY, of which two opposite flanges carry the
journal boxes, G, of the driving shaft, that is placed dia
metrically across the eylinder, while the other two are ex
tonded In upward direction, to support the air pump at the
The piston, H, of the hotair
eylinder, F, and the piston, I, of the air pump, M, arc con

while the exhaust valve, ¢, forms, by a second

upper part of the engine.

| centrieally connected by a tubular piece, g, that is broken
out to give play to the crank of the driving shaft. The crank
shaft is connected directly by a erank rod, L, with the cylin-
der piston, H, which is provided with a suitable leather or
| other packing, and inclosed by a sheet me tal ensing, H'. The
piston, I, of the air pump, M, is also tightly packed with
[ leather, and provided with a central suction valve, %, in the
iumu-r]mrl of the piston. The suction valve, 4, is opened
| during the downward motion of the piston, I, to draw in
[ the required quantity of air, w hich is forced by the upward
‘ stroke of the piston through a wecond valve, A, intoadome,
N. secured to the top part of the air pump.
then conducted from the dome, N, and through the cold air
tube, O, to the air regulator, O, which isarranged at the side
| of the furnace box, communicating by a valve, 7, and anup-
| per channel, 2, directly with the grate, and by a lower open-
: ing, ¢, with the heating chamber, P, back of the ash box,
and from the same by side channels, 2, to the front part of
the furnace back of the fire door. The partially heated air
is forced through openings, /, back of the fire door into the
furnace, where it is heated to the required degree and con-
ducted to the cylinder, for working the piston of the same.
The introduction of the atmospheric air back of the fire door

The cold air is

nace walls against too rapid deterioration. The governor, Q,
is worked by gear wheel connection with the driving crank
shaft, and arranged to operate, by a fulecrumed lever and rod,
the valve, ¢, of the air regulator, O. The governor shaft is
also connected by a crank pin and rod, », with a cam shaft,
m’, that bears alternately the spring-ac ed top plates of the
spindles of the air-supply and exhaust valves, eande. When
the engine is at rest, the valve, ¢, is shown in raised position
by the weight of the governor balls, and admits thereby the
direct entrance of the cold air from the conducting tube to
the grate, until, by the gradual increase in speed, the gove.
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keeps the same cool, while the side channels protect the fur- |

the lower part of the engine. This invention was patented
through the Scientific American Patent Agency, May 8, 1877,
by Mewars, J. Hock and L. P. Martin, of Vienna, Austria,
— -t ——— -
IMPROVED PRESSURE GAUGE.
The annexed ongraving reprosents a novel gauge for idi

cating prossure in hydraulic cylinders. It consists of a solid

piston of small area, whose outward motion is opposed by a
strong adjustable spiral spring, and whose outer extremity
is connected with an index that movesin front of a graduated
arc. A is the cylinder, provided at its upper end with a stuff-

ing box, B, and having at its lower end a coupling for con
necting it with the hydraulic
cylinder in connection with
which it is to be used.

Arms, a a', extend laterally
from the cylinder A, for receiv-

,.
S

ing the studs, O, which are se-
cured thereto by nuts and extend
beyond the stuffing box, B, par-
allel to the axial line of the cyl-
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inder, A. The outer ends of the
studs, C, are threaded, and upon
them a centrally bored crosshar,
D, is placed between nuts, .

A rod, E, passes through the
cle crossbar, D, and extends down-
ward through the stuffing box,
B, into the cylinder, A, and is re-
duced in size, forming a piston,
d, that fits the said cylinder,

A collar, ¢, is formed upon the
rod, B, between which and the
crossbar, D, a spiral spring, F,
is placed upon the said rod. A
standard, ¢, is secured to the bar,
D, andsupports a graduated are,
@, to which is pivoted an index,
H, which is engaged by the up-
per end of the rod, E. As press-
ure s exerted on the piston, d,
it is moved outward against the
resistance of the spring, F. This
motion is multiplied by the in
dex, H, which indicates on the
graduated are the pressure per
square inch in the hydraulic
cylinder., The spring, F, is ad-
justed s0 as to offer more or
less resistance to the pressure
by moving the crossbar, D.
by means of the adjusting

{ITH

Fig. 1 represents a vertical lon-
gitudinal section of the motor,
and Fig. 2 s an end elevation. A ropresents the east fron
furnace that forms the buse section, Concentrically above
the circular grate is arranged n box, C, whose contracted
throat is closed by a valve, b, that is mised or lowered to
open or close the communication for supplying the required
quantity of fuel to the furnace during the running of the
engine. The fuel is filled iuto the box through s hermeti.

HOCK AND MARTIN'S HOT-AIR ENGINE.

nor lowers the valve, f, 20 as to close the upper channel and
conduct the air into the heating chamber, P, and to the fur-
nace, in the manner described.  If the speed of the engine,
and consequently the pressure of the air within the engine,
exceeds a certain limit, the governor rod dopresses and opens
n regulating exit valve, i, below the valve, 7, 0 as to reduce

in this manner, by the escape of cold air, the pressure in battery.

nuts, &,

American Patent Agency, May
15, 1877, by Mr. W. T, Snyder, of Catasauqua, Pa.
o —— - —

To Tix Zixe.—~Make a bath of distilled water 1 gallon,
pyrophosphiate of soda 8} ozs.. fused of tin §
oz A thin coat of tin can be obtained by simply dipping the
zine in the bath, and one of any thickness by the aid of the
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AN AUSTRALIAN GULL.

Our illustration shows the Jameson's gull, a bird of New
South Wales, and one of the few new species which the
Jfauna of Australin has added to the collections of the Old
World. The duck-like form of the head and neck and the
rotundity of the body are among its chicf characteristics.

I'he gulls are noted for their great wing power and their
voracity; they breast the fiercest gales, and swim well, but

> _/""::‘:;5/' =

slowly. They prey upon fish eggs, young birds, and carrion.
Their eggs are edible, and are good food; and the young
ones are Killed and eaten by the fishermen of Labrador and
Newfoundland, The plumage is soft and thick, and is much
used in some northern countries as material for pillows, cte,

An English Village of Nall Makers,

It is always dingy and depressing in these villages, which,
in n manufacturing sense, ““feed " the large Black Counntry
towns. Sulphurous fumes taint the air, and impart to it
strange flavors that may be tasted on the lips as the salt of
the sea may be tasted miles distant from the coastline.

caked boot blacking, yield puddles and rivulets of ink when
it rains—which hereabouts it does with charitable frequency.
There is ““ grit " everywhere.

The operatives, with a few exceptions, are women and
children. Nor are these daughters of Vulcan mere make-
believe workers. There are matrons—the mothers of the
boys and girls that swarm about the hearth and forge (the
youngest disporting with ““ clinkers” for playthings amongst
the warm ashes)—and women old enough to be grandmothers,
with hairstunted and gray. Young women, too—unmarried
lasses, with colored handkerchiefs bound round their heads,

to keep their cherished tresses from smoke and singeing, |

[

and with another kerchief in lieu of a bodice, bare-armed to
the musenlar shoulder; and one and all are cheerfully * hard
at it,” tugging the bellows, attending the forge fire, or facing
each other at the anvil, hammer in band, and with the glow-
ing metal between. Some of these sooty Amazons, by a
curious mechanical contrivance, work with two hammers at
one and the same time: the one, the heavier, being set going
by means of a treadle, and the lighter implement in the hand.
They are making nails of all sizes, from the smallest brad to
the 6 inch bolt-headed ““ spike.”

It is terribly hard work and very badly paid. For instance,
for making what are called “ No. 6 clasp,” which weigh two
hundred to the pound, the pay is twopence a pound—a shill-
ing for six pounds; and if found to be as much as an ounce
overweight the work is ““tailed,” asit is called, to the extent
of a penny in the shilling. A woman must work twelve or
fourteen hours a day at the forge to earn about $1.75 a
week; and not one in a hundred earns as much as §2.25
by her own unaided labor. But the inducement is that
a child old encugh to crack cherry stones with a hammer
can assist at nail making, and ““every little helps towards
the mickle.” Mere babies can earn 50 cents a week; and
where there are six or eight children of various ages, the
total earnings amount to something considerable. The houses
are built for the purpose. To each one is attacheda **stall”
or ““ hearth,” the separate rent of which is fourpence a week,
a mite of a place, occupied chiefly with the hearth and the
bellows, and affording so little elbow-room for the half dozen
workers within that it appears a marvel they are not seared

The |
ronds, which in dry weather resemble nothing so much as |

all over the exposed part of their bodies by the flying sparks
{ and redhot chips. They are what are called free workers,
being paid according to results.

Nails of every shape and form appear to be an article of
commerce for which the demand seldom slackens, and it is
impossible to produce too many of them. The merchant of
whom the nailer buys his ““rod ”"—the more or less substantial
iron wire from which the goods are manufactured—is always
willing to receive nails at the fixed price; and in the case of
industrious families, once a week may be seen the edifying
spectacle of father and mother and a troop of youngsters,

| ranging in agefrom 5 to 15, walking in Indian file, and each
the bearer of a load of rod iron, thin and thick, to be made
up during the ensuing week.—Ironmonger.

-

THE FOUNTAIN

8 AT ARANJUEZ.

On page 343 of our voume XXXVI. we illustrated and
described the celebrated Triton fountain in the royal do-
main at Aranjuez, Spain; and we now present to our readers
o view of another, situate in the samwe beautiful park. The
water display is, as will be seen in the engraving, very elab-
orate and tasteful; and the fountain is decorated with sculp-
ture, and backed by a massive cluster of fine trees.

The palace and park at Aranjuez were built and laid out ‘
under the direction of Philip IL, and immense sums of
money were expended on the work. It is one of the most
renowned country palaces of Europe, and a visit to it is
generally part of a foreigner's travels in Spain.

THE PENGUINS.

Of the numerous family of web-footed, imperfectly winged
birds, the king penguin (aptenodytes Pennantiiy may be taken
a8 a specimen. The whole genus is characterized by the
slender bill, with an acute tip, by the close-set plumes on the
upper mandible of the bill, and by the fin-like wings, which
are utterly useless for purposes of flight, having only short
imbricated plumes with flattened shafts. The numbers of

these biras found in different parts of the world are incred-
ible; round Cape Horn, the Falkland Islands, the Straits of
Magellan, and the South Pacific they are to be found in
crowds that defy computation. The immense deposits of
guano in the islands of Peru show how numerous these birds
become, being strong, vigorous, tenacious of life, and prolific.

LS N
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Novel Joint Stock Company.

Signor Parnetti has been engaged for the last four years
mn analyzing the dust and déris of the streets of Florence
and Paris. His investigations of the débriz of the horse
paths proves that the dust contains 35 per cent of iron given
by the shoes of the horses to the stones. In the dust from
the causeways this eminent chemist finds from 30 to 40 per
cent of good glue. Signor Parnetti selected and treated
separately the dust from the causeways of the Boulevard des
Italiens over a period of two months, which uniformly gave
30 per cent of good transparent glue, it is said, quite equal to
Belfast glue. He contemplates placing his discoveries at
the disposal of a limited company, with the view of estab-
lishing blast furnaces on the banks of the Thames, to re-
cover the iron thus lost, and a large glue works, which, it is
thought, will produce more glue from the wasted material
than will supply all London for every purpose.—Jron Trada
Exchange.

R e = —

FOUNTAIN IN THE PARK AT ARANJUEZ
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PRACTICAL MECHANIEM,
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BY JOANUA ROSE,
New Senoes-No, XXIX

PATTERS-MAKING, —THE WORM OR EXDLESS SCREW.
A worm pattern, when cut by hand, involves a slow an
tedioas operation; and even with the utmost care we can
scarcely expect to produce an article %o perfect as it would
be if cut in a screw-cutting lathe. But however well
adapted the screw-cutting lathe may be for producing good
serews in metal, it will not bo found to give such good re
sults when wood is the matorial to be operated upon; this
may be accounted for by reason of the high speed required
to make a clean job with wood inn lathe, which iz altogether
incompatible with the working of the gearing necessary for
cutting screws, at least of such fast Sllclws as are usunily
required for worms. Besides, spocial tools must be made
for use in the Inthe, conforming to the shape of the tooth;
for s worm is really one long tooth wound about a cylinder.
‘L hore are a few other minor difficulties attending the cutting
of a wooden worm in a screw-cutting lathe; and when all
are considered, it is doubtful if there is much gain over tho

old-time hand method. We will, however, describe both:

tootli (80 to sponk) on the other gido; In thix position, com-
pleto the outline on that side. It will bo found, in drawing
these outlines, that the centers of some of the arecs will lie

outside the pattern. To obtain support for tho compasses,
we must fit over the pattern a picce of board such as shown
| by dotted lines at G H.

| We have now to draw in the top of the thread upon the
curved surface of the balf pattern; for this purpose, we
take a plece of stiff card or other flexible material (see
¥ig. 214); we wrap it around the pattern and fix it tempo

Figy. 2k

Let Fig. 209 represent the complete pattern. To make it
in either way, take two pleces, each to form one half of the
pattern; peg and screw them together at the ends, an oxcess
of stufl being allowed at each end for the accommodation
of such screws or dogs, if the latter are moro convenient, s
they might be in a large pattern. Turn the piece down to
{ho size over the top of the thread, after which the prints,
P P. are turned. Supposing it to be determined to cut the
thread in a lathe, we must have ready a few tools adapted
for the work. the first of which is the parting tool, very sim-
flar to a parting tool for brass, Fig. 210, namely, flat and |

- 0.

level on the cutting face, but with a great deal more bottom
rake, as strength i€ not so much an object, and the tool is
more easily sharpened. We have also in addition a little
projection, like the point of a penknife, formed by filing
away the steel in the center; these points are to cut the fibers
of the wood, the severed portion being scraped away by the
flat part of the tool. We must not forget to give a side rake
to the tool corresponding to the pitch we have to cut; and
the width of the tool is to be a shade narrower than the
space in the worm at the narrowest part, which is generally
at the root of the tooth. Having suitably adjusted the
change wheels to the pitch required, we drive down the part-
ing tool until the leading points are on a level with what is
1o be the bottom of the spaces; a parting tool without cutting
points is now adjusted, and the space made of the required
depth. We now have cut a worm with s square thread; and
it remains to finish to the required form of tooth. Todo
this, some have essayed a tool such as shown in Fig. 211;
but this will not work, for the reason that
it is end wood which we have to cut. Trg. 2.
Were we cutting across the grain, as, for

instance, in making the groove with the

parting tool, then the one shown in Fig,

211, which is nothing but a scraper, would

act very well. The tool shown in plan

and section, Fig. 212, has a keen edge im-

parted to it by piercing a hole through the

steel and filing to a bevel; it must then be

nicely oil-stoned. The only objection to this tool is the dif-
ficulty of sharpening it. We ought not to suffer both sides
of the tool to cut atonce; in fact, the tool itself should not
be made quite so wide as the spaceit has to finish. Further-
more, if the pattern is very large, it will be necessary to have
two tools for finishing, one to cut from the pitch line in-
wards and the other to complete the form from the pitch
line outwards, It is advisable to use hard wood.

If it is decided to cut the thread by hand, then, the pattern
being turned as before, separate the two halves by taking
out the serews at the ends; select the half that has not the
pegs, s being a little more conveniont for tracing lines
ACTOSS, Belpul. the sections of the thread, A, B, C, and D,
Fig. 218, similar to a rack; through the centers of A, B, O,

2. 22,

a

and 1, square lines across the plece; theso 1ines, where they
intersect the pitch line, will give the centers of spaces on
that side: or if we draw lines, as at E, F, through the cen-

rarily by tacks, trim off the edges true to the pattern, and
mark upon the edges of the card the position of the tops of
the thread upon ecach side; we remove the card and spread
it out on a flat surface, join the points marked on the edges,
as in Fig. 214, replace the card exactly as before upon the pat-
tern, and with a fine scriber we prick through the lines. The
cutting out is commenced by sawing, keeping of course well
within the lines; and it is facilitated by attaching a stop to
the saw 5o as to insure cutting at all parts nearly to the ex-
act depth. ‘This stop is a simple strip of wood and may be
clamped to the saw, though it is much more convenient to
have a couple of holes in the saw blade for the passage of
screws. For finishing, a pair of templates, Fig. 215, right
and left, will be found useful; and finally the work should
be verified and slight imperfections corrected by the use of
a form taking in three spaces, as shown in Fig. 216. In
drawing the lines on the card, we must consider whether it
is a right or left handed worm that we desire. In the en-
gravings, the full lines are those suitable for a right and the
dotted lines for a left handed thread. Having completed
one half of the pattern, place the two halves together; and
trace off the half that is uncui, usingagain the card tem-
plate for drawing the lines on the curved surface. The cut-
ting out will be the same as before,

-

The Electric Light,

In consequence of experiments made in 1876 at the Paris
passenger station of the Northern of France Railway Com-
pany, it was decided that the best place to apply the clectric
light was at the goods department of the station named,
where work is carried on during the whole night long.

As ngeneral rule, the saving effected in the establishment
of o system of lighting is the greater the longer the lighting
is employed each night. It was under these favorable con-
ditions that the railway companies wished to place them-
selves,

The plan originally resolved upon was slightly modified,
in consequence of the care taken to profit by any favorable
circumstances which presented themselves. In fact, the
following was the course adopted:

There were lighted—

1st. A hall of 224 feet long by 82 feet wide, and 26 feet
high.

2nd. A hall 224 feet long by 50 feet wide, and 26 feet
high.

3d. A yard 65 feet square, which separated the hall from
the cart shed.

The hall is lighted by two lamps placed over one of the
disgonals, and consequently in an unsymmetrical but very
favorable manner.  The lights are 14} feet from the
ground, in large square lanterns. The glass of these lan-
terns is painted white inside, and up to such a level that at
no part of the hall can the voltaic arc be perceived. The
upper part of the glass of the lantern was left in its natural
condition, and the bottom is left unglazed: the consequence
being that the rays of light shine on the ceiling and walls of
the hall, which have been lime-whitened, and reflect a light
#oft and very uniformly spread. The lighting of this hall
was the principal object in view; it is very abundant, and
that is necessary, because there are numerous small parcels
amongst the large ones, whose labels it is necessary to be
able to read and register upon the arrival and unloading of
the packages at different parts of the hall.  One can see well
everywhere, even in the most distant corners of the space in
question as well as in the little passages between the heaps
of bales, and In spite of the shadows cast.  One can see even
sufliciently in the bottoms of the wagons which are being
londed or unloaded.

The following passage is extracted from a document which
has been kindly lent with the authority of M. Sartisux, the
engineer of the works: “ The lighting has been in daily
operation for fifteen hours und u half, on an nverage, from
January 17, 1877 The magnificent light spread in the halls
allows work to be done with the utmost fucility, the saving
of labor effected thereby being estimated at 25 per cent.
Euch foreman does not require to carry s lantern in his hand
10 ook for the packages, decipher the addresses, or seal the

ters of the spaces, they will pass through the centers of the

labels; the work, in fact, is done as casily ns it conld be done

disturbances, there are, especially '
in the broad daylight, Two balls are found to be suffcient | 4 o in summer, changes of

for oarrying on tho work where formerly three were necos
sary, Boyond all these direct results, the olectric NHghting
has given Indirectly the following advantages, which di.

minish the indemnities paid by the companles: It diminishes
the mistakes of direction, and the delays consequent thereon,
and the damage done in loading. It prevents various
kinds of frauds to the senders of the goods, and, in fact, it
facilitates surveillanco, and diminishes theft.”

The second hall is lighted by a single lamp, and this is
sufflcient, because large bales only are dealt with here; the
lantern is like those in the first hall. The lime-whitening
has been experimentally proved to be necessary here as in
the other bullding.

The yard is lighted above by the lamp belonging to the
gecond hall, which is entirely open on the long sides; the
light from the first hall also shines in when the doors are
open. In fino, the lighting s as good as in the streets of
Paris.— Fontaine's ** Lighting by Electricity."”

. —

Discovery of Extensive Nitrate Feposits in Chill,

The report of the engineer—Senor Vadilla—who was sent
| to survey and measure off the claims applied for at the place
called Cachinal de Ia Sicrrs, has been forwarded to the Min-
ister of the Interior, and published in the Government
Gazette, and gives a fuller account of the discoveries than
has hitherto been made known.  The deposits in question are
three in number, situnted to the south of the 25th parallel;
' the first at a distance of about 16 miles to the southeast of
| the port of Paposo; and the second and third in an extensive
| plane, caleulated at 18 miles in length by 18 or 20 in width,
| running from east to west, and distant from the same port
{about 55 miles, in a southeast direction. Senor Vadilla ex-
inmincd all the land in which prospecting had taken place, a
large number of holes having been put down at different dis-
tances, in all of which beds of nitrate were discovered. Un-
der the sandy surface a stratum is found which is in parts
sulphate of soda of tolerable purity, and in others a mass
composed of sulphates and of caliche, mixed with the surface
sand. Under this is situated the bed of nitrate, which is
from 40 to 60 inches in thickness. The deposits are consid-
ered to be of great extent, being met with in all the holes
sunk, and also wherever the earth was removed to the depth
of 20 inches by the inspecting engineer. The first deposit
measured gave a superficial area of 800 acres; the second,
920 acres; and the third, 2,717 acres; or a total of about
5,000 acres. To obtain a fairapproximation as to the quality
of caliche, samples were taken from various localities, mixed
together, and analyzed, the result being as follows:

........

s U L e
“These lyes,” says Senor Vadilla, “show the pure, anhy-
drous nitrate of soda contained in the caliche, and obtained
pot from isolated samples but from a number taken on the
field itself, and with all the care possible in such a locality.
I have not assayed separately any of the samples which com-
posed the collective one, and some of which I helieve would
give a lye of even 80 per cent, because I consider that what
is necessary to be known is if, throughout the great extent
of land comprising the nitrate deposits of Cachinal de la
Sierra, the average quality is such that it may constitute a
new industry for the country. Considering the result of the
analysis, I regard it as satisfactory, and have no doubt what-
ever that the same samples assayed on the spot would show
a higher lye; for when I arrived at Copiapo they contained a
larger quantity of water than they did at the deposits, which
would naturally diminish the lye of the nitrate, which is
nitrate of soda, containing scarcely traces of potash, There
can be no doubt entertained whatever over the existence of
nitrate deposits in Chili, and nitrate of good quality.” With
respect to the facilities of exportation, Senor Vadilla recom-
mends the use of the Port of Taltal in preference to that of
Paposo, not only because of the difficulty of constructing a
road to the latter place, but also because of the insecurity of
the bay. According to his calculations the deposits are situ-
ated at only cight orten leagues from the road leading from
Cachiyuyal to Taltal, to which a cartway might be ecasily
made, the country being level and the distance short—Taltal
being, besides, a well sheltered bay, and with facilities for
loading and discharging.

Lightulng Accidents.

During a recent sovere hail and thunder storm at Hyde
Park, a ball of fire ran along the telegraph wire, and entered
the operator’s room in the New York and New England rail-
road depot. It meltod the connecting wire and damaged the
instrument 8o badly as to render it useless. Miss Josephine
P. Folsom, the operator, was near the instrument, but es-
caped injury, though much alarmed. Charles Gerry, a pri-
vate operator, sustained a severe shock while at work at his
instrument.

During the storm of June 6, the lightning followed the
telegraph wires into the office of Thomas Haines, Superin-
tendent of the Hestonville Railway Company, West Phila-
delphia, Pa., and prostrated that gentlemsn,

““ “«“

T

Farmer 8gccnr recently alluded to the remarkable con-
nection betwden the magnetism of the earth and the changes
of the weather.  Variations shown by magnetic instruments

there is no great movement of the barometer, following such-

the wind and sometimes storms,

are sufficient to indicate the state of the sky. Even whero
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Our Washington Correspondoence,
o the Editor of the Seientific American :

A patent was withdrawn from the issue of May 20 under
the following circumstances: Mr, F. B. Hunt, of Richmond,
Ind., applied for areissue of lettors patent No. 68,070, fssued
ariginally to Samuel Harpster (now deceased), August 27,
1807, which application was passed and the reissue dated
May 20, 1877, and numbered 7,715. Mr. Hunt, immediately
after the patent was allowed, issued notices to different ‘
manufacturers, warning them against infringing said patent, |
and furnishing them with a copy of the claims allowed.
One of the manufacturers so notified, fecling satisfied that
some of the claims of the patent were invalid for want
of novelty, came on at once to this city, and employed
counsel, who found a number of references to meet one, at
least, of the claims, and thercupon applied to the Commis-
sioner to withhold the patent, who, after examining the case
and the patents cited as anticipating the claims, concluded
to withdraw the patent from the issue, although it was already
printed and signed; but as no seal was attached the docu-
ment was not complete.

This case has caused a great deal of talk, because, first, the
attorney who prepared the application for a reissue was the
brother of the assistant examiner who has charge of the par-
ticular sub-class to which this application belonged; and
secondly, the attorneys who opposed the case were formerly
in partnership with the Commissioner. And although, under

Scientific Imerican,

armies, 80 as to make observations of their tactics. The
officers are to be in constant communication with this gov-
ernment, 89 as to regularly report the progress of the cam-
paign from the standpoints of both countries, and on their
return to compile their observations into a final report for
general information.

For several years the Bureau of Navigation has made
strenuous efforts to obtain a sufficient appropristion to make
u proper survey of parts of the Pacific Ocean, and especially
the const between San Francisco and the Isthmus, for the
benefit of our commerce between those places. The neces-

seed in small patches, and giving the plants special cultiva-
tion, a theoretical yield of 10 cantars of seed cotton per fed-
dan (acre) is figured out for the new discovery. Now a can-
tar is a very uncertain unit of weight. In Palermo it is 44
Ibs., in Rome it is 76 1bs., while in Alexandris and Cairo it
is 45 Ibs. scant, In Syria, the cantar means 450 to 500 Ibs.,
or thereabout, being 10 Cairene cantars. Nowhere do 1 re-
member the eantar to have the value of 100 1bs,, as stated in
the articlo referred to, But taking it for granted that it is
100 1bs., we have a theoretical yield (which is never reached
in practice) of 1,000 Ibs, of seed cotton per acre—or just two

sity of a proper survey of the very locality where the Pacific | thirds as much as i raised year by year on almost every sin-
Mail Company’s steamship City of San Francisco was re- | gle acre in this country, our average yield per acre being
cently wrecked was very much felt, and it was proposed to 1,500 Ibs. seed cotton, or 500 1bs, lint cotton. Taking the
make suchsurvey. Estimates were prepared for that pur- | results achieved by our best gins (on an average) the 1,000
pose to be submitted to Congress; but the late Secretary of 1Ibs. seed cotton would muke about 350 1bs. of lint—the usual
the Navy did not think it advisable to ask Congress for any  yield of fair cotton land throughout the South,
money for this purpose, and the survey could not therefore ’ This, however, is giving Bignor Giacomo Rossi all that he
he made. claims theoretically, with figures of his own based upon re-
Mr. Dodge, the statistician of the Agricultural Department, i gults obtained by picked plants, and saying nothing about
reports, as the result of an investigation of losses from i the difficulties in the way of getting cotton off stalks 10 {eet
diseases of swine during the past twelve months, the dis- high. The weed frequently grows that high here when it is
covery of the destruction of 4,000,000 animals of all ages—a neglected, and our planters sometimes bave to *“ top,” as it
money loss of more than $20,000,000. It is intended that is called, hundreds of acres to prevent its growth to a height
“the department shall ask Congress for an appropriation to that would make picking inconvenient. Besides, the more
make an investigation to sce if some remedy for this cannot ' stalk, after a certain amount, the less bolls. As to the results
be found. of special cultivation, I could refer you to the circulars of a
The Chief of the Bureau of Statistics has published a state- half dozen different “prolific” cottons raised in different parts

ment that he has received information showing that there  of the South, some of them with affidavits from our best cit-

were exported during the month of April, 1877, 13,404,028 izens attached, setting forth the fact of 21¢ and even 3 bales

the circumstances of the case, he only performed his duty in '

preventing the issue of an invalid patent, the fact that he

decided the case in favor of the party that employed hls:
former partners has given the applicant and his friends |

grounds for considerable talk against the motives of the
Commissioner in making the decision.

T seo that it is being telegraphed all over the country that
a patent has been granted to a gentleman in San Francisco
for a method of telegraphing facsimiles of stereotype plates,
There appears, however, to be nothing very extraordinary
about this, it being only one of the many different styles of
facsimile telegraph apparatus, but differing from the ma-
jority in using a stereotype plate for the “ copy,” which
plate is filled up between the faces of the letters with a non-
conducting substance that is very readily applied. The
plate thus prepared is placed upon a cylinder arranged to re-
volve rapidly, so as to present each successive letter to fin-
gers attached to a traveling frame. As the cylinder bearing
the plate revolves, the frame gradually advances by the
operations of a screw; and thus each and every line is suc-

yards of cotton goods, valued at $1,055,067, and of other being raised from one acre—and that too on the red clay or
manufactures of cotton $144,530; in all $1,206,506—an in- sandy hills of Georgia. And granting that this original
crease in value over April of last year of about 36 per cent. | Egyptian stalk had 70 bolls on it, as claimed by Signor Rossi,
Of the exports in April, 1877, 43 per cent were shipped to | that is no sign that plants grown from its seed will be equally
the United Kingdom and British possessions—which ap-  prolific. On the contrary, all of our experiments—and they
pears like sending conls to Newcastle, | have been numerous—with ““ prolific,” “ improved," * mul-

From a recent telegram received in this city respecting the | tiplying,” and other new kinds of cotton seed have proved
Sutro tunnel, designed to tap and drain the Comstock lode, | to us that this plant is no exception to the general rule of
it appears that this great work now reaches 17,000 feet from | atavism, and that in a generation or two, except under
its mouth, and it is expected that it will progress hereafter special cultivation, the plant generally reverts to the normal
at the average rate of about 800 feet per month. The work | type of the plant produced in the country. Seventy bolls,
has now been prosecuted for nearly eight years, at an average | however, are by no means a large number. On the planta-
cost, it is said, of about $1,000 a day. It is estimated that, in | tion of James B. Best, about 2 miles from this point (Osceola,
about ten months, it will tap the Comstock lode at the | latitude 35° 42" 30" N.), I saw last year two stalks of cotton,
Savage mine; but it may take much longer, as some  upon one of which there were over 800 and on the other
miners think that, when nearing the lode formation, the | 1,000 ‘“squares” and bolls (a square being a boll in process
difficulties of tunnelling will be very much increased. Mr. |of development). All of this immense number did not come
Sutro, however, thinks they have passed through as bad |to maturity, owing to an early frost, which occurred on the
material as they are likely to find in the future, and does not | first night of October; but had the plants had two weeks
anticipate any serious trouble. Several quartz veins have | longer, almost every boll would have opened out. These

cessively presented to the fingers or magnetic points already
mentioned. Necessarily the circuit is open when the points
are passing over the non-conducting surface; but as often as
the metal type presents itself to said fingers the circuit is

closed, and the corresponding magnetic points or pens at the

receiving station make the record there in the same letter
as the original, delineated in a series of fine lines, either

upon chemically prepared or ordinary paper, fixed upon a
corresponding cylinder at said receiving station.
not appear to be any very great gain in this system at pres-
ent; but if some one will now devise some plan by which
the instrument at the receiving station will be able to makea
plate which will be an exact copy in relief of the original
stereotype, it would appear that it would be a very valuable
invention; for then the great daily papers could then issue

their papers simultaneously in every large city in the coun-

try—which is something we may yet see.
Arrangements are now being made by the Ordnance
Bureau of the Navy Department to convert s number of 100

Parrott Foundry, near West Point. It is intended to place
the guns 8o converted on gome narrow beam vessels of the
Alaska class. There I8 now being made for the Burcau st
the Navy Yard in this city o number of breech-loading boat
howitzers of 3 inches caliber; and it is hoped that every
vessel in commission will soon be supplied with this class of
weapons. The Trenton (the flagship of the European

station) is the only vessel now supplied with them; but it is |

intended to furnish from one to three to each vessel, necord-
ing to size. The Bureau finds itself unable to readily get
any very heavy breech-loading guns made, for the want of
any establishments in this country capable of making the
heavy steel tubes which are essential for the lining of breech-
loaders, The department is desirous of making some 12
inch rifles, weighing about forty tons, but there is no factory
in the United States that is in a position to make even 8 inch
gun tubes, Our ordnance officers do not think that such

tubes eannot be produced here, but that not enough of them ;gruinn, while under the common g
are wanted at present to make the manufacture of them pro- | 2:87 grains in favor of the latter,
fitable, unless the government should give an order for the | ference in the time

making of enough guns to pay the manufacturer to furnish
the necessary capital required for the plant capable of
turning out such tubes. Some 11 inch muzzle-londers huve
been converted into 8 inch rifles by inserting wrought iron

tubes, which answer for muzzle-loaders, but not for breech !

loaders. The former will do for seacoast and harbor de-
fence, where there is room for working; but in cramped
quarters, as on board ship, breech-loaders are the most de-
sirable.

The War Department is considering a proposition to send I
one or more officers of the United States army to our loga
Hons in Turkey and Russla as military attachds, and to pro-
cure for them special permits to travel with the contending

There does |

Ibs, muzzle-loading Parrott guns into breech-loaders, at the | paper, and weighed them, with the

| Rossl, the **

been cut which have given tolerable assays; but the tunnel | plants were volunteers, and came up in exceptionally favor-
is not cut as a prospecting enterprise, and they therefore do | able spots. Mr. Best saved the ceed to experiment with this
not intend to turn aside from the main business of tunnel- | season.
ling until after the lode is reached. Osceola, Ark.
Washington, D. C. T — T T
The Seventeen Year Locusts,
To the Editor of the Seientific American:

In your paper of May 26, I sce an article on the seventeen
year locusts. In this section of the country they appear
every thirteen years; and at alternate appearances there are
exactly 6 grains), and 6 Kernels of popcorn, each kerne] | many more than at the others. Thus, in 1820, every bush
weighing exactly 3 grains. One box I covered with strips of | was loaded with them, and young trees were so badly in-
blue and common window glass, the proportion of blue |jured by their sting that the woods in July showed many
to common glass being about four to one. The other |Mmore dead than live branches. All young apple and peach
box I covered with common glass. I watered the contents | trees were killed, In 1842, they again made their ap-
of the two boxes once a day with the same amount of water, | Pearance, but not in such numbers as in 1820; yet many
at the same temperature. At the end of two weeks I re- |irees were permanently injured then. In 1855, they
moved the earth from the young plants by gentle agitation | came again by millions, and did about as much damage as
in water, carefully dried them between shoots of blotting | in 1820.  In 1868 thoy again visited us in about the same
following results; numbers a8 in 1842, The next appearance here will be in
1891, when thoy will probably be as plentiful as in 1820 and

FLJ
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Germination of Seceds under Blue Glass.
To the Editor of the Scientific American :
Having procured two small tin boxes, and filled them with
garden soil, I putinto each box 6 peas (each pea weighing

~—BLUE GLABS, ——

~COMMON GLASH, —,
No,

Corn. Peas, No.  Comn. Peas. 1855.
gre. grs Chesterflold, 11 H J. Lo
. : J. LOOMIS.
1 o vd 1 190 . - =7 ==
2 105 370 3 25 3885 52 : Ve v
3 165 830 3 280 U5 ASTRONOMICAL NOTES
» 2145 o~ r
; m 4': ;: ': : .l‘ﬂ 0 875 OBSERVATORY OF Vassan CoLLEcE.
6 105 195 P ;g‘: l'.l) The computations and some of the observations in the
! ey e S asSO following notes are from students in the astronomical de-
(nml p;.'. :; H'-_)-.z Total..... 126°0 1255 ‘pnrlmvnl. The times of risings and settings of planets are
| Average.. 17° 81 Average., 210 3137 pproximate, | lently ace y y i ;
Increase.. 140 205 Increase.. 180 '."'5'3':' e ot tr e Ay aqtErAle- A I S

observer to find the object mentioned,
Fosltlons of Planets for Jaly, 1877,
Mercury.,

On July 1, Morcury rises at 8h. 19m. A.M., and sets at 6h.
6m. P.M,  On the 81st, Mercury rises at 5h. 57m. A.M., and
sets at Th, H6m. P M

Mercury should be looked for in the morning of the early

part of the month. It is very small and not very casily
found.

M. ML

* Falled to germinate,

It will be seen that, after deducting the original weight of
each, the average incresse of the
was 14 grins, while the incre
glnss was 18 graing, or four g
The averng

corn under the blue glass
ase of that under common
rains in favor of common glass,

¢ Increase in the peas undor blue glass is 2943

P ]
loss it ix 20687 grains, or
There was but little dif
of germination, The corn under the
blue glnss was stronked lengthwise of the leaf or blade, with
deeper and lighter velns of green.
Woodstock, Onturio

Venus,
Venus, although smull, is easily found after sunset, Tt
rises on July 1t Sh. 48w, AL, and sets at 8h. 85m. P.M.

{ On the 31st, Venus rises at 6h. 54m. A. M., and sets at 8h.
24m. P.M.

J. MosTaomeny.
. —
The Egyptian Prolific Cotton,

. » n
To the Editor of the Seic ntific American ;

£ 4 ; Mars is coming into better position.
I'he writer recently received a circular issued by & rural | 10h. &

grange, reciting the fact of the discovery and proposing to | the 81
form a club to sent
derfully prolific J

It rises on July 1 at
Tm. P.M., and sets at 0h. 36m. A.M. the vext day. On
st, Mars risos at Oh. 28m. P.M., and sets at Sh. 11m.
AM. of the next day.

Signor Glacomo | Astronomers will look
of this wonderful plant, states that | tember.

ht of 10 feet, and the original stalk pro- it can be
From results attained by planting pleked

1 and purchase some of the seed of a won
Sgyptian cotton plant
discoveroer "

ut Mars with great interest in Sep-
The planet then comes into its best position; and
observed In the evening and early in the morning.
| Astronomers oxpeot to be able to determine its distance by

it grows to the heig
duced 70 bolls,
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observing how much ts place changes when referred to the
stars, by the change of position of the observer during this
interval of time. The month of September will also be t
best time for making drawings of the spots seen on the disk
o‘ ’.'.“f.

Jupiter is, in July, the most {nteresting object in the |

, Juplter rises at 6h. 37m. P.M., and sets
:l;; 872:.21){.10! tb': nextday. On July 31, Jupiter risos
at 4h 26m. P.ML, and sots at 1h. 26m. A of next day.
Late in July, Jupiter comes to the meridian at 0 P.M, at an |
altitude of about 25° :
On July 4, at 0. 30m. P, only throe satellites of Jupi-
tor will bo soen, the first being in transit across the face of
Jupiter; on the Tth of July, at ¢ P.M., the largest satellite
will not be seen, becanse it will be behind the planet; on the
8th of July the smallest satellite will be invisible, lwn:u-m it
will bo on the face of tho planet; on the 20th and 27th of
July the nearcst satellite will not be soen at § P, becnuse
it is in front of theplanct; tho smallest will be invisible on
the 24th, beeause it is hehind the planot. On the 28th, a little
aftor 9 P, a satellite will come out from the shadow of
Jupiter.  Tho best time to wateh Jupiter, with a small glass,

Scientific Amevican,

Recent American and foreign Patents.

Notice to Patentees, ;

Inventors who are desirous of disposing of thelr patents wonld find it
greatly to tholr advaniage to have them (Hustrated In the Screxriric Aven-
AN, Weam prepared to get up first-class woOD ENOnAYINGS of Inven-
tions of werlt, and publish them in the SciewmiFne Awecax on very
reasonable torms

Wo shall be ploased to make estimates aa 1o oost of engravings on receipt
of photoagraphs, sketchen, o coplos of patents After publication, the
ents booome the property of the person ondering thew, and will be found
of value for elroulars and for pubilication in other papers,

NEW AGRICULTURAL INVENTIONS, !

IMPROVED MILK COOLENR,

Eimore D, Bennett, Allegany, N. Y.~This Invention relates to improve-
ments In milk-eooling pans by which any quantity or mess of milk may
be cooled separntely from that o the remalning paos of the vat, the pans
belng cooled by spring water direct, or by water passlng througfh an jee re-
coptacle, the cold water being conducted wround the pans, and drawn off
ot the endd, A waler vat is provided with any number of pans resting on
cross plooos, mud retalned by fastening doviees In the vat.  The cold water
In pgitatod by ome or more rabborstined partition strips, that are set lat-
orally noross the pank, and tho vat divided by detachable partition strips
into sovaral vats, as roquired,

IMPROVED FRUIT DRYER,

sy 71877

it down again it ls secured In position by & fastening bolt at the top passing

through an extension flange of the receptacle,
IMPROVED SAND rUMr REEL,

Willlam J. MeKes, Petrolia, Pa.—This comsints of the drive wheel of 4
sand pump reel, Waving rim, spokes, and hab In one plece, and provided
with ears, rods, and nuts at the end of rode. By means of the nuis on the
threaded portion of thess roda the wheel may be drawn upon the tapering
portion of the ahaft as tghtly as may be dexired,

IMPROVED ALARM LOCK,

George W, Graham, Grand Junction, Tenn~This invention consists of
toothed bolts, moving at right angles to ench other whon engaged by & cog-
wheel turmed by & koy after the common spring bolt s withdrawn, The
vertleal bolt lfts the crossbar and rings a bell on opening.

IMPROVED PUMP,
Jeremiah P. Varnas and Willlam W. Farnas, Dysart, Iowa,—This device

may bo used ofther g5 8 foree or lifting pump st plossare. It I made
to anwwer both purposos withont stuffing boxes.  The piston and eylinder

sre submerged, which ronders It unnecessary (o prime it, and obvintes
froezing.
IMPROVED SUROE RELIEVER FOR STEERING APFARATUS
Robert M. Monntfort, Bronswiek, Me.—This Invention is Intended to
prevent the twisting off of the radder from the rudderhend by the pressure
or power of the waves dashing on the rudder; and it consists of eushion
Ing deviees attachod to the tekle Blocks at both sides of the rudderhoad.
IMPROVED HOINTING AND CONVEYING APPARATUR

Francis A, Clarkson, Back Brook, N. Y.—This apparstos for holsting

is when somo one of the satellites is out of sight, as the re-
and conyeyling conl, cankn, and other articles, is so constructed that It may

Willlam 8. Plummer, Portland, Oregon.—This In an improved apparatus
be shiftod laterally, nx may bo roquired, It embodies several new and in-

appearanoo is very interesting.
P Saturn. for drying frult, so constructed ax to ennble largoe quantities of fralt to be
- d sot: at 101 | dried st the same time, the deving bolng done quiekly and evenly. The gentous devices ealeulated to add to Itx stroength and efficiency, but which ,
On July 1, Saturn rises at 11h. 7m. P.M., and scts a ) | frebos, into which fuel 15 insorted throngh a ehinte, londing In through the | cannot be intelligibly explained withiout the ald of drawings. ; i
o5m. A.M. of the next day. On July 81, Saturn rises at Oh, | Hintng and ease, and which is provided with a door atits onter end.  Upon | pNPROVED MACHINE FOR PUNCHING AND SHEARING METAL. )

7m. P.M., and sets at 8h. 28m. AL of the next day. | the top of the firebox fx formed & square drum, which projects beyond the | v po ool o /Thle tnvention ‘coualéts of '8:tousle
: he 27th, Mars be- [ aldes of the firebox and has pipes passed through and secured (n holes in 2 ? Ron,
Mars and Saturn are in eoujuncuon o the top and bottom plates of {ts said projecting parts, #o that the flame of Joint aud. two hiand lovers, atd & DROSHir SEDRIGRERNELIE Ruksfon opmmecs:
ing lower than Saturn in :‘l‘:itudo. Dllxlﬂlnx the lnst l‘:;(‘;l’k“'" the fire may circulate around the pipes and heat the alr passing through :;g‘:::; :nfn:::: ||l:,:::‘?)|:“::,:;:|m;:|:ll;"m;h :::l;:;‘lﬂamnylhm’:mm
p nd Saturn can all be seen at g A i of the . (& A i
JII],Y. Mars, an“el’. n o them, The smoke and other heated products of combustion pass Into a coll | downwand with suflielent foreo to aliear motal placed between the jaws, or

Jupiter in the southwest, Mars and Saturn in the southeast, \:lnlcl-,lh pn'»m-‘nnmml tho drum, and from which a pipe leads out through | - panel gnythilng placed oaithe k.1 U riaeed T b SRR
Uranus. the linlng and case,

On July 1, Uranus rises at 8h, 6m, A.M., and sots at Oh,

IMPROVED CORN PLANTER AND GRAIN DRILL.

IMPROVED NEEDLE CLAMP FOR SEWING MACHINES,
Joseph V., Morton, Winchester, Ky.—Thix invention consists in the

John L. Hill, Olimax, Kan.~This machine is convertible, being adapted
for uso both ax & corn planter and drill,  Whoen used ax a cultivator suita-

| Blo ndjustmont brings the coneave sldes of two inner cotters of each set { the nbedle bar... Tt 1a uiolohod toengage & wiige-slinped raisstialion s

Sun Spots,
£ 5 | Imward to move the soll toward the plants, and the concave sides of the
The report is from May 19 to June 15. inclusive. The Y- qyier cutter of each set outward to hold the cutters against lateral move- | ::l mn;(:“”"d'b;““?::l'" 8 hola bated langitudinally through the needle
servation of May 19 showed a large spot coming on, but ment. m:n:';d ] : ::rmm‘::wd::wdgew:l“w.ﬁ:;t.:g::m‘M top .:f
clouds prevented another observation until May 24, when a ey $ amping e clamp the
£roup Was soen near the center. The spot seen on May 19 William K. Bushnell, Barlington, Wis.—This improved sulky attachment IMPROVED BOILER.

had ptohnbly broken up to form this. On May 26 the group for plows Is »o constructed as to leave the plow free to run in and out of Robert Bxeoll. Ch Nl.—This is an im

s Je% th ot tit biing, ety con : , Chicago, proved boiler for heating
was visible, but was very faint, and on May 27 it could not m:"t:;‘mml SUPRRSUAS A SRORI WAEDS A SOLEG VR IS TN | recnhonscs, ete. Arched pipes are provided, the lower ends of which are
be found. From May 28 to June 4 the disk appeared to be INPROYED HORSE HAY RAKE. [fr‘;;“?'“’ with ""’T In ‘3'“ "‘""-" W;’d“m‘h’m‘;rwn";" u.:: the boller.
free from spots.  On June 5 a group of large spots was ob- | John Badger, Belvidere, I.—This embodies improvements in horse hay | qre cz:::cl::::ifh.:l:gwepl::"p::eing longimdln'uny llﬂll: ‘:h?:nmm
served on the eastern limb, but clouds prevented observa- | mkes, by which the hay is cleaned completely from the rake teeth in dump- | 4roh of the inner wall of the boiler, and its forward end s connected with
tions, and, when next scen, it was near the center. On June | Ing, nnd the teeth Jocked into rigid position when in operation, andreadily | 4 cirenlator.

13 it could not be found, and it must have disappeared after | *41#10d to different heights from the ground. IMPROVED DEVICES FOR CUTTING AND PUNCHING SHEET
passing the center, At the present date, June 15, the disk RMERUVEL (AL Vs METAL FOR CURVED PIPE ELBOWS.

pears David Mellrevey, Ricevillo, Towa,—This harrow I8 so constructed reone Saglna
i ST TOmiADO will adjust itsolf to any uncvenness of the surface of the soll. 1t e'nh:;;: b,g of u,c..h :::m a w.:'..:nz;: mez ‘:: ::o":
| Injure the horses or the driver by bolng thrown agalnst them, and may be | reversed curve,  Arms project from the bed, and to them the srms of
readily adjusted into n Jarge or a small harrow, as required. the curved ahear blade are plvoted. The curved shear blade is the counter-
United States District Court,—District of Connecticut, IMPROVED GRAIN SEPARATOR. pact of Ihe carved outiing wige of fis befl, “Hra PP SRS ST
AUGER PATENT.—NICHARD P. BEUFY, frustee, of, WILLIAM A. IVES, Loals V. Davis, Elkader, Iowa.—This is an improved grain separstor of | :h:om u: g &,:d:m':mm x.“mmm ‘?m—"‘n;r
[ Equity.—Befare Shipman, J.—Decided Apeil 12, 1677 | stople canstraction, which Is mataly designed for the parpose of clesning | oy iummmmw:mw A-huer-u‘.

Shipman, J.: | seed grain, so that the best and heaviest grain only may be employed for | :
blmhqd?. 5 by the def “N_‘n«dm. Amltmhﬁ:mhduﬂmmemkdnmlfh . gy eimedions b b
Inﬂhtcmen“' ; endant fan casing and alr passages, sald fan hek 1 directly at l“w.ﬁmmdlnp«fmﬂmu-.'hmuﬂ

James Swan, for an mvm::r;::mmnk.nomuuudumymwm Mdh‘idalhamding?mh'b‘_h'n:;"m"’:m' “’T” sadug »#nd thashestle ie
the suit was brought the | “UTRY, a4 et forth. The second device consists of a table having arranged across one of its
IMPROVED TRANSPLANTER AND FERTILIZER. ends 8 series of dies, a guide containing a gang of panches fitted to the

anction is now asked.
1= first cut out In
Johin H. Nolan and Benjamin Fitzpatrick, Chambers county, Ala.—The | dics, and a lever for driving the punches.
I operation of this improved apparatus is as follows: The tube is filled with IMPROVED TILE MACHINE.

twisted Into
afertilizing liquid, and a plan aced on the ground. One handle
A by q] : .d ,”"lp' ile by t l;‘ ml' t: Georgoe 8, Clark and William M. Pursell, of Piqua, O., assignors to said
forced into the earth, carrving the plant with Ilbymmofthehmk'cmk John O'Permall & Oa, ¥ g -
2 ; | the shaft and journal boxes of the machines; and it consists mainly in the

The rod is now drawn upward until the valve closes the tube and a second

valve s opened, itting 5 tity of l;: fertilizer s | combination of a square or polygonal shaft with collars that form the jour-
: - fo escape. TH | ;1 of the same, and with baxes

| valve i« allowed to close when a handle is moved downward, forcing wings 0%500 Sme, Joarnal and thelr supports.

| together, and carrying the earth around the plant. - <> {

arrangement of o elamping bolt, having a head for clnmping the noedle,

5ém. PM.  On July 81, Uranus rises at 6h 16m. A. M., and
and a shunk that extonds Into o transverse hole bored in the lower end of

sets at 8h. P.M.

IMPROVED SULKY ATTACHMENT FOR PLOWS,

DECISIONS OF THE COURTS.
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s NEW WOODWORKING AND HOUSE AND CARRIAGE
NEW MECHANICAL AND ENGINEERING INVENTIONS. BUILDING INVENTIONS. '

IMPFROVED ELECTRO-MAGNETIC BOILER-FEED REGULATOR. IMPROVED CAR HEATER.

- Richan! A. Hays, Elgin, I —This invertion consist= of a leverconnected | Edgar O. Huntington, Saginaw City, Mich., assignor to himself and San-
:W!N.I‘Hmez"-- with & steam supply valve of 2 boiler-feed pump, or with a valve in the  ford S. Perkins, of same place.—This relates to that class of car heaters E
te ends, u,w,“z water supply pipe, and with the srmature of two series of electro-magnets,  which are suspended below the bed frame of the carand charged from the 1}
orllu-,sxhdn‘opu. the sald magnets belng connectod with a relay, which directs the current ' outside of the same. It conslsts of a stove surrounded by a casing, to
ﬂhﬂhw_'l:ot:vm through either sorios as may be required.  When water fs at the required | which alr is supplied through sido registers, to be heated up and transmit-
: ‘ L Lo shown An arbor 1s fitted  '0¥¢! In the boller, a float supports a spindle ko that a guide touches s M.iMWMM&W,DM‘WdMM

1 m_nm, carved standard, arbor rotates and moves lon. | comploting the electrical cirenit of the battery, exciting the relay magnet INPROVED DRAFT EQUALIZER.

10 and from the ot bit. To the lower end of the arbor
| “’d“"hla-lﬂm. These dles nct ; the | wo that fts armatare fs drwn toward It and fnto contact with the post. By "
akummm and the lips are Hpy “u,'."lhl-mum-duunhmbmhod‘nndthom arm of a lever is dnwr.! Levi W, Frederick, Hall, Ind.—This is a simple evener that may be used

drawn p
memm"lndtmwmiw‘lﬂl". which {s thereby nearly closed, and remains so as long as - 107 two or more horses. 1t ean be readily adjusted to distribute the load

the eurrent Ix unchanged and the steam pump s w’nmme‘-mmmmm‘“ casy movement ﬂu&u!l.
% When the water drogw In the boller the float falls, and the current throngh 804 may readfly be shifted to accommodate the required number of
the wires s broken, and the spring breaks tho battery connoction with the - horses, L i

magnets and draws the long arm of the lover from the valve, opening the
NEW MISCELLANEOUS INVENTIONS.

| valve and admitting steam to the feed pump, which works with increased

Inventions Patented In England by Americans, rapldity until the required water level Is attalned,

Mo 1o June T, WP, tntustrs. IMPROVED STEAM FLOW AND SCRAPING ATTACHMENT To | PPROVED AAFETY ATTACHMENT FOR POCKETBOOKE. 3

CLONIXG BAGS.~A. M. Underhill, New York ;‘.';';“"‘ CARs. Thomas Ferguson, Parkersburg, Tows.—This Is an attachment forpoe-

Comsmr, ¥10~L. C, Worner, New Yors apr " Samuel T. Shankland, Laramlo, Wyoming Territory,—This Invention is  ketbooks of all kinds, by which the same maybe secured easfly to the
an fmprovod steam plowing and seraping attachment to ears, by which the | pocket Ining fn such s manner that It cannot be withdrawn excopt by fiest

plowing and seraping can be accomplished slmultanconsly with any num- | releaxing the fastoning devico, It consists of a base plate attached to the i

her of plows or scrapers at hoth sidos of the track, and thereby the work ~ pocketbook with o sliding pin that enturs raised guard socke ﬂﬁ&w 4

oxcentod by the powor of & locomotiyo with fow hands, Tt consluts of o plate and attachion the pooketbook to the lning by belng passed through

onr with n contrally pivoted plow o 1, having hinged serapor beam | the samo,
oxtonslons, A wecond ear, with sliding boams guited (o slde boxes of the IMPROVED 'mmm -
Johm 1L Dustan and Dantel W, Akin, Spartansburg, Pa.~This consiats
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FEEDING FILE CUTTRNS K. B, Nickerson, Toston, Mass
FOoLuINe Paren, nro.—8, D, Tucker, Naw fort'l,'l"t..r.
TEATING CARS.~Car Hoating and Brake Co,, Alblon, N. Y.
HHORSESHOE MACIHIN ], W, Ohownioy, Jr., Shndwoll, Vi,
mnlmol MACHINERY, ¥T0.~J. D. Billings, Now York alty.

first car, I moved forward and bnokward by a | tive, and ope
by ehalng attached to the ends of sllding boams and drawhoad of the mova- | of & bed bottom consisting of ]wwmw,m

blo car, 0 number of scrapers to and from tho track, to. earry the dirt up | meoting, Iappl Taxtened subjucently, Mf
to the track aftor the ground has been plowed by the dircot action of the .hung”u‘wmmt’on:'u::lun lhuplnlm = o et

locomotive and plows of crossbeam. : sy
IMPROVED CARIL AXLE 1OX. el Shal |
| Ttiehard B, Eason, New York city, aaslgnor (o himself and 8has A. Aflen, mn-’a‘ 3. " NNN?LO d':nw‘- 'Ml: g
Of samo place, - This consists of a ear axle box having & flanged ofl cham- | lined with mw“‘m‘““ .
ber or receptacle with an exit spout coming In contact with the tight frictional contact with the hoo, mw
of the journal. The oll recoptacle turns In bearings of the box, to bring Muhmwmmwm. ps, which ar
the exit tabe below a top opening for Blling the same with oil. - On turning | and secared by eyes aud fastening screws at their upper

France.

PLIERN, ETC~C. N, Thorpe, hiladolphis, s,

ROLLING MACHINERY A, Tooso, Pittsturgh, Pa.

BASI FASTENER ~N. Thompaon (0f Brooklyn, N. Y.). London, England,
BELY-LUBRICATING JOURNAL ~1*, Bwoenoy of ol., New York oity.
BPLITIING LEATHER ~J. A. Kaffurd (0f Boston, Mass.), Londan, Eogland
BTIIXGED MUSICAL INNTRUMENT.~M. J1. Collins, Mass. :
TWIST DRILL, ¥T0~C. ¥. Jneobaon ot al., New York city.
URINAL.—J. W. Osborne, Washilogton, D ¢

WATER CLOSET VALYE, ¥1C.~F. K. Kernochan, Pittatield, Masy,




G ok Aaton.

usiness and Personal,
for Inmrtion under this head i Ons Dollar

lines, Ona Dollar aml a mgw-uuwmuamﬁw

*mwhmwums-\vm J.Ranger Syracuso,N.Y.
o and County Rights for Sale,—~Wilkinson's
1 Mousuro. Soe Nhistration on puge 37 st volumo
o .Q&kam A:::mmj. m_;nm n the United
FVALIR THAC : rossd, W Wilkioson, 12, O,

1801, Mondville, Pa. RO e OgBOR

Walris Lonthior and fino Wool Polishing Wheels : all
slrow. Groons, Twood & Co., 15 Park placo, N, Y.

Bookbindor's Stock Qutting Machine.  Send for Cir-
ouar, Fraok Thomms & Co., Home St., Clncinnati, 0.

A rare appertunity for a good practical man.—On ne-
“comupdating torms a one half or whole fntorest in Maching
nnd'.Bwﬁl'_s‘“’p- Ju AL Campball, Farmington, lowi.

Manufacturers of feiction clutehes, please send ents
and prices to Wiles, Adams & Co., 18 and 16 Unton streot,
Troy, N Y.

A Good Ohaonce—$2500 will buy right of Talley's
Liquid Vent and Automatie Bung Vent. J. Talley, Kune-
sas City, Mo, _

Three plain Cglinder Boflers, 84 in. by 85 ft.; Domes,
21 x 24 fnehes; Ingood condition; very oheap.  Wilson
& Roake, 251 Front street, New York.

New and Improved Butt Machinery, Patterns and
Fixtures for sale for muking Cust Iron Butts. Wil be
sold at o groat bargain,  Address, Box 12, Phillipsburg,
N.J.

$177 x 17 ft, Latho, $400; 16° do,, $175; 15/ do., 8150,
4 ft. Planer, §275. 187 Drill, $180, At Shoarmon’s, 12 N.
a4 5L, Philadelphing Pa.

For Eugine Lathes and Iron Planers, send for Mlos-
trated Cataloguoe and Price List to Ames Manfg. Co.,
Chioupoo, Muss.,

Small Fine Gray Iron Castings a specialty, Soft and
truo to pattorns. AL Wintorburn, 10 Do Witt 8t., Albany,
N.Y.

Lonen Safety Hoso, all sizos, at lowest rates. Greene,
Twood & Co., 18 Park pluco, N. Y.

Wanted—Second-kand 12 in, Lathe. Address, 101 Lara-
mie Clty, Wyoming Territory.

‘Wanted—A complete machine to make Wire Hair Pins.
Reply to T. J. Goft, West Oakland P. O,, Cal.

For Sule Cheap.—Two Patents.  Combined Teu Kettle
and Steamer, and bined Foot S and Wiper.
AddressJ. A, Worley, Cleveland, O.

‘West's New Yankee Tire Secter.  Sets them cold on
the wheel. Shrinks all around alike. J. B. West, Roches-
ter. N. Y.

For Sale.—One Spinning Lathe. Good as new.
dress White Sewing Machine Co., Cleveland, O.

Relinble Oak Leather and Rubber Belting. A spe-
clulty of Belting for high speed and hard work. Charles
W. Arny, Manufacturer, Phila,, Pa. Send for price lists,

Shaw's Nolse-Quicting Nozzles for Escape Pipes of
Locomotives, Steambonts, ote. Quiects all the nolso of
high pressure oscaping stesm without any detrimoent
whatever. T. Shuw, 915 Ridge Ave., Philadelphia, Pa.

For 13, 15, 16, and 18 in. Swing Screw-Cutting Engine
Lathes, address Star Tool Company, Providence, R. I.

For Sale.—Second-hand 4 Sided-Moulder, with about
38X knlves; good as new; price $500. T. R. Balley, Agt.,
Lockport, N, Y.

John T. Noye & Son, Baffalo, N, Y., are Manufactur-
ers of Burr Mill Stones and Flour Mill Machinery of all
kinds, and dealers in Dufour & Co.'s Bolting Cloth.
Send for large {llustrated catalogue.

Electric Gas Lighting Apparatus, applied to public
and privato bulldings. The latest lmprovements, A. L.
Bogart's patent, Address 702 Broadway, N. Y.

Removal,—Fiteh & Meserole, Manufacturera of Elee-
trical Apparatus, and Brodloy’s Patont Nuoked Wire Ho-
lices, have removed to 40 Cortlandt St., N. Y.  Bxperl-
mental work.

Power & Fool Presses, Ferracute Co,, Bridgeton, N, J.

For Best Presson, Dies, and Frult Can Tools, Bliss &
Willlams, cor, of Flymouth and Jay Sts,, Brooklyn, N.Y.

Lead Plpe, Shoet Lead, Bar Load, and Gas Pipe, Sond
for pricos. Balley, Farroll & Co., Plttaburgh, F'n.

Hydraulic Presses and Jucks, now and second hand,
Lathos and Machinary for Polishing and Bufling metali,
E. Lyon & Co., 470 Grand 8t, N, Y,

Solld Emery Vulcanite Wheels—The Solld Orlginal
Emery Wheel — other kinds imitations and Inforior,
Cuution,—Our name s stamped in foll on all our bost
Standard Belting, Packing, and Hose.
The best 1s the cheapest. New York Belting nnd Paok-
Ing Compuny, 57 nnd 88 Purk Row, N. Y.

Ad-

Buy that only. |

—

Scientific Qmevican,

11

slzos of chango palleys by the rulo glven on p, 188, vol,
.0, P, H.ean fasten omory to stool by fiest painting
the steel with white lead in Hoseed ol lotting it dry,
and then coating with a thiclewolution of boat gluo.—8,
W, will find directions for teansferring engravings to
wood on p. 188, vol. 30.~G, N. M, will find particolurm
of the serow threads on fron gas pipe on p, 378, vol, 42,
As o galvanizing won, see p 815, vol, 80K M.'s
question as to well wator for deinking sod cooking pur-
Dosca was answered on p, 208, vol, 34.—G, I, will find
some Information nx to ralsing fsh artinelally on p, 17,
vol. 20, £l shonld addross Mr. Soth Green, Roch

0o fine powder with salt, the lHguefaction 1 more rapid
and the temporature may sink to 40° below the froezing
polnt of water (§° below zero).  Powdered ammoniuim
nltrato, when mixed with just sufficlent water at 40°
Fah, to dissolye It sinks the wmperature to zero. Four
ounces each of potassinm nitrate (saltpeter) and am-
monium ehloride (s@) ammoniac), when mixed with 8
oms, water, willdo the same, Finely powdered sodium
sulphate (Glaunber salt) drenched with strong hydrochlo-
rlo neld will roduce the temperature 50° Fahb., while s
mixture of two parts dry snow or fine fco with three
parts of powdored calelum ehlorlde will freeze the mer-
cury Inthe thermometer (mercury solldifies at 40¢ Fab,),
The most Intense cold I8 produced by the volatilization
of lquetlod gases, such as sulphurous scld, ammonis,
nltrous oxlde, and carbonie neld, By means of the lat-
tor o temporature of — 200° Fah, may be reached, As
woon ns the change is completed, the cooling action

, and of the body will soon recover its nor-

N, Y., a8 to apawn, ote,~0, L. R, will find directions fox"
making rabber stamps on p, 160,v0l, 81,J, T, L, should
Know tho Inwx of hix State bettor thun wo do.—A, I,
will find ndvice s to chicken cholora on P800, vol, 80,
=G 8, will find directions for making glue on p, 8, vol,
32, A, K. will find an answor to his query us to draw-
fng a elrolo tonching threo othor olroles on P47, vol,
ot P, ML 0L will find dircetions for making a storm
RIAsK on . 78, vol, 80.—1, can coment rubbor to brass by
painting the brass with ofl paint, lotting {t dry, and then
gluing on the rabber,—W, M. M. will fnd o good reclpe
forharness blacking on p. 200, vol. 33.—I. H. R, onn
galyanize fron forrales by the process described on .
816, vol, 83.—M, §. F. and many others will find direc-
tlon s for constructing rofrigerators on P, 251, vol, 81—
Will . Y. B., who fnquires as to practical locomotive
engineering, sond his namo and addresst—F. T, O,
should road our aetlclos on granite Ironware on pp. 425,
340, vol, 36.—0. H, B, will find directions for skeleton-
lzing leaves on p. 165, vol. 31.—E, will find advice as to
corns on the feet on p. 202, vol, 84,—F. M. will find an
article on staining wood on p. 923, vol. 36.—A, R. T.
will find directions for constructing a filter on p. 251,
vol. 31 —D, B. K. will find partienlars of the Wisconsin
reward, offered for a road engine, on p. #4 vol. 34.—H.
S. will find & deseription of the motion of the wheels of
a railroad caron a curve on p. 362, vol. 85.—J. R. G.,
J.F., H. L., C.H.F., 8. W., A, K,, J.P.L, N.F.,
J.R. B., 8.8, J. B. 0, N.W. K., J. C.B,, 0. G.,
J. G, O. M., and others, who ask us to recommend
books on industrial and scientific subjects, should ad-
dress the booksellers who advertise in onr columns,
all of whom are trustworthy firms, for catalozues.

(1) J. B. says: For the benefit of J. K. W.
(No. 21, June 9, 1877), I wonid =ay that water cannot be
sucked through a pipe faster than the head (in this case
the atmospheric pressure) will drive it; to attemptmore
will part the water rope, if we may gocall it; and when
the parting reaches the pump, the latter being relieved of
itsload, the whole working force of the steam will be
expended upon the engine alone; hence the high velo-
city attained when the break has been effected. J. K.
W may find, cither by caleulation or experiment, the
veloelty with which the water will travel through his
suction pipe by the head which he now hus; If that rate
of travel does not supply him with sufficient water, the
remedy lies in increasing the diamoter of his suction
pipe, and notin increased volocity, Cocks or valves
will avail him nothing.

(2) J. B. says: The problem involved in
No. 21, June 16, 1877, iz fully covered by known physi-
cal lnws, A stream of water acquires ita veloelty, bo it
more or less, in obedience to gravity, according to the
sharpness of descent and the amonnt of reslstance by
friction on its bed. But the surface of a stream of
water always has a pitch proportioned to the plteh of
itshed, It would therefore be Impossiblo for a log (or
anything) to lie on its surface without being tmpelled by
gravity from the higher to the lower part of its surface,
Just ns a ball would travel from the higher to the lower
end of o rallrond car lev loose and traveling down o stecp
grade. The headway such log will make over the
wtream must depond upon its rall and the amount of
sator it displacos in its travel. As there s the least
amonnt of witer displaced by the trayel of the log
when lylng lengthways of the stream, and most when
Jying acrows the stream,  The former position will glve
[ {tn aulckost and the latter its slowest rate of travel,
which correspond to the raftmen’s assortion,

(3) 11, W. P. says, in answer to A.'s query
us to the spoud of rafts in streams :
triction on slde and bottom of stromms 1u ko groat that
| the eonter runs one thivd faster; and tho deeper and

it raus. In ordinary stroams there are bayons to bo Allod

Steel Custings from one b, to flve thousand 1bs. In-
yaluable for strength and durability, Cirenlars froe.
Plttsburgh Steol Casting Co,. Pittsburgh, Po.

For Solid Wronght iron Beams, cte., soe sdvertise-
ment, Address Unlon lron Mills, Pittsburgh, Pa., for
lithograph, ete.

Split-Palleys and Split-Collaes of same price, strongth
nod wppearancs as Whole-Pulloys nod Whole-Collurs.
Yooum & Bon, Drinkor st,, below 147 North Sovond st.,
Pilladelphis, "o,

Skinner Portable Englne Tnproved, 212 w0 10 . P,
Bkinner & Wood, Erig, Po.

All ngrvons, exhausting, and puinful Miscnses speedily
ylold to the curative Influonooes of Pulvermuchoer's Hleos
trio Bolts nod Bands  Thoy are safe and stfeative Book,

with full puetioulaes, mullod froo, Addross Pulvermuchor |

Galyanio Co , 292 Vina S, Clnglnnntl, Ohlo

o Cloan Bollor Tubos—Use Natlonul Stoel Tube
Clonnor, tam parod aod strong, Chnlmors Sponoe Co, N.Y,

Purritory, on u Useful Household Articlo, given away
froo. Addeoss s ¥, Landis, Lanoustor, P'a

More than twelve thousand cranle shafis mude by
Obestor Stoaal Castings Co. now rouniing A yours' conatant
Use Prove them steongor and mors durabilo than wrought
frone. Soo sdyartisemoent, pogo W

Emery Grindors, Bmery Whools, Bost and Chienpent,
Hardonod surfaces planed or turnud Lo ordaer

Amorioan Twist Deill Co., Woonsouket, It L
Diamond Tools, J. Dickinson, 4 Nossan B, N.Y

Reliable Information given on all subjeots rulnting 1o
Moobanlos, Hydraulios, Pooamation, Btonm Faglonos, and

Bollars, by A. F. Noglo, M, K., Providunoe. w1

Awnrdod
Modal and Digloms by Contenninl Commislon, Addross

by back waltor, which takos thmos o raft wlvo cots noross
all bends in rlyers, galning time; and an soon as 1t
strikes the centor current agaln, it takes headway fumes
| dintely, Wo used to run out lumber, ote,, down n oroek
{ by holding the water In large dumy, lotting 1t off In a
| body, A boat starting 84 of an hour after the divm wan
|

out would overtako the firsl water in golng U or 10
| mllos, that ix, It would run phoad of the water so that It

wonld stop in the middle of the strenm and walt for
|

watar,

@y R C. W, nsks: Will you plense Inform
mo how long cold can bo kept up (o froczlng point by
any chemical process withont renewing the chomloals,
un;l whut ehomicals are bost for the purpose? A, Your
It should bo borae In

question In somewhat Indefiuite,
| mind that cold, an wo understund It In oceanloned

ply by loss of hoeat. A bhody may be kopt abn low (em

perature for an indefinite longth of time, provided it be ;
protilost effocty

vonstantly gurcounded with a body colder, or At lnant
| not \\nnrll;--r, than [t=olf, or provided that it by proteated
‘ from the possibility of noquiring heat from uny soures
| —olther by radiation, conduction, or conyeotion, Thae
1 former 1 o comparatively sisy matter to socomplish,
bt the lntter 1 rendered diffloult, If not imposaiblo, by
renson of the dienlty of realiging n perfeot non-cons
duotor of hoat, and othor onsentinle In tho ehunge of
matter from the so'ld to the Vgnld or gaseous eondition,
w dofnlty quantity of hoat disnppoarss snd the more
rapid thin hinge, the moge noticoable thoe loss of hoat,
Iy ehanging to o Haguid, the solid fee may reducy the
tompesature  of domodistely surrotinding  bodles 1o
| poarly (e own  temperature (44 Fuh,), If It be mixed

Woavier tho mft, If 1t does not toneh bottom, the faster |

|

!

uime |

mal tomperature by acquisition of heat from the sur-
1ing bodies, unless insulated by means capable of
Intorcopting the heat—conditions which, at best, can be
only Imperfectly attained,  Animal fibers, feathers,
charcou), asbestos, ete. are among the best non-conduct-
ors of hoat, while polished metals and the like are the
poorest radiators,  Carrdé's method of refrigernting wa-
ter by the promotion of its own evaporation (see p, 82,
vol, 88) Is perhaps the cheapest and most practical
mothod—not excepting natural fee—for maintaining
low temperatares for lengthened periods.  On the quan-
tity of materinl employed and the rate at which the Hque-
faction i# permitted to proceed will depend on the
length of time the low temperatore may be maintained.
This answer applies to geveral other queries,

(5) P. F. McC. asks: 1. How can sealing-
wix be made go that it will set immediately on applica-
tion, andnot adhere to papers coming In contact with it
soon after being applied to the matter to be sealed? Al
Wax which contains a larger proportion of shellac and
less of Venlce turpentine hardens more quickly. Try

Incorporating with it a little more powdered shellac by |

fusion. 2. Can T use anything clse that will adhere ns
tenaciously as scaling-wax? A, Perhaps a stick of shel-
lac nlone would answer the purpose.

(6) S. R. says: 1. T have had used on cuts,
scratches, sores, ete., on dumb beasts, zine varionsly
prepared from chloride, oxide, jodide, phosphate, ete.,
but I fail to get it prepared 2o as to be lasting,
tion is =oon gone, an ointment lasts but a little longer.
A. Do yon mean metallic zine, its oxide, or the salts?
Zincand its inorganic preparations are all lasting. Per-
haps we do not get your idea, If you mean that when
applied they soon rub or wash off, perhaps forming
them into an emulsion with pure gelatin and a little giy-
cerin wonld obviate the difficulty. 2. In what way can
T put a foil or coating, or some other preparation of zine,
on leather €0 as to have it remain permanent, and =o
that the leather will remain soft and pliable? A, You

can use a thin solution of caoutchoue in coal tar nsph- |

tha as o cement,

(7) S. W. asks: How can I make a flexible
spirit varnish with such tenacity and pliability as not to
be influenced by atmosplieric changes? Itis i ded
for finishing leather, A, What is known as spirit copal
varnish will best sorve your purpose. Yoa woll find it de-
scribed on pp. 80 and 01, vol. 36, Wedo not know of
another spirit varnish that will answer.

(8) F. B, N., and others who ask for a good
walnut stain: Boll 1 quart water and add-first 13§ ozs.
wiehing soda, and then, a little at a time, 214 ozs, of
Vandyke brown, When the foaming has nearly ceased,
ndd 44 oz, bichromato of potassa dissolved in a litde
bolling water; stir well and filter through a cloth, The
color may be deepencd with a drop or two of Bruns-
wick black, or made of & warmer tone by inereasing
the amount of wator and adding more biehrorate of po-

tassa, Tt should be applied with a brush quickly, and |

without mueh lapping; and when dry it takesa good
cont of varnish,

0 E. E. W. asks: How can I make terpe-
does snchion the boys nse onduly 4 ¢ A, Alittle falmi-
nate of mercury Iy tho material commonly used, also
powdered ehlorate of potassa and sulphur, To prepare
the fulminate, 1 og, mercury is dissolved, with the aid
of & gentlo heat, In 84§ ozs. by measure of nitrie acid of
¥pocifio gravity 194, snd tho solntion is poured into 10
monsurod ozs, nleohol, specific gravity 0°83; action soon
onstes, with the evelution of coplous white fumes, and

| the fulminate v doposited in white crystulline grains,
It In because tho |

which are waslied with very cald water and dried at a
vory gentle heat,  T'he greatest care should be obsorved
I proparing this material, as It explodes with extreme
violenco when overheated as well ag by slight percussion
or friotion,

(10) A. P, nsks: Why isa fillet left in the |

carmoer of an axlo bearing? A friend claims that the l-

| 1ot 1w Teft on bearlug to provent wear of brasses, Telalm

thot It 1w deft to strongthon axle, A, The Aot is left o

ptrengthen the nxlv,

(1) 8 1L W, asks: 1, How can T make o
kaloldoscope? Should the reflecting strips of glass bo
of uniform wilth throughont thele longth, or shonld
thoy be wider at one end than at the othery A, With
ordinary Mumination the refléotors may be parallel; but
It 1 bottor Lo sot them at an angle,  The linger the tubae
the smallor the ungle, In a tubo D inchos long, this
ahould bo about 8%, allowing 8§ ineh diamoter for the
oye aperture, % I 1L nocossary that the glass should be
slivored? A, Noi ase o black backing #o as to leavo
only only one reflooting surface, 4, How and where
should the bits of colored
A Use o fow small, brightly colored,
angnar, sod prismatio picces of glass, o fow smnl) ghiss
tubes contnining sovernl deops of colored Maolils, and,
If the fligure te dosired to contain curve lnes, & fow
ploces of curved tablng (with or without liguid), and
some colored beads, Place these loosely butwoeen two
plocon af clear glask In a sultablo cap, somewhat larger
than the opentog botweon the reftoctors, and adjust the
oup on the large ond of the tubo wo that the lght will
piss through it
will euse the Agure to change sluggishly aod Impor-
feotly, Tho space hotween the glasses in the cap des
ponds somewhat on the sizo of the glass tubing used,
but should not mueh oxceed half so inch,

A sola- |

glass ho arranged to get tho |

Too much shifting material in the cap |

EEEESS e 4

(12) W. E. B. asks: 1. How can an lInex-
perfunced porson finish & cane made from eabbage pal
metto wood? A, Fill the pores with common ofl rosin
varnish, and when dry, rub down with flte sandpoper or
pumicestone,  Then apply a fowing ecat of spirit copal
or French varnish, 2, 1s this finlsh applicable to erange
cancs, with the bark on? A. The orange sticks shonld
be smooth nud dry. Use o filling of alcoholic shellae,
and finlgh as above,

(13) J. W. 8. asks: Oan you give me diree-
tions for making cupro-smmonium? A, Copro-smmo-
nium or ammonio-cuprie oxide Is perhaps most readily
| obtalned by precipitating astrong aqueous solution of
sulphate of copper by the addition of mmmonia water,
flltering off the liquid and dissolving the precipitate in
a elight excesn of strong ammonia water, If an excess of.
the ammonlia be used in precipitating the copper oxide it
will redixsolve the precipitate, To be used as a resgent,
the cupro-ammonium solution must be concentrated by
evaporation,

I8 there any substance that will dissolye, not decom-
pose, silk or wool? A. No,

(14) A. A. W. says: Desiring to make a
waterproof cloth more reliable for rough vsage than
rubber, T saturated some cotton goods with lnseed ofl
bolling hot, but failed to make o good waterproof. Can
you give me a recipe for making such goods? A. Dis-
solve in the ol about five per cent of beeswsx, and pasa
through this the cloth previously saturated with & strong
#olution of acetate of lead and dried perfectly. Instead
of dipping the cloth, the ofl is often spplied with a
brush. Alum solution is sometimes used instead of the

| lead salt.

(15) J. B. H. asks: What is the best method
' of treating quicksilver, nsed for amalgamating purposes,
in a quartz crushing mill? The base metals in connec-
tion with the gold are metallic arsenic, manganese, sul-
phur, iron pyrites, and white and yellow mundfe, A. If
, weunderstand you, the best way would be to drive off
the sulphur, arsenic, etc., by roasting the crushed ore
before introducing it to the amalgamating tubs. The
mercury is recovered by distillation from the amalgam
| in an iron retort, and condensing the mercury vapor in
' cold water. If the mercury i contaminated with sul-
phur and arsenic compounds, it may be freed from
these by mixing it with o quantity of lime and heating
in & close iron retort to about 400° Fah., which drives off
the arsenic, and then transferring to a clean retort and
| distilling off the mercary st s much higher temperature
(662° Falv).

(16) T. says: Some tarletan which I care-
fully put away last year I1find to be foll of holes, as
though eaten by moths. What insect do you think

| would eat tarletan? A Tarletam, which Is often dyed with
colors requiring an animalization of the fibers(thatis &
treatment with gelatin, etc.) in mordanting, is much sub-
jeet to the depredations of the moth. 2 Of whatis
tarletan made? It does not appear to be cotton. A
Tarletan is a cotton fabric.

(17) F. W. M. asks: 1. Is a zincograph
printed from a perfectly flat surface, as a lithograph is,
or is etching necessary in preparing the plate? A, The
plate is slizhtly etched with dilate nitric acid after the
drawing is made. 2. If printed from a flat surface, how
is the design pat upon the plate, and how is it made to
adhere? A.Tn photo-zincography, a flat surface isused.
The image on chromate of gelatin paper is washed,
inked by passing the ink roller overit, and the lines in
fatty ink transferred to the plate by carefully pressing
the paper on it. The ink lines adhere to the metal as
they do to the stone. 3, Do you know of any substance
which will render soluble the bich te of potash and
gelatin waterproofing on poper, without injuring the
fiber of the paper? A. This is accomplished, although
imperfectly, by alkaline washes,

(18) W. A. V. N. asks: Is there any for-
wmnladby which I can determine the pressure of steam per
square inch in a vessel used to genemate steam, but
which we regulate by a thermometer, there being no
| steam gauge attached? A. If your thermometer is sa

arranged that it gives you the temperature of the steam,
you can determine the pressure by reference to a table,
or you can caleulate it from the formula given on p. 81,
vol. 29,
(19) W. B. B. asks: Which will run more
easily up hill, a small wheel or & large wheel, on s
| smooth surface? A, A large one.

(20) B. J. T. says: Some of the ball play-
ers say they can throw a ball on acurve to deceive the
striker., Some say they can throw the ball in almost a
direct lne; and as it vears the striker it will diverge,
tuking ashort carve, 18 it possible to throw a ball in
thismanner? A, We have often watched skillful pitch-
ers, but never have seen the action spoken of, and would
‘ require something more than mere assertion to make us
| belioye it

1) B. J. W. asks: What is the cracking
| which is frequently hoard fn ateam madiators? A, Itis
gonerally due to Imperfect eirculation, and the presence
of alrin the pipes,
[ (29) J. M. says: A party here claims that a
boat wil) draw or slnk deoper where the water (s shallow
than (n deep water,  Also that it will draw less in the
night than In the daytime. T deny the abave asscrtions,
A. Wa think you can do so safely,

| (@8) G. G. asks: Is the triseotion of anangle

fmpossible? 1f so, why?* A, Brande states “that the in.
| definite triscetion of an angle cannot be effectod by
plane geomotry, that {s, by means of the straight line
Land eirelo, Inasmuch as the analytical equation on
| whieh it deponds rises to the third degree."

(@240 W. I, O. says: T wish to build an hy-
dmulle onglny, with & cylinder 10 fuches in dlameter by
12 Inchios stroke, usinga pressure averugiong 20 Ibs, How
many foot pounds would It mise, provided the engine
attsloed & veloclty of 100 rovolutions per mioute¥ A,
Home power = (pressure per square Ineh on piston X area
of platon In square inohes <speed of platon in feet per
minute)+ 39,000, From this you will seo that the power
varlua directly as the pressure.

(25) IL F. says: I have in one solution sul-
phate of quinfa, sulphate of fron, sod phosphorio ackd.
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'a nuhumu& Ml—. :ul then 'llh plonty of clean

nothing else fn solution with these, the following meth.  water. Dry, and expose o the alr and sunlight, if pos-

cipltate together the alkalold quinia and the fronasfer- | (g) J, K. nsks: 1. How many years will
rous oxide, by the addition of a saficient quantity of | o roqupy jron water pipe, plaln, with 3f inch Internal d1-
solution of canstic soda, and fiter.  Wash the precipl- | (e 10g i fnch ahell, last {f buried underground [n
tate with splrit of wine in which the alkalofd and 8d- | ooy 40 inehos doopt A. 1f the water is pure, it may
hering alkali (soda) are both soluble. Dy the oxide of | 1 ) prom 10 (o 15 yoars. 2. In galvanized lron pipe as good
fron thus freed from the quinia, dissolve it In the least | o Un ined Jead pipe as far as health L concerned for
quantity of dilute salphuric acid, with the sid of beal, | vering water for general house nset A No. See p.
and crystallize ont the sulphate by evapomtion, '"‘;:m.wn.a

orate the alcobllc solation earvfully o AR U | 37 V. sayn: A. asserts that, by placing the

water, [
:::.o::g':m Mmdym;&mwﬁ the pnr:: !Iatge wheels In front and the wmall ones behind on a

fied quinia (n & small quantity of sufciently dllute sul- carriage, 1t will be ruuning wp hill, B, says it will not,

erystall . What in the difference? A, As tho axles are generally
:::ﬂe:;:.m, m.:;“;;:m :’h::hp::r armnged, the disposition of the wheels would make the

Car coupling, D. M. Campbell (r)

70|
Car spring, A. Middleton 1m0
Carstarter, J. Marnden ... . coonirienssiine 191,06
Car wheel, N. Washburm. .....ocovvvnianreesnns . I
Onr wheel and axle, N, Washburn ... .. ... 1912
Canding alarm, W. A. Hathaway... Lo 1187
Carringe Jook, O, Duocker ... ....ooeie . 140

191,099
. 19z
...... 19140
........ A
. 191,20
.. 191,08
. 191,204
wees 191300 |
...... 191,096 |
coeees 193,090 |
vene 191229

o 19120 |

Carriago thill and pole, A. Mot .. ..o
Carriage canopy, child’s, C. E. Fosburgh, . “
Cartridge, metallio, B, B, Hotchkisa. ..
Cartridge ahell, L KInoey. .....coooimvennns

| Cetont for steam Joints, 8. Otle
Chalr, folding, L N. Dann.......oooiiainnns
Chalr, nursery, Lo L. Adams. . .oooooiiiane
Cunndolior, extension, J. T. Hruen.......
Cheese cutter, A. Bosusolell ...
Chimney cowl, Barry & Lane. ..
Chilmney top, L. K. Dutton
Chimney top. T. B, Entwisle. ..

7 neces- | Clgar box, C, Glawd (1) ...oooviis Ao
ol as ortho-phosphiate of soda togothor with -nlpi;-lv m:"; :’:m :::::‘::':;‘h.l’l‘;.l RGN Clgar box, J. I1. Proater. crvees 191,408 |
of #oda, solation of barlum chlorido, nntll no furthee Clgar machine, F. W. FOINOF. ......ocns ssveseosens 191,231
procipitate forms. Filter, wash tho precipliate with | — - Cigarettos. manufasture of, A. Willls. .. o 1510 |
plonty of water, digost It for a short time with a little COMMUNICATIONS RECEIVED, Clamp for tublog, M. Mattson............. ern 191,08 |
strong, warm nitric ackd to dissolve ont tho h::: 2:": Tho Rdltor of the Sormxrorio AMERICAN acknowledges, :.T ::.::‘J":"";" ',’“,,\:,:":,, """ : = “;':: ;
phite, and Alter from the accompanying (nsolub e | with meh pleasure, the recolpt of orlginal papers and | o g, s Sy e 191378 |
el o omagit s .d:ﬁllm' 3 :'lwmcr“ " arma, | contributions upon tho followlng subjects: Coln holder, K, 1, Gulld ... . 191,595
m;?xﬂ?u:dxx’mxzz:phmphmw ucld‘ On Blue Glass. By J, M. Corn planter, . B Hunt (f)... ... . AN,
On Locusts, By H.J, L. Corrngnting plpe Mmku\‘n. M. Blake: 101,220
by evaporation. A On Acoldents to Mechanies, By G. 8. W. Corrugating motal, G. F. Kisaam .. 0 ‘?l:'::?
(26) J. C. says: I have an engine of 2 inches On & Nervo-Mental Force, By J. R. D, Cornsot ol;up. G. \:;. z:?ylx‘mh:(n ..... 5 :m'm
bore and 4 Inches stroke, the boller of which is 40| oy iy Carolina Lizard. By O, F. 8. bt hodiiles Bl
tnches high and 2 inchcs in dlameter, with twelve 1| on Canceling Postago Stamps. By W. K. P. Geate: folalog, G Babinson It i
fnch tubes.  Bofler 1a bolted to  cast iron firebox, WKW | o 4 Porpedo Feoler. By F. Cultivator, J. JOno........ pEve 101,347
inches, Conld Iuse sald engloe ona boat 18 feet long | gy tho Occult Selonces. By J, B. Cultivator, Lynoh & Wright. . 101451
and of 4 feot boam, with & threo-bladed propeller 80 | oy, inquiries and nuswers from the following: Cultivator, T. K. MONRIE «oooeiiiinivenninae . 191,458
fnohes tn diamoter, And attain tho spoed of lx miles an | “ v p° g R 11D, W, W.—D. 8. F.—H. F.—H. M. | Deodorizing compound, eto., It. Soll - 101,470
hour, the ongine ranning at 200 revolutions a minute? —0. F. 8., K. B.—L. F. L—P. J. W.—C, B, J,— | Desk,J. R. Richardson ......... .. 191,300
A. The machinery will probably answer; but we think | o 5 0 R N, T, W.—A. K. Draft rod for tendors, W, R. Cross . .. inen
it might be better 1o use o smallor serow. Dust ;::1. S. M. }llunnlud. coatiiinte G :g:g
(@7) B. O. asks: What iz meant by a bal- HINTS TO CORRESPONDENTS, i e et N
anced yalve of o steam eugine? A. A valvethatis re- |  Correspondents whose inquiries fail to apposr shonld | Engine, carding, R. F. Barker .......... .o 191,595
lieved of tho excoss of pressure In Its back. repeat thom.  If not then published, they may conelude | Engino, road, B.‘l;‘. Corulnh.i!‘;l.l.l R o ::ll.;g;
. illati that, for good reason, the Editor declinos them, The | Engine, rock drilling, W. H. Elllot .. «. 1914
en;?nac) cl"‘“nsd' “Cg',::{z;c: ;&I‘El;epm:&l ,‘:.g' address of the writer shonld always bo given, ;-‘“I“ﬂﬂ- N’:\“’(’} ' ’;: Nordmann, Jr.. . :g:-ﬁg
revolnt.i ons 825 and aleo & boat 18 feet & inches long, Inquirios relating to patents, or to tho patentability F’;(':l:‘:z; J o s‘}:‘mm """"" s,
dnwingzelnd;ﬂ water when loaded light. Can I use of inventions, mesignments, ete., will not be published Iéx;'unnlon.jc;lnt‘. Arabar; anu’ 191:&5
a screw of small pitch, and couple direct from engine, hore, All such questions, when initials only are given, Food trough, T. L. BIOCK .......es.- T 101898
or must I reduce speed by gearing? A. You can couple are thrown Into the waste basket, as it would fill half of | pooy wentor hoator, F. B. Rice. .. 1914
directly to the serew. 2. If conpled direct, what should | 94F paper to print them all; but wo generally ‘?‘“ pleass | ot fabrio, B. Soaly (r) . 7,718
the pitch bes A, Piteh from 214 to 3 foot, ure in answering briefly by mail, if the writer's address | Fence, A. Gosnell .. 191,422
is glven, Fonoe, K. 8. JODAON. «covvveiiiarininrianes 191,240
29) E. A. C. asks: What is the proper pro- | Hundreds of in g
> s 2 quiries analogous to the following | Fence wires, eto,, splicing, W. B. Hayden.. 191,839
portion of length to breadth In the American flag? A. | aro sent: * Who sells the ‘best filtor for domestic use? Fenoe, barbed, L. P, Judson ......coveeees 101,848
Flag makers gay that it should bons 8 to 5. A flag 10 | Whose is the best oil stove? Who makes a three-way Fenoe, barbed, M. C. Richards. .. 191,468
foot Jong should be 6 feet wide, There shiould be 13 | machine for cutting threads on wrought iron pipe? :‘nnoo.ll)mr:wvdv W}m. Ji ¥, Steward. 101,50
stripes (7 red and 6 white) and 88 stars, The blue ground | Who makes malleable iron castings? Who sells tho F::g 0:"‘-0 2 A:]!:u ,;:::, -------- :::ﬁ
shonld extend down to the sixth stripe, and in length | hest serew-cutting tools? Whose i the best steam | g “:w A, MoCambridge 101488
should be proportioned to that of the flag. pressure gauge? Who makes tho beststeam whistles? | pyrg mlenpo: T A T N m:wo
5 . All such personal inquiries are printed, as will be ob- | Fire extl hi pound, F. Budy .. 101,300
.néseo&j ‘ g:;;m&:f i'p:l?;_m; mﬁ;v:“??o I;?:;f’: served, in the column of ** Business and Persoual," | Flour, bolting, P, B, & A. B. Sprenklo.... . 101,482
able forn ronnd band? A, It is considered good prac- which is speclally set apart for that purpose, subject to l':lyln‘c Eop. E. Mots ..covvvinan O T 101,240
i ik the charge mentioned at the head of that col Al | F neratod water, J, C, Johnson.. 101,346
o mmtht;m grooye ﬂmmd :::czdo;f h:*:;s most any desired Information can In this way bo expe. | Friction clutch, W. H. Clark ........... 191,814
e e s o
(1) N. 8. says: We are told that, when a Furnace door, T. W Rogers....
top is spinning in an inclined position, it is its centrifo- OFFICIAL. >
gal farce which holds it up and keeps it from falling, S s e e Rexoace; kettle T W Prath. con
SasepEnn e i o skt | INDEX OF INVENTIONS
its axis i not the centrifagal force on all sides eqgual? e
Hence, does not the centrifugal force operste justas Letters Patent of the United States were | Furniture spring, Dustan & AKin..........cooveine
much in favorof gravitstion as against it? Where, then, Granted in the Week Ending Game spparatus, W. E. Briggs.....
is there any balance of centrifagal force to counteract g::“m"'n";‘:hg“"”' .- 19148
the attractionof gravitation? A. Quackenbos ssys, in May 29, 1877, S -
:mﬂm": “‘r: s ofg:l;:: AND EACH BEARING THAT DATE. |Gate, H. W.Go0dwin ..o oo .o 191,33
SeppOst e Glass shades, of, H. Brooke . —
spinning, bot s constantly moving round the axis of (Thoue Mol () ke sélsaned patente] Glovemzene:.;n':exler .......... 5 lﬂlulg
motion, and, before the top can fall, In consequence of Glue, composition, J H. Cralg (r).. . e
ta being on one wide of the axis, It resches the other | A ©0WmPlete copy of any patent In the annexed list, | Grain binder, J. F. Steward...... .. 191,364
sids, and thus counteracts the previous impulse. Hence, including both the specifieations and drawings, will be | Grain dryer, L. 8. Chichester (r) e
the faster the top revolves, the steadier it fs; as §ts mo- | furnished from this office for ono dollar. In ordering, Grain drill, B. Kubns (r) ...occveeenenvanens Ak A
::nm% it graduslly reels more and more, and | pleass state the number and date of the patent desired, g:’; :@,n“,o:??m"fh Fifade Wt mm:raf
y falis. and remit to Munn & Co., 37 Park Row, New York city. | Grain taily, P. S. Wiseman.... i
(32) W. T. says: Ihave a steam yacht of Gralni hine, J. R, Cross ..
the following dimensions: Keel 15 feet 6 inches Jong, Addressing machine, A. H. Longly, Jr............ 101,448 | Grassh tcher, S.Godand........
breadth 6 feet S inches, least depth 2 feet 5 inches. The Adhesive composition, A. C. Fox.... ... 191,43 | Grindstones, shurpening, H.F. & M. L.
engine s 314x41% inches, and the propeller is of 22 inches Alr cooling spparatus, E. Fixary..... 191,252 | Harness, water hook for, R. Lowell
diameter and 3 feet 6 inches pitch. With 75 Tbs, | Alr or vacuum brake, W. J. Stevens 191,961 | Harvester, D. Strunk ...... .coceeenen
steam, | Amalgamator, T. Walker............ .. 190,27 | Harvester reel, H. A. Adams .

the speed of the bost is satisfactory; but the engine = Animal releasing de
H vioe, C. G, House
runs at & speed o high that T fear it will wear out fast. = Animal trap, E. B. Beach...

Could not T put on s larger propeller and obtain the Animal trsp, S. B. Fisher ...... 12
w“‘mwdmw’ ulﬂ.'hll“’lt Animal trap, J. M. Gleichman. . L1
and dismeter had 1 better try? There Is sufficlent clear. Animal trap, L. F. Stevens .............. 1m0
ance to put In & 3¢ inch i Anvil and vise, combined, P. B. Hillyer... man
vropeller without altering any- | Apple-paring mschine, ete., G. Bergner 191

thing sbout the boat. A. The data sent are #0 fncom- | Atomiser, J. J. Bssex (r) : ‘lﬂ
piete that we do not feel able to offer you much ldvlco.-;.lhm}.,c. W.Pbenl;: ....... m'cu
‘We seeno particalar objection, however, to the use of a Bale band connection, wire, S. L, Thorne m‘n
screw 3¢ inches in diameter, with & slight Increaso In | Balo fastentng, E. . Morong 191,208
pltch, :‘l".uo.'l'. D. Hannon ........ 1
(33) W. J. M. says: Our water reservoir is |y ooy ot A Tompkine Fikoing-

| Bank check book, M. C. Johnson MRUIRE )

locsted sbout 1 mile from my office at an elevation of Bareel washor, A, Zoller ... .oo.vveninnnss o 101,806

about 140 feet. Twxnt to Jocste a gauge inm i
y office  Boaring for vertienl shafts, oto., L. Webbo w101
which will show the depth of water in the reservoir, 1| Bod bottom, spring, 11 W. Ladd....... e 191.2”&

arranged 8 column of mercury 1134 feet long; but when | Bedstend framo, J. M, Farnhaw (r) ...

e 1M

the water was turned on the mercury was foreed oot fn | PeIting rope, rawhidoe, IL. Royer ........... oA ;m
 Jot & fool above the wp, T eatlmated that 140 feet | Bench plano, W, Wood ,.oooviiiinnia. o anassnss 191,008
would give a pressure of abont 6134 Ibs., which wonld | Bisulphide of earbon powor, Fell & Bunster.....,. 101,997
sastain s column of ury only about 188 Inches Inoﬂer.ll. Exooll........ N naay cesaessnsse 10,020
What v ) ‘um' 'A.n 18 you Kave satiinated tho xl'llor covering, ¥, I}, Stevens . 191,202
height correctly, wo Imugine the tronblo was cunsed by | Boo:r :).';i‘.«:lll‘:‘[:'rn' S k75
mhghmk’m)’{;o;‘m;uyoumd nonuvolmmuoe,.l.mllnr::::.:::..: ............ hasd ¢ :::‘x"(
enough mereory o AL Reoms Lo bo Nigh onongly | Boot hosl stiftenors, shaping, J. Kimball (r)'. 7908
nndnnl;eondiﬂau wlated. ll;ooou. t;uklnc..l.u. T coee 101,887

& ; s wom form, A. I, Plke, . ..., e 10
(34) W. ask: How can we deodorize | nottio-closing dovioo,w 1, 1iieks.. 5 m,;:

hulpof A. Properly spesking, benzine cannot be de- | Bottla stoppor faatenor, J. 11, l‘nrkhu;;t.
odorized. Much, however, of the disagreeablo odor of | Box, wooden, G. Harrington
commerclal benzine may be removed by redistilling ¢ | Brick kiln, J. A, Sehults

. 101an
oo 101,250
< 1010

withi s quantity of good lime, and re the | Brioks, eto,, from slag making, J. W
Jant portions of the dlstillates, Jecting the irst and llllmom. J. & T, Roney m “ M ....... om?mu-d :::':)ﬂ‘l
rusl, G, 8. Soell ., .,
(@5) F. B. 8. gays: I have a refrigerator  Brosh, J, Wadden, 5 mg
with wooden aliclyes, whick, by standing in s damp cel.  PUeklo,J. Fenton . - 19150

lar during the winter, has become tainted 1o such sn ex. | DU 1. C. Young(n)........ .o
tent that It affects f0od placed in It, How can I cleanse | D 0KIAF Alarm, 1. Hogoland ......................... 191543
11 A. Rab the parts over well with a strong solation of | " [0 carriage curtains, Trinks & Pramann. . 191,40

of Nekd Mlorits); and after lot. Can oponer, D. F. Fettor B4 9PDARN SR knadnens do 191,416
ehloride (calclum hypoc Car berth, sleoping, Alley & Fancher, ... .
ting stand & short time, rinse first with water containing | Car bumper, railway, 1. 1. Chattorton 2 m:::

Hay elevator, G. Hersman . ..
Holdback, safety, C. H, Dow.
Hoopakirt, A. Benjami
Horse collar, M. Turley (r).........
Horse detacher, G. A. Hildebmnd. ...
Horse-hitching device, O. 8. Hosmer.
Horsopower, J. & H. Kolling ..........
Horseshoe nall, A, W. Kingsland ..
Hose rool, nut tle. W. N her ....
Teo, manufacture of, C. L. Riker.....
Insect 4 yeor, J. C. Melcher. .
Journal box, G. W. Sweeney.......ooooane
Knoba to spindies, sttaching, J. Naylor ..
Taddor, U, L, Booes, ..o S sARYALNS
Lantern, Cash & Daron. .,
Lateh nnd rollor, J. T, Foster ..
Louther, whitening, oto., J. G. Buzzell

Look and koy, A Palmer oo

Loom shod, Ashworth & Hunson.

Loom shed, Crompton & Wyman........ AL 191,817
Loom shuttle-driving mechanixm, W, B, Willard 191,80
Lubrioati P 1, G. W. Bweenoy

Labrioating compounds, P, Swesney ...,
Lubrleator, J, Hurpor ... teanuasss
Mont outtor, A, It Glllix ... .
Meat holder, 8. 'oole.... .

Moat, ouring, Stmonds & Htovn.nl.
Monument, A, Smith ..., senbesssen
Motor, G, 1. E, Dozerian ..., ...

Muollngo bottle stopper, J, Tighman .
Nall cutting maohine, W, N. Beveran

Nut look, §, Caldwoell 00 PP 101 800
Oll and Mtor oup, A J. Btovoos + 10880
O wtill, 31 Colomnn o,

Oro washor, J. Rlohards ..o,

Oystors, oponing, T W, Tomplo. ... ...

Packing ongine, B, C. Johnson ... ....
Painting Inths, W. Roberts. .. ...
Pantaloons, L. Zoellner....
Pantograph, B, T. Pearl.
Papor box, M, Baokes, .. ...
Paper collar, B. B Mack
Pavemont, Z, Waters ...
P'en rack, I, W, Formaa,.......

191,968 | Wire sorow nnd nut, J. T, Brunen, .

Pianoforte, Kranich & Bash ..., ceeven WA
Pipe elbows, cutting out, G Chonte 1915810, 10 2
"ow, W. 8 Lawrenoe R L
10w, F. RICK . .ocvassnnnnnscsnnanis suvnane 191 4%
Mow,J, W. Thom ouvodae : 1
Plow, rotary, W. Freeborn. ... e TP
Mow, sulky, F. A HIlL,. . avee a2
Pooumo-electrie bath, HuMnan & Haff, e
Post hole digger, T. 8. Disston......... 191 00
Potato digger, M. Duryits 191,400
Prosorving wood,eto , Rogo et al . ...ooovvavnis 127
I'rinted sheot delivery, 5. D). Tueker .. .....cour 191,44
Printing, press, C. Pottoer, Jr. ... dotds s usipaidaie .8
Propulsion of vessels, T. Seabury..... 19,4005
Pump and engine, . D. Siromons . . 1.8
Pump force, C. H. McEeehan ....... .ooooes weer M ANT
Pump, oll or other deep well, D. L. Lewls... 148
Pump plunger, H. H. Tottle... ... «.... ma
Pump recl, sand, W. J. McKee ... 101 2
fPump rod adjuster, D. L. Lowis .. WM
Pump, sand, W. H. Blrge ........ 3 191 a0
Pump, steam vacunm, E. 8. Blake 1
Pyromoter, B. Brown (r).....ooooeanne i
Rallway frog, J. T. Richardson .. 1940
Rallway ticket, E. G. Johnson ... 191,08
Road scraper, L, ¥, Jeflerson .. 10
Rock drill, expanding, W. R. Burt.. 1man

Roofing seaffold, J. A. Goodnough .
Sad iron heater, W. H. Haylook ....

Hall honk, A. Mehu...oooiiiceinaas 191,509
Saah fastener, A. Chamberlin..... 191,48
Bash fustoner, T. Stuart ... <.oooenn 101,559

Sawing machine scroll, J. H, Hopkins, .
Herew thread counter, C, €. Coleman

Seal, motallio, ¥, A, Ferrls, ......... 191,08
Seed drill and fertilizer, Kubins et al.. 11443
Seeding machine, D, Strunk.......... 101,487
Hewing bobbin winder, T, McGrah, 191 408
Sowing books, Heyl & Brehmer....... 101 490
Sewing needle clamp, J. V. Morton ... . 1mom
Sewing machine shuttle, G. H. Thomas ........... 101,208
Sewing, preventing back motion in, G. M. Conover 191,818
Shoe fast F. G. Farnham........... 191,414, 101,015
Shutter worker, W. P. MeCobb.... o 191,454
Skute, roller, Leggo & Ireland .. . 191,550
Skiving mnchine, E. J. Foss,....... o 118
Sled. consting, C. R. Van Hoesen ... .. 191,49
Sleove button and stud, J. 8. Horton.. R
Slelgh runner, C. Smith ... .........e 101,481
Smoothing iron ehlll, J. F. Bless 102
Snap hook, J. Hall ...oovvrveiaianian 101423
Snap hook, Robinson & Eillls..... 1man
Soldering process, Clark & Harris . . 191408
Spark arrester, J. N. Weaver (r)... AL
Spirit level, Ward & Bedworth . 10,350
Stamp, hand, E. L. Tarbox.. . 1265
Station Indicator, J. Mantell....... < 14
Stone, ete., dressing, H. A. Kimball. . 10124
Stopper attachment, B. Arnold...... Lo 101,205
Stove, C. DION.vusiaiansases ases . 131,819
Stove, heating, T. White,.......ccvene « oo 191,400
Stove fire extinguisher, J. M. Van Dyke . 191,406
Straw cutter, W. Kachin ... . 191,288
Stud fastening, M. Zacharias...... e wep e ateinravans 191,304
Sugar machine, cube, Westermann & Mursch..... 191,801
Syringes, tube holder for, M. Mattson ............. 191,567
Target, D. W. Hoshall.........c..c.en .o 191,845
Telograph, copying, L. Plckering.. oo 101,464
Telegraph printing, R. J. Sheeby .. e 1D

Tolegraphs, quadruplex, F. W. Jones...... 191438, 19140
. 102
191,250

Toy velocipede, J. E. COnXHR............oreesser :
Transplanter and fertilizer, Nolan & Fitzpatrick. .
Trigger for firearms, M. Heuser ......

Truck, barrel, E. E. Blinn.........
Type writer, C. Stanton ..
Valve, S. L. Wiegand............
Valve for steam engines, J. F. Allen ...
Valve for twin engines, P. Lohmeyer ..
Valve, steam, E. Cope...

Valve, steam, 8. Curtls.....

Vapor burner, L. Fischer (r).. 08
Vapor burner, R. W. Park ... 191,252
Vegetabdle slicor, F. Schmitt ASRANAEY 191,575

Vegetable sllcer, oto., J. P. Dunwald. ..
Vehicle running gear, Drow & Robinson..
Vehicle spring, C.J. Holman ..
Ventilator, car, P. T, Keater ...

Woven fabrios, making, B, Possolt.,
Wrenoh, S, O, England .o
‘Wrench, A. V. Trust,.

DESIGNS PATENTED,

10,000, —CARPETS K. B, Allon, Yonkers, N. Y,

10,010, 10,001, ~CASSIMEIES ~F. 8, Bosworth, Provie
denoo, It 1.

10,012~ CARPEY. ] . Campboll, Londen, Englund,

10,018, —~CAsIMERES. ~1I°, Carponter, Glondale, R, 1.

10,014 to 10017, ~Spnur LEVELS. ~L. L. Davis, Spriog-
flold, Muns,

10,018 —~Cra A Piees.~W. Domuth, Now York oity,

10,010 ~DRINKING FOUNTAINS T, W, Flako, Now York
olty.

10,20~ CxeAIN G B, Gleason, Nowark, N. J,

10,021, ~TASKELE, (G 8. Flonsol, Philadelphia, Pa.

10,022, Ty res, —J. Horrlot, Now York olty. o

10,023, 10,024 ~MONUMENT. . Morgan, Brooklyn, N. ¥,

10.:«1:5l i:gxm.um TANLEN—C. Bohulenbung, Dotrolt,

10,008 —~BRACKLET. M, Stornhelmer, Now York oity.

10007 ~S10vES N, 8. Vedder ¢t al., Troy, N. ’..

008 —SHow CAnns.~J. €. White, New York clty.

10029 ~Dook  Kxoms~L. Widmayer, Now Hritaln,

[A copy of any one of the above patents may bo

ad by

remitting ono dollar to MUNN & Co., 57 Park lw.

York city.]
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Advertisements,
JrgeRatmoctiitneritons- - - b1 0 e

MW audvertisementa at the samne rate
m tha letter pnu Adver-
r‘..:‘g.‘h nwdhcmdud M on qffice
nert lastie
Yo tm Im muln

cmnn A

. MN" York.

Ro nly ncvo—rmT

EVERY DESCRIPTION OF STEEL AND

llnwn Hond

R T o, Sorias Nbip o, b

& H.quun Now Haven, Conn.

INVENTORS
Ishi: Elﬂﬁfg{! !Hl‘ l un“nn-, or 5- R O
x‘h M.m ‘A b?% ‘W’ mllnxl l'ol'h‘ll:“ |‘l ;

WANTED—PARTNER TO PATENT A

omin | Improvement, conxsisting of an Automatic
&)oh '-Hl{ deu nn .u'u\lln' from 1 to
¢

r, 11 sel enum lnmmt or will

Kive on f interest for money Lo operato it. Guar-

}ntﬁo uo-mt Oor no sale. M ﬂmb“l.'l. Address
erre Maute, Ind,

-lun%nmvm tr ;"TEES'

onu n the
mon favorable terms, W1 lNuOV r
Attornoys and Counselors, 157 rudny.‘v Y.

Collu Button, and our eatalogue,
G.O OD free to all who send 3 cent stamp.
W. K. Lanphear, Baltimore, Md.

Blake's Patent Stone & Ore Crusher.

NEW PATTERNS, with important im-
porunt im venmnu and abundant
is is the only maochine uml

nndml MUNICIPAL, RATLR
NING CORPORATIONS und v
TRACTORS in the United States and
fore countries, for broaking hard and
%-m 0 substances TO ANY S1sR. Send

i
BLAKE CRUSHER Co. New Haven, Ct.

950Annv. NOAELiEs s

Aoms WAN'!'KD TO SELL U. 8, BURGLAR
Alarmus o (, double A money and sell
rapldly. Dopot m . th St Phil

SECOND-HAND ENGINES AND BOILKRS FOR SALE,
Porublo and Stationary. Jnnlu- Harris, 'l‘muvulo. Pa.

The George Place Machmery Agency

Machinery of Every Description,

121 Chambers and 108 Reade Streots, New York.

Jnly 16Lh

?l on the
wot, wllh u rolll

N. F. BURNHAM S

WATER WHEE

h dmluml llm a nn*lnrd turbine,”

| INVENTORS.

Our noxt sale of Patents at Ahﬂ(&ul’i will take plm-
Inventions not recelyed before June
st hold over untll September sale, 0RO, w xmcl.n t.

lwuonur. Saluarooms, 53 & 66 Libarty 8t,, N. Y. oity, owr rsons who bought and use
s - o wit 91 " -} !lul 'll'l'll' opon.
mphiets Ll
'ARDS, with |l R . ¥, ) ! "n.
50 RI ll’lu‘ﬁﬁ il a’:"a’:‘?llxul‘"ﬂ stamp No Fo BURNHAM,  York, "'n.

SAFETY HOISTING

OT|S, Machinery.

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

V ALUAB! E ROLLING MILL, FACTO-
Y PROVERTY ANI) WATEI-FOWER VOR
unde wees in bankruptoy of
l arke, offer for salé the

vnru“:b.f.l}? Iléhlrl‘i‘lnlnd Spring and Axle Works belong- Nast (o use,  Bond for cire uhr.
oat GLASS OILERS, Y & RUii VRN Clcinnnis.

hpm;nﬂy #‘ l«m&m .!:!" ‘umt vllllnfn of lll{ll:‘:lw;nﬁu
" ﬂ"u ¥, Conn out sl the Junotion of the | o . o '., kK to onta,  §10 Outht  Fre
W, \Ill‘l‘ and Housatonie rivers, and directly npon the 2)¢ ‘.
F ':ll‘ bolh tho olNuw Huvon, Darby and Ansonis, and :b",'" ‘7 l' 10KE “ Augusta Malne, S

w rallroads,
loul mn two track lt land baving » froptage In
wain streot of fuo of over six hundred

W I: M E
inFINE JET (“M.Krvny varietyofturned woad work

"""- 0 a IM Ll ﬂ'llor‘;hr,:’gm't"«:mJ'ﬁ...'n’.'kﬁf;h&': pw “[“’Ai‘l)l‘lb(;l;‘('l. {.:;‘:l""" I‘;" oo ","" ';h" 'M:‘I
g wvarh EN nwo -rm'u mede oo .
tory bulldiogs thereon, together with the large steam R e | ulu(un o ;v:--uc~ i mets

engine and valuable water vilego conneoted there-
with, and the a nuwh nm?; rolls, tools, utensils,
Imploments, an nco- for the equipment of a mer-
chnnt mill and -n -nd uxle Motory, all In complete
order and roady for immoedinte use,
he property may bo soon urun n ;pllm‘lun on the

promises, or to the undersigned ow Haven, Ct,, by
whom rthar information nlll tm uml i tlnnlr

H( )IIA({'I‘ B BIGELOW, C1 llAllN-
LEY, LOUIS |, Iml”lnl,. Aul‘

Pond’s Tools

Engine Lathes, Plancres, Drills, &c.
Hond for Cataloguo,  DAVID W, POND, Buccossor Lo
LUCIUS W, POND. Worcester, Tlnu..

L, SMITH HOBART, President.

). €, MOSS, Superintendent, NEW'YORK
TYPE-METAL RELIEF PLATES.

A SUPERIOR SUBSTITUTE FOR WOOD-CUTS
AT MUCH LOWER PRICES.

Thess plates are engraved almost entirely by photo-chemical
means, thus avolding the old, slow and tedlous method of engrav-
ing on wooden blocks, where the workman Is compelled to engrave
each line separately by cutting away the wood around it, often
speading many days upon a plate o few Inches square.

In appearance ourrelicf plates are the same as regular stereo-
types, belng mounted type high on blocks ready tu be setup and
printed (rom, with type, on any ordinary press.

They can be used directly and will wear as long as nytn»

Most steel plate prints and lithographs will not admit of any
reduction, and even when roproduced, the same size In rellef,
require considerable care in prin ting.

All kinds of prints generally look bad when much enlanged,
as the lines become very coarse and ragged oa the edges; though
we have sometimes made very effective cuts for posters and hand.
bills in this way.

In all cases of ealargement and reduction the relative proper.
tions remalin the same.

BENTEL MARGRBANT

NUFALTUR[

& Gl

AT
o, MACHINLS. PLANTR ENIVES £ \p

HA\IIITO\ (lHlO

mul plates, but if a great ber of lmp It must not be forgotten, however, that by redrawing, priots of
any kind can be calarged or reduced W any desired size.
ELECTROTYPES AND STEREOTYPES
can be made from them the same as from wood-cuts. PROOFS,

They have a printing surface as smooth as glass, and the lines
are engraved deeper than they are in hand.cut plates. Notwith.
standing the /ow pricer at which they can be furnished, they are
vory much superior to wood-cuts, and in some classes of work are
waphdly taking the place of lithography.

REFERENCES.

Ameng these who mazifest their satisfaction with our work, by
continved orders, we may mention :—D. Appleton & Co., Scriteer
& Co., Frank Leslic, A. D. F. Randolph & Co., G. W, Carleton
& Co,, The American Tract Society, Robert Carter & Beros, Munn
& Co., Pub, “lron Age,” FPub. “Ilustrated Weekly,™ Pub,

We will, whenever desired, fumnish tin.type proofs of drwisgs
made by us, for cxamination and approval, or correction, before
engraviag.

A printed proof ks sent with each plate when delivered, which
may always be cqualed or surpamed in actual work with proper

- ..
= PRICES.

It bs impossidle to give a wcale of prices by the square inch for
miscellancous job work, as somectimes a small cut two or three
Inches square may require as moech work as another coe a foot
square. We can, bowever, give an average inch rate 1o newspaper
publishers whose work runs uniformly about the same from week to

The SCIENTIFIC AMERICAN is devoted to the in-
terests of Popular Sclence, the Mechame
factures, Inventions, Agriculture, Commerce, and the
industrial pursuits generally ; and it Is valoable and in-
structive not only in the Workshop and Manufsctory,
but also in the Household, the Library, and the Reading
Room. Each volume contains hundreds of Notes,
Receipts, and Suggestions and Advice, by Practical
Writers. for Working Men and Employers, in all the

various arts.
DA TNJ BURY DRILL CHUCKS.
‘erfected and Price reduced.
Manuf'd by the HULL & BELDEN CO., Danbury Ct.
FOR THE I,ATh\T I\lPRU\ ED N;I‘\VE
eading Shingle Machinery, also the celebmate
lBll.l.ley b-:::e lauzn: :«aund h.:nd Botlers and Engines,
w Mncry. sddress T. K. BAILEY, Agt.,

ORS.

FRICTION

CLUTCH
ELEVAT

»AND E
VOLNEY W.MASON s,(,o.PRUV.R.I.

l'unlnml Maine,

Week In your own (mvn Torms and $ outfit
%6 free. 1 ‘IIM LETT & CO..

P NT SCROI AND IH\'I) BAW MACHINES A
Zpﬁﬁfufy. A AN, EGAN & CO,, Cincinnati, O,

PAY Rubbor Hand Printiog Stamps
lT'l‘u)l\-u‘m"rr'o:L"ill “‘I\Irlll‘\lllu,'l'u & IO, Clovaland, O,

0 ROREW-CUIMTING FOOY LATHES
$ )O Foot Drill 3 Iulu.vn * Sond for Clro nlul o
1

Bnulls Patent Reverse Mmiun

Paneling, Va-
rlety Moulding
& Dovetalliog
Machine. Cuts
Panels of soy
deslgn or style
of mould in the
solid wood with
peatness and
dispatch

Is n fOrst-class
Shaper, Edge, &
Scroll Moulder.
SD oos general
wDovotalling

with thiok or
thinstufe, Simple, Doeabile nod
EfMeclent, §# Hend for Pamphlet
and Fumuln of work, lmproved
Rolld Steel Cotters for all kKinds of

Varioty Moulders made to order, and warrnntod by the
B, C. MACHINERY CO,,
Battle Creck, Mich.

Arts, Manu- |

“McGee's Illustrated Weekly," and alwo a large part of the
principal publishers and manufacturers throughout the country.

CoPY.

week, especially when they furnish us with copy already prepared—
such as prints and pen-and-ink drawings.

In sending for estimates, be careful to send us the copy we are
 work from, with full specifications as to size and quality, and

Almost all kinds of Prints or Eagraviags frem Wood, Stone, | remember that it is the same with eograving thatitis with every-
Copper and Steel may be reproduced directly. TAsreguiniter are, thing else; the price will vary greatly with the quality of werk
clean, distinct Nack limez o stipgpic word, on white ov nly | oedered.
zlightly tinted paper. AUl Photagraphs and Pemocrl Sketches
sunst fivzt M drawm in ink. We ketp a corps of artiets |
constantly employed, trained to do this work i the best manner
We can make drawings from photographs or tin-types taken in the
usual way. They may be of any shee, but should, of course, show
the otject distinctly.

Drawings for our use, unless intended 10 be redrawn, should
be on a swovih white surface, In persectly Mack lines, and
usually twice the dimensions each way of the desired plate.

Copy for facsimiles of handwriting should be in pevrfecely
Mack ind, on swesth white paper, wiitton with a full pea, and
without use of Liottiog per.

Rt 1 | \

While we can eagrave a plate in a few hours that would occupy
a wood-engraver 4 moath, and often de w, yet with the large
amount of work constantly on hand and promised, we Canst wsually
ongage 10 61 an order for a single plate in less than from three
to six days) Jarnger orders will, of course, require longer time.

CHANGE OF SIZE,

In reproducing wood-cut prints, the slze can often be consid:
erably reduced § butif the reduction ks great, the lines become so flne
and close toguther that they will not print well, Coarse wood-cuts,
such as are generally used in Newspapers, may often be reduced
10 hall thelr linear dimensons, but Ame wood cuts will admis of but
Hutie reduction.

than we give our other custumen, as we try to treat all alike.

! The great advantage of our method of eagraving cmables us to
give better work at Jower prices than can be gives by any otber
method for the preater part of such work as would be gives

of work the advantage is not 3o great, and In very coarse work
such as is usually asgraved on mahogany and pinc, our process
Kives us no advantage over the wood.engraver.

To estimate properly upon any plece of work, we must uades.
sand Just what is wanted. We guarastee all cor work % be
erecuted (o the style agreed upoa.

TERMS,

OUR TERMS are CASM ON DELIVERY, cxcept by spocial
agreement.

Orders from parties not known to us must be accompanied by
an advaoce of atleast half the price, or satisfactory City referencs.

Goods sent by Express will be C. O, D, Where plates are small
they may be seat by Mail upoa receipt of price and pestage.
Kemittances must be by draft on New-York or P. O. money order,
payable to the order of Photo- Engraviog Co,, or by registered lettor
ol &y Checke om Lecal Banks,

We pledge ourselves to meet the reasonable demands of these
who employ us. If In any case, we cannct do so, we will refund
the money advaasced.

Sond Stamp for Illuatrated Circular.

IIIIIII gy WROUCHT

lover.)
SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells

furnixhoed lu Iuruu consumors of Croton and Ridgewood |
Water RNANDREWS & BRO,, 414 Water St
who o nnlml lhu patent forGreen's American Drive

T0 ELECTRO- l’lT\’l“Fl|l . IF\\ EL l-‘ll'- AND

BATTERIES, CHEMICALS, AND \l ATERIALS, In
sots or siogle, with Books of instruction for Nickel,
THOMAS HALL, Manufao-
Boston, Mass.

RON
BEAMS & Gmofns

’l‘llli UNION TRON MILLS, Pittsburgh, Pa., Mann.
fucturors of improved wrought fron Beams and
lors (patented),
o groat fall which has taken place In the prices of
Iron, and espocially in Beams used in the construction
of FIRE PROOF BUILDINGS, induces us to call the spe-
cial sttention of Engineers, Architects, and Bullders to
the undoubted asdvantag of now erecting Fire Proof
structures; and by reference 1o pages 2 & M of our Book
of Bections~which will be sent on application to those
contemplating the erection of fire proof bulldings—-THE
COST CAN BE ACCURATELY CALCULATED, the
cost of Insurance avolded.and the serious losses and In-
terruption to business causod by fire; these and like con-
siderations fully justify any sdditional frst cost, It is —
belloved, that were owners fully aware of the small
difference which now oxists be lu.--‘u lh-- use J
AL

Gold, and -l.\rr Platir :
turing Klectrician, 19 Hromfleld Street,
Ilust rated Catalogue sent froe

Lathes, Planers, Shapers, Drills,

l.vur-\ BoltC Illh‘r.,.\l +EGOULD, Nowark, N.J.

T
Y "

Weahall be please
complote, for an
in ousl Ay at on

CARN

orJ

Small Tools of all kinds; also GRAR WHEELS, parts
of MODELS, and matorinls of all kinds. (nnlll % of
Smud) Lathos, l.nﬁlnu- sSlido Roats, ote, Catalogues froe.

GOODNOW & WIGHTMAN, @ Cornhill, Boston, Muss,

K
$O to $20 BIG PA Torms free. TAYLOR & CO,,Cloveland, O,
LIGHT PATENT FOR FRUIT DRIER FOR SALE

1y A TlNGS to arder promptly.
g Plaln, Bronzed, or
GRAY IRON C S (.n“l\“nulu:l X 16 yoars' unexpired State Rights for §1LO0. Thore Is

’ y O woney ln iIt. For desa rnulvn clronlars, oto., address
l‘{‘l”(’)v .lfnl,t‘h}'u;u'ukuu, Pittaburgli, Pa. J.W. FAULENER, (Patontoo), Stamford, Coun.

» B¢
sothat the dl!!q rence
Address
Pittaburgh, Pa,

recific structure
be ascertalned

SGLE, IHUW & CO..

NTEES or makers of useful and sale-
P able artiolos should send mo
sumplos. I advertiss direct to 25,000 Agonts and Doalors,

Articlos rululllnr for 25 oents or loss preforrod. DAVID
O, COOK, 40 Mudinon St., Chioago, His,

Samples worth #
Portland, Mo.

nor dsy nt homo.

to #oll our RODNER PRINTING STAMPA,
freo. BriNsox & Co.,

Weo make u »

LIVINGETO,

:
Never, directly or indirectly, ask us to give you better peices |

wood-engravers, though in very small picces of the poorer grades |

| referonces. Add
HE/

“}'l‘ EAM PUMPS.

FIRST PRIZES CRNTENNIALPIILAL VIENNA,
gand IS, wls:' YORK, BALTIMORE, BOSTO
gl or reaw uf
CHE NOR Wu,x'mun () 0.y
| Prioos lu«lum Houth Norwalk, Conn,
| e

WESSELL METAL, A _ﬁxﬁéwr IMITA-
S R

OU sak WILY we oan wl) Fiest
. Hivew oodd Pt

P“n of gold In mlm. lurfm oln
mluulun Jowalry, and oth
otal, Wéssell SManul'y to.. No.

for 0290,  Our sanwer s, " ot
s T A o e
" v,

ks 10U per - have iy

Aponta, bt sl binsey (o

ot Fackory price, and warrant
Wesend our Hlumy-hnmmﬂ
plmhllno they e
o IﬂM for nm!uuﬂd Cironlne, which n"l
'-ll L‘mm;u- and contalng he names of over 1006 lan
vhn wol e AL wew walng oy In wvery Mate -l the

Pleass sate whery pru oow (s sothve,  Addets,

U. 5. PIANO CO,, 510 Broadway, N, Y.

Q]? aday st home, Agents wanted. Outfit and
torms froe, TRUE & CO,, Augusta, Maine,

Wood-Working Machinery,

Such ay Woodworth Planing, 'rnnmwlnl. nnd Grooving
Machines, Danlel's Planors, Richardson’'s Patent Im-
sroved Tonon Machines, Mortising, oulding, and
hl-;sc '} ;Imu and Wood-Working Machinery gune-
rally. anufnetur
muﬂv rm(.ua mmunmo
Stroet, :m'.out. Y/
(8hop tormerly cceupled by B BALL &

| LEFFEL WATkx wHEELS.

With recent improvements.
Pricos Groatly Reduced.
7000 in successful operation,
FINE NEW PALPELET FOR 1877,
Sent free to those interested,
James Leffel & Co,
Springfie ] 1,0
109 Liberty St., N, \ ty.

N. Y. STENCIL WORAMS, 87 Nassau St., N, Y.

WANTED — FOR MONCLOVA, \TATE
of Coahuila, Mexico, & man who knows bow to make
Star Candles, without tho use of Sulphuric Acid, capa-
ble to put up and put In running order the necessary
apparatus, superintend the man u:tunnx {mn:--n. and
teach same to the parties |nu~rwted. and state
terms to GOLDFRANK, FR/\\ &(.()..
San Antonio, Texas.

wE Watmnlwm.ﬂc:

a month and o sell our

b 3oy -u;(n FEEE
CIGARS =isss=s
% FUSTER & C0. Clneinaasi, O

|With enmﬂnu price
' Contains, also, A1ty orl

EXTRAORDINARY

|prescriptions for preval nnx

N ) |diseases, each worth ten
Wwo2 DERFUL’ times the price of the book.
Gold Me bas beenaward-

jed the sutbhor. Descriptive
A\

AND VALUABLE
rlrcuhu"um_h-l ¥ .
MEDICAL WORK. {Buitnch Street. Boston.

BRADFORD MII.L 00 -

Secoeascrs o Jas Bradler! & Ca
MANTFACTURERS OF
French Buhr Millstones,
Portable Corn & Flour N-llg
i Smut Machines, efc.
| Alse, dealers i3 Bolung O
Geseral MUl Furzlad!

*IN ALL THINGS, BUT PROVERBLALLY IN MECIA XIS,
T“K“lil(li([ EXCELLENCE IS SIMPLICITY Jasr. Ware

The 0ld Reliable Heald & Sisco Pump

Carvies off the honors at the CENTEN-
NIAL. The award of the Judges in
based on its “ SIMPLICITY, com-
pactness, and perfection of
WORKMANSHIP."

No higher pralse could be given, but no award what-
| aver was nece ry to strengthen the confidence of
| thousands al using them. Whenever subjected to
'le re practical tests, the y have always proved thelr
superiority over other o« nirifogal pumps, and always
will, as 1t s absolutely lmpossible to devise s pump
which can eoxcel it for simplicity, tremendous oa-
sacity, and cheapness, O nlv.u ty of Pumps from one
nundred gallons to thirty-fve thousand .rall na por min.
ute. For f..p. or Makers, Tanners, Contractors ; for brriga-
tion, or for any pur\--w whore u large ¢ uantity of water
or othor fluld fx to bo raised, the Heald & S(yoo Pump
stands without a rival, More than three hundreed paper
makors use them, More than three hundred tannors use
them, They are used In overy State of the Un) and in
nearly every country in the world, Pumps
Pumps and Engines combined, sdapted to nearly
kind of work, on hand and bullt at short notice,

First premiums awarded at New Orleans In 1871,
Cincinnatl In 152, and an awand for Special Merit nl
the American Institute in 1572, Send for illustrated
pamphlet of ™ m;‘ s, with 18 pages of cortificates and

tAL Ib ~l~4nn & CO., Baldwinsville, N. Y.

I{Alt\‘i\‘}; ‘“K!l‘ POWER MA-
Difforent machines with which
Bullders,  Cubinet  Makors,
Wagon Muakers, and Jobbers
In miscellapeous work can
COMmPEte Bs 10 QUALITY AND

Fricy -|l|h steam power mn.nq ufac-

turing | also Amateurs’ supplies, saw

bNades, fancy woods lns de:l‘ng

Say where you read this, and send

for estalogue and prices

W. ¥ & JORXN BARNES,
Rockford, Winoebago Oo,, 11,

THE DRIVEN WELL.

Town and County privileges for making Drive
Wells and solling  Licenses under the established
Awmerican Drivea Well Pateat, leased by the year
Lo responaiblo parties, by

WM. D. ANDREWS & BRO,,

:

NEW YORK.
MPORTANT FOR ALL CORPORATIONS AND
MANF'D CONUERNS. - Buerk's Wateh-

man’s Time Dotootor, capable of acourmtoly con-
trolliong the wmotlon of & watohman or patrolman At tho
difforent atations of his beat, wml for clreular,
JEBUERK PO Box 979, Boston, Mass
NI &c.» of Now York,
was deelded tn my favor, June 10, l‘mc«d.:f
have Boon commenced agninse Iunhunur & Co, for
Ing. contrary to the urder of the Court.  Parsons H:l‘x
clocks Infringtog on wy patent, will be dealt
nooording to law,

The suit nuulnnt lmhnmuur
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Scientific dmerican,

(JurLy 7, 1877.

Advertisenments.

Iuside Page, each lnsertion - «« 73 conts n line.

Back Page, each fnsertion -« - %100 n line,

Angrarings may Aead oudvertisemments ol the mame role
Adver-

7 tHaements st de recrived of publication ofiee as early

"hhmmlhbﬂnw

ax Friday morning (o appear in next e

Iron Mills and Foundrles

Can save hundrods of dollam every
oxnet motion of thelr machinecy, whi
only by using the Allen Governor
simple (n construction, not lalle to !
pormits the spood of thi engine to be ¢ I

.
eless, yory durable, saves the
eniines "W"‘"N g and 5 ot once the most

neot's time, saves fuel,
::ft‘l:;\ll‘lml Most senaltive gOVOrnor ever made.
t Rolling=MUll In the © ounlr x
re \\nli\“lr\.::l\ *t:bli L LA TPAL Fob, & 1975,
S0 ALLEN = =We nmu-\na oneof unrn-lnch(mwm
o lnAnur Rulllmx-\ml Engine, wl’l-l» hix o d0-Inoh |
oylinder, stroke
minute. ’
culty in regu the speed.  Your Gove
m:::‘l:‘:":uw romedled Hul ovil, ‘nnl Yes Us On.
tre satisfaction Iu overy |~nr1lm r \'¢ also ran one
of your 3nch Governors. By thelr performance, you
have not only secured our wlh-r{wv Iv'nl our gratitude
v ™
for suppiying & long-felt want. YU {ifien gap.
GERARD B,
"HASER & C©
I '!"n-l‘m“\ WORKS, San
;lllllt," Ll Milwaukeo, Wis , or
TR ALLEN (.o\'mt\nu Co., Boston.

Mill Stones and Corn MI”S

Al ke Pure Millstonos, Portable Mills, Smut Ma.
cliinon. Packers, Ml nh\ vater Wheels, Pulloys, and
Gearing, spocially sdspted th Flour Mills. Send for

CUAIEEE y T NOYE & SON, Baffalo, N. Y.

ALLEN & (‘0 St l,ouh
N '\x’f\'f m\n M RPOT, New Orteans.

nolaco,

’v

EAGLE FOOT LATHES,

in style. Reduction In

Improvemont
hnmll Engine Lathos,

prices April 2h
&"IIQ‘ Rests, Tools, ¢
Circular Saw Attae huu nts, Hand PMlan.
ers, ete. Send for Oatalogue of ouints
for Amaiteurs or Artisans
WM. L. CHASE & CO.,
o & W Liberty St New York.

CUTTING OUT KE \ W AYS. By Josaua
ROSYE. An excellont practical description of the sev oral
methods employed, with 11 1llusteations
of the yarlous ¢ rills: square tlos and safe-odges, roughs
ing rut. #to. The best tools desoribod and § lustratoed
Contalned in SCIENTIFIO AMERICAN SUPPLEMENT NoO,
™. Price 10cents. To be bhad at this ofice and of all
nowsdealors.

\ (ESTABLISHED 1846.]

* Mum & Co’s Patent Offices.

The Oldest Agency for soliciting Patents in the
United States,

THIRTY YEARS' BEXPERIENCE.

MORE PATENTS have boon secured through this
agency, st home and abroad, than through any other In
the world

They employ as thelr assistants a corps of the most ex.
perienced wen as examiners, specification writers, and
draughtsnen, that can be found, many of whom have
beon selocted from the ranks of the Patent Offioe,

SIXTY THOUSAND Inventors haveavalled them-
selves of Munn & Co.'s services In examining thelr in.
ventions and procuring thelr patents,

MUNN & CO. \n connection with the publiestion of
the SUIENTIFIC AMERICAN, continge to examine in-
ventions, confer with inventors, prepure drawings, spe-
cificationa, and asaignments, sttend to tling applications
In the Patent OSice, paying the Govermnment fees, and
waich each onse, step by step, while pending before the
examiner. This is done through thetr branch office, cor.
ner F and Tth Sta, Washington. They also prepare and
file oaveats, procure design patents, trade marks, and re.
lasues, sttend Lo refected cases (prepured by the Inventor
or other sttoroeyy), procure copyrights, attend to Inter-
ferenoes, give written opinions on matters of Infringe-
ment, furnish coples of patents, and, In fact, attend to
every brunch of patent business, both in this and in for-
olgn countries,

A special notios Is made In the SCIENTIFIC AMER.
ICAN of all tnvemtions patented through this agrncy,
with the name and residence of the patentee.  Patents
are often sold, In part or whole, to persons attracted to
the invention by such notice.

Patents oltalned in Canada, England, France, Belgtum,
Germany, Romta. Prussis, Soain, Portugal, the Deitish
Colomies, and all other countries where jatents ure
Emnted, st prices grestly reduced from former rutes
Send for smmubilet Sertalning specially to torelen pat-
ents, which states the coet, time granted, zod the re.
Quirements for esch country

Copies of Putents.
Persons desiring any patent lasued from 155 o Novem.
ll bar 36, W0, can be suppliod with oficial coples sl res.
N sonabile cost, the price depending upon the extent of
> drawings and length of specifications.
f Any patont lsned sinoe November 20, 167, st which
Ume the Patent Ofics commenced printing the drawings
:.d'r«nauou may be had by remitting Lo this of-
A copy of the clalms of 20y petent lsued since 1550
{ will be furnished for §1.
i Whien ardaring coples, please 10 resit for the same s
i SbOYe, aBd siate name of petentee, title of lavention,
1 and date of patent,
A A pamphiet, containing full directions for cbtaining
A United States patents, sent free A handsomely
bound Meforence Book, gt edges, contalns 160 pages
and many engravings atd tables Important to every put.
snles snd mechanic, snd is & wseful bandbock of refer.
snon for everybody. Priee 35 osnts, malled tree.

Address
MUNN & Co,,
4 Fubliahers BSCIENTIFIO AMERICAN,
37 Park ow, N,
BRANCH OFFVICE~Corser of ¥ and Tth Stroets,
Washington, D. C,

S ———T T L
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b by even and
onn be attained
This Governor Is

Inohos, running © rovolutions poer |
Previous to u-lu‘: {nur Governor we had the
nt

Also Seroll and |

The qualities TURE, by A. Verxox Hancournt, F.R.S,,

\PUNCHING

y.. L Address

l Esrantismnen 1804

JOSEPH C. TODD

(Yormerly of Todd & Ihm—ﬂ{‘ EXOINrimu '\(lrluv.
Y. Flax, Hemp, Jute, pe, Omkum, and Roagging
Machinery. ~team Engtnes, 1 nh wle.  Also Agent for
mu-rv‘)ehnlnl and lmproved Rawson & Rittinger Holst.

e, § will Curnish spocifications and ¢ ﬁlll(r- for
-'Tllm s of machinery. Sond for descriptive clroular
Address

J. €, TODD,

10 Barclay St.. New York, or Paterson, N. J,

53, PRINTING, PRESS |

rlm--nr'h envel
Largor sizos
inter

lnnny|vv-- rlnun v| r
Ihs gerur oM
NETY IRy,

old or young,
king Dusiness anywhore
» for large catalogue to

'0., Mapufacturers
Meriden, Conn.

Nend

and price

PATENT

OLD ROLLED
SHAFTING.

‘\nn’l‘ POWK ll N\u\l\-. MACHINES VOR SALN
l‘ L HILLE T8 Chambers St Noew York,

HARTFORD

The fact that this shafting nas 5 per centl. greater
S l l :AM BOI l ,I ,R strength, n Aner finksh, und s truer 1o gnuge, than any
nomical

other in use, renders It undoudtedly the most eco
w u.urm(ur- s of the CRELENRRATED

Insp ] I" C '-lll\ill'tl Cov and furnish I'ullla yo. Il1'n.l-n
"ra“(m o oved styk Price list matled on
' Bcnon & 8 o S raf it l.i‘UI.\. .-'A‘l.‘\l“ HLINS,

spplication to
Tey ¥reot, M and drd Avenues, Pittaburg
und Milwankie, Wis,

108, Cannl Street, Chileago, 1L,
[ COMPANY. E# Stooks of this shafting in store and for sale by

FULLER, DANA, & FITZ, Boston, Mass
GRO, PLACE & CO. 111 Chambers St N, Y.
V. R FRANKLIN, V. Pres’l.  J, I ALLEX, Pres’s
'R"ﬂﬁ'kh“'

Wright's Pat, Bucket
Plubgers aro the bost,
Varrey Macmxe Co,
Easthampton, Mass

7GUII,I) & GARRISON,

34 to 44 First St,,
Willlamsbargh, N. Y.,
Manufacturers of

STEAM PUNMPS

for all purposes,
Also Vacuum Pumps,
um Pans, nne
U TN

D 5 Outht free -ahu} nmnnlu«l Write at ance to
o "l\nnu NOVELTY 0 Brosdway, New York.

SBESTOC

«rATE RIALs.

Palnts, Roofing, Steam Plrr and’ Boller Cov-
erings, Steam Packing, Sheathing, Fire, Acsd, and
Waterproos Coatings, Cements, ete. Se wnd Tor Samples, 11-
lustiated Catalogues, Price I.l-u. ete,

87 MAIDEN LANE, NEW YORK.

P.BLAISDELL & CO,,

Worcester, Mass.,

!

\}

bk ’

NON-COMBUSTIBLE STEAM BOILER ASND PIPE

COVERING

WITH “ATRSPACEY IMPROVEMENT,
Saves 101020 per cont. CHALMERS SPENCE CO,
Foot E.%th 8t. N, Y,: 122 N, 2d St.. St. Louls, Mo,

Manufacturers of the Nlalsdell Patent Upright Drills
and other first-class Machinists™ Tools,

THE BEST

AND MOST ECONOMICAL

Boiler Feeder

FRIEDMANN'S INJECTOR,

MANUFACTURED BY

NATHAN & DREYFUS, New York.
108 Liberty St.

THE CHEMISTRY OF GAS \L\\'I I‘\(‘
one of tho
Motropolltan Gas Roferves. An l||h-r(-<ung nnd valu«
nble paper: showing the Orgin of Conl. How Conl wan
Formed  Greatest Dopth for Conl. Chunges in Conl
by Heat., Ol from Counl, Gases from Coal. Other
Substances Derived from Coal,  Varieties of Coal.
Coal Tar and 1ts Remarkablo Products. Naptha, Bengol,
Croosote, Anthracene Oll, Piteh Coke. How Anlline
in l‘n-duc--d Mauve. Anthrmeene.  Contalned in
SCTENTIVIO AMERICAN SUPPLEMENT No. 2. To be
had at this office and of all newsdealers.

For showing heat of

I p X ometers! Ovens, Hot ﬁlnltl’l;nm.
Boller l-luvs Super-Heatod Stonm, Ol Stilly, &e.

ENRY W, BULKLEY, Sole Manufng

1o B Broadwuy,

cturer,
Now York,

Sond for Circular,

tE | PLANER SAW
s r , - 43
3 CINTS uu'« ” 3 CENTS CACHL

Wanted 10,000 Lumbermen and Sawyers

TWho ouwn or wae Olreular &zu Mills, to send thelr name and full address, plainly written, on & postal
cnnl (Wilh the style or saw that thn) uu using), and wo will send thom ltmvrmm s New Jlustrated

md Book ; or, Sawyers Own Book, ¥IU
l‘.\l ERSON, SMITH & €O, Beaver Falls, Pa.

CUARDIOLA'S

ok ) PLANCR SAW

w -
o o
~ ~
s 2
" -
[ ~
3 n
x x

Drop Humumrs and Dh-n. fnr work-

Il.l Motals THE LES &
PRESSES. :Unl‘l,hl R \R}.bs CO. Mmdlc(uwn. COFFEE & SUGAR MACHINERY

— — c:)‘{“i' m‘-'n. l::im'n coa‘o.'ll."l‘l Gnln‘-
nz Machine. ¢ uliing an
WOOD & LIGHT Po{l-hlng ‘l-cl:lne-.o ce :.n'ec-“ lihlng

ine Co. Machine, Melix Sugar Evaporator.
\\'ORCESTEIL Mass. q‘Mc-u“l C. A!}(IH I'IIE&L}()\":!{;}-E('? kc:;f’?.
: reot, Messrs, o~
e i e e i e s S |
- e P
Iron-Working aove 'hlnw ention to all orders for any o
Machinery,

including many novelties.
Shafiag, Palleys, &:.
Send for Circulars.

PHOSPHOR-BRONZE AND ITS APPLI
CATIONS. By ALEXANDER DICK. A series of valus-
ble tests, showing the superiority of Phosphor-brunze
un-: ordinary bronze. Ol bronze and new compared
.::ullh"' <bronze under ofterepeated strains:

aday

TIFIO AMERICAN SUPPLEMENT NO. 7. Price 10 cents.
To be had at this office and of all newsdealors.

Ll A

SUFERIOR TO EVERYTHING FOR

Packing, Board, Gement, Ec.

Imported and for sale by
MeCULLAGH & CO,, 49 Beaver St., N, Y.

THE A Ll\.\LI\E AND BORACIC LAKES
OF CALIFORNIA. By J. ARTHUR PurLrors, F.GS

An extended do n('f‘lp(lon- A this region, Mono and Owens
Lakes, the numerous hot and mineral springs, and the
Yoleanic and geological chamcteristios. Fish, crusta.
oeans, and other objects of natural history. A descrip-
tion of borax gathering. An enumersilon of the
minersls found, and analysis of water Contained In
SCIENTIFIC AMEWICAN SUPPLEMENT No. 1% Price 10

0 its | cents. T9 be hiad st this office and of all newsdenlors.

ability to frictional purposes. Contained in SCIEN- . ==

ROCK DRILLING MACHINES
* AIR COMPRESSORS

MANUFACTUREDEY B o o RoexDrut Co
SEND FOR PAMPHLET FITCHBURG MASS

Pa—— ) N\
YOUNG MACHINE-TEND-
ERS. By an old Papermaker. Practical Instructions
for the rnding and care of Papermaking \l.chlm-ry
Showing how to closn & Dandy: how to mnke goo)
edgos; to keop paper from crashing and wumnlnr o
stop crimping, togethor with many other valuable di.

roctions, hinls, and sugrestions. Contained in SOTEN.
TIFIO AMEMICAN BUPPLEMENT NoO. 9. Price 10 conts,
To be had st this ofice and of all newsdealors,

HINTS TO

H. SCHLARBAUM,
INVENTORS 'il()lll"l»-\lAKl.N.
No. 7 Beekman Street, Room 22, N, Y.

MACHINISTS’ TooLs.

NEW AND IMPROVED PATTERNS.
Bend for new Hlustrated catalogue.

Lathes, Planers, Drills, &o.
NEW HAVEN MANUFACTURING €O,
New Haven, © onn.

SPECTRU \l AN \l YSIS. By Pror. RED.

Anmpuu“thorvm h. pr‘r!lml ook lll{ mall, l'ldu WOOD., A hl'hlylnu rosting lecture, recontly delivered

INDUSTRIAL FUN, OO, 170 Broadway, N, before the Marmaccutionl Scelety of Great Hritaln

23 Explaining the r-..-mmnn..{ l.mm nnd the [m-;wm-»

“ o of Ether, Giv) |-.nv- and showing
PreEnRrecTr

the causn of Refmotion., oory -.t( wlor, and how
the Spoctrum s aevcunted for., The oharscteristio
NEWSPAPER rl I E Spwotra of the soveral Metals, nnd the method of Ana-
Irsing by the speotrum Contalned
The Kook Patent
m’nlnn and pam
price redaced Ulseribors

AMETOOAN SUPPLEMENT NO, 79, Price W oenta, To be
the BCIENTIVIC
'Nl' AN And BCIFSTIFIO AMEN

had at this ofoe and of all newsdoalers.
.
N RUPPLEMENT onh b
Wied lnr Ilm low prioe of $1.50 by madl, or §1.95 st the Steel
o of this puper Heavy board sides; inseription ’

T()Rl EDO VESSELS. By M= IN)\ \l I)

SON. A valoable paper, l-lolv roand before the United
Borvice Institute. Belng n full exposition of the Tor-
podosboat system, from the earilest efforts t s prosent
Ime,  Gly ng dimensions und perf of the
several slzes bullt by Tharnyeroft Bros,

governments, highly Inter
And experiences in war, an

does wsed. 1 illustrafion ntalned In 8¢
AMEMICAN SUPPLEMENT No. 79. Price 10 oo
Lo had st this oficn and of all newsdealers

HOME H‘&DE LIGHTNING RODS

Innn-
NTivie
s, To

Pile, for ‘;.n-a'rrmg DEWspapors
lets hins on recently mproved

e WIM\'IIVH \“l’lll! AN In giit. Nocossary for
every one who wishes Lo preserve the paper,

able substitute for forgings, m for malloable tron osst. |
Ings rex ulru:..r nml stron, sond
MUNN & CO, e s 110 Crterelt YrRrL, «Af-"rlt'\'n'x'cim'alll-?\r.«';d.

Publishors SCIEXTINIO AMENRICAN

VELINA H'l‘lll!l’."l’. PHILADELFHIA, PA,

In SOLENTINGO |

From 4 1o 10.000 Ibs. welght, trus to pattern, Ab invalu- |

THE TANITE CO.,
STROUDSBURG, PA.
EMERY WHEELS AND CRINDERS.

GEO. FLACE, 171 Chambers $1., New York Agent.

PIONEER IRON WORKS.

Nos. 18 to & Wil
liam »t., BROOK-
LYN.N Y,
Manufacturers of
the A, LIND
Patent
ROAD HOLLER
lml TRACTION EXN.
AN" I'In«l- of
schinery
-T.un-n for
Sugnr Houses and
Flantations s Spo.
cialty

Alexander Bass's Patent Portable Iron Hallrosd

NOTICE TO

{ | FOREIGN SUBSCRIBERS.

For the convenience of subscribers residing abroad,

! wehave prepared the annexed table, exhibiting the sub.

scription price of the SCIENTIFIC AMERICA N and Sup.
PLEMENT in the principal foreign currencies :

x v =%

I |33

z | @ &%

The prices here given are - | %5 |3 %

‘ - | <3 <5

for ono year's subscription, A a 3 :
including the postage. _:, E,:: E e
- = ; E

- rxn oz %

- E -

l i « =3
| -

Austria...... » 13 b
Beigium x X “w
Denmar - 15 = 35
France...... D=
German P.'mnln 6| % | &
Great Britain.. Shillings 16 ™ »
Holland..... ¥ 9 || =
Italy..... IR » 2 “
Norway... . B» |3 =
Russia. . 5 4 11
Sweden. . 15 b3 =
Switzeriand 2 o “
I')epmu either of the above amounts in any of the im-
portant post ofices in Greazx or Ireland, orin any

country on the (onuuem of Europe, making the order
payable to MUNN & Co., New York eity, and send us the
“ receipt, with the name of the sender, and the address
to which the paper is to be malled.

YALE VERTICAL MILL.

neh Burrs ;
-ﬂf-wnmcd Sdr-hedlw lmmllur
ings.

THE BIGELOW
Steam Engine.

BOTI PORTABLE AND STATIONARY.

The CHEAPEST AND HEST in the market.
Send for deseriptive cirenlar and price list.

B. BICELOW & CO.,

New Haven, Cenn.

THE SUCCESS.

Be-

Becavse & gives over S
po'mr UBAEr A KT a8 we
GATE, Bend for descri vchn-
oo List to 8. M, surru York,

Niagara
Steam Pump Works.

ESTABLINIED 18%.

CHARLES B HARDICK,
No.23 Adams Street,
I BROOKLYN, N. Y.

i MANUF \("I‘Ullb OF ARTIFICIAL BUT-

1 ol IIAI-'wry ‘oi"‘t' Aru#llwm' Putter

v - L)

anu wre, '“v—‘ﬂ s of (lob:'ﬁad

now in Tatest 1

.\mud-l m he
uired, Chomioal Analyses of Bulter and of

Butter, Detalls of the Custs of sotting up an Artificlal

Butter Factory, the Ca) Eull uired, t

c?.nnllun consumed, Cost of

muit 2 o PR S A

contalned W 1N o8,

48 and Price, 10 cents each. 10 bo had ofioe

nod of ‘.'u uuwuluﬁn. L e

The HOADLE
PORTARBRLE STEAM
IRWITH AUTOMATICAL CUY

"NND M Al

THE BEST

ENGINE
OFF REGU

ANCED

MOST (conormuxl ENGINE MADE
Thed C HOADL[V co lA\VHf n(.l

FIME *“ Sclentife A m' clus.
ENEU J'O‘;IKNO N & C i 'lhrh“uhnduu-
band Sta,, I'hlhdclphh.ud W Gold St,, New York,

————




