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Scientific Amervican,

THE INSPECTION OF STEAM BOILERS,

Thero is o doubt that o steam boiler is in many respects
a much more dungerous peighbor than a powder magazine,
In order to be safe a steam boiler needs continual attention
and care, while neglect or ignorance may have the most
fatal results. 1n regurd to & powder magazine, all it needs to
be porfectly safo is to be left alone. Neither negleot i the

waleh for absence of attendants can yovolve any dangor; in |

fact, when the doors are socurely fastened, no attendanoo
whatever 18 toeded.  The only dangers are downright impru
dence with fire, and lightuing; both are easily guarded
aguinst by very simple precautions and well constructed
hghtning rods. Age will not deteriorate a powder maga
zine: on the contrary it will prove tho reliability of its con.
struction and mansgement and the gafely of its location;
but, on the contrary, age is, in 4 steam boiler, nn element of
the most rmmivnent danger, and, as experience shows almost
daily, it is the main eause of the disasters which of late have
beeome alarmingly frequent

It is & peculiarity of human nature that familiarity with
danger begets contempt of the same; hence that owners and
managers of steam boilers havo proved themselves so neg
lectful that all civilizod governments bave enacted laws to
secure more safely against steam botler ealamities (we will
not say accidents, as every thing bas a cause) than are
afforded by the care of the owners themselves and their
engineers,

Weo have such laws, but unfortunately they are not suffi-
ciently effective, and this for several causes: first, they are
not framed according to the full light which scienee and ex-
perience has shed upon the subject; they only require o test
of hydraulic pressure of tho boiler, a test which will not
reveul weak spots which may be the result of faultive de-
sign, imperfect construction, or wear by age—weak spols
which, being worn down so far that they could just stand
the pressure of the test, soon after, by continued wear, give
out at a lower pressure. The Sewanbaka disaster appears
to be due to & cause of this kind, namely, in the supposition
that the boiler had actoally been tested at the pressure re-
quired: but there are doubts in this regard, as it is well
known that ingpectors appointed by the government have
often been ueglectful in their duties, and, trusting to good
Juck, gave the certificates without making the test to the
full extent as required by law, This is a second cause that
the laws passed Dby the United States Government for the
public safety in rezard to steam boilers have not been s

6/ effective as intended and expected.

A third cause is the incapacity of many of the inspectors,
who used to be appointed after an examination so ridicu-
lously easy that any schoolboy who bas learned his lessons
in natural philosophy can pass it. 'We are glad to say that
recently great improvements have taken place in this regard,
so that when the old, ignorant inspectors are weeded out,
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and more capable ones are appointed in their stead, public

++ 143 | safety will become greater in this regard, provided, how- stay at home, converse with congenial frienils, and, best of

ever, that also the inspectors are men of iotegrity, who will
not hesitate to condemn boilers even when the owner offers
a bribe to save himself from the great expense involved by
the purchase of new ones.

The thorough investigation to which the Sewanhaka dis
aster referred to above has given rise shows that a small weak

15¢ | Spot in a tube in the rear of the furnace, by suddenly giv-

ing out, threw a jet of steam forward, which, like a back
draught, threw the fire out of the furnace doors and ash
pit, and set the dry woodwork around at once in a blaze,
This escape of steam was so small as not to interfere per-
ceptibly with the boiler pressure, as the engine could be
kept running until the boat was run ashore, which was done
so successfully that all lives might bave been saved if the
passengers had not lost their presence of mind in the pavic
which ensued after the discovery of the fire,
There is one consolation after such calamities, not for the
poor victims und their relatives, but for the survivors and the
public in geveral. It s that every such incident teaches a
Jesson which makes the future more safe in this regard.
The disaster in question promises to be especially useful in
this respeet, It will result in a revision of the laws on
steam boiler inspection, on the choice of the men to be ap-
pointed as inspectors, and on their behavior after being ap.
pointed, convincing them that they are not rrespousible for
the consequences of their carclessness 1n giving certificates
for old und worn out botlers, as was the case with the Se-
wanhaka. They have, a8 well 65 1he owners of the boat,
been arrested for manslaughter,

In regard to the revision of the law, the best which can
be done is to ndopt the mode of inspection practiced by the
steam boiler inspection and insurnce compunies in London,
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Eogland, and in Hartford, Connecticut.  These companics,
who muke themselves responsible for damages to boilers
under their charge, are not satisfied with the mode of in-
spection preseribed by the United States law, but add to this
o thorough test of all parts of the boiler by means of the
hammer handled by o practiceal expert, who in this Wiy onn

e | dotect nny wenk and dangerons spot.  If such i Spot g found

the ownor hay to have 1t properly repaired, or the COmpiny
will not fnsure it, which 15 only done nftor npproval by tholr
own spectors,

Btatistios are there to prove the results. While boilors np-
proved by the United States inspectors hive been continu
ally exploding, sending death snd destruction around, the
{ explosion of boilers in charge of the msurance companies

of Carbiwie Caitioirat ""'"".l'l'.'.:i".'..'.'.ZZZZ'.I... L
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bas very rarely cansed any disasters, and if one gave out,
1L was always proved 1o be caused by the most BT088 Cure
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|SePTEMBER 4, 1880,
- ———

llnllm-m or rocklossness of those in charge. Mang boller
Lowners, therefore, have grown disgusted with the United
States inspection, ealling it a farce and an hoposition, and
| the flourishing condition of the inspoction and insurance
companies has been the necessary result,

= PN,

DR. TANNER'S GREAT FAST.

We eall the attention of our renders to the full scoount of
Dr. Tannor's world celebrated great forty days’ fast (o be
found in the SoieNTIFIC AMERICAN SurrLeMesT of (his

Lwoek, No, 940 1t 1s from the pen of Dr. Vander Weyde,
| who, 1o biw position as one of the watehers, and in his cs-
| pacity as Professor of Chemistry of the U. 8. Medical Col-
lege, when the fast took place, had charge of the chemical
und microscople investigations, and therefore ample oppor-
tumty to collect the data required to give the complete ne-
count of this remarkable physiologieal experiment,

It should not be lost sight of that this case is very different
| from cases where o fast is hold by necessity, such as belng
| compelled by diseaso, by shipwreck, by being lost in s wil

derness or forest, being buried in a mine, or lost in & cave.

Dr. Taoner had enormous advantages over all these cases,
nud hence that he could indulge at once in hearly meals, as
his digestive apparatus was not impaired by disease, nor his
| nervous system shattered by anxiely; in such cases it would
| be very dangerons, if not fatal, at once to indulge immediately
| in such abundance of food. 1n the case of shipwreek, the
!cx|m11w of the survivors, resulting in a total want of any
comfort, but to the enduring a suffering from other distressing
discomforts, nnd exposure to the clenents, contributes ns
much if not more to the fatal results than the need of nour.
hment.  To this must be added the anxiety snd uncertainty
which keops the nervous system upon an exhausting straimn.
1t is the same with those being lost i a wildernoss or forest,
Of these the forest gives the best chances of survival; butin
ense of burial in & mine, the utter want of light and the
gloom surrounding the victim, combined with the extreme
anxicty, make a fast under such circumstances the most de-
structive to the nervous system. Persons who, for instance,
were lost in caves, such as frequently happened in the Mam-
moth Cave, were, after only a few days’ search, found to be
nearly nsane, 5o much so that they hid themselves from
the searchers.

It is evident that Dr. Tanner had an easy time, if his fast
i§ compared with that of any of the fasters for causes men-
tioned aboye. If he had been locked up under the threat
that no food would be given him for forty days, he surely
would not huve stood it so well, as the mere consciousness
of the constrained situation would bave affected bis mind,
and all ease and comfort would have bLeen atan end. To
the contrary, his mind was kept at peace because be had
plenty of air and water, the comforts of good shelter, and
all the convenivnces of civilized life; he could read his
papers and keep up his usual correspondence, walk, ride, or

all, he knew that if he wanted food it would cost him
only a word to obtain what be desired at once. Fasting
under such circurostances can, of course, be much longer
prolonged than if it is done by necessity.

These facts were overlooked by those who from the first
declared a forty days' fastan impossibility, and staked money
on it. They were not well informed about actual fasts for
s0 long n period, of which there are instances on record, or
they did not believe the truth of such records. They judged
only from the results of mapy well known constrained
fasts which ended fatally within thirty, twenty, and even
ten days, and were kept under unfavorable conditions, often
by delicate girls of comparatively tender age and of a fecble
constitution, perhaps of consumptive tendency to begin with;
therefore they declared all claims of those who pretended to
be able to fast as long as forty or even ouly thiny days
as fraudulent and impossible without the deception of se-
cretly taking food. Having this as a fixed idea in their minds,
they expected that a careful watel would surely cause the
death of any man who pretended to be able to fast for so
long a period, and hence the clamor of defective surveillance.

It must be a satisfaction to Dr. Tanner that his upright-
ness and honesty 1 regard to keeping strictly to the condi-
tions of his self-imposed trial are now generully granted even
by his former most violent opponents, who acknowledge
frecly that his behavior as a gentlemun has proved him to be
fur above surreptitiously taking food while he was pretend-
ing to fast.

They have bad their eyes opened to the fact that Dr.
Tanner's case was very different from most other real or
pretended fastings; that i him we have o man of a strong,
tough, and wiry constitution, at un age between forty and
fifty, which, for such u constitution, is that of the groatest
reskatance, n man provided with a copious layer of adipose
tissue or fat around his body, and of a weight of one hun:
dreed and fifty-seven and a half pounds, which s far above
the avernge for his height, which is rather below the mo-
dium, 8o that he must be elussed among the smull men. L‘_u’lll
mnn of that weight surely would not stand 1t as well. Even
o tall man of greator weight would possess no advantages,
s nrmy statistics prove that large men, who may be stronger
i regard 1o museular power, are less strong in regard
their powers of endurance than smaller M‘h:/“ is
woll proved by long experience, stand various sorts of pri
vation and fatigue better than large men, who usually are .
| the first to break down under each circumstances, ‘

Dr. Tanner may not have proved that everybhody ell‘f“g
forty days, but \f Le has only proved that man can fast




l‘l“‘lm‘u““hpnmuy Been supposed, that we gre all eats
lﬂg'::" much, and that for u family remedy, fasting affords a
bet

much addicted, hie s done w renlly good work.
count of the fast.

EFFECT OF STARVATION ON THE BLOOD,

statements made at the close of the article on this subject in

We recommend to our readers the perusal of the full ne-

Further observations upon the gradual improvemonts of
Dr. Tannor's hlood have made it necessary to modify the lums, which lurgely outnumber those in ¢onfinement, are

Scientific American,

! There is no profession In which men enn make money out
Lor it by telling people about their weakness of mind. The

: 3 nfgl'., and nore ceonomical curo than the taking of | only mental weakness of which pecple sometimes complain is
all sorts of patent medioine, to which many people are so | defective memory, but they will never complain about de- |

fetive Judgment or defoctive common sense.
perfectly with what u German physician has lately argued
In an essay, that insanity is a blessing, as the insane live in
an ideal sphere, which usually is far happier than the reality
in the world of trouble through which they have pussed and
which made them insane,

|
huppy also, while the sensible people have all the eares,

This ngroes

But the fools outside the nsy- |

“will the moisture amount to which can be conveyed by an
wseending column of air of twenty feot dinmeter? How will
we saturnte this ascending alr with molsture, or subtenct the
molsture from the deseending elouds 5o as to diminish thelr
enormous bulk before bottling them up? A mere superficial
consideration of these and similar questions shows already
the absurdity of the idea, and we would not think it worth
| while to auswer them If the answers did not enable us to in-
corporate some useful practical ideas.

These questions are answered by the solution of the sim-
ple problem in physies, How much moistare such s tower
can throw in the atmosphere? and this Is easily found. Let

|

the last number of the SCrENTIFIC AMERIOAN (500 page 198),  How fur it is right to attempt the cure of the insane is | us suppose that the inventor is able to saturate this alr with
It was noticed that the quality of the blood varied greatly in another question. The German physician referred to con- | moisture, which he cannot do, but for the sake of argument
different specimens obtained from day to day, and even in  siders it an act of unkindness, if not cruelty, to restore the | we will suppose the circumstances as favorable as possible,
specimens drawn the samo evening. Tt wis at last found happy lunatics in asylums again to this world of trouble- | and grant that he suceeeds o do this, Let this alr have the

! £
' medinm temperature of 607, then, as it has been demonstrated

from which it had to be pressed out foreibly, it was found
to be in a much worse condition than if drawn from a deeper
punciure from which it flowod freely. Tt is ovident that in
the first case it was drawn only from the capillaries, and in the
second case from the larger vessels, in which s regular cir-
culation takes place. This appoars to prove that the abnor-
mal corpuscles linger in the capillaries, and that it takes
time to remove them therefrom, whilo In the larger ves
sels, in which free circulation tukes place, restoration may
already have been accomplished to a considerable extent,
Close observation appeared to show that this restoration was
taking place in two ways, by a cleaning and healing process
of the affected corpuscles, and by the formation of new ones,
The first was proved by the observation of corpuscles in all
stages of the healing process from the most abnormal to the
perfect smooth ones.  Someof those which had become free
of fungoid spores appeared, however, to have suffered con-
siderably, some were partially destroyed, some were only

that if the blood was drawn from o very small puncture, | some realities, while wo consider the cure of the lunatics

out of the asylums an impossibility.  Already Solomon had | that such air when saturated can contaio not more than seven
found this out when he said: “ Though thou shouldst bray | grains of water per eubie foot, every cubic foot of wir thrown

u fool in & mortar among wheat with n pestle, yet will not
' his foolishness depart from him."”

!

NEW APPLIANCE FOR HARBOR FIRES,

The recent total 1oss of the steamer City of New York by
fire in this harbor, 08 well as the extensive destruction of
property at Hunter's Point eaused by the going to pieces of
the burning bark Nictaux, suggest the urgency of new ap-
| pliances for our harbor fire service, which, had they been

in use, would have greatly limited the damage.

It the fire boat Havemeyer had been provided with a ram,
50 u8 to be able to scuttle the burning ships as soon ns it be-
1cumv evident that the engines were unable to subdue the
' fire, the ships as well ng the cargoes would have been saved
iwilll comparatively little loss.
¢ To furnish the Havemeyer with an orthodox ram now

half or parts of perfect corpuscles, and no doubt such will would scarcely be advisable, as she has not been built for
be either eliminated from the system or the defective parts that purpose, and therefore would have to undergo alter-
healed up. Which of these takes place is a question. The !utlons which would necessitate her withdrawal from service

second process of restoration was proved by the appearance of | for a considerable time. There is, however, a simple way [

upward through the tower will bring o much watery vapor
in the atmospliere.  As the interior shaft is 20 feet dinmeter,
or uearly 300 square feet surface, and we suppose that be
succeeds in moving this air upward at the rate of 15,000 feet
per hour, he well get 15,000 % 300, or 4,500,000 cubic feet
of air, which for 7 grains per cubic foot gives 7 % 4,500,000 =
81,500,000 grains, or nearly 4,100 pounds of watery vapor per
hour, An ordinary locomotive vvaporates more than twice
| this amount, and being high pressure without condensation,
| throws it all in the atmosphere, 5o that every working loco-
| motive is, in regard 10 the cloud-gaking watery vapor it
[ evolves, equivalent to two of Mr. Bell's rain towers, if not
{three, as an ordinary locomotive evaporates as much as
1 12,000 pounds of water per hour, consuming to do this 2,000
| pounds of coal, producing from 6,000 to 7,000 pounds of
carbonic acid gas and a variable amount of water, from the
variable amount of hydrogen in the fuel.

Let us now consider that several hundred Jocomotives
are at present daily runniog over the plains of Colorado,
Utah, and adjacent almost rainless districts, where the air is

Aresh and small corpuscles, looking very smooth and perfect,
aund bearing the stamp of youthfulness upon their appear-
ance—we would almost say countenance—s freshness which
beeame more striking the higher tbe magnifying powers
were by which they were observed, in comparison with the
affected corpuscles, in which the higher powers showed the
imperfeations more strongly,

This corroborates what other microscopists have observed
in regard to the formation of new young blood corpuscles.
It bas, however, been denied by otbers who failed to ob-
serve il; but this is merely negative testimony, of which there
appenrs to be a great deal in the medical profession; it
procecds from o Kind of conservatism, which lies at the basis

of fitting hier with a ramming apparatus without altering her | exceedingly dry, where in many regions there are no lakes
at all. A long, heavy floating spar, lashed to her side, and | or rivers within more than a hundred miles distance, and
protruding from twenty to thirty feet from her bow, might | where most of the rivers always dry up in summer, and are
be carried on board, to be used when called for. Experi- | in any case insignificantly small, so small indeed that there
ments alone ean decide whether she will be able to bear the | exists no navigation even for a row boat. We meet people
'strain of the collision when this spar is fastened by strong | born there who had never seen even a small sailing vessel or
ropes, which will not part by thie contact, or whether the &steamboax. Consequently there is no evaporation, and all
ropes ought to be so thin as to part by the shock. Perbaps | the moisture in the air and the clouds, seldom seen, must be
it might be found most practicable to cut the lashings a sec- } wafted there by the winds from more favored regions. If,
ond or two before the collision takes place, and leave it to  now, in such a region some hundreds of locomotives blow
[ the impetus of the spar alone to break the burning vessel's watery vapor in the dry atmosphere at the rate of 12,000
|s|dc. and enable the Havemeyer to steer clear of the wreck. ' pounds per hour each, which as every pound of steam ce-
The shortest way to scuttle a ship, however, would be the cupies a place of 25 cubic feet, every locomotive throws

of all the medical intolerance manifested by the so-called |application of small torpedoes loaded with some high explo- 800,000 cubic feet of steam per hour in the atmosphere, which
rpgd!u sohool aguinst all supposed Iinnovations, ¢ven among | sive, for instance dynamite. The torpedoes could be con.  for 100 locomotives, working 7 hours per day, is 100 x 7 %

their own brotherhood.

| structed just powerful enough to knock a bole of certain di-

300,000, or 210,000,000 cubic feet of steam, which mingled

A striking illustration was offered in this. regard by the mensions in a ship’s bottom, and might be applied vither by | with ten times its amount of air may make a respectable lit-

discovery of Prof. Cohnheim, of Kiel, who found that pus

; a spar from the Havemeyer direct, or, when practicable, they

“globules could originate from the white blood corpuscles, could be fastened to the burning vessel by competent men |

 tle cloud.
This estimate will explain why the climate has changed in

but whose observations were most strenuously opposed at : in 0 rowboat, and then be exploded by electricity from a safe ‘ many regions of the West, and mins have become more fre-
first by the majority of the profession, who could not see it distance. In cases where the vessel's cargo consists of naph. | quent where formerly they were too scarce, and all this since
1t may be mentioned here, as it has some relation to Df, Jtha or other highly inflammable substances, the spar ram | railroads have been built and ruilroad trains travel daily

Tanoer's fast, by which fast the pumber of his white blood
corpuscles wiys more than quadrupled. Itis well known that
persons subject to privation of food havea strong tendency to

pus formation sud running sores, and if starvation increases be willing to instruct our fire commissioners about the |

' woulil have to be resorted to.
|  We have no doubt that General Abbot, commanding the
. United States Engineer Battalion at Willetts® Point, would

through the formerly rainless districts.
S ——— —

Natural Silver Plating.
A curious instance of natursl silver.plating is reported

the number of white corpuscles, these combined facts up- proper charge of dynamite required for the operation, and "from the Lord of Lorne Mine, of the American Flat section,
penr 1o support Colinheim’s theory. The opposition against the nuthorities of the Brooklyn Navy Yurd would be able to Nevada, The sides next to the veins and the haoging walls
it was, however, set at rest by Dr. Bastian, in London, and give every facility and the best advice for rigging the neces "of the ledge are covered with a thin coating of natural plat-

Surgeon Woodward, U. 8. Army in Washington, who
verified Colinheim’s observation, and by Huxley, who
adopted it in his great lecture on protoplasm.

sary torpedo spar on board the Havemeyer.
| ——— - ——t - ——
RAIN THEORIES,

ling of pure silver as gmooth as gliss. The veln ftself 1s
narrow, and is belng prospected by means of a tunnel. The
superintendent says this peculiar feature of the inclosing

The number of white corpuscles did rapidly diminish after | Some years ago, at the occasion of a long continued  walls is observablo so far as the tunoel bas followed the
the fust in Dy, Tanoer's blood, and was koon reduced to the dronght, several individuals published suggestions in the ledge. The ore of the vein itself is of a soft, casily worked

normal proportion; but the Intercsting change in the red
corpuscles and their very gradunl restoration during alength
of time, is o contribution to science which Dr. Tanner has

pupers for means to produce rain.  One which was brought
prominently forward was that some big fire should be muade.
According to the theory suggested, the ascending hot air ours

nnture, showing considerable chloride us well as sulphurets,
"yet not giving very high assays, The filmy deposit of silver
“on the walls was evidently condensed and foreibly deposited

given after the end of his fast, and this should be ae- rents, aided by the water formed by the combustion of the there under immense pressure, as it bas a smooth, bur

knowledged. "

MAKING PROFITS OUT OF HUMAN WEAKNESS,
It i not only among lawyers that a certain ehiss is found

who Induce quarrelsome or avaricious people to go dnto luw: ]

snits by telling them they are right and must seek redress
by law. They do this ouly for the purpose of obtaining their
professional fecs, in place of giving them the bonest advice
1o seitle amicably, by mutual agreement, as fn nine cass
aul of ten would be far b tler,

We find the sume eluss of men among doctors, who, when
people mention some slight ailment, make them believe that
they are sick, or soon will be vory sick if they do not take
a certain course of medieal trontment which they will pre
seribe,  They slso do this for the purpose of ob'aining n pro-
fosslonal foe, io place of giviog them the hopest advice to
Tast for one or two doys, to take rest, nnd to stop drinking
wnd smoking, If they are addicted to these viees,  In nine
canen oul of ten this wauld bo fur better.

The luwyer of this class makes the client belieye that ho
has been wronged, and the doclor mukes the paticnt believe
that he Is very sick.  They all havedheir own profit in view,
and play upon humuan weakness, which, in sowe individuals,
consists ln combativeness, In others in imuginary wenkness
of body, nud agaln, in others, In concelt about thelr mental
neeom plishments,

'hydrogen present in most wll ordinary fucl, a copions rain
| would surely result. As an argument it was brought for-
wird that rain storms have often succeeded large battles,
when a great deal of gunpowder was burned.  Unfortunately
for'this theory the amount of hydrogen present in the ehur-
conl of gunpowder is so insignificant as practically to amount
1o nothing, while the chief products of Its combustion are
entbonic nod sulphurous acids, with free nitrogen and some
sulphide of potassium.  Statistics also do not sustain the as
sortion that rains nlways follow great battles, as there uro
noores of instances that this was by no menns the case.  Un
fortunately for the theory of the party who suggested the
starting of fires for the promotion of ruin, shortly afterward
the woods took fire in severnl parts of the Northiwest, and
oven ulso in New York State, as is frequently the ease after
long continued drought, but not the least impression wins
made, and rain did not fall for a long time afterward,

My, Bell's suggestion that o single timely rain would puy
the cost of one of his raintowers, deseribed on page 118 of
the SCENTIFIC AMERICAN, may be very true, and that a
nution who could control the rain would ** prove hier wealth
and grandeur,” but the questions are: Would such a tower
huve any influence on the min at allt  Are there not local
and temporary ciroumatances which produce asceoding wnd
descending air currents much more powerful and extensive
than can be produced by any number of such towers? Whut

nished appearnnce.
——— O ————————————
Cotton Factories at Potersburg, Virginla,

The following interesting particulars are given with re-
gard to the cotton industry of Petersburg, Va.: The Ettrick
Manufucturing Company have 6,060 spindles and 2501ooms,
and give employment to 215 operatives.  The ammual con-
sumption of cotton is 8,000 bales, with a yearly manufac-
ture of 2,900,000 yards of cloth, The Matoacoa Muanufac-
turing Company have 9,600 spindles and 260 looms, and give
omployment to 225 operatives.  The consumption of cotton
yearly is 2,500 bales, and they turned out last year 3,606,000
yards of cloth.  The Battersea Munufucturing Company
has 8,600 spindles and 100 looms, and employs 90 operatives.
The annual consumption of cotton is 1,500 bales, and the
yearly munufucture of cloth 1,800,000 yards. The Peters:
burg cotton mill has 8,288 spindles, 110 looms, und turns
ont daily nearly 5,500 yards of goods, such s fine sheet-
ings, shirtings, and drillings. It consumes anoually 1,000
bales of raw cotton.  The Blandford factory, owned by
same company, located in Blandford, is run by steam, an
turns out about 8,000 yards of cloth daily. Th: Mechanics’

cotton factory has 5,800 spindles and 100 Tooms, and con-

sumes & thousand bales wonnally, and the manufacture of

annum,

cloth is 6,600 yards per day, or about 1,650,000 pards per

L




LAWN MOWING MADE A PLEASURE.

Ax one recalls the comparatively fow clogely-cut and woll:
Kkopt lawns to bo seen o fow years ngo, and now looks about
and beholds thom on sl gldes, it hecomes ovident that the
people ure better provided with means o gratify the dusire
1o beautify their homes and public grounds, and that at o
much less expenso than in former duys,

The lawn mowers of ten and even five years ago wero nol
ouly high priced, so that but few could afford to purchuse
them, but oven the smaller sizes wore made so heavy and

cumbersome to handle, that it required a strong man |

to put them in practical operation.  The cutting appuratus
wae imperfeetly made, and the journals and gearing wore
unprotected, so that dirt and grass soon clogged up the
machine, giving rise to complaints which have led inventors
to devise new machines to obvinte o far ax possible the
difficulties of the past; the result is that he who bas o lnwn
can afford to purchase good mowers and cut his own griss

Among the number of new mowers mnde with a view of
overcoming the difficulties referred to, the one herowith
illustrated s at present attracting public attention; and
lawn owners in general will find it worthy of earcful con-
sideration on sccount of its marvelous ease of handling
while in practical operation, and the numerous improve-
ments which bave been applied to it in a very desimble
manner.

It is well known that s side-wheel mower always runs
with one wheel in the standing grass, breaking it down, so
that the next time the grass is passed over it is not all cut:

and the day after mowlng it is frequently the case that rows |

of standing grass may be noticed on various parts of the
lawn.

Io the mower herewith shown Mr. H. G. Fiske, the in-
ventor and patentee, avoids using either side or rear wheels,
or even a solid roller, the latter being objectionable by mak-
ing the mower run hard and heavy, and being of but slight
service as a means of rolling down the unevenness of the
ground. To obtain 8 means of traction and to muke the
mower extremely light, he employs an open roller, which is
made largely of steel wire, secured at intervals around the

3 3 2 ;
circumference of two end disks, and intermediate supports

are placed in the longer rollers to make the whole rigid.
By this method of construction the roller can be made
extremely light; and since the openings are sufficiently large
to allow the grass to protrude, the best possible traction is
obtained, and that without bringing any of the usually
necessary pressure to bear upon it. By this arrangement
alone it is said about one half the power required to operate
other mowers is saved, and by strictly adhering to true
scientific principles in forming the gearing, knives and the
journals throughout much more labor is also saved. All
the exposed journals are covered with protecting bands
and the oil holes are drilled on an incline; by which devices
in addition to the tight gear case all particles of dirt and
grass are prevented from finding entrance to wear out the
movable parts of the mower.

By an ingenious arrangement of the parts at each end of
the mower the knives cut within the unusually small space
of one inch of the extreme outside, making this mower very
convenient in cutting close up to walls, fences, ete. The
several adjustments are easily and quickly made, the jour-
nals to the cutter shaft are packed with felt to retain the
oil, and a large proportion of the materisl from which

Scientific American.
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handsomely ornamented. The |
| Company, of Springfield, Mase | are the manufacturers of

| this mower, which they have very appropriately named the

o Pnsy o lawn mower. They are muking them in seven
!uivm ‘bvuinuing at ten ineh cut and ending with o twenty
e . 'Y J \ \
four Inch, They also huve a thirty and o forty inch maching,

P b a w4
but these are made only to order, The latter is «l 1 in

WITHERS'S IMPROVEMENT IN TEA KETTLES.

our engraving. Naturally with the many advantages
claimed for the ** Easy " lawn mower there is little difficulty
in attracting the attention of the public and the trade in
general.  Jobbers throughout the country are rapidly
i making arrangements for local agencies in their vicinity for
next season and very large sales are anticipated.

-

IMPROVED TEA KETTLE.

The engraving shows an improvement in tea kettles pat-
ented by Mr. W. S. Withers, and now being introduced by
Messrs. Withers & Wolfe, 84 Whitehall St., Atlanta, Ga.

This improvement is designed to prevent the possibility
of the handle of the kettle becoming heated, a common oc-

the mower is made is steel, wrought or malleable iron, thus
procuring great strength
with light weight.

The adjustment of the

bandle is quite convenient
and vovel ju its way, as
by means of sliding bolts
it may be removed in an
instant for the purpose of
putting the mower in a
small space, The bandle
may be as quickly applied
at any desired elevation, or
it may be secured at a for
ward angle, so that the cat
ting sapparstus may be
tilted up from the ground,
sodbyswingingthe handle
backward 1o the ground,
the entire mechanism s
s0 elevated that by apply-
ing s crank to the end of
the cutter shaft it may be
turned backward, and oil
and emery applied for
grinding the knives, with-
out specially preparing the
mower therefor, The
Rpl:;nl knives are burdened
and are mude of u hooking shape, that they may be
dressed on the front edge with o sharp file for l}l,xc pu’r’pum-
of keeping u keen edge on them,

The mower, when in aperation, iy quite silent and would
be searcely noticed by o passer by, and whnt is not less
Important, ity construction enables s young man to opernte
a forty inch machine, in quite high grass, for hours at n
time with relativery iittle fatigue, A slight-huilt boy of ton
years of nge has been known to cut guite heavy g'rum for
a0 bour atatime with o twenty-four ineh muchine, Tn
general appearance the muchine Iy compact, tasteful, and

THE

“EASY”

LAWN MOWER,

currence with utensils of this class when placed over the
fire, nnd also by the same arrangement to prevent the lid
from raising or moving from off the kettle, holding it firmly
prossed down when it is tipped or inclined, thus u\'uidln.u
the escape of hot water and stewm, ‘

The invention consists in connecting the bail or handle
with the lid or cover of the kettlo by u rod, so that when
the 1 s elosed upon the kettle the handle will be held
erect, or, if the buil 18 turned over 1o the slde, the Hd, which
i hinged 1o the ketdle at that side, will be raised m-vnr‘(lin':l\’
and when the handle is grasped o ralse the kettle, the lid.i;

Halr & Fiske Manufacturing

—

prevented  from moving  either vertieally or laterally,
When the lid of the kettle s closed the handle Is held
crect, and whon the bandle or bail is grasped and the kettle

riised, the hinged Hd will bo held firmly wgainst the body

of the kettle over the orifice in fts top, and thus prevent the

vsenpe of steam or water, a8 the lid eannot possibly raise or

“lip to the side, even though the Kettlo be turned half over
[ in the direction of the spout.

The Hd may be ealsed wholly or partially from off the
kettle by depressing the handle, as represented by the view
in the buckground, which dispenses with the trouble and
inconvenienco of taking hold of the lid for that purpose, as
I8 the case with the ordinary cluss of vessels of like charie-
ter.  The great advantage of this improvement is that the
handle, not being permitted at any time to be in contact
with the side of the kettle, cannot become heated,

SESSEy e oAt

MISCELLANEOUS INVENTIONS,

Mr. Albert M, Da Costa, of Brooklyn, N. Y., has patented
an improved finger guide for type writers, by means of
which the keys may be quickly located without the aid of
| sight,

An improved match box has been patented by Mr. Georg
Wenstrom, of Stockholm, Sweden. Tt s provided with &
sliding cap or inner box, which is divided into two compart-
ments—one for holding matches and the other for receiving
the end of the cigar for lighting—and formed with a slit at
one side for the insertion of a match within the lighting
chamber; also, in a tongue formed on the inner box, which,
in connection with an opening in the oater box, forms a ent-
ting device, combined with a chamber formed at the inside
of the match box to receive th® cuttings.

An improvement in mechanism for mixing and feeding
; material to the stones of a grinding mill, whereby the action

of the mixing and feeding devices is rendered uniform, one

being started or arrested at the same time with the other and
| operated at the like rute of speed, has been patented by Mr,
James P. Lowell, of Purcellvilie, Va.

A machine for sawing shingles from blocks, which is so
constructed that the shingles may be sawed with their butts
up and down alternately, so that the blocks will be kept
square and the length of the shingles will always be i line
with the grain of the wood, has been patented by Mr. Elias
C. Schermerhorn, of Alder Creek, N. Y.

Mr. William T. Wainwright, of Dry Sawmill, Pa., has
patented an improved beneh plane, which may be used for
square jointing, for beveling, and for rabbeting.

An improvement in stove boards has been patented by
Mr. A. Irving Griggs, of
New York city. The in-
vention consists in con-
structing a stove board
made with a bead and a
hem, and having the lower
ply of the hem corrugated
and its edge turned up
against the plate within
the cavity of the bead,
and the vencer cemented
to the lower side of the
middle part of the plate.

An improved coffin
handle has been patented
by Mr. George S. Eaton,
of Brooklyn, E. D., N. Y.
The object of this inven-
tion is to furnish coffin
bandles simple in con-
struction, easily and quick-
ly put together, and vot
liable to break,

Mr. Paul Crippen, of
Bronson, Mich., has pa-
tented a waterproof paint
compound, consisting of
alum, coal tar, and sul-
phur boiled together.

Messrs, Marshall J. Al
len, of New York city,
and William E. Bradley.
of Frankfort, Ky., have
patented an improved pro-
cess of saving the sugar
und starch contained in
waste product in the ma-
nufucture of whisky and
utilizing it,  The process
consists in freeing the slop
from the bran, chafl, and
course partigles of grain,
and {ntrodueing the lguid
thus obtained In pluce of water in the succoeding operntions
with fresh geain,

An dmproved fronfng machine has been patented by Mr.
John Soclws y Rublo, of New York eity, This invention
is an dmprovement in the cluss of machines in which the
sad Iron Js suspended and adjusted vertioally by @ screw,
and s degigned 1o provide means for uuupuudh.lg W sad iron
.\\'hlrh will allow it to be moved in nhy direction over the
ironing whles alsn, 1o suspend the sad iron by yielding or

clastic devices, 1o enable it to be operated casily and effi
clontly,
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Mr. Benjamin F. Sherman, of Ballston Spa, N. Y., has ' supply than many seemingly clean wells with cess pool con- |

patented an improved hydrocarbon furnnce, having the bot- | nections.

tom of its combustion chamber made with a series of longi- =
tudinal pockets containing asbestos or analogous absorbent

material, with perforated oil pipes embedded Ih'«rﬂn. and ' The folding stand shown in the annexcd engraving was
with alternating air chambers rising between said pockets roconiy patented by Messrs. Freeborn & Chase, and is being
and communicating below with the portion of the furnace |un.:l‘|y.u\anulu'lur;nl‘ by Mr. T. W l‘" 1 “f New L‘
corresponding to the ash pit, the said air chambers being ' PO, 5 WV I 90 (SRR
perforated at the top and surmounted by inclined hoods or
sheds which detlect the currents of air down upon the sur- !
face of the saturated nsbestos. /4 '

Mr. Louis Graf, of Van Buren, Ark., has patented a pro- s
cess for producing colored photographs on linen or analo-
gous material, which consists in the employment of a collo
dion mixture consisting, essentially, of distilled water, ni- |
trate of silver, absolute alcohol, chloride of calcium, citric |
acid, and ordinary collodion.

An improved strap for baby chairs has been patented by
Mrs. Mary W. Blacker, of Brentwood, N. Y. The inven-
tion consists in a waist belt baving a forked strap attached
to the front, which strap is connected with the belt by two
side straps, which form loops for passing the baby's legs |
through, the belt being passed around the baby’s waist and |
one of the rear rounds of the chair back, and then buckled, |
whereas the forked ends are fastened to the front legs of the|
chair. Further information may be obtained by addressing
Mr. Frank E. Blacker, Brentwood, Suffolk Co., N. Y. }

Mr. Frederic A. Weise, of Brooklyn, N. Y., has patented
a glass mould designed more especially for making ** foun- |
tain bottles ™ and the like, in which the glass may be more |
evenly or suitably distributed than in the present style of |
mould, and from which the bottle may be more eusily and |
quickly removed.

An improvement in the class of planters having recipro-
eating seed slides, with which auxilinry devices are com-
bined to assist in regulating the discharge of seed, has been 1
patented by Mr. Leoubard Grieser, of Minovk, Il The|
invention consists, mainly, in the employment of a rur\'cd!
reciprocating block or bar, which is located in the hopper |
and attached to the seed slide, with which it reciprocates |
simultaneously, so as to alternately open and close one of |

its two adjacent openings, and thereby alternately permit g 1 It has been well introduced, and has received the |

—.r—

NOVEL FOLDING STAND.

FREEBORN'S FOLDING STAND.
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NEW INVENTIONS,

Mr. Claude 1. Wallly, of Memphis, Ala., has patented a
simple and convenient pocket pen and brush for marking
boxes, puckages, ete. It consists of & tube or hollow handle
containing an ink reservoir, a brush at one end of the handle
inclosed in an elastic thimble, and in communication with
the ink reservoir, and of a double-nibbed pen fixed in the
opposite end of the bandle from the brush,

A frog for timber chutes has been patented by Mr. Henry
L. Day, of Truckee, Cal.  The invention consists in attach-
ing to the chute, at any convenient point, a frog, which con-
sists of a long timber mortised obliquely into s timber of the
chute, and of two or more shorter timbers, whose pointed
ends may be entered into the ground, and whose larger ends
rest on n cross piece that is set close against the chute in the
‘angle made by the timber and the chute. It Is stated that
when other conditions are equal, this frog enables one to
deliver in a given time one-third more logs than can be de-

livered by the old method of rolling them into the chute.
Timber chutes are sometimes three or four miles long.

Simon J. Freeman, of New York City, has patented a
fustener for mecting mils of sashes, 5o constructed as to
fasten the sashes automatically as the sash is closed, which
cannot be unfastened from the outer side of the window.

An apparatus for the manufacture of ice hus been pat.
ented by Mr. Andrew J. Zilker, of Austin, Texus, The ob-
jeet of this invention is to provide means by which artificial
ice may be detached from the moulds in unbroken blocks.

Mr. John R. Pafford, of Cuecro, Texas, has patented a
light, cheap, portable, and durable bed bottom, which can
be fitted to any bedstead.

Mr. Horatio N. Bill, of Willimantic, Conn., has patented
an improvement in fire kiodlings and machine for manufac-
turing the same, The object of the invention is to make a
cheap and readily-ignited kindling block.

Mr. Patrick W. Groom, of St. Louis, Mo., has patented
an improved haodle socket strap for shovels, spades, and
scoops. The invention consists in combining a flanged

socket with a recessed blade,

An improved gate has been patented by Mr. William H.

| Tobey, of Livonia, Mo. The invention consists in a gate

having one or more of its lower rmils made in two parts,

and prevent the escape of seed through the openings.

Mr. W. I. Wooster, of Harvard, 111, has patented an im-
proved blind fastener and slat operator, which consists of a
slotted strip of wood or metal fixed vertically on a side of

indorsement of prominent hotel men and others who have | correspondingly beveled where they meet between the

adopted it. It is very simpie and practical, consisting of | braces, and one of them secured at its unbeveled end by a

cross legs pivoted to each other, the jointed arms binged lol

the upper part of these legs, and a two-part top attached to '

detachable pin.
An improvement in bame tugs has been patented by Mr.

the blind and connected with each blind slat, said strip of ),0 jointed arm so as to elevate the stand in the center when
wood or metal being moved vertically to open or close the folded, and is provided with handles formed by openings on
slats and to bolt the blind by means of a red that |’“”“‘opposite sides of the line between the two parts of the top,
through the window frame. 50 that one motion of the arm of the person using it can be
CONCRETE FENCE POST AND SILL. articles of which the butler’s stand is one of the most im-
The engraving represents a novel fence post, also a sill portant. Perbaps the leading feature of the patent is the
for plank walks and plavnk roads, recently patented by Mr. ; cutting board, which is appreciated not only by dressmakers
Andrew Climie, of Aon Arbor, Mich. These articles are and milliners, but by every woman who bos ber family sew- |
made of concrete strengthened by iron rods. The process ing to do. It has n great advantage over the ordivary lap |
of manufacture is exceedingly

closed or opened instantancounsly, It is made into various |

Jacob E. Moeller, of Centralia, Ill. This invention relates
to that portion of carriage harness which is used for adjust-
| ably connecting the forward end of the trace with the hook
| or cockeye of the bames,
An improved seat lock has been patented by Mr. John L
| Dolson, of Charlotte, Mich. The object of this invention is
to furnish fasteners for the seats of spring wagons and other
vehicles, so constructed as to hold the seats securely and
allow them to be readily removed and adjusted.
Mr, Richard Ray, of Lake City, Fla., has patented an im-
proved umbrells or sunshade,

simple, and may be success-
fully conducted by any ordi-
nary laborer. The moulds in
which the posts and sills are
formed are made of wood and
arranged to hold the iron parts
in position until the concrete
sets, In the post the iron rod
extends lengthwise through the
center, and i provided with
branches which project laterally
through the concrete and beyond
the surface of the post to receive
nuts for holding the fence
boards or rails, the ends of the
branches being screw-threaded
for receiving nuts for this pur-
pose. The posts are planted in
the ground like ordinary fence
posts. If desired, & top rail or
cap may be secured Lo the top of
the post by & nut on the end of
the central rod,

The sills or ties for plunk
walks and ronds are moulded in
the same way, and are provided
with screws or spikes for secur-
ing the planks in place,  These
posts and sills are practically in
destructible, and afford & means
of building good and durable
fences nnd walks where timber
I seurce,  This combinntion of
fron and concrete fosures great strangth and rigidity, and | board, as it can be left with the work on it without disar-
when the question of durability is considered this will un- | ranging it. It ulso relieves the operator of all weight, and
doubtedly be found much cheapor than other kinds of posts. [ consequently entails no injury. Tt can be folded quickly

—_— ——— s — : when not desired for use. These stands are made up s
A Well that Needed Cleaning. chessboards and writing desks; they are also made in the

The followlog nrticles were tuken from n well recently at | form of u saddle rack, which is apprecinted by those who
Pollock, Missouri: Four wash pans, eleven half pint cups, ' Lave ocension to ¢lenn and dry harnesses,
|

CLIMIE'S CONCRETE FENCE POST AND SILL

two hats, four tin dippers, one brass tablospoon, one hoot and | The dotted lines in the engraying show the movement of
one shoe, and one basket, one teneup and one saucer, two | the parts in folding, It isnot often thatn simple invention
half gallon buckets, one piece of lightning rod.  Evidently | like this can be applicd conveniently toso many useful pur.
the family which had used that well was not lncking in | poses,

small boys as well ax gengral unthrift, Such o rubbish pit, | Further information may be obtained by addressing Mr,
however, might be o mugh less dungerous source of water | T, W, Freeborn, P, O, box 108, Newport, R L

so constructed in the top or
cover as to more effectually pro-
tect the person from the rays of
the sun or from rain.

An improvement in umbrellas
of that form in which some of
the ribs are longer than the
others, or in which the staff is
connected eccentrically to the
cover, to allow the person to
occupy the center of shelter and
be better protected from rain or
the sun's rays, has been patented
by Mr. Alexander H. Ege, of
Mechanicsburg, Pa.

A compound rotary and re-
ciprocating churn in which is
employed a rotary dasher to
whip the milk, in combination
with a reciprocating dash to dis-
place the liguid, so that the en-
tire liquid conteuts of the churn
may be quickly and continuous-
ly presented to the action of the
rotary paddle or dash by the
movement of the reciprocating
dash, has been patented by Mr,
Andrew  Menrns, of Tolesbo-
rough, Ky.

Mr. Rhodes Arnold, of Wal
tham, Muoss, has patented o
novel arrangement of the bridle
roin, whereby the rider is en-
abled to exercise control over the animal without exerting
great power and without extraordinary straln upon the rein
itself. .

An improvement in horse collar fustenings has been pat-
ented by Mesars. Ebenezer Fisher and John Watson, of Kin-
cardine, Ontario, Canada.  This Invention relates to an im-
proved fastening for metallic horse collurs, more particu.
larly for that for which the same inventors have received
lettors patent of the United States No. 924,071,

An improved form of mall hag for homeback routes, des
signed to facllitate the packiog of muil matter therein and
its removal therefrom, hus been pateated by Mr, Thomas J.

| Mayo, of Paintsville, Ky,

——
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of Loulsville, Ky., has pat
designed especinlly for

quality. but applicable generally to the
amy volatile Nquid which has been used io the
at of another substance to which it adberes.
rose Girgudat, of Neury, N, J., bas patented a
" gmmm paper to be used for orna
e paper boxes, clgar boxes, and for other purposes.
:M of Pawiucket, R 1, has patented an
o machine for breaking, rubbing, and strefching raw
Nide in ths manutacture of leather for belting and lacing.
This work has heretofore been dove by winding the hides
on shafts or drums while tonsion was applied by fixed bars
Dbetween which the Lides were strotohed  The object of
this invention is to fuellitate the operation and permit regu-
Jation of the tension.

A cheap and simple dovice, especially designed for il
road cars, 10 be affixed to the outsides thercof for holding |
and protecting eards of address, ete,, bas been patented by
Mr. Frederick G. Hunter, of Moncton, New Brunswick. ‘

An improved gute has been patented by Mr. Arza B. Min-
ton, of Philomath, Oregon.  The invention relates to that
class of farm gates which are operated by means of cords
suspended from posts, and has for its object (o furnish an
improved mechanism for opening and closing the gates.

Mr. Joseph C. Fowler, of Arcols, Texas, has patented an
fmprovement in running gear for wagons. The improve-
mont relates 1o king bolts and coupling devices for connect-
ing the forward axle of wagons, carringes, and other vehi-
oles, and it consistsin a King pin or bolt which passes from
a socket in the bolster through braces and enters a socket in
the top bar of the axle, where it is held by a cross pin, the
bolt and braces thereby sustaining the woight.  The lower
end of the bolt is formed as o rounded bearving in o direetion
transversely of the vehicle, 8o that the forward wheols and
axle may conform to the ground without effect no the wagon
body.

Mr. Edward Seyfarth, of Lanark, TIL, has patented an
improved car piercer, so constructed that the puncture can
be made exuctly in the desired spot and so quickly as to be
painless.

Mr. Jobn B. Haskell, of Staunton, Va., has patented an
improvement in the class of pails und cans which are cor-
structed with hollow walls or in part of some material which
is a bad conductor of heat for the purpose of preserving
food for a considerable time at 4 temperature which is either
above or below that of the surrounding atmosphere,

An improvement in pipe couplings has been patented by
Messrs David B. Hand and Ephraim 1. Reltzel, of Colum-
bin, Pa. This invention particularly relutes to o means for
connecting the heating pipes between the cars of a ruilway
train, but is also applicable to other purposes, It consists
in a4 novel construction and arrangement of coupling de-
vices, whereby proyision is mude for affording o universal
motion to the pipes

Native American Minerals.

Prfessor R. Pumpelly, Special Census Agent, Newport,
R. L, wishes to obiain information, for use in the forthcom-
ing census report, in regard to the occurrence in the United
States of the raw maierial from which the substances vamed
in the appended list are obtained.

Any aid which our readers can give us, either br a list of
the localitics where the raw material of one or more of the
substances pamed is found, or by a list of the persons or
firms from whom we can oltain such information, will be
thankfully received by Professor Pumpelly, at the above
sddress. The subatances referred to are:

Apatite, Iron pyrites (for sulphuric acid),
A;’.b;lm, Klmll'n), :
Asphaltum (aibertite),  Lithium,
Arsenic, Mangunese,
Antimony, Molybdenum,
Bismuth, Maguesin,
Borax, Mica,
Chrome, Nickel,
Cobalt, Niter,
Corundum and Emery, Serpentine,
gﬂdﬂ.m cement, Slate pencils,
l"eldlpuw'a'lor potash) ;h\; ston
slone,
Grahamite, ale,
Grupbite, Tin,
:l')d ::’Inlc}hluuo or novaculite,
3 olfram or tungsten,
Infusorial earths, Zine.
. oL L —

Kecoznition of the Nature of the Smull Boy,

A Western ruilroad compuny was sued for dumnges on
sccount of Injuries to s smull boy who was surreptitionsly
playing on o turntable.  The case was hrought before the
Kansas Bupreme Court, which decided fn favor of the plain.
L. The cotirt said:

“ Evorybody knows that by nature and by Instinot boys
lave to ride, and love to move by other means than their
own locomotion. They will cling (o the bind ends of may.
ing wagons, ride upan swings and swinging gates, slide
upon cellar doors and the rails of saircases, pull sleds up
Liil in order ‘0 ride down upon them on the snow. and even |
pay to ride upon imitation horse: and imitation chariots
Mlmﬁ!ﬂ a circle by means of steam or horse power,
This Jast is very much Jike riding around o a circle upon a
turn fable. Now, everybody, knowing the nature and the

machinery caloulated to atimet nnd entice boys to it, there

to be injured, unless he first takes proper steps to guard

aainst all danger; and any person who thus does leave dan- |

gerous machinery exposed, without first providing against
all danger, is guilty of nogligenee.”

— A, —
CONVENIENT PORTABLE BATHING APPARATUS.
The annexed cuts, which wo take from La Nature, repre

| sent & simple, pmctical, and compact shower bath, or hydro.

of Paris, uames it. In Fig. 1 the apparatus is shown in ope-
ration, and in Fig, 2 is shown folded and packed for stor-
age or transporation. A description of this operation is
scarcely necessary, as the engraving fully illustrates it.

A traveler can take such a bathing apparutus with him and
enjoy all the comforts afforded him at home or in cily hotels,
The apparatus can be adjusted to deliver water from above
or from below, or from above and below at the same time,
asshown. The ring can be adjusted according to the height
of the person, for adults or children, and in the latter case
a-grown person can do the pumping. As can be seen, the
apparatus can be taken apart and packed to occupy the

Fig, 2 —HYDRO-THERAPEUTIC APPARATUS PACKED.

space of a large tin pan, and can be readily stored away
when not in use. It bas s slatied loor to which the pumps,
etc., are fastened.  This floor is removed whean the pan is
cleaned.
———————e— ————— —
ROPE JUMPING

As cooler weather appronches the jumping rope will be
more and more in the hands of girls, Properly used it is
not an objectionnble plaything.  But children eannot be too
frequently cautioned ngaivst jomping agningt (ime or com-
peting to see who can jump the greatest vumber of times
without stopping, In an Casay on popular cnstoms on
public health in the reeontly published annual report of (e
Department of Statisties of Indiana, Dr. J. W, Hervey, of
Indianapolis, lnys great steess on the danger of this prac
tice. None, he says, 18 more Injurions; and in illustration
of its evil effects he mentions n case of real ogeurrence in
that city. The patient, n girl of twelyve years, was dead
when he reached the house, He says:  On inquiry 1
learned that she had jumped tho rope at school, a few days
before, five hundred time Think of five hundred rushes
of blood upon the little heart in quick succession! No won
der 1 had to make the certificate of death, * Emboli, or
clot in the heart, caused by overheat and jumping straight
up five hundred times.' ™

fnstinets common 10 all boys, must aet nccordingly. No
person has & right W0 leave, even oo hiv own land, dangerous

Not only does this practice throw o great and sometimes
Killlug strain upon the beart, but it often causes serious fo-

Fig. 1.-~HYDRO-THERAPEUTIC APPARATUSIN OPERATION, |

therapeutic apparatus, as the inventor, Mr. Gaston Bozérian, |

—

jury to the jolnts of the knoos and hips and 1o the spife,
The muscular and norvous exhaustion, due to long con
tinued jumpiog, must also be injurious
- . — - —
To Tle the Cotton Crop,

About seventy five thousand miles of hoop iron—enough
for a three-fold girdle around the carth—will be needed to
hind the forthcoming cotton crop, if it reaches the number
of bales predicted by statisticinns, or 6,000,000 bales. The
number of bands required is six 1o a bale, or 36,000,000 in
all.  They are of uniform size, 11 feet in length, and 1,200
weigh a ton,  Hence there will be required 30,000 tons of
(hoop fron, with a total length of 306,000,000 feet. The cost
| of ties will be about §8,000,000.

Correspondence,

A Light Road Locomotive Wanted.
To the Editor of the Beientific American :

The bicycle, us now made, is a practical, and, to many, &
valuable invention. Now, whoever will bring out a three
wheeled machine, that shall not weigh over two hundred
pounds, that is driven by a neat, safe, and light motor, will
not only realize o fortune, but confer a benefit un the race.
We need a machine that can be started under full headway
in five minutes or less from the time a mateh is ignited, that
can run over our country ronds as fast as ten miles per
hour. D. H. 8,

Folding Telescope,
To the Fditor of the Seientific American :

It is rather singular that the spy-glass described iv your
paper (No. 6, Vol. XLIIL) shoald not long since have come
into general use, and thut it should so long have been con.
sidered necessary to have the lenses inclosed in a case and
with so smull an aperture in the eye-piece as is gencrally
used. T have made spy glasses with but two lenses, by fit-
ting the lenses into flat wooden disks and hioging them fo a
| flat bar a little wider than the lenses, the bar being mnde of
two pieces connected together by a hinge, so that they could
be folded together with the lenses between them, thus:

But no good effect can be produced with lenses of short
focus, asthe greater the length of focus the greater will be
the magnifying power; convex lenses of not less than forty

ioches focus producing the best cffect, with concave lenses

lgnywhere between pine and fourteen inches, and with an
aperture of sufficient size to allow of being held at a short
| distance from the eye.

i Jases A. Bazis.
Canton, Mass., July 27, 1880.

i The Accldent at the Hudson River Tunnel.
To the Editor of the Scientific American:
1. In your excellent paper of August 7,1 find a diagram of
the tuunel disaster (page 80) which differs some from other
‘sketches, in that the break occurred at the commencement
of the tunnel, while in other representations it occurred at
the end of the air lock. Which is correct ?
i 2. Why was the dottomn of the air lock placed on a level
| with the fop of the tunnel ¥
| 8. Wby was the tunuel commenced thirty feet from the
| shaft ? -
| Doubtless some good reason exists for the plan, and [, for
one, wonld like to know what it is.

4. Could the aceident have occurred if the tunnel bad been
built square out from the bhottom of the shaft, and the air
lock put in on the floor of the tunnel #

1 bave conversed with many practical Colorndo miners,
and none can give s renson for the peculiar manner in which
| the tunnel i started. B W,
| Boulder, Col, ‘

I [AxsweRr =1, At the time of the aceident it was not
known exnetly where the break first started; it was given
(1o us, by Col, Huosking himself, as starting st the place
shown in our dingram, 2, The location of the air lock wis
Carbitrary: 0 the haste, after legal interforences, to test the
L compressed air system, it was placed where it now is—sim-
ply for convenience ut the time. 8. The tunnel was com-
{ menced at the distance it now is for the reason that the Hmit
of tests was renched; then the practical portion commenced.
Col. Haskins says the Now York end will bo started as they
are now armnging the New Jerscy end—from n caisson with
air locks from the top. 4. It is impossible to say if the ac-
cident could have oceurred with the tunpel projected di-
rectly from the shaft, with the air lock at the bottom of the

tunuel; but it s reasonable 1o suppose it would have been
" the strongest possible method. ] '
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TNE MANUPACTURE OF FUMPING EXGINES AND WATER

¢ ‘ METERS,

Perhaps no department of invention has developed more
mpidly than the one we now (llustrate.  When the attention
of Mr, Henry R Worthington was first turned to the sub
Jeet such a thing as no indopendent steam pump was hardly
known, Steamboats and steamships had no provision fur
running either fire, bilge, or boller-feeding pumps when the

always secondary. Even so good an wuthority as the late cent, and the cost of foundations in much larger proportion.
Mr, James P. Allaire nearly reduced me to hopeless inaction, The necessity for stand pipes or similar provision for soften-
by saying he considered it his duty to tell me that I was try- | jog the shock is obviated.  In & word, I am able to point to

ing to invent n machine that was not wanted; that no part
| of the machinery, either for steamboats or fuclory purposes,
was more satisfactory and complete than that for pumping.
And this sppesred 1o bo the opinion of almost every engi-
neer.  Another opinion expressed by & prominent engineer
of the day, Mr. Alfred Stillman, of the Novelty Works, was

a record of almost unqualified suceess in the performance of
more than 200 large and important water work stations,
| unbroken by disaster or change. No water work engioe of
mine has yot been superseded by one of another form of
construction, either for fault or by the demand for increased
supply. [ therefore respectfully ask that my case may be

wmw ut rest—a conditlon of helplessness and dan. | *ufliciently discournging at the time, yot of great value, as | considered with care and candor, hopiog that you will sub-

ger hardly to be imagined at the present time. Steam pumps
for mills, factories, hotels, offfice and public buildings, and
the thousand and one uses to which they are now applied
wero not then known,

The Worthington steam pumping engine, in its latest and
best form, has two steam cylinders and two pumps, which
are cast together to form one machine, and the pistons and
valves of the two vogines are so connected that the right-
hand division moves the steam valve of the loft-hand one
and edoo eersa.  No tappet, emnk, or other rotary device is
employed.  As the right-hand piston nearly reaches the end

of its stroke the other starts, in suoh time as to keep the |

water flowing in a constant and unvarying stream.  The
plungers are thus permitted 1o halt momentarily, and allow

the water valves to seat without slamming, while by the |

combined action of the two pistons a uniform pressure and
velocity of water is maintained. In all other forms of steam
pumps, especinlly when applied to heavy resistances, or run
at quick speed, there is more or less concussion of the waler
valves at each stroke. In a number of important services
this objection has led to the exclusive adoption of the Wor-
thington. On oil pipe lines, for example, any jar strains
the joints in the pipe and causes heavy losses from leaks. In
this service Worthington pumpiog engines are entirely suc-
cessful. Some of them now at work bave a capacity of
1,500 barrels of oil per day, forced through 100 miles of pipe
aguinst & pressure of 1,500 pounds per square inch—equal to
a vertical lift of 8,400 feet. This is the most severe pump-
ing service yet undertaken in this country.

The arrangement of this engine allows the use of the ordi-
nary slide valve, such as is found on locomotives and other
forms of crank engines. Single eylinder pumps are usually
constructed with auxiliary piston valve throws, more or less
eomplicated in detail.  The slide valve, on the contrary, is
the simplest form of steam valve known to engineers. Tt
has no cavities in which water can collect and freeze; no
tight-fitting surfaces to become rusted or adhesive; no leaks
resulting from wear, or trouble from unequal expansion of
the parts, As 8ne or the other of the steam valves must be
open always, there cun be no dead point in the stroke.  The
pump is therefore rendy to start when steam is admitted, and
is managed by the simple opening and shutting of the throt-
tle valve.

Mr. Worthington's offices are at 230 Broadwuy, New York;
88 Wauter street, Boston; and 700 Market street, St. Louis.
In the factory, which covers an arca of nearly two blocks,
in South Brooklyn, L. T, there are about 500 men em-
ployed at present, working full time, and large extensions of
the works are now in progress to meet the unysual demand
which hing sucoeaded the long period of commercial depres-
sion, The increase in the demand for small steam pumps
for ordinary work, such as hydraulic elevator service, fire
protection, railwuy water stations, boiler-feeding pumps,
ete., has been especinlly remarkable.

A lnrge force of workmen are also engaged in the con-
struction of Worthiogton water meters.  These machines,
of which there are now over 20,000 in daily use, have been
adopted by all the principal water works in the United States
and Canada.

To o psmphlet published by Mr. Worthington, we find o
full and interesting history of the rise and progress of his
pumpiog engine, from which we make a brief extract. Tt
was written at the request of the Society of Civil Engineers
for use at the Centenninl Exhibition. He saya:

**Somewhere about the yeur 1840 T was engaged in ex-
periments with a steamboat deslgned for cannl navigation,
It frequently happened that the boat was suddenly stopped
by unexpected impediments in navigation or detention at
locks. This often brought a hand pump into lively requisi-
tion for keeping up the boiler supply, and naturally tarned
my thoughts toward a labor-saving method.  The result was
the independent feeding pump, patented on the 7th day of
September, 1344, In the course of my experience I mudo

many arrangements for using the spring, other than that
exhibited in the patent of 1844,

“his, so far a8 T know, was the beginning of that nume.
rous class of following inventions for storing power to nct
upon the steam valve, when the momentum of the moving
parts was insufficient to throw it through its full distance of
travel.

e step from (his spring motion to the use of an inde-
pendent piston for driving the valve was obyious enough,
and very soon made.

[ ghould weary you by undertuking to set forth any con-
siderable part of the numerous engines made on the generul
Lugls here dndicated. T believe almost every change wis
rung upon a steam valve throw, but in those days the
amount of refinement snd complication attending their con-
struction and mansgement seemed to be an insuperable bar
to their rapid introduetion.  Upon the smullost provocation
the use of & steam pump would be abandoned pand the old
well-tried arrungements resameds for no work was fitted up
with reforence to the exclusive use of & steam pump—it wus

compelling me to look still further.  He came to my works stantiste my claim (o the high honor of Laving originated &
one day to inspect the last and best arrangement of piston  pumping engine which is worthy to be mentioned as consti-
valve throw.  After a careful and quict consideration of the | tuting a part of American progress in this most useful and
case for a few minutes, instead of the approval which I not  arduous department of mechanical engineering.”
!only expected but needed, he said: *Thisis all very welland | Our first page represents various departments of these
| very ingenious, but if you expect to bring these things into | immense works, and the works themselves are shown in one
;m'ncul use you must contrive to have n man see something | of the upper views in the engraving. The central view rep-
| he has seen before in his life, when he takes the cover off | resents the fine compound pumping engine of the Newark,

from o steam chest.” Thero was no appeal in those days from | N, J., water works, having a capacity of 8,000,000 gal
{ the decision of the Novelty Works, and this one might well | lons daily. On the right is shown one of the smaller pump-
' be called conclusive. ing engines, and on the left a water meter. The lower view

**The desiderstum of a direet-acting steam pump with a | shows the department in which the heavy work is erected.
simple ordinary slide valve was at lust accomplished, and | The work in progress at the time of the sketch and shown
from its discovery may date the real introduction and popu. |in the engraving is one of the heavy engines for pumping
larity of a class of machines which now covers the length | oil under great pressure.
and breadth of the laud. i -
““I would call attention to a principle of construction first Grimmer’s Prophecy.

adopted in a pump used on board the steamer Washington | An anxious reader submits & reprint of an extended and
in 1850, Up to that time my practice, and I believe the con- E direful prophecy made about a year ago by C. A. Grimmer,
current pructice of the day, was to make a large water valve | of Kingston, Jamaica, and asks our opinion of it.
with considerable lift. A moment’s reflection will show that | Mr, Grimmer professes to bs an astrologist, and 1o base
when the motion of & pump changes, the valves are in a | his predictions upon the position of the four great plavets,
wrong relation thereto, and must be immediately changed. | whose conjunction in 1880 will produce ** one universal car-
For an instant of time, therefore, the resistance is suspended | nival of death” from 1880 to 1887. During this period the
much as in the case of a gear suddenly reversed and produc- | elements are to play bigh jinks; things will be turned up-
ing back lash. My idea was, by the cmployment of a large side down generally by earthquakes and frightful storms,
'number of diminutive valves, each one insigrificant, and | which will convert the whole world into a universsl Sodom
with but a small fraction of an inch of lift, but aggregating |and Gomorrah. Famines, plagues, isundations, wars of
in an ample water way, to reduce this lost interval and keep | mutunl extermination, and other unpleasantnesses will
the valves nearer to their seats, thus enabling them to get | conspire to exterminate pretty much all the animal and
home in less time. The valve adopted was a plain India- human Jife that escapes the elemental eabobbery, until
rubber disk half an inch thick, and working upon a central ' August, 1887, when the Star of Bethlehem will arise, and
stem over a series of hall inch holes, with a lift of not over | things be worse than ever. ** After that,” the precise time
a quarter of an inch. There were nine of these in each | being unhappily not stated, good times will come again,

chamber of the Washington pump, making thirty-six in all.
I offer a drawing of this pump with its valve arrangement,

it represents my present views in the construction of all
pumps designed for important purposes,

T come next to apoint in my experience of great im-
portance, involving new considerations wnd justifying much
greater cost and complication of enginecring than any
hithierto called for in my business.  Irefer to the department
of water works for cities and towns, My first connection
with any important enterprise of this kind was at the city of
Savanunab in the year 1854,

“ A duplicate of the Savannah engine was erected at Cam-
bridge, Mass,, in the year 1856. This engine was first tested
by Messrs. W. E. Morris and Samuel McElroy, with the
result of 70,408,750 pounds duty.

“From the time of its first introduction the progress of
this engine toward its present popularity has been steady and
rapid. They are now found in more than 200 water work
stations in this country and Canada, numbering 280 engines,
and aggregating, in a dolivering capuelty, 430,000,000 gal-
lons per doy. It may bo said, without fear of contradiction,
that they lhave been successful and wellapproved. Nothing
approaching even an inconvenient stoppage of & water sup-
ply has yot been traced 1o their failure, While trivial break-
ages or the necessity for larger or more permunent repairs
has ocourred, no breakdown or disaster has ever taken
plaee.

*The remarkable exemption of these cogines from the
numerous necidents to which ordinary pumping engines are
lable, leads to n consideration of the philosoply of their
netion and cause of this immunity,

“ How should a pumping engine be mude to reciprocate
quictly? A careful consideration of the causes at work sug-
gests the answer,  To think of the diffionlty is almost to find
the remedy,

ST olaim thnt 1t should bo aceepted as proved that the ces-
sation of motion atthe end of the stroke, fora length of time
sufficient to allow the seating of the valves by gravity, instend
of by the action of the return currents, will completely obvi-
nte noisy, imperfeet, and Injurions action, ™

Mr, Worthington goneludes this eommunication as fol-
lows:

“ 1 have endeavored to tonch upon every point upon which
I depond to prove that T have made an fmportant, mdical,
and  permunent improvement in the hydraulic machinery
upon which towns and cities depend for their water supply.
If the question were only to deeldo botween o durable and
reliable eugine, or one of opposite chnraoteristics possessing
great refinements of construetion, it would he without donbt
gpeedily nnswered in favor of the Arstnamed englie, regurd-
less of rolntive cost,  On these points © trust I have shown
that the engine which benes my name hus taken and main-
tained the highest ground, and unless the ealeulations which
I have offered as to the cost of lnvestment be impegched and
finnlly rejocted, T mny claim (o have further shown that the
engine s also superior in point of cconomy, commereially
and practienlly considerad,  In addition, the size and cost

not only as marking the time of itsintroduction, but because |

and whoever is lucky enough to remain alive, will live
{twice as long as he ever did, ** owing to the healthy clec-
tricity or inagnetism that will surround the globe.”

This general outline is filled in by Mr. Grimmer with a
parade of learning and a wealth of horrible detail well cal-
culated to deceive and alarm the timid and superstitious.
The cirenmstance that his astronomy is as wild as his insane
imagination takes somewhat frum the edge of his prophecy
in the minds of the cooler and more intelligent. Comfort
may also be drawn from the fact that the larger part of 1850
(has already passed away, and yet the malefle influence of

Saturn, Uranus, and the rest of the planetary malefactors,
| has not been able to inaugurate any of the pestilential
!storms, famines, civil wars, and other horrors predicted.
{If the rest of the seven years are off the same pattern, ns
they promise to be, n fair proportion of those now living
will be able to look back upon thew, by and by, with rea-
sonable satisfaction. Anyhow, It is too carly and too late
to be badly scared.

An Exhibition of Gas and Electrical Appliances.

The Philosophical Society of Glasgow, Seotlund, propose
| to have an exhibition of apparatus for the utilization of gas,
| electricity, ete., during the month ending October 23, next.
The exhibits will include apparatus, models, and drawings
relating to or illustrating:

1. Coal Gas.—Its manufacture, purification, storage, dis-
tribution, regulation of pressure and messurcment.  Its
| utilization in lighting, heating, cooking, ventilating, and as
a molive power. Photometric testing of gas or other sources
of light. Residual products of gas manufucture, coke, tar,
benzole, aniline dyes, ammonia salts, ete.

2, Oils, 0il Gases, Candles.—Their manufacture and use
for lighting, heating, cooking, and motive power.

8. Blectricity.—Its generation and application for lighting,
telegraphy, motive power, ete.

A& Hydraulie Appliances.—Motors suitable for comparison
with gas motors, and apparatug for the measurement and
regulation of the flow and pressure of water,

8. Architectural Appliances.—More especinlly those which
relate to lighting, ventilation, heating, and lightoing con-
duction, and arehiteotural ironwork and sanitary appliances,
such as can be exhibited in the open grounds,

6. Miscellaneows Apparatus.—Gus lighted buoys, fog horns,
miners' safety lamps, fire damp indicators, and apparatus
for lighthouse illumination, ventilation of mines, ete.

Hop Growling in tho Unlted States,
At a recent sunual mecting of the Hop Growers' Assi.
ciation of Central New York, one of the speakers called at-
tention to the remarkable growth of the hop industry of this
conntry, a8 shown in the following statistics: ‘
Total hops grown in the United States in 1830, 6,193 bales;
in 1850, 53,060 bales: in 1879 (estimuted), 110,000 bules.
The estimate for the current year runs between 120,000 and
125,000 bales.  With the inorease in quantity grow :
has been o considomblo inerouse in price, the ave
the decade just ended being 815 conts & pound me

of the requisite bulldings are reduced at Jeast twenty-five per

the avernge of the decade just preceding the war?
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The Eoglish Patent Laws,

The engineering journals aud nearly all clussos of indus
trial newspapers of London are seriowsly advocating »
change {0 the English patent laws wherehy the cost of pa
tents shall be so reduced as to eoable British workmen
to secure to themselves their inventions.  Under the present
law, which seems (o bave been enncted for the sole benefit
of the capltalist and manufscturer, the rights of the inventor
are disrogarded.  The employer palents for his own bene
fit his workman's invention, and some of the newspapers
find fault with Her Majesty’s Parliament for the Inck of
fnterest which the members manifest on the subject in not
bringing up the new patent
bill for disoussion,

The Chemieal Review, la
menting over the inertness of
Pacliament on the proposed
smendment bill, says the subs
ject is attrcting no attention
within that body, and adds:

“*As a nation we forget the
old provert: ‘ For want of a
nail the shoo was lost, for
want of a shoe the horse was
fost, for want of a horse the
rider was lost, and overinken
by the enemy.' A good pa-
tent law, which shall enable
even the poor man to protect
his right to his own ideas, is
the nail, May we not then
say, ‘For want of a good
patentJaw invention was lost,
for want of invention our in-

dustrinl pre-eminence was
lost, and for want of indus-
trinl pre-eminence the nation
was lost, being overtaken by
its enemies, or, as they are
called in the dialect of the
day, its competitors”?

“1t is sad, and at the same
time almost farcical, to see
what * trifles light os air ' en-
gross public attention in preference to what is, in fact, the
very key not merely to our prosperity, but to our very ex-
fstence. The interests of invention ignored, and crowded
meetings nssembled to protest against the monument to the
late so-called Prince Imperial! Surely John Bull must for
ever abandon his old claim to practical common sense, and
be content to rank for the rest of his days as & maudlin,
moon-struck, hysterioal sentimentalist!"

- O -
ENGINEERING INVENTIONS.

Mr. Marshall Wood, of Alderson, W. Va., has patented an
improved railway switch which is adapted to be opened and
closed by the passing engine,
and it dispenses with the frog
usoally placed at the crossing
of the rails of the switch und
muin truck.

Mr. Eugene H. Avgamar,
of New Orleans, La.. bas
patented improved apparalus
for removing snow and ice
from railroads and streets by
heat; and the invention con
sists in a double furnace
mounted on wheels, the
wheels being incased within
the fire boxes of the furnace,
g0 that when used the whole
apparatus will become highly
heated, and the snow and ice
meited by radiation of heat
and contact with the heated
surfaces.

Mr. John G. Qurtis, of
Ludlow, Pa., bas patented a
sectional boiler. The object
of this invention is to pro-
vide a simple and inexpensive
boiler, designed especinlly for
burning wet tan, sawdust,
etc. It Is 80 constructed that
the tubes may contract and
expand without straining the
Jjoints, and o that any of the
tubes may be removed for
repairs and replaced without
disturbing the others,

Mr. Junius Poitevent, of
Ocean Springs, Miss., has
patevted an improved trac-
tion engine, s0 constructed
that it may be used at will

study of Aztec hicroglyphs leads bim to the conclusion (hat |

ltar of the Mexican sun god, and the
w of the zodiac, are
When they are

the stone was an o
chinmcters, hitherto supposed to be sigr
records of Aztec cosmogony and theogony
fully interpreted, he says, wo shall kpow ||n-.|‘||'\’|'].\' what
progress the Aztecs Lind made in science and religion
- - —
Platinum and Iridium in Mualne,

The list of metals now found in native condition in Muine

comprises copper. silver, gold, antimony, bismuth, platinum,
The last two have recently been found in the

and iridium,
Rangeley Lake region, pssociated with gold, by Mr. R, B,

SOME NEW ELECTRICAL MAOCHINERY,

We give engravings of electrie light machinery lately
perfected by H. 8 Maxim, M.E , of this city.

Fig. 1 represents a double current machive, so constructed
that it furnishes (wo separate currents entirely independent
of each other, that muy be used 10 produce two large elec.
tric lights, or may be coupled for quantity in one very
large light, or may be coupled for tension in one strong
current of great electromotive force. It s, therefore, not
only well calenlated for the electrie light, but makes an ad-
mirable machine for scientific and experimental purposes.
I Mr. Maxim calls machioes of this kind dynamo-magneto-
clectrical, as they convert
dynamic energy through the
ageney of magnets into elec-
trical energy. In the construc-
tion of these machines great
care is required to so arrange
and proportion the parts that
the greatest possible amount
of the energy consumed ap-
pears in the clectrical cur-
rent,  Not only must the
current be aceurately mea-
sured, but the power em-

Fig. 1.—MAXIM'S DYNAMOMETER,

King, of Portland. In reporting upon some of the speci-
mens furnished by Mr. King, the State Chemist, Mr. F. L.
Bartlett, says:

** My analysis proved the compound to be gold, platinum,
and iridium, and possibly osmium and some others of the
rarer metals, although no tests were made for anything but
gold, platinum, and iridium, the quantity not being large
enough to operate on in testing for other metals, which at
best oceur only in minute guantities, yet usually associated
with the platinum ores.”

Mr, King also submitted for analysis some peculiar black
sand, suspected to contain tin. It proved to be menaccanite

Fig. 2. ~MAXIM'S DYNAMO-ELECTRIC MACHINE,

with full power for traction purposes, or as & stationary | or titaniferous iron, containing over twenty-five per cent of

engloe.  The engine is especially adapted for plowing.

The Mexican Calendar Stone.
A Mexican archeologist, Befior Alfredo Chavero, hns
written a book to prove that the famous Aztec ** enlendar
#tone " was never intended or used as o calendar. His

| itanlum.  The finding of %0 muny rare elements together,

ndds Mr. Bartlett, is intoresting, and calls for further explor

ution.  Platinum i a rare und valupble metal, and it appenrs |

1o bo quite nbundant in the sands from Rangeley: it is not
at all improbable that it may yet be worked to advantage in
this region,

ployed to produce it must
nlso be mensured.

Mr. Maxim hns constructed
n pecullar  dynamometer,
shown in Fig. 2, 1o measure
the power consumed in these
muchines. It is driven from
above by u large pulley, not
shown.  The two small pul-
leys that hold (he belt to-
gether nre mounted on a vi-
brating frame, pivoted at the
bottom and operating freely.
The belt for driving the ma-
chine ig run from eitber pul-
ley of the countershaft.
When no load is on, the pull
on hoth sides of the belt is
the same, and there is no ten-
dency to move the framework in either direction; but when-
| ever anything offers resistance to the rotation of the coun-
‘ tershaft, one side of the belt is pulled, while the other iscor-
respondingly sluckened.  This, of course, draws the pulleys
| in the direction of the taut side, and just in proportion to
‘ the difference in the stress between the taut and slack sides
of the belt. The greater the resistance to the rotation of
| the countershaft, the greater will be the deflection of the
framework carrying the small pulleys. A weight and
| spring are provided for pulling against the belt. Dash pots
at each end prevent a too rapid motion of the parts. The
| pointer is so connected with the frame that it moves
through a considerable dis-
tance, so that a small frac-
tion of a horse power may
be noted.

In experimenting with the
electric light in connection
with this delicate dypamo-
meter the fullowing pheno-
mena have been noticed:
When two carboos, carefully
filed to the shape ordinarily
assumed in the process of
consumption, were placed in
a lamp and the machine
started, the recorded power
would go up to four (horse
power). If they were drawn
apart in the attempt to dimi-
nish this power, the light
would go out; but when they
became considerably heated,
the power required would
drop down in some cases to
175, only to remain fora fow
moments, when a slight evo-
lution of gases would dimi-
nish the resistance in the
voltaic arc, and the pointer
would go up to 250, while a
hissing sound would be pro-
duced and a considerable
sugmentation of the flame of
the arc.

At times, when the light
was perfectly steady and
the play of the voltaic arc
was confined to the points of
the carbons, with no bissing
and very little flame, the
power required was the low-
An iron wire touched to the positive carbon for only
4 moment would keep the pointer up to 4 for fully half a
| minute. 1t was found that pure carbons caused but little
| varintion, whilo metallic vapors in the flame required the
most power., Every fluctuntion of the flame or change in
the piteh of the note emitted was accompanied by n corre-

st

\sponding fluctuation in the power required to operate the
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machine.  Whon one machine, welghing 480 1., delven from
the dynamometer, wis connected with another oxnctly like
it, the current of elootricity from the first machine would
drive the second backwards, and the power recorded was
0'25 of a horse power.  Any friction on the second machine
shiowed instantly on the dynamometer, while to stop it com.
pletely sent the neodle up to 7680, Somo points in this dyna
momoter resomblo Edison's; but, wo are loformed, Mr,
Maxim bad bis in operation some months before Mr, Edison
made his,

Fig. 8 shows a new electrical lump designed for use in
stores, factorlen, ete. It §s nlooly inoased in ornamental
bronze work. One novel feature of this lamp consiste of
telesoopie side rods, whicl fucllitate the dropping of the
hottom Lo remove or raplace the glass globe,

The Unitod States Lighting Company, 120 Broadway,
New York, are the owners and manufacturers of Mr.
Maxim's inventions.

e ——e @ -
THE SPOTTED TRITON,
BY O PEW WM,

The spotted teiton (Diemyetylus vividescens, Rafinesquo) is
of nn olive green or brown color ahove and yellow boneath
On each sido of the bady is a row of throe or more vermi-
lion spots, each encireled by o bluck ring.  These spots vary
groeatly in number and distribution.  Thus, in specimen No
1, there are two spois on the bead, two on one side of the
body, and five on the other: in No, 2, there are four on the

hend, and  three on one, and four on the other side of |

the body; in No. 8, two on the head, and four on the right
side and two on the left; No. 4, which is much darker
in color, bins seven spots on cach side, three of the spots
being double on one side, and one spot on the occiput: No.
5 has two small spots on the oceiput and three on each side
of the body, The throat, abdomen, legs, und 1ail are gene-
rully studded with black dots, ‘The hind legs are twice the
size in bulk of the front. The latter has four digits and
the former five, the first and fifth being rudimentary. The
tail is comproessed laterally, of patatory form. The length
of our largest specimen is 3% inches; of the medium, 3%
to 81§ inches.

The spotted triton is an aguatic species, but it must be
romembered that it has lungs and is an air-breathing ani-
mal, und consequently is obliged to come frequently to the
surface of the water for fresh air. The immature tritons or
larvee are gill bearers like other urodelans; they are of adirty
brown color, and the vermilion spots are wanting,

The food of this triton consists of insects and worms,
The stomach of one which I lately dissected contained two
mosquito larvee.  Our aguarium specimens have seemed to
thrive on smull bits of raw meat. In the squarium they are
sometimes attacked with a fungoid disease, which is com-
mon to many water animals in eaptivity. They become
greatly emnciated, and at length are unable to eat, and sub-
sequently perish.

At the pairing season the male embraces the female in a
peculine manner; not with his arms or forelegs, as might be
supposed, but with bis stronger posterior extremities he
clasps her firmly immediately back of her forelegs. The
female fastens her roundish jelly-like masses of eggs, which
somewhat resemble frog spawn, to water plants, where they
remain until hatehed.

I agree with Dr. Hallowell and others in considering the
yellow-belliod salamander, D, mini-

e __

Scientific American,
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A Large bmportation of Pereheron Morses,
Ninoty-soven horses of the Percheron breed, the largost
lot ever brought to this country, recently passed through
New York on their way to Wayne, Du Page County, Ilinois,
whore thelr owner, Mr. M. W. Duoham, has & large stock
farm.  About onefourth of them were colts, the rest were |
:mll-gruwn stallions, ranging in welght from 1,400 to 2,000

:

Fig. 3 - MAXIM'S ELECTRIC LAMP,

pounds. They cost in Perche, France, from 800 to 2,000
each, and were conveyed to the sea coast in a special train,
the first ever'run on a French railroad.  To areporter of the
Tribune Mr. Dunham said:

“In 1878 it cost me $500 for every horse I brought across
the ocean. Now, however, when I'bring them in large num-

bers it costs only a little more than half as much for each. It
will cost me $100 a car for my speeiul train to Wayne.
six of the horses in a car.
I have to pay four or five per cent on the insurance,

I put
I insure them when I start, and
You

When 1 sell these

see there are large risks in this business,

R —————————————
wiws the only one of the kind ln that State.  In 1568 Mr. Doo.
bam Imported two Percheron stallions, and in 15872 went

regularly into the business.  Since then he bas brought over

| between theee and four hundred of them

—0 O -G -
Drylng » Speeific Gravity Hottle or Viask,

It not unfroguently occurs (hat o clean, dry sp. gr. bottle
or Mk Is wanted for use, und In hurrled drying sometimes
gots orneked,  The following lule deviee has been found
useful; Wash the bottle or flusk with distilled water and
dmin It for 8 moment or two. Then wash with & little
srong alcohbol and dmin the botile & socond time. The
ulcohiol need not be wasted, as it is but lightly diluted with
the residual water from the firt washing, When the bot.
tle in ngnin drained it romains wet with the diluted aleohol.
Pour in a little dry ether and wash the bottle out with this
Again drain, and the warmth of the band or very little exira
heat will then completely dry the bottle or flask. The aleo-
cohol must of course be srosg, and the ether dry, or the de.

vice falls, /. Shea, M D.
—- e -— -

Evolution of Specles In Buatterfiles,

As well known, many butterflies bave two or even three
broods in a year; one brood appears io spring, their larve
having fed during the preceding sutumn and passed the
winter in the pupa state, while the others appear later in
the year, baving passed rapidly through all their transform-
stions and thus never having been exposed 1o the cold of
winter. In most cases the insects produced under these
opposite conditions present little or no perceptible differ-
vnee: but in others there is a constant varistion, and some-
Jlinu« this is =0 great that the two forms bave been de-

| seribed as distinct species. In order o Jearn something of

: . . .
the origin and pature of 1he latter carious phenomenon, Dr,

Weismann, of Freiburg, has, for many years, carried on 3
variety of experiments, breeding the species in Jarge num-
bers, and subjecting the pupe to artificial heat or cold for
toe purpose of hastening or refarding the transformation.
The result of these experiments is, that by subjecting the
summer brood to severe artificial cold in the pupa state, it
may be made to produce iosects, the great majority of which
are of the winter form; but, on the other hand, no change
of conditions that have yet been tried have any effect in
changing the winter to the summer form. Taking this
result in connection with the fact that in high laitudes,
where there is but one brood a year, it is always the winter
form, Dr. Weismann was led to the hypothesis that this win
ter form was the criginal type of the species, and that the
summer form bas been produced gradually, since the gla-
cial epoch, by the summer becoming longer, and thus ad
mitting of the production of the second or summer brood.
This explains why the production of the winter form from
summer larvee is easy, it being a reversion to the ancestral
type; while the production of the summer form from au-
tumpal larvee is impossible, because that form is the result of
gradual development, and processes of development which
bave taken thousands of years to bring about cannot be
artificially reproduced in a single season. Dr. Weismann
lays great stresson the varied effects of temperature in modi
fying allied species or the two sexes of the same species,
from which he argues that the essential cause of all 1hess
changes is to be found in the peculiarities of physical con
stitution, which causes different species, varieties, or sexes
to respond differently to the same change of temperature;
and he thinks that many sexual dif
ferences can be traced to this cause

atus, Rafinesque (Salamandra sym-
metrica of Harlan), as merely u ter-
restrial variety of the present spe-
cies.

The insect nbove the triton inmy
drawing is the Prionotus novenarivs,
I can find no English name for it,
but as I have from childhood ealled
it the Dewil's camel, it may be well,
even if it is not a pleasing name, (o
retain it. It is of a dark ash color
and pubescent; its long cylindrical
head is armed with a strong curved
beak or rostrum; its thorax |s
arched, compressed luterally, and
deeply serrated, and its abdomen ix
fluttened above and turped up at
the sides.  With its forelegs, which
are raptorial, it catches caterpillars
and other inkects, and inserting its
benk sucks all the juices from the
caterpillar’s body before it will drop
jt. It inserts its beak into the dif-
ferent segments of its prey to make
sure no good is lost. Three or four
different kinds of caterpillars 1
have seen it dovour; it is, therefore,
beneficial, und should be protected.

The devil's camel is most nume-
rous about Philsdelphia during the
month of September. 1 have a »
note of one that was captured as
Inte us the 5th of November, 1879
Jess, und hayve the abdomen turned upward and forward.
bave never folt the evil effects of his rostrum, but Dr. Horn

THE SPOTTED TRITON.

The first Percheron stallions ever brought to this country

alove, without calling io the aid of
sexual The general re-
sult arrived at by the laborious in-
vestigation of these phenomena is
that **aspecies is only caused to
change through the influence of
changing external conditions of
life, this change being in a fixed
direction which entirely depends
on the physical nature of the vary-
ing organism, and is different in
different species, or even in the two
sexes of the same species; and, he
ndds: **According to my view,
transmutation by purely internal
causes is not to be entertained. 1If
we could absolutely suspend the
changes of the external conditions
of life, existing species would re-
main stationary,  The action of
extornal exciting  causes, in the
widest sense of the word, is alone
nble to produce modifications; and
even the neverfailing individual
variations, together with the in-
herited dissimilurity of constitution,
appear to me to dopend upon un.
liKe externinl influences, the inherit-
od constitution itself being dis-
similar because the individuals have
been at ull times exposed to some:

selection.

The young are wing- | stallions, however, I will get from $1,500 to $3,000 each for | what varying external influences.”  Almost exactly similar
I, them." {

conelusions to these hive been arvived nt by Mre. Alfred R.
Wallace, from nstudy of the geographionl distribution and

says, when it is caught by one not expert, it insorts itu ros- [ were imported by Mr. Willinm Harris, of Moorestown, N. J., | specific variution of animul forms.

trum into the hand, causing & feeling of acate pain which | in 1889,

way last for some bours, but gradually pusses away, leav-
ing a feeling of numbness jn the part bitten,

Mr. Charles Fullington, of Ohio, imported the next
lot in 1851, In 1850 one of the stallions imported by Mr.
Fullington was sent to Illinois, where for twelve years he

—_—_ -

To ReEuigve Casks ¥rom MusTiness —Burn alittle suls
phur in the empty casks, bung, and let them stand fora day,
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© HOW PAR IS BURNING OVER A PREVENTIVE !
“That ficlds which have btauvbnnu: olvor in tlml win{lot‘aln

oo from the do Ive presence of the worm is a fact in
m% | !:m. But opinion hns varied as to
% 8o effect produced by the burnlug over. 1 have
shown th {t deatroys the appropriate nidus for the Iaying
3 so oies by the moth in the spring.  Now that larval
hibe ?I’ndnblluhod, we can readily see that the fires
: ‘destroy these hibernating larvee and provent the ap-
pearnce of the moths and of a second destructive brood
from them. But we must not suppose that the burning
over would prevent all appearance of the worm; it moerely
mh its appearance in destructive numbers.  The moth

will, when exceptionally numerous, lay her eggs without
ebnoulmmt and upon plants, such ws clover, which the
Jaryn doos not rolish.®  Tn such cases of exceptionnl abun-
dance we may woll suppose that the moth will fly fnto fields
which bad been burned over and supply them with eggs,
but the ivstances in which this would result in material
damage to the crop would be very rare.
CONNECTION OF WET AND DRY SEASONS WITH ARMY
WORM INCREASE.

That the artmy worm appears in destructive numbers after
a poriod of dry seasons is a fact already recogoized, and is
in socordance with the experience of the present year, The
portions of our country visited by the worm this year were
afficted with drought last summer, and the winter was re-
markable for its mildness and the slight fall of suow,
Fitch's theory of the appearance of the worm required that
this spring should be a wet one in order to drive the moths
from the swamps and cause them to lay their eggs on the
upland. But the facts arc just the reverse, Farmers from
Virginia to Vermont bave complained loudly of the exces-
give drought. Rivers in some of the Atlantic States have
not been o0 Jow for a generation, and alluvial meadows
which have been subject to a spring flooding have this year
remained dry. These facts clearly disprove Fitoh's theory,
and we must believe that the army worm is most likely to
appear after dry seasons, regard/ess of the wotnoess or dry-
ness of the season in which it occurs. A eritical examina-
tion of Fiteh’s arguments in support of his theory shows
that be not only had no personal acquaintance with the
worm, but also made some astonishing errors in meteor-
ology, such as comparing the rainfall of Indin (?) with the
appearance of the worm here, With equal reason might we
argue that 1870 was wet in our Atlantic States because of
the excessive precipitation in the British Islands during that
vear. It is evident that Fitch was bard pressed for argu.
ments to support the theory, That the season of 1861 was
remarkably wet in the Eastern States Fitch gives no evi-
dence. From the well known connection of the presence of
plant lice with dry seasons, and from the memorable depre-
dations of the grain aphis in that year throughout the Mid-
dle and New England States, it is very questionable whether
1861 was wet. It is far more probable that the season was
a dry one like the present, in which also various plant lice
have done great damage.

The view that the army worm has its proper home in the
wild grasses in the swamps, as Fitch has assumed, must also
be considered erroncous. The moth prefers matted grass
amid which to lay its eggs, and the more tendor grasses are
those first selected by the worms. Old neglected fields,
whether their location be low or high, are the most natural
breeding places for the insects. That the worms most often
appear In Jow lands, or in the peighborhood of such, doulr-
less finds more correct explanstion, first, in the bighly
probable fact that the parent moth gets more appropriate
food at such places, either in saccharine exudations, the
nataral ““sweat  of the plants, or moisture from the ground ;
sccondly, in the well observed fact that such lands afford
the greatest extent of neglected meadows where the insect
has opportunity to multiply unnoticed and undisturbed.

Dangerous Freight,

A case marked “ benzine " or “benzoline " exploded with
terrific force on the Pacific Steam Navigation Company's
steamer Coquimbo, at Valparaiso, recently. A breach nearly
tweaty feet In length was made in the side of the vessel, for-
tunately above the water line. One man was killed. The
immediate cause of the explosion is not given. The carrying
of such dangerous freight may have something to do with
the 100 frequent disappearance of ships at ses,

- 2 SRS LR U v
American Yronware in New Zealand,
A former resident in Birmingham, England, writes from
New Zealand: 1 was much interested in noticing how

- your staple trades were represented here.  One article your

town stands unrivaled in—lamps; but in every other branch
of the hardware trade the vigorous ka;;’ heat you. In
agricultural aud gardecing implements, stoves, domestic
notions, aod the thousand and one urticles of hardware, En.
glish makers are nowbere here, For quality, adaptability,
and price, the American artloles bear the palm, I was one
day in the store of one of our leading hardware merchants,

* 1 bayo recontly recelved from Professor Lintner, Biate Iﬂvlmm;)loﬂl-ul
for New York, what are Apparently the pressed egies s oy shielly of this
moth, thickly covering clover leaves, and mixod with an abundanee of
white gummy mattor with which the moth untally sooretes them, sl in-
“.‘M In this Insanes the moths (doultless from exeoss)ve num-
bers) hiad * slopped over.”  Professor Comatock (kew\ss (nforms me that
hie b fousid the egygs lald belween the folded Jobe of & chover leaf,

Heientific American,

e :

whien o miner omo 1 for a pick and shovel, He was asked
which be would look at, English or American, Oh, Yan-

My frioud explaioed that the English will porsist In making
the tools thuir grandfuthers used, " N. Y. Sun,
- - ol A A—— e et
DECISIONS RELATING TO PATENTS,

U. % Clrenlt Court—Northern District of Hlinois.
WIITTLIRKY of al. oo, AMES ef al.  BAME ¢, ZIMMERMAN,
SAME 0. DEAN,—FPATENT BEDSTEAD FIRAMES,

odgett, J.:

:’.l l:glnm'wd lottors patent No. 7,704, dated May 20, 1837,
for an improvement in bedstead frames, declared to be f'ur
the invention embraoed in the original patent, granted hf'
vember 30, 1860, and claims T and 2 thercof construed, in
view of the prior state of the art, and sustained, ,

2. A putent will not be deféated by evidence of prior simi-
lar devices which were of an éxperimental character simply
and which were susequently destroyed.,

3. Although the efforts of prior unsuccessful experimenters
may have suggested to the patentee the construction which
lie finally adopted and perfected, und may hnve been of pro-
| fit to him ns fur ns they went, his patent will not be invali-
| dated therehy.

By the Commissioner of Putents,
LOVRIEN r&, DANINTER of @l —APPEAL FHROM THE EXAMIN-
ERS IN-CHIEP. — INTERFERENCE, —PII'E TONGS,

Marble, Commissioner:

1. Where a patent has jssued 1o two or more persons ns
joint inventors, and an application is subsequently made by
one of them as sole inventor for a patent for the same inven-
tion, an interference will be declared, and the question of
priority of invention will be determined by the weight of
evidence, the burden of proof being upon the sole applicant
to overcome not only the testimony of his adversary, but
also his own former oath of joint invention,

2. The right of the sole applicant to s patent, where the
testimony is conelusively in his favor, will not be precluded
by the mere denial by his co-patentee of the fact of sole in-
vention,

8. The decigions of the Commissioner in the case of De
Lilt vs, Avery & De Lill (€. D., 1870, p. 128) and the case of
Chase and White v, Chase (€. D., 1873, p. 99) commented
upon.

Application of €. H. Lovrien, filed August 14, 1879.
Patent No. 218,376 granted to I Banister and C. H. Lov-
rien, March 18, 1870,

On February 10, 1879, Henry Banpister and Charles H.
Lovrien made an application as joint fnventors for a patent
for an improvement in pipe tongs, and on Murch 18, 1879, a
patent was granted to them,

Charles H. Lovrien, one of the joint applicants and
patentees, on August 14, 1879, filed an application as sole in-
ventor for a patent for the invention already patented to him-
self and Banister jointly, and on September 16, 1879, an in-
terference was declared between Lovrien, sole. upon the one |
part and Banister and Lovrien upon the other.

It is contended on behalf of Lovrien that the entire inven-
tion embraced in the patent and in this application was made
by him alone; that he desired, however, that Banister, for a
consideration, should have a half interest therein, and that
by reason of his own ignorance of patent matters he allowed
Banister to attend to the procuring of the patent, and sup-
posed that the joint application, which he claims not to have
carefully considered, simply secured to Banister his interest.
Banister, on the other hand, claims that the l‘wenliou wasa
joint one, and that it was so regarded by Lovrien at the time
the joint application was made. The Examiner of Interfer-
ences decided priority of invention in favor of Lovrien,
while the Board of Examiners-in-Chief beld Bapister and
Lovrien to be joint inventors of the matter at issue, and de-
cided in their favor.

The question to be determined in the case is clearly one
of originality rather than of priority of invention. It isurged
by counsel for patentees, and such appears to have been the
ground taken by the Examiners-in-Chief, that where a patent
has issued to joint applicants, and a sole application for the
same invention is subsequently made by ove of them, a
patent cannot issue upon such application if the fact of sole
invention is denied by the other party. Two decisions are
cited in support of this position. In the first of these (the
case of De Lill e, Avery & De Lill, C. D., 1870, p, 128) the
following language occurs:

“It Is & matter of grave doubt whether one who Jjoing
another in an application for a patent, which he declares
under his slgnature, verified by his oath, to be the joint
production of himself and his co-applicant, ought ever be
permitted to deny that oath and seek a sole patent. Tt
would appear that a sound publie policy wonld require that
he should suffer the consequences of his mistake, even if
it be Innocent.  But however this may be, it may be stated
8s a rule that wherever the facts are disputed the Joint pa-
tent will not be disturbed. Tn the present ouse the burden of
proof I of conrse upon De Lill to show that he was the

’ - - .
his wole proprictorship where it was denled by the other

party. I have no doubt of the soundness of this opinion.

S DR v ) ly If this were not the case it ought (o be clearly
we,” said the man; * English are too clumsy.” | But certainl;

keo tools for me | proved on the part of such an applicant that ho was in faot
| n sole inventor,

I concur with the bonrd that * Ohase is
very far from proving himself to have boen the sole inven-
tor."  The welght of evidence ix decidedly tho other way,

While from these cases it would appenr that the roling
urged by counsel for the patentoes was there mude, yet in
these vory ensos it is also seen that it wis not followed, for
in each o decision was rendered against the sole applicant,
not upon the mere denial of the fact of sole invention by his
co-patentee, but beeause the weight of evidonce was found
to bo agaiost him.  Were I to give to theso decisions the con-
struction asked for by counsel for Banister and Lovrien, I
shiould feol but Jittle hesitancy in departing therefrom, ax [
fail to find, eithor in law or reason, any warrant for so arhi-
trary n role.  The Supreme Courtof this district, inthe case
of Bx parte L. 0, Crocker (M8, Appeal Cuses, vol, 4, p. 260),
lield that where a patent had issued 1o two persons ax joint
inventors, and an applieation was subsoquently made by one
of them ns the sole inventor of the same subject matter, the
doctrine of estoppel did not apply, but the proper course for
the Office was to declare an interference between the parties
to determine the question of priority of lnyention, as in
other cases.

In the late case of Barsaloux, James & Lyon (16 0, G, 238)
the Attorney General used the following lunguage:

“After u joint patent has once been issued upon an appli-
cation of two or more persons a8 joint inventors, if the ap.
plication erroncously described the invention us joint instend
of sole, it is not, as I have just intimated, within the power
of the Department to remedy the matter by changing the
term of the putent nlready issued, The parties interested
may file n new application, which, if seasonably done, can
be made the busis for the issue of a new patent; but such
new patent will not retroact by way of confirmation of the
original,”

If, then, a sole inventor is not estopped from making an
application by reason of the fact that through mistnke he has
already applied for and obtained a patent for the same in-
vention jointly with another, and if, a8 held by the court in
the above cited case, an interference proceeding is the proper
one in which the fact of such mistake can be determined,
there can be, in my judgment, no sufficient reason for allow-
ing the issue in such interference to depend upon the mere
denial of one party, no matter how conclusive may be the
proofs introduced by the other to rebut the same. Theumnis-
take of supposing that joint interest iv an invention is the
same a8 joint invention is a common one, to guard against
which the Office has found it necessary to give notice in the
rules that ‘‘ the fact that one furnishes the capital and
another makes the invention will not entitle them to make
application as joint inventors; but in such case they may be-
come joint patentees.” Should a meritorious inventor, hav-
ing made this common mistake, seek to have the same reeti-
fied by means of a sole application, the Office would readily
declare an ioterference, which, under the ruling asked,
would prove a mere nullity, if his co-patentee should prove
dishonest enough to deny his rights.  If the decisions cited
are precedents for such a ruling, 1 must decline to be gov-
erned thereby. Undoubtedly, under familiar rules of evi-
dence, the burden of proof is upon the sole applicant to show
conclusively his right to a patent, and he is to overcome not
only his adversary’s testimony, but bis own former oath of
joint invention.

It appears from the evidence in the case that on the 23d or
24th of January, 1879, Banister and Lovrien first discussed
together the invention in controversy. With regard to
what occurred at this meeting the testimony is conflicting.
Banister claims that Lovrien et that time suggested the
cubical bit or block, while the adjusting screw and holding
pin, both esscntinl features of the device at issue, were sup-
plied by himself. Lovrien, on the other hand, swears that
he made the entire invention in controversy as early as the
summer or fall of 1877, and at that time embodied the same
in an operative device; that early in January, 1870, prior to
his meeting with Banister, be disclosed such invention to
others, and that on January 24, 1879, he fully communicated
the same to Baunister.  This testimony of Lovrien as to the
fact of his disclosure of the invention to Banister is contra-
dicted by the latter, but is supported by the testimony of a
purty who was present at the time and who claims to have
heard the conversation and to have scen the drawing made
by Lovrien to illustrate bis device. Further testimony isin-
troduced by Banister to show that Lovrien regarded him as
i joint inventor, and that he carefully considered and fully
understood the joint application before the same was filed.
This testimony, however, is not of a conclusive character,
and is far from suflicient to overcome the direct and other-
wiso uncontroverted testimony of the several witnesses in-
troduced by Lovrien to show that he had completed and
disclosed 1o others the invention prior to his meeting with
Banistor, nod which is fatal to the latter’s claim as joint in-

sole inventor of the improvement covered by the joint putent.
He must overcome his own onth, which cannot he treated |
s o nullity, and ho mukt avercome the onth of Avory." ;
In' the subskequent ense of Chase and Whito v (hase (G, D., |
1878, p. o), Mv, Commimioner Leggott, in commenting upon }
the above decislon, sald: i
* Tt was bheld by Commissioner Fishier in a similar case (I¢
: Lill ve. Avery & De Lill, decisions, 1870, p. 128), in substance,
‘that a party 0 a jolot patent was estopped from asserting |

ventor,  The welght of evidence is, in my judgment, clearly
anid conclusively in favor of Lovrien, and shows, beyond any
rensonable doubt, that he had completed the invention long
prior to his mecting with Banister, and such work ng was
done by the Intter was but that of n mechunic and not of an
fnventor.

The decision of the Board of Examiners-in-Chiof is e

cordingly reversed, and judgment is rendered in favor of
Charles H. Lovrien,
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h . Aurora Horoalis, { clos and resultant burning. Thus, by virtue of the law of | by five for quantity and (if the original tension was, say,

- - BY PROY. B K FANGE | attmction, one constant stream of matter, which is energy, l three) by three 1o preserve the tension. Thus:

The causo of this singular phienomenon has been a prolific  is pouring into the sun to replenish its waste. This matter |

gubject of both scientific and unscientific discassion for must be formed in space, and 1s simply an aggregation of I

many years. energy, or firemist, that pervades the atmosphere. ‘
To the mind educated in cause and effect the canopy of . The cosmic matter that fallsjon the earth—that is, meteoric |

night, lighted up by the dancing specter, presents n most  matter—is about 85 per cent iron, and Is merely an aggrega- |

alloring sight. While the unenlightened are filled with dark  tion of iron dust, which is itself an aggregation of hivluihlei

forebodings of a visitation of God's wrath, the scientist sees fire-mist.  Great clouds of this fine iron dust gather in the |
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only the grand workings of the immediate laws of nature,
The heavens illuminated with red light is to the superstitious
a sure harbinger of impending wars. While the careful ob- |
server looks with delight upon the scene, and is impressed
only with the sublimity of uature, poor unreasoning man is
tortured with fears of coming evil.

In the slow development of scientific knowledge many and |
waried have boen the theories put forth as to the origin of
the Northern Lights, as we in this hemispbere call them. It
is the reflection of sunlight by the ice at the pole, says onc, |
while another contends that it is produced by great and in-
ternal fires whose chimney occupies the space devoted by
Dr. Kane to an open polar sea; but the more patient obsery-
ers have pronounced it electrie light. It is my present pur-
pose 1o look out through the light of a fow known facts in |
search of the origin of this great wonder. Not that any di- |
rect good will follow a successful inquiry in the matter of
utilizing the light for street purposes or for private illumi- |
uation, but if we can find the cause to be natural, and not
supernatural, then one more old superstition that has haunted
the memory and made life uonhappy is gone—one more bug-
bear of lormenting fear is consigned to the shades of past
ignorance. Newton discovered the law that controls the
universe, and every child should be taugbt thislaw, for with-
out it we ean comprebend nothing in pature.  How life is
produced, how worlds, how suns and planets ure formed
und held in their orbits, is known only through this law.

** Each atom has an attraction for each otber atom in the
universe, and the atiraction is proportiovate to their size,
and is lessened as the square of the distance which separates
them ingronses.” Late developments in scientific research
lead to the conclusion that all the varied original elementsin
nature, so-called, are resolvable back to one, and that one to
energy; nlso, that light, heat, electricity, and sound are
only different phnses of motion,

Heal is the arrest of motion, and all the warmth we get
from the sun is produced by the stoppage of the heat waves
sent out by its throbbing power, Chemical heat is created
by the clash of little worlds of gas beating together, and no
exception is known to the rule that heat is the arrest of
motion.

‘All the heat and all the energy we get on the carth come
from the sun, The rain clouds are lifted from the océan;
the winds sweep over the mountains and across the moors;
the blood of life, the sap of vegetation, all propelled by the
power of the sun. The visible power expended on our little
globe passes all efforts of comprehension, but it Is naught
compared with the latent hidden energy. The decomposition
of one drop of water produces a power equal to the most ter-
rific thunderstorm ever witnessed, while the decomposition
of one grain of water produces a force equal to the discharge
of 800,000 Leyden jars. All this but shadows the vast
awount of energy that comes to us from the sun. Ourearth
is but u speck in space, and not a two-thousand-millionth part
of the energy thrown off by the sun strikes us, but is expended
out in dark, empty space. This involves a vast waste by
the sun, and experiments show that the sun would be ex-
hausted and eooled down in 5,000 years if not replenished
from some source, Thz earth is passing around the sun
once n year over a path of 555,000,000 miles long, traveling
at the rate of 68,000 miles an hour. The speed of our fight
i5 eighty times more rapid than the swiftest flying cannon
bull, If the globe should strike a dead wall passiug at this
great speed, the conecussion, we are told, would burn it in.
stantly, creating a heatof which we have no comprehension
and yet the heat produced by such a catastrophe would not
be sufticient to last the sun’s waste for a period of thirty
days.

Wao are taught, however, that if the earth should let go its
plage 1 space and be attracted into the sun, that body
belng 825,000 times more than the earth, and, therefore, pos.
sessing 820,000 times more power of attraction, its immense
pull would draw us in with such a velocity that the Kinetic
force gathered in the passage would produce an impuct in
striking that would give off beat suflicient to last the sun's
waste for a period of ninety-one years,

In auy hour of & elear oight that we watch we shall see at
Jonst six or eight sturs fall.  These stars are simply small |
pleces of tron gathered and formed in spuce that have fullen
into our atmospliere in our flight around the sun; that is,
have been sttracted foto the orbit of the world and picked |
up.  Coming into our atmosphere when it is passing with
such velooity ereates o friction—a concussion—an arrest of
motion, that immedintely burns the iron.  Wesee the explo-
slon and eall it o falling star.  If an upaided eye can seesix
full in one bour of the night, then what o vast shower must
be consantly attracted by the whole curth, If the little earth,
with it slight power of attraction, brings in such a constant
shower of cosmic matter, how much more would be attricted
b] the stin, possessing 825,000 times more power of attrac
tion than the carth,  Bucl i the ease, we are told, and our
grand constant shiower of conmic mutter j5 constautly falling
into that body, forming a vast corons extending out from
the sun 800,000 miles, by the elashing und impinging of parti-

heavens, and are occasionally attracted into our orbit.  On

striking our aimosphere, flyiog with such great speed, the |

concussion, thearrest of motion, instantly burns the iron dust
and produces light colored according to the surrounding
conditions that produce the refraction. This theory is not

| without its objections, and the chief one is, perhaps, the fact

of these lights occurring toward the poles. This objection,
I think, can be met, however, in the conditions that produce
refraction of light, but our article affords no space to enter
upon that field.

The facts I have alluded to as a basis for reasoning are
of course, not my own, and I shall not be deemed immodest,
I hope, in saying that they are all well established and may
be accepted as true grounds of reasoning.

This being so, it does scem that the wonderful aurora
borealis may be fully accounted for in the burning of iron
dust that gathers into great clouds, and floats into our flying
atmosphere to be burned by the concussion.—Inter-Ocean,
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NICKEL PLATING.
THE FLATING BATH.
The nickel salts commonly used are the nickel-ammonium

sulphate (called double sulphate) and the corresponding chlo- |

ride. Other salts, such as the nickel potassium eyanide, the
acetate and sulphate, have been used, but not so successfully
as these.

The double sulphate bath may be prepared by dissolving |
three-fourths of a pound of the salt in each gallon of water |

(soft). The salt costs about sixty-five cents a pound, and is
generally considered the best for this purpose. It should be
kept neutral and up to about six degrees of hydrometer.

The double chloride bath requires about four ounces of
the salt per gallon, and works better slightly acid, the ten-
dency in working being toward alkalinity.

The bath should be filtered when freshly prepared, and
should be kept in a separate room, or at least away from the
apartment in which the buffing or polishing is performed,
to avoid contamination by dust as much as possible. Ex-
posed to the air the bath (the water) evaporates, and the water
thus lost must be replaced from time to time. To retard this
and keep out dust as much as possible, It is well to cover the
bath when not in use,  Its surface should be skimmed occa-
sionally, and it should be frequently mixed together to pre-
serve o uniform degree of strength,

The tunk or vessel in which the bath is contained is usu-
ally constructed of smooth two ineh white pinestufl, grooved
and well bolted together, and conted on the inside with good
asphaltum, applied in the melted state.

Tustead of this form a clean tub or a half barrel or hogs-
head, with an extea hoop, may be used, though from the
shape of such a vessel there is necessarily much waste space
to be filled with useless liquid,

For small baths a nent form of vessel consisting in a square
porcelain-lined (¢nameled) iron tank of suitable dimensions
is #old by some of the dealers in electroplating materials,

ANODES OR FEEDING FPLATES,

Good puro cast nickel nnodes are now abtained at o mode- |

rate cost ($1.85 1b,), und are preferable to grain metal anodes,
They usually come in sizes ranging from 13§ x 4 inches, %
inch thick, to 8 x 12 inches, 5 inch thick,

They muy be suspended around the sides of the tank or
aeross and fucing the work (care heing taken toavold bring-
ing them into such close proximity to the work that contact

[is likely to occur under any circumstunce), They may be

suspended by olean copper trusses or hooks—which should
not be permitted to toueh the liguid—from stout copper rods,
to which conuection with the battery is made,

THE BATTERY,

In nearly all large electroplating  establishments  some
form of dynamo-electrie maching Is now used instead of the
biuttery.,  They are cleanly, require little attention and
space, and afford a current more ensily adapted to the work,
nnd at o much smallor gost,

But as thele first cost is considerable, and they require
power to operate them, the old battery is still in requisition
T smaller establishments.  The earbon or chiromie nold bat-
fory® I8 more commonly wsed, as it admits of more rapid
work with n smaller number of cells; but ns it supplies a
very lntense current it often becomes necessury to introduce
resistunce colls to roduce it where small work s on hand.
Some of the hest work wo have ever seon bas beon produced
with the current derived from two or three Bmee or sulphate
of copper cells (in wories).  The amount of battery power
for u glven amount of work should be in zine surface (ex-
posed) about equal (when in proper working order) to the
surface of the work exposed in tho plating bath, with care
1o preservo the tension.  1f one cell has & zine surfuce (ex-
posed), of, sny, one hundrod square fnehes, and the work,

* Seo RONTIvio AMRNICAN Surriewnnrs, Now, 157, 188, and 159, for
descriptions of batterfes.
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Of course this is equivalent 1o three large single cells, each
exposing five hundred square inches of zine (equal to a plate
| about sixteen inches square, exposing both sides). Large
batteries of the dipping form, sdmitting of the immersion of
| the proper quantity of zine, are often convenient.
| If the current is too strong the deposited metal will present
| a dull (commonly termed burnt) appearance; if too weak it

" | is apt to be imperfect, granular, or semicrystalline.

For practical purposes the electricity may be said to pro-
ceed from the copper or carbon pole of the battery, sod care
should be taken that this pole is invariably connected (by
stout copper wires or rods) with the anodes or feeding plates
in the plating bath, for if misconnected damage is done both
to the work and the bath by the corrosion or partial solution
of the former in the latter,

PREPARING THE WORK.

Before work can be plated its surface must be freed per-
fectly from all truaces of oil or grease, oxides, lacquer, and
other impurities.  Oil, grease, ete., are removed by contact
with a strong, hot agueous solution of caustic potash, and,
after rinsing off the adbering alkali, from oxide by an acid
bath; or, if of brass, copper, or German silver, by scouring
with fine pumice stone and strong aqueous solution of
cyanide of potassium. Iron is pickled in dilute sulphuric
or muriatic acid (acid 1, water 5 to 15), and scoured with
fine white silicious sand or pumice stone. Brass or copper
is sometimes brightened before entering to the plating bath
by dipping it momentarily in nitric acid diluted with about
tweoty parts of water, and quickly rinsing it in running
water.. It should be placed in circuit immediately after
this,

The hand must not come into contact with any part of the
| work after removal from the alkali, as the slightest touch
may spoil all

On removal of the plated work from the plating bath it
should be quickly rinsed (without handling) in cold water,
then transferred to hot water, which will cause it when taken
out lo dry quickly and perfectly. If the finished work is to
present a smooth polishing surface it must present such a
surfuce before entering the plating bath. Nickel is hard and
will not readily submit to a burnishing tool.

When the work is placed in circuit in the plating bath
(and it should not be permitted to remain many momeuts in
the bath without being placed in circuit) it should be moved
about to free it from bubbles.

The process of nickel plating is a simple one, and by a lit-
tle practice and proper attention to the requirements the bath
may be worked month after month, and the metal deposited
smoothly and with certainty.

- et e
Paper.—How It Is Made,

The antiquity of the paper manufacture is, says the Boston
Journal of Commerce, probably excelled by but few other
| produets of civilization, Chinese historians carrying it back
Lo u point far in the twilight of our history. In Eogland it
wus first introduced near the close of the fifteenth century,
| snd in this country in 1608, at Germantown, Pa. The ma-
turials from which paper is produced are numerous, hut
wholly of vegetable origin, neither wool nor hair possessing
the capability of being reduced to fibrous pulp, a prerequisite
to the formation of paper. Linen and cotton rags, straw, the
leayes and stalks of the okra plant, jute stalks, manila, hemp,
and even wood fiber, are all used in the manufacture of
paper.  No substance, however, can equal good linen rags,
of which the tonghest and finest paper is made. Next in
runk are cotton rags, from which the best writing and note
paper is made,  In this manufacture great eare is taken in
the selection of the waterial and in every progess,

Gathered from all parts of the country by tin peddlers and
by peripatetic ragmen in cities, the rags arrive at the mill in
bags, a portion of the stock, perhaps, coming in pressed
bales from overthe sea.  The first process is sorting, and then
the rags are cut, usually by girls, by means of a fixed blade
in a beneh, like a short upturaed seythe, the operator pick-
ing them up by handfuls and drawing them over the edge of
the blade.  Each girl is furnished with a sandstone rifle, and
wheu a large roomful of girlsare at work the sounds remind
one strongly of a gang of mowers at work before the days of
the mowing machine, A second sorting, for the removal of
all buttons, hooks aud eyes, and hard seams, follows, and
the rags aro then dusted.  The duster is & lurge cylinder,
the surface of which is of fine woven wire, inside of which
is n shaft carrying arms set around it in a spiral form, and
revolving at u higher rate of speed than the eylinder.  This
differonce in speed gives the rags a thorough stirving, while
the spiral arrangement of the blades facilitates g
the rags, which traverso the oylindrical siove from ¢ 0
end,  White papor can be made from colored us we i
white rags, and for the removal of the color as well as the
dirt they aro submitted 10 a boiling with Hme water.

O T TS SO .




“rngs e placed in o lange rotating boiler made of balf-inch
© plate, mounted on journals snd driven by proper gearing, o5
# worm and wheel.  Through the lollow journal steam is
admitted and Kept at a pressure of from forty-five to sixty
pounds, representing a heat from 2927 to 3087, Lime water,
in the proportion of about ome part by weight to ten or
twelve of the mgs, i mixed with them, and the boiler is set
in motion.  Usually a charge requires from eight to twelve
hours’ boiling. Even this severe tost does not fully purify
the which are next passed through an **engine.”

To the uninitinted & brief desoription of this spparatus is
IIM. 1t i & tank of oval form, the walls or sides ris-
ing two and a half feet from the floor.  This is partially di-
vided longitudinally by a steaight upright partition, not ex
tending to the ends, however, but leaving o space between
its ends and tho wok's sides, of a width corresponding to
that between the sides of the partition and those of the tank.
On one side of this partition, across tho center of the tank,
is a toothed drum, the teeth or bludes of which slternate with
fixed toeth at the bottom.  These teeth tear the rags to tat
ters, but without destroying the fiber, A stream of water is
constantly passing through tho tank, and is constantly re-
moved. Thisis done by a wheel of fine wire netting that
revolves on the gide opposite to the toothed drum, taking up
the mass, but detaining the pulp, the water running off
through the shaft of the wheel, which is hollow. Thus the
water 18 used only while making o single passage around the
tank. the current being produced and maintaived by the
rolury movement of the beater or tearer.  The condition of
the g materinl when it comes from this cleansing engine is
that of a coarse pulp, technieally known as **half stuff,”
which is subsequently submitted tothe action of another en-
gine, known as n beating engine, but esseotially the same as
the cleaning engine.

But still further cleansing is necessary, The matorial is
next mixed with ehlorido of lime and again passed through
the engine. Tt is then heaped upon drainers, and looks like
a mass of half-melted snow, The white, however, is n dead
white, having no brilliancy.  To recelve this guality it must
literally be colored.  As the laundress blues her clothes to
make them whiter, 50 must the paper stufl be blued, and
when so tinted it has that same quality of whiteness as wind
driven snow, which always shows a bluish tinge, This is
quite different, however, from the blue writing paper so
affected by the fashionable twenty and thirty years ago, and
now the favorite tint in the South and in England. That is
really blue paper, while our usual white paper is merely
tinted sufficiently to remove the dead, yellow, lusterless ap-
pearance of absolute whiteness, The bluing is ultramarine,
45 used in calico printing and for other manufacturing pur-
poses, made from silicate of soda, aluminn, sulphurets of
iron, and carbonate of soda, and not from lapislazuli, This
i# mixed in powder with the half staff just before the final
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very tennclons of fiber, a full grown man baviog been car-
ried by four persons, each lifting a corner of a sheot of Jute
papor from which bags are made, designed to bold u guarter
of & barrel of flour—fortynine pounds. The jute stalks
come in lengtbs of from ten to fourteen inchoes They are
imported from Calcutts, and are the same material from
which gunny cloth and gunny bags are made. Tho stalks pass
through n rotary cutter, with stationary kuives and knives
set in u oylindor, by which they are torn o coare shreds,
A boiling under steam prossare, in arotary boiler, with lime,
follows, when the mass Is heaped and allowed to * sweat "n
few days, [t passes through the cleaning engine, s do the |
rags describod above, is blenched with ebloride of Hme, and
glzod with a sizo made of rosin and washingsoda,  The aftor
machining is similar to that used on writing paper.

Envelopoe paper and fine wreapplng papers aro mado from
old maniln rope, and paper for paper collars from cotton
rags.  In both cases the processes are of o slmilar charneter
1o thoso employed in the manufacture of paper for writing
purposes, A necessary requisite for paper making in pure
water; so paper mills are nover found on the banks of slug-
gish stroams or the shores of 1 marshy, muddy pond.  The
coloring matter for tints Is introduced into the beating engine
when finishing the half stuil.

o —— A A—
Potrolonm as Fuel,

The mail steamer Cesarewiteh is deseribed by the special
correspondunt of the London Daily News. Itis English built,
and is tho swiftest mail stoamer on the Caspian, being only
surpassed in apeed by the Nase Eddin Shah war steamer.
To convey it from the Bultic to the Caspian, it wus neces-
sary that it should traverse the whole of the Neva ship
canal, and afterwards descend the Volga to Astrakan. On
the Neva Canal are fifty-four Jocks, and the Cesarewitch’s
length was too great to allow of her entering them, Her
present chief engineer, Mr. Vine, an Englishman, cut her
into two pieces amidships, and filling up the open extremi-
ties with iron bulkheads, flonted her in this guise through
the canul. At Astrakan the same gentleman put her to-
gether again, and has remained ever since in charge of her
machinery. Her boilers are heated by petroleum refuse in-
stead of coal, a system which effects an enormous saving of
expense and labor, the heating apparatus being as thor-
oughly under control as a gas jet, and requiring but one
mun to manipulate it. It consists of two tubes, about an
inch in diameter, terminating at the same point in a small
oblong brass box. Through one of these tubes the black
residual naphtha (astatki) drops slowly, being blown into
spray by a jet of steam from the boiler, conveyed through
the second tube, This spray, when ignited, forms a great
sheet of flame, which is projected into the hollow of the
boiler. It has the immense advantage of requiring no stok.
ing, as no ashes are produced; and by turning down the

beating.

After the final heating the material is apparently a thin,

milky fuid, having no trace, to the unaided cye, of the |
fibrons character that it really possesses. Formerly the paper
was formed by hand, the workman dipping a rectangular |
sieve into the fluid pulp, and depositing the sheet of pulp on
a piece of felt to dry. But very little paper is made so now,
the Fourdrinier machine having taken the place of the hand
workman. This “ machine,” as it is called par excellence, is|
a wonderful production of skill; it ds almost wholly auto-
matic in action, and works with marvelous exactness. It is
scarcely possible to describe it without detailed engravings,
but a brief account of its work may aid in its comprebension.
Some of these machines are not less than six feet wide and
seventy five feet long, requiring a buoilding by itsell, and
making a sheet of paper over five foet in width. The pulp
is pumped into an elevated tank, from which it is delivered
to the machine through an adjustuble gate opening from a
reservoir.  The amount of pulp fed to the machine regulates
and determines the weight of the paper, and of course it
must be governed absolutely and exactly, the speed of the
machine being a constant.  The pulp flows on to a roller,
which deposits it on an endless apron of fine woven wire,
which bas a constantly jurring motion, tending to shake out
the water and aid in the homogeneons union of the particles,
Thick rubber straps on each side of the endless apron doter-
mine the width of the sheet.  Passing botween rollers which
compress it, the sheet of pulp goes over perforated boxes
from which the air 1s exhausted by a pump, and much of the
remaining moisture is driven out by atmospheric pressure.
A bath of liquid glue gives a proper sizing to the sheet after
it is fully dried by eylinders heated by steam.  The sheets,
dampened by glue, are taken toa drying room, from whence,
all wrinkled, they are sobmitted to a ealender consisting of
astand of rolls, three of chilled iron and two of paper.
These latter are made of manils paper cut in disks, with a
bole for the wxis or shaft, and compressed by hydraulic
pressure, . When tuened pod finished, these paper: rolls are
ax smooth and almost ws hard as jron, presenting o highly
finished surface.  The sheets are then trimmed by a muchine
suggestive of the guillotine, and ruled, The pens used on
the ruling machine ure of peculisr form, made of sheet brass
and fod with ink by o wick, Most of those used in this
country are made by one concern in Haorrisburg, Pa.

Book paper is made of old paper entirely. The processes
are similar 1o those employed in making paper from rags,
except that, owing 1o the more pliable nature of the mate-
rial, they are not so long continued.

flame to the required degree, the steam can always be kept
up to the pressure required for immediate starting without
the tedious and more or less wasteful process of “ banking”
the fires. An arrangement like this is invaluable for cruis-
ers lying off an enemy's port, and requiring to bold their
steam in readiness. [t is intended to apply the same system
of beating to the locomotives on the Tiflis Baku Railway,
when completed; and it will, doubtless, play an important
part in the steam communications destined at no distant
period o traverse the Steppes to Kbiva and Samarcand.

Pork Makiug in Brier.

A correspondent of the London Miller describes his visit
to a Chicago pork packing establishment as follows:

The place where I was to witness the prosecution of one
of the greatest of the industries of the latter city was Union
Stock Yard, where I arrived by strect car at 9:5 A. M., and
was introduced to one of the pig killing establishments.
The animals to be operated upon are driven up an incline,
for which, if they suspected to what fate it was the intro-
duction, they would have no inclination. This leads to a
large pen, from which they are driven into a smaller one,
where a mun is placed for the purpose of slipping a chain
on one of the hind legs of the unsuspicious porkers, which
are huuled to a position whenee they slide to the sticker,
who dispatches them while hiunging.  The stuck pig is then
passed on to @ wan who unhitches the leg, and the animal
falls into the scalding tank, which holds twenty at a time,
and three men are there engaged stirring the carcaszes up
with long poles, so that the bristles which are 1o bo removed
are acted upon by the scalding water. At the end of the
tank there is a sort of scoop which the pigs slide into, and
are lifted out of the water o & beneh, where they aro sub.
jected to the scraping and shaving process by the sciive
hands of a dozen men, They are then passed to a funetion-
ary by whom they are decapitated, after which they are cut
open und disemboweled by other practitioners, the division
of lubor principle being carried out there to the letter.  The
cutting up process follows the whole operation, taking o
great deal less time than I have tuken to desoribo it, A pig
is killed and made ready for the market in a fow minutes,
At the Mowrs, B. F. Murphy Packing Company they now
employ 210 men, have a 24 horse power engloe and four 60
horse power horizontal bollers, cloven lead tanks, 8 feet by
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cord at tho back of the bead by means of a steel pointed
spear sharpened somewhat Tike a drill, the animal falling in-
stantanconsly and without a struggle.  Every part and pro.
duot of the animals, T may meution, is utilized, nothing here
belng allowed to go to waste.

—e

Astronomical Notes,
Omservarony or Vassan Conurox,
The computations in the following notes are by students
of Vassar College.  Although merely approximate, they aro
suficiontly accurate to enable the observer to recognize
the planets, M. M.

PONITIONS OF PLANETS FOR SEPTEMBER, 1880
Mercury.
Maorcury rises before the sun on Heptember 1, and may
possibly bo seen in the early morning.
On Boptember 80 Mercury sets o nearly with the sun that
It cannot be seen,

Venus,
On September 1 Venus sets at 7h, 6m, P.M.
Junetion with the erescent moon on the 6th,
The “* Nautical Almanac” gives the conjunction of Venus
nnd Mars on the 7th at 1 P.M., Venus being 817 north of
Mars in declination,

It is in con.

Munrs,
On September 1 Mars sets st 7h, 12m. P.M.  On Septem-
ber 30 Mars sets at 6 P,
On September 7 Mars and Venus pass the meridian very
nearly at the same time,  Mars precedes Venus by ten sec-

onds,
Jupiter.

Jupiter is becoming more and more brilliant,

On September 1 Jupiter rises at 8h. 2m. P.M.  On Sep-
tomber 80 Jupiter rises at 6h, 2m. P. M.

It passes its perihelion on the 25th,  The near approach
of Jupiter to the earth will give amateur nstronomers an ex-
cellent opportunity to watch the motions of the moons and
the changes on the surface of the planet. A good opera
glass will show the moons,

If we take the hour from 0 to 10 P. M. for our walch, the
first satellite may be seen to come out from behind the planet
on September 1; to move into the planet’s shadow on the 15th;
to pass from the planet’s face on the 16th, and to enter upon
the planet’s face on the 28d.

During the same hour the second, or smallest satellite, is
hidden by the planct on the 7th; is in eclipse, by the falling
of Jupiter's shadow upon it, on the 14th; is near the limb
of Jupiter on the 23d, having left the disk, and will be un-
seen beeause projected upon the disk on the 30th,

The third satellite in the order of distance from Jupiter,
which is the largest nnd which will be most easily followed
by amateurs, may, on September 3, be seen to go behind the
planei, and on 28th may be seen to pass on to the disk of the
planet, coming between the earth and Jupiter. September
23 will be the most favorable for watching the changes of
the satellites, as one of the moons may be seen to move off
from the face of Jupiter, and another will be seen 1o move
toward the planet and to enter upon its transit across the
disk almost at the same time. Jupiter isin conjunction with
the moon on the morning of the 20th,

A close study of Jupiter during the month of September
will be the most instructive as well as the most pleasing
occupation to which young astronomical students can give
their evenings.  If no means of measurement are at band,
careful drawings should be made of changes on the surface
of Jupiter.

Saturn.

Saturn follows Jupiter throughout the month of Septem-
ber.

Saturn rvises on the 18t at 8h. 32m. P.M., and on the 30th
atl 6h, S4m. P.ML, between 87 and 4° north of Jupiter in dec-
linution,

Although Saturn is not, like Jupiter, at perihelion, it is
approaching its best position for this year, and should share
with Jupiter the attention of observers,

Saturn is in conjunction with the wanlng moon after mid-
night of the 201h,

Urnnus.

Uranus rises nearly with the sun in the early part of the

month; on September 80 it rises at 3h, 44m. A M.
—— e ——
A Table Land Across the Gulf Stream.,

In a recent dredging expedition from Charleston, 8. €.,
neross the Gulf Stream, Commander Bartlett, of the United
States Coast Survey steamer Blake, was surprised to find
the depths much less than he expected.  This faduced him,
although the trip was one primarily for dredging, to extend
the work of sounding; and he accordingly ran a line of
soundings nearly along the warmest band of the Gulf
Strenm, gommonly called the nxis of the stream, for a dis:
tance of 150 miles from Intitude 32° to latitude 88° 80* north,
on which he obtained dopths varying from 238 to 450 fath-
oms, where it was supposed that the depths would range
from 600 to 1,000 fathoms, At the northesst end of this
ling, In about latitude 33° 80" north, the depth suddenly in:
cronsed, fn o distance of 16 miles, from 457 to 1,386 fathoms.
These depths obtained by Commander Bartlett appear to

0, and three 24 feet by 6. They kill 1,600 pigs o day, and
in winter twice that number.  After being cut up the pigs |
are salted and put in icehouses

Juted is used for making coarse paper, such as is used ex
teasively for flour bugs, for which it is well ndapled, being

I also visited one of the cattle killing establishments,
where the work of slaughter is conducted with equal dis-|
patch, the mode of killing being the cutting of the spiual

i

indicate that u submarine table land may extend from the

 consts of North and South Carolina across to the Northern

Bahamas. The development of this table land Superin-
tendent Patterson proposes to have completed next spring,
when the weather will be botter adapted to such work than
o the sutumn and winter months,
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~ Business and Personal,

The Charge for Insertion under (his head L+ One Dollar
@ line for each Insertion ; abowt elght words to a line.
Adpertisments must b received ol publication ofice
a1 early ar Thursday morning to appear in next inrve,
S The pubiishers of thia paper guaraniee lo adoer-

Ctisere a circulation of not less than 50,00 coples every
weekly larwe.

For ono dollar, will send receipt for making the best
Noo-condueting Boller Covering tn use. Costs 75 cents
per barrel ; warmanted to save one-thind the fuel, 5. T,
‘H. A. Leoe's MouMing Muchines, Worcester, Mass.
‘Carbon Plates. P. Bowed8 R. R Ave., Jersey Clty, N.J

Wanted - Particulars and Prices of Wire Rope and
Winding Gear, Lowering Brakes for Inclines, and Min-

Eclipse Portable Engine  Seo lllustrated My, p 18

For best low price Planer and Matener. and latest
lmproved Saah, Door, and Mg Machinery, Bond tor
oatalogue to Rowley & Hermance. Willlamasport, 1*a.

41040 1L P, Steam Engines. Seo adv. p. 19,
Stlent Injector. Blower, and Kxhauster. Soe ady. P ML

Horlsontal Steam Engines and Boilers of best con-
struction. Atlantic Steam Engine Works, Brooklyn, N.Y.

Peok's Patent Drop Press, Sen adv,, page 140,

Blake ** Lion and Eagle ** Imp'd Crashier, Soe (IR LI

The Chester Steel Castings Co., offico 407 Libmry St ,
I‘Ilhdd’hll..l‘c..ﬂn prove by 1500 Crank Shafts, and
1000 Gear \Wheels, now In use, the suporiority of thelr
Castings over all others. Clroular and price list free,
Brass & Copper in sheety, wire & blanks. Seo ml. P
Air Compressors. Clayton Stm. PumpW'ks Bk'lyn, N.Y,

All Dealers well the New $4 Drill Chuck; holds from
O0to &6, A ¥F. Cushman, Hartford, Conn.

Millstone Dressing Diamonds. Simple, efective, and
durab J. N St New York,

The Improved Hydraulle Jacks, Punches, and Tube

ing Plant generally. Young Bros., C.E., Westport, New
Zealand

For Sale at a Bargaln,—The ** Wyandot Chief * Foun-
dry and Maohine Works, of Upper Sandusky, Olilo, fully
equipped with pattorns and machinery for the manufac-
ture of portable and stationary steam engines, elreular
sawmilis, ete., ete., will bo sold cheap and oo easy terma.
For particulars, call on or address mo as above. Geo. B.
Stevenson,

For Sale, the most complete file of Scuexrieie
AMERICAN In existence, from vol. 1 1o date. A. 8
Fowle, 8 Orchard St., Newark, N. J.

Ol established Pattern and Model Shop for sale; rear
21 Arch St., Philadelphia, I's.

Wiley & Russell M'f'g Co.  See adv., p. 108,

C. B, Rogers & Co,, Norwleh, Conn., Wood Working
Machinery of every Kind . See adv., page 180,

New styles in Steel Pens are being brought oot every
year by the Esterbrook Steel Pen Company. Factory in
Camden, N.J.

2d-hand Machinista’ Tools, Lathes, Planers, and Drills,
for sale. Address Hawes Machine Co., Fall River, Mass.

Carbutt's Gelatino-Beomide Dry Plates for Artists,
Archltecta, Amatour and Professional b b
Send for circular. Juo. Carbutt, Mftr, %th and Arch Sts,
Puliadelphia, Pa.

Recipes and Information on all Industrisl Processes.
Park Benjamin's Expert Ofice, 0 Astor House, N. Y.

Dish Washing Machine wanted; one that Is capable
of wishing 25,000 dally. A liboral offor will be made any
party possessing such a machine, by sddressing 1, WAL,
Box TH, New York city.

Books relating to Civil Engineering, Electricity, Elec-

glneering, Steam Engine,
E.&F.N. Bpoo. M6 Broome 8t,, New York.

Exports in Patent Cauxes and Mechanical Counzel,
FPark Bonjamin & Bro, 80 Astor House, New York,

For Yale Mills and Eoglnes, see page 109,

Rules for Bagineers and Firemen, and the Removal
of Scale In Bollers. Send for clreular. Rankin & Co., %0
Federal St., Boston.

For Best Quality Brass nnd Composition Castings,
address 1. Stobblos Mg, Co., Brightwood, Mass.
Telophones ropaired, parta of same for sale. Send
stamp for elroulars. 1', O, Box %6, Jersoy Cliy, N.J.

Corrugated Wrought Tron for Tires on Traction En-
gines, ete. Sole wtrs., I Lloyd, Son & Co., Pittab'g, P'a.

Malleable and Gray Tron Castings, all descriptions, by
Erlo Malleable Tron Company, lmited, Erle, I'a,

Apply to J. 1. Blaisdoll for all Jinds of Wood and
Iron Working Machinery. 107 Liborty 8t., Now York,
Hend for lllustrated catalogue .

Our new Stylographic Pen (Just patented), having the
duplex (nterchangeable point seotion, Is the very latest
tmprovoment, The Stylographie Pen Co., Room 13,164
Broadwuy, N, Y.

Advertising of all kinds in all Awerlcan Nowspapers,
Special liate free. Address B, N. Freshman & Bros, Cin.
clanatl, O ¢

Skiuner & Wood, Erle, Pa,, Portable and Stationary
Eagines, are full of orders. and withdraw thelr Hlustra-
ted sdvortivement. Send for thelr new olrealurs.

Sweetlund & Co,, 126 Unlon St,, New Haven, Conn,,
msnufucturs the Sweotland Combination Chuck,

Power, Foot, and Hand Prosses for Motal Workers,
Lowest prices, Peerless Punch & Shear Co, 5 Dey 86 N. Y,

The Brown Automatic Cut-off Engine; unexeelled for
workmunahip, economy, and durability, Write for in-
formution. €. H. Brown & Co,, Fitchburg, Mass.
~ For the best Stave, Barrel, Keg, and Hogehoad Ma-
elinery, sddress H. A Crossley, Cloyeland, Ohlo.

Best Onk Tanned Lesther Beltng. Wm, F. Fore-
paugh, Jr. & Bros., 331 Jeffurson St., Philadelphis, Pa.

National Steel Tube Cleaner for boller tubes, Adjust-
sble, darable. Chalmers-Spance Co., 40 John 8L, N ¥,

Split Palleys at low pricos, and of same strongth and
sppyirance as Whole Palloys.  Yocom & Bun's Khatting
Works, Deinkor 8t., Phliadolphin, Pa.

Stave, Barrel, Keg, and Hogshead Machinery a spe-
claity, by E. & 5. Tlolmes, fumilo, N. Y.

Nickel Plating. —Sole manufacturers cast nickel an.
odos, pure nlekel salts, tmporters Vienos lime, croous,
ote. Copaie, Hanson & Van Winkle, Nowark, N. J,, and
¥ and 9 Liverty st., Now York.

Prosses. Dios. aud Tools for working Shoot Motal. ete,
Fruit & other can tools.  Hllss & Willlams, Wkiyn, N Y.

Hydranlic Jacks, Froses and Pamps.  Pollshing and
Bufflug Machioery. Patent 'unches, Shosrs, ole, K.
Lyon & Co, 410 Graod 8t New York.

Sheot Metal 'rossos, Forracate Co,, Bridgeton, N, J.

Weight's Pateot Swam Bogloe, with automatle oot
off. The best engine made, Vor prices, address Willlam |
Wi, M urer, Newburgh, N. ¥
For Mill Mach'y & Mul Purnishing. sce illus. adv. p.93.
Rollelone Mac. Co.'s Wood Working Mach'y ad. p. 3.

Expanders. R. Dudgeon, 3 Columbla St., Now York.
For Superior Steam Hoat, Appar,, seo adv,, page 141,
Eaglo Anvils, 10 conts por pound.  Fully warranted,
Valve Refitting Machine, See adv,, page M1,

Gear Wheels for Models (list free): experimental and
model work, dies and punchos, metal cutting, manufsc-
turing, ete. D, Gilbert & Son. 212 Chester 5t "hilla, Pa

Special Wood-Working Machinery of every varlety.
Lovi Houston, Montgomery, Pa. Seo ad. page 142,

The best Truss ever used. Send for deseriptive elren-
lar to N. Y. Klastic Tros Co., #3 Broadway, New York.

Steam Engines; Eclipse Safety Scctional Boiler. Lam-
bortville Iron Worka, Lambertville, N. J. Seond. p. M1,

Telephones —Inventors of Improvements m Tele-
phones and Telophonie A Aro req 10 B0~
municate with the Scottish Telephonic Exchange, Limi-
ted, M St. Androw Square, Edinburgh, Scotland. J. G.
Lorrain, General Manager.

Hydrsulie Cylinders, Wheels, and Pinlons, Machinery
Castings; all kinds; strong and durable; and easily
worked. Tenalle strength not less than &S00 Jbe. to
square In, Pittsburgh Steol Casting Co., Pittaburgh, Pa.
New Economizer Portable Engine, Sce fllus. sdv, p, 141,

~For Shafte, Pulleys, or Hangers, call and seo stock
kept at D Liberty St N. ¥, Wm. Sellers & Co.

Wm, Scllers & Co., Phlla, have introduced a mew
Injector, worked by a single motion of a lever,

Saw Mill Machinery. Stearns Mg, Co. Sce p. 141,

Ore Breaker, Crusher, and Pulverizer. Smaller sizes
run by horse power. See p.Ml. Totten & Co,, Pittaburng.
—_—

NEW BOOKS AND PUBLICATIONS.

A SELECTION OF SPIRITUAL SONGS wiTH
Music, For THE SUNDAY-8CHoOL. Rev.
Charles S. Robinson, D.DD. New York:
Scribner & Co. Price 50 cents,

An excoptionally judicions collection of Sunday-school
hymns, Dr. Robinson's pure taste leading to  rigorons
excluslon of the rant and doggeral unhapplly »o popu-
lar in many Sunday-schools,

Mioroscopists' ANNUAL FOR 1870, New
York: The Industrial Publication Com-
pany. Limp cloth, pp. 48. Price 25 cents,

Contalns tables, rules, i las, and 14 of use
to microscoplats.  Alsoa listof American and European
microscople Nocleties, with officers; a directory of
prominent makers, dealers, and importers of micro-

pes; postal Inf ton for mi Ints, vle,

Ly

Dk Rapuerres-Berestidusorx BEL
EIsENBAIN WAGEN-RAEDERN, Eixe
SAMMLUNG  PATENTERTES (CoNsTRUC-
7108, Voo C. Kessler, Civil Ingeniour.
Berlin: 1880,  Polytechnische Buch-
hundlung (A, Seydel).  (Tire Aftach-
moents for Railrond Wheels.) 63 p,

This work consists of n digest of the Eoglish and Ger-
man patuits granted for improvements o attaching tires
to milroad car wheels, Three hundred and twenty-one
Mustrations of patents are shown, srmuged scconling
to date and provided with a brief descrlption or note.
T'his publication will bo of great value for the rulirond
englneor, ear bollder, and machinist,

HINTS TO CORRESPONDENTS,

No attention will be pald to communieations nnless
accompanied with the full uawe and addross of the
writen

Names and
given Lo inqulrers,

W ranew our request thiat correspondonts, in eeforeing
to formur answors or sriloles, will bo kind wnovgh to
name (e date of the paper and the page, or the mumber
of the qoestion,

Corronpondoils whose Ingquirdes do not appear after
o reasonable (me shoold repeat thenn, 1 not than pabs
labod, they way conclude that, for good roasons, the
Editor doclines them,

Porsons desiving speclal information which s pmrely
of & personal charsoter, and vot of genersl lnterest,
whould remit from §1 o $4, according o the subject,
A We oannot bo expectod to spend time and labor to
obtaln sueh Information withoat remuneration,

Any ninmbers of the SCIENTIFIC ANNINOAN ULy
s poferred to o theso golumus may be had ut this
office  Vrico 10 conts vach.

of eorresy s will not be

(1 A 8, usks: What is the office of &
chock valve? A It performs two offfoes: 1 1t relleves

For Alcott's Improved Turbine, seo sdv, p. 110

Burgoess' Noo-conductor for Heated Surfaces; casily
applied, eficbent. and fnexpensive  Applicablo to plaln
or curved surfaces, plpos, ¢lbows, aud valves. Bee p. 359

the pump valves from the peessure. 2 1 permits of
opening the pump for examination withoot blowlug off

| steam. and It rotaing the water o the boller In case of

the barsting of the fend pipe,

@) 8. R. asks how to letter with gold nnd'
sliver loaf on glass A, The size s propared by dis |
solving one ounce Ixloglass In Just enough water to cover
1t whon dissolved add a pint of rectificd wine splrit and
make up to u gaart with water, Give the clesn glass
a fowing coat of this, and earefolly lay on the leaf
which will then readily adbere 1o the giass. Lot it remain
twenty four hours 10 dry  The design or Jetter Is dawn |
on paper, and the lines pricked with needle holes, Place |
this against the gilded surfsce and dust it thoroughly
with powdered whiting. When the paper In removed
there will remain a correct copy of the design or letter
on the gold, Now fill up the outline with ofl gold size
In which has been groand some orange chrome, thiuned
somewhat with bolled oll and turpeotine. When this
has thoronghly dried wash off the surplos gold with
water, applied with a tuft of cotton.

(3) B. 8. T, asks: 1. For a satisfactory pro-
cess Tor waterproofing cloth. A, Satumte the fabric
with a strong hot aquecos solation of soap, pross out
excess, and fer to a d bath isting of » |
strong aqueous solution of sulphate or scct of |
alumina or acetate of lead, for several hours, Repeat if l

FPor the stronger scide (nitrie, hydrochlorie, and sul-
pharic) the only soitable vessels are of glass, porcolaln,
stoneware, or enameled iron, exclading the maetals,
platinum, gold, lead, etc. When the moriatle or sul-
phuric aclds are diluted with water, vessels of wood or
popler mache coated with gutia-percha, robber, or as
phaltam, anewer very well,

(11) W. H. 8. writes: I have been informed
thata few years since there wassold in London & pre-
pared paper for making duplicate coples of manuseript
by electriclty  The mode of using It was to place the
paper upon o metaliic surface connected with one pole
of a battery, while the writing was done with & metailic
stylus attached (o the other pole of the same battery.

| The electricity passing through tie paper changed the

colorof the paper at every polnt the stylus toached.

| Can you tell me how the paper can be prepared 10 pro-

dace this resuit? Can it be done with dry paper? Al
Satarate the paper (unsizod) with & dilute aqueons sold-
tion of lodide of potassium, and dry. It should be
slightly moist when ased.

(12) 8. asks how to make dry, black, type-
writer ribbons.  There are two kind« in the market, one

nocessary, pross out excess of liquid, and dry, not 100 | gnown as “copyable™ and one as lithogmphle. A.
rapldly, In the nir. 2 Can you give me a process 0t | Tritupate fine lamp black (or Ivory black) and warm lnrd
determining quantitatively the presence of cinchonl- | yopether (o form a thin paste and stiffen with a little
dine as an adolterant of quinine? A. Five 10 108 | guz: or tritarate fioe (soluble) nigrosine with hot gly-
grammes of the mixed alkalolds are mixed with 8117 | cerine 1o form = smocth sirup, Fill the ribbons with
grammes of cther, and the mixtare, after well shaking. | giher, and, with a light pressare, remove any excess.

left at rest until next day. By this operstion the alks- | .
Yoids are separated Into two parts: one solable in ether, | (13) C. J. H. writes: Tinclose an analysis

and another insolable in thatliquid. The part solable | ©f Massena water, and would be glad to have you state
in ether contains the quinine, while the fnsoluble part | Whether the introduc.don into It of the ordioary car-
coutalns the cinchonidine. These two parta are sepa- | bonlc acid gas with which soda water i changed woold
rated by a filter, the insoluble part washed with some | 8¢ all injure the medical properties of the water: whether
ether, and the etbereal solut) ported. This in- | this water conld be pat into the tin-lined copper foun-
soluble part §s now mixed with forty parts of bot water, | tains and drawn up thmagh, as sods water ondinarily
and converted into neutral sulphate by carefol addition | I8, without Injary to tke foantain or fixtures? If 4o, how
of diluted sulphuric acid, sothat & solation Is obtained | the f in conld be afterwards cleansed, to rid it of
having s slight alkalize reaction upon red litmus paper. | the sulphurons smell? Would an ordipary whisky bar-
To this solntion a solution of tartrate of potash and soda | T¢ be stroug encugh to charge with encogh carbonic
is added in sufficient quantity to convert the sulphates | acid gas to force the waler up to & floor above—my, 12
into tartrates, and after stirring with & glass rod, | feet—to bedrawn in the way mentioned? How mach
allowed to remain for twenty-four hours. If einchoni- | Pressure would it requirer A. The water may be charged
dine be present in appreciable quantity, its tartrate will | With carbonic acid withoat danger of affecting any of
be found separated in crystalline form. The tartrate of i its constituents. It is not safe toose a barrel In the

inchonidine is coll d upon.a diter, washed with o | TADDEF proposed. Better nse a porcelsin-lined lron
tittle water, and dried on & water bath, One partofthis | cylinder, If obtainable. Such water should not be dmwn
tartrate represents 0-804 part of cinchonidine. through tin pipes.

) Al }‘o‘?;n:k; how m&'};:?:umnw MrsERALS, ETO.—Specimens have been re-
quantities urets. A, wi . " ¢
at’s miiple o€ Saveral ounces of thé ace. by grisding. 10| ccnvu.i from t!:e following correspondents, and
an impalpable powder, that will pass readily through an | examined, with the results stated:
80 mesh sleve; mix about a drachm of the wellmixed | O. P.—The stone probably contains nothlog of valoe—
powder with ten times its weight of pure lead and one | a variety of serpentine — . S, —Calcium carbonate—of
or two fragments of borax glasa the size of peas, place little valpe.—B. M. L.—Hombleonde rock
in a scorifierand expose in a closed mufile to brizht red pyrrhotine—a salphide of won. The pyrrhotine peod-
heat antil the lead is all fosed and the ore floats on top;  ably confains a lttle nickel —G. R —Nodalar iron
then open the muffle and let a current of air pass slowly pyrites. It probably carries a trace of gold.-J. B —
over the red hot gcorifior and {ts fused contents until the | Yes, i¢ s horn silver—sliver chloride —E. M.~ The green
ore has been absorbed and the fured motal has disap- stone I phospho-caleite —phosphate of copper. The
peared beneath a covering of litharge; then remove, cool, | other, chaleopyrite—sulphide of copper and lron.—T. O
break, remove and clean the lead buttom, and place it | D.—1, Chrysolite—silicate of magnesiz. £ Chlotite—
carefully In & heated cupel weighing somewhar more | silicate of magnesia, alumins, and fron. 3 Biotite
than the bead; when the lead has melted the muflle Is | (hexagonal miea). 4. Floorspar, 5. Quartz, feldspar,
opened and the alr allowed to pass over the fluld mass and lron pyvites.—D. F.—1, A falr quallty of bematite
until the lead has all been conyerted fnto ltharge, and | lron ore, 9, Serpentine and quartz.
the ltharge absorbed by the cupel, leaviog the gold and
sliver behind; if the bead s white, ailver Is present; add
about twice the welght of the bead of pure siiver, fuse
together with the hlowplpe flame on & charcoal support, |
flatten while hot on an anvyll, and heat for some (lme to
bolling with pare nitele achl, which dissolves the silver,
leaving the gold, if any were present in the ore, as a
brownlsh black mask, which shows the chameteristic l
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COMMUNICATIONS RECEIVED.
On Lightning and Lightning Rods. By E. G A.
On the Chemistry of Electricity. By W. H G.
On New Use for Spect Frult Cans. By S. W R.
On Track Staightening. By 8. W_ R

Juster when pressed with a kuife blade, and when [OFFICIAL. |

broaght lnto contact with a drop of aqua regla, and then -
with a erystal of stannoos chloride, develops a purplish-
red, violel, or brownbshored coloration—purple of | INDE X o. F INVEN TIONS
Cannlon, . YOR WIICH

(8) W. T. R. nsks If o ground connection | Lefters Patent of the United States were

for o lightning rod will bo n good one it soldered or at- | Granted In the Week Ending
tachod to a gas pipe (lron) underground, Wil it ba at- | Allglllt 3’ 1880,
wnded with any danger to the occupants of house if
strock with lghtnlng, plpe full of gast Willalesd water ' AND EACH BEARING THAT DATE.
pe do for ground eonnection for lightuing rod® A, i
";“lw rod should bo soldered to the gas pipe, and that ‘ UThone. mackedt (7). Sre resonned ptanie. |
forwn o good ground conneotion.  No danger from the | = -
gon A load water plpe would do for groand conneetion | Awprinted vopy of the specitication and drawing of any
If the rod s soldered thereto; but an lron plpe s much | :.Mmllﬂn.‘hl.il ;:n':lo-:. .:ll:.‘lho ::’hm:k uftant lu‘::;l
01 o LI b w m od Trom oliee for one -
botter, Load ls a poor conductor of electricity. i g e R SEa Sy g s
By D, P, asks for the proportion of chemi- | patent destred wnd romit to Munn & Co, 1 Park Row,
calw usod In the mixture of white or fintUme ghiss, A, | Now York eity. We also furnish coples of patents
Flint glinss by composed of 300 parts of pare white sand, | Kranted prioe to 15, but at Increased cost. s the spevis
100 parts Of mintam, 100 parts refiued pearl ask, and 0 foations not belng prioted, must bo sopled by hand.

parts of niter, Crown glans conalats of 22 por vont of pot | T o vinehing, T, AL BS00 - oeeriernnns 290 @il
wxli, 1D por cont of Hwe, and 62 per cent of slliole sekl, | 4 ngnal trap, A. GOOAWIN «oovvioiee

(7) L. D, C. asks: 1. Suppose the mo(ivo:*“‘"-"““- B, A. Smith. ..

power for an electric lght should suddenly stop, would | :::,.'"ju.:u::;:..t”!lwl;;::m|
the lights Immodiately go ont? A, Yew %0 they | g i e holder, 18, L. Myers
wouldl, be there any known means by whioh the eloe- ' as pand, wire, B 8 Lanox

trleity oF power conld be stord o sooumlited, so that | ke te, K. Dodertek ..
e ghite woulkd not be lmpaired?  A. No, 8 What 1] Duling pross, A Buokionn. ...
wish (0 know f5, to make plaloer, Is there any way that = Math tub, T, M, Aooalrong. .. ...
slectricily, a8 8 molive power, can be storsd up, the | Beer cooler, J. . Do La Vorgne .

Ao as oan be dobe by compressing ale or ralalog water Boor ecoler, A, D, PUter. ... ..
ton helght? A. No. | i eoge fastunor, T, Lo Maxhelnor, oo oo

: Mirds o decoys, frame for supporting demt, ¥, A.
(%) 1, W. MeN. writes: In the SOTEXTIFIO | ANODwowruenieisiien
ANRNOAN, No. 86, Juno 99, 1850, page 404, Is an article | Boot and shoe seam, J. %o
nesdod “ Lanar Caustle for Purifylog Spirits™  Can | “""‘:":"" Wl‘:'_““'&:- :v.ﬁr""‘f
you ghve me the fall particnlars as to the mwanner of | W » s
treatment, or ean you (ell whoeo 0 i them? A, Ac- | s “".‘.."';‘m"‘" "Wx
conding b M. Berlion the sliver nitrate e dissolved i |y wopnoor and fantening. J. ":i"';:“‘:": oM
10 parta of sofc water, and about one-quarter ounes of | o weappor, Mark & Martinek .....,... 270
the solution Is added to sl 100 gallons of the spielt | poctles, Jars, and sinilae vessols, orelos
befory roatiiention, Phe sllver remaling in the sull (AR A1 T o Seseavaarestanes
@ M. J. D, asks bow to put up groen corn | BOX ttenor. A, Jo MU voveeorenns

+ irioka, ovtoring and bardening. J. Ambohl
and s beans fn ghass frule Jars. A, Fill the nu,w..mqu: Smith...... 4
- Letaod....... 3

completely, fmmerse thom wearly W the top 1o bolling | furgiar alara for safe. electrie,

waler for an bour ur more, o untll the contents are | Batton. DL 8, POrter ... oinunmans

(horoughly cooked.  Seal while hot, Cundy, deviee for packing, W. 5. Howe.
Oup, 1, Goldmann ooy

(10) H. 8. asks for a composition to make proaghipiaine
Jare that will hokd achd, bealde clay, glass, or welal, A, ¥ Car irake show, 3. F. Curtice (5. ...
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ﬁ\:ﬁ& Bower teap, W, P Austin ..
L. 20,00 | Bowing machine, B T Thomas .
20071 Bowlng machines, mochanism for npplylng power

Qurtridgo shelis, machine for heading, V. A. King 230,68 | Serow taps, machine for making, JoJ. Grant, .. s - ; E \ NS . Parpguny
) AR or 200,825 d G na.
Chain, drive, W. Bxnmerson.... .. 0,301 | Sorew threads, maohine for outting, 1, 8 Nehuyler 10,82 CUTLER S PULKET lNH ALER' Kiut Wine, Aqunro Wine, Quass, Gourns: jcerkian

Chain, ornamental, H. A. Chureh, .
% Cheok books, leaf cutter for, Lo W. Arno

Child™ chale, A B Stovens . oo i 3 ekt
Chironogmph, B, Le Coultre., . 0THY to,J. 8 Dotriek ... . 30,GX '
Churn, W H, Baldwin oo o L, 280,657 | Bhart coupling, J. Walker, .., Vesesnas aves SIS
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20080 emanating from :: person. affected with the disease, MOrks on prevalence of the disense, nod statistics of
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) Harvestor, H. W. Pell (¥’ St 9,52 | Tread il J. Ornlg ...oivivvinanaes . 200,751 I'lrﬂlrl und oruu;louuu&l of stove: pum' and eross-section &»Intlnﬁlolul g) llu-gn tll,m Scrion and h\{’ o ‘v'rlu ...'.'i'%’;
{ ] Hat and cap swest dand, T. W. Bracher (r). 9,531 | Tritarating mill, J. 1. Robertson 0,000 [ 5 SUTRRCSS pikn ko oross=soction of kis Aowntomer; | Lhey Wil .bo MIOURNL fuoe Lo face, sud whio
l o » ! . « AVODCTEROD  svvn wnn .- and ot o 4 n s t o 1 B
E ? Hat forming machine teeder, P, Starr. | Trolling reel and cabinet, B, ¥, Chase 250,748 miohan ln(m’ BOXAHOBODIFONG !"d dulmi‘,.nmur. — | menc:;ows?! ?lm(;mfmna‘mi l:xxl)'::::ah‘;:sdw 'lvu'lllmh:elenm
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bl Hatebway guard mochanism, T, ¥, Tyler .. | Truck, J. A, Taylor. “nssemednusnes »oavrenens <00 | g 3 8o = [ chine. The Keely m(m:r, 1?.'»“.5&4?"""""%‘“\5’35
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METALS.

Tmportant - Hooks on Motals, Metal Mintog,
‘rﬂnr\\ ovking, Awsiying, Aunlysis, u.«. 2
Banorman.~A Troatise on the Motallurgy of Iron. Con- |
nluhn. Outlines of the History of Tron, .\lmmlwmr-
O of Amy and Annlysis of lrnn Ores, Prooesses
anufetn Tron and Steol. 1lun, 14mo, 4200
n‘lnn.-Pncnml urhl\‘}» (umpnnu-n for Tin, Khnot |
0t ppor Plate Workors, 100 Hllus, 180, um

nyrxl ruutlnnl Motul Worker's Asaistant, Con:
p " : \\oullnnn mm;nlry; the Arta of \\nrlluu
by wnd Alloys | Vorging of Iron and Stowl;
Ilﬂlnnln and T«mlmnnm Mol(lml and Mixing ; Cast
Ing and hnlmllm«. Vorks In Shoot Motal; the Pro.
coum l |l(\ndcm m-l a lllwn ity of the “rlnl. Hol.
‘rocosses ﬁ‘oul-

mm \\ ith the unm\um of |

o.\ %-am-\l-u\ll riog ro-
‘H ltwr ‘nﬁ‘u nv I ul.-nmlm- n:‘n A
.m ‘onx lllll facture of 1 mlﬁ
ror. Y John Percy. The M nn-'mm Mal
With o ﬂP ™y “tagd
{3 Meotalllforons

ies o \ and Min.
.—‘ L] -
Hy 1, Davios, FGs, Min Koginoor, K‘I‘-
winnerot Minos, Quirries. and Coillerios. W50 pp.
Hiustrnted by wwwn of Urologieal Vi uvmnnnn-.
Mining Opomtions and Machinery, domwn from the
practice of all parts of the workd, 500
thquml ~ Motz ~ 1\ |'Mll‘l.l Manual of Chemical
Analysis and A Ax Applisd 1o the Maonufae-
’umul Lron from I res, and to Cast Tron, Wroasht
ron, and Steel, ss tuund In Commerce. Ry DeKo-
niock, Diete. and let, Amerioan Kaition. with
ulﬂ ABd an Appendix on [ron Ores, by AL wel

Ty i he Practioal old Warker, The Art of Aloyl
x olting, uunlnn urlnﬂ Coloring. (uuram;’-'.'ffi
Rofning ; "rocessos of Manlpulation, Recovery of
Warte Uhetnica) and Phyaloal IProperties of Gold, Mix-
lnu u_{_‘\llgu‘{-. Solders, Enamel, olo., ote. 2mo,  $1.59

yorsmith's Hand Book. Instruetions for
All(»ylmnml Working -llvrr‘ Refining, Molting, Sol-

de l;" lmlwlom. vto. lustrated. I2mo, &3
Guettier— Practionl Guide for the .\lnnn-
Moty nof.\h\um Allun Comprising their Chemical
and Physionl l‘mmrue: 'nh their Preparation, Com-
i lon and Uses. ho French of A, Guettier,

¥ A. A, Fesquet. 0,
Gruner.—st Biast Furnace "henomena. By M. L.
Gruner, - of Metallurgy. Boole des Mines, ®vo,

Kirk.—~The Founding of Metals. Dlustmated. Syvo, $2.%9
Kobell.-—ﬁml.—\l inemlogy Stmplified : A short wethod
f Determinine and ('hu!rylnx Minerals, by { means of
-Imwelhenuc-l Exporiments In the Wot Way. ¥From
tho German of F. Von Kobell, with an Introduction to
lllowp,lr .\nalpb.. and other additions. By Heorl
“. .
Landrin.—A 'rmnu on Steel. € omprmng its Theory,
Metallurgy P‘r‘\c)r i‘nﬂw Working, and Use.
Fhe ny A,

From the lﬂqnel 1m0, . 80
Larkin.—~The Practical Brass and [ron Founder's Gulde.
A Concise Treatise on Brass Founding, Moulding, the

Improvements in the Manufacture o lmu and Steel
b ¢ Bessemer Process, ete., ete. By James l.a::m_i
' e

0, - . - . . = - .

Licber.—~Assayer's Guide; Or, Practical Directions to

on. ers, and Smeiters, for the Tests and

ﬁ eatand by Wet Processes. for the Ores of

the 'rlncl Metaly, of Gold and Silver Coins md
Alloys, nnd of Coal, ete. 12mo,

Nuvlo ~=Manoal of

n oation to Manufacturing Processe:

3 2.0
Nonnlndy.—ne Commercial Handbook of Chemical
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%%, Perfectly Smooth, Thoronghly Seasoned

.5
Eleetro Momlurxy lncludin‘ u’v'.l.'

BOCK BREAKERS & ORE CRUSHERS.

This tnohine hns £ (THE “BLAKE" STYLE)

ORINe hns for twenly yoars stood the TEST, and found to be the besf one made for
l-nw\htnﬂull ll)l;:'l'n nll lmr’\l nuc'l brittlo substances, such as OREs, QUARTZ. EXERY, ote., ote
saen, for tho L twont z O t . -

JRORInssansrie tands its maanuleatirar . Ll ) CoNNeNeS WHN'TES masufietars of this

FARREL FOUNDIEY AND MACHINE CO., Manufrs,, Ausanin, Conn,

WURTHINGTUN STEAM PUMPS,

OF ALL SIZES AND VOR ALL PURPOSES,

| HENRY R. WORTHINGTON,

20 BROADWAY, NEW YORK. 8 WATER ST., BOSTON, W MARKET ST, ST, LOUIS.

NEW YORK BELTING AND PACKING COMP’ Y.

The Oldest aud Largest Manufancturers of the Original

SOILID VUL.CANITE

EMERY WHEELS.

stan.aand ll} « And HOS

e 19 1N III'ITINC- AND PFACKING CO.
Jﬂll\ ll (llll'\l'.lt Treas, Colng .\"li“' YORK.

STEAMPUMPS,

FOR EVERY DUTY,

VALLEY MACHINE CO.

EASTHAMPTON MASS.

“BLAKES CHALLENGCE” ROCK BREAKER

Patented November 1S, 1579,
For Macadam Roead making, Ballssting of Railreads. Crushiog Ores, use of Ir
ete. Rapldiy superseding our older sfyles of Blake Crusher on »
ency. and simplicity. Adopted by Ilmportant Rallway and Mi
First Class Modal of Superiority awarded by American [astitute,

BLAKE CRUSHER CO., Sole Makers, New Haven, Conn.

NEW Y

Emery Wheel

Furnnces,
pount of its superior sfrengfh, «Sei.
% Corporations, Cities, and Townus

CUT THIN LUMBER!!

Manufactured by our Patent Noard Cutting )hthlnu
and Neasoning Presses

Prououuced the only Perfect Cut Lumber!!|

MAHOCANY, 3

Rosewood. Satinwood, Walnut, Ash. Red Cedar, Cherry, |
Ouak, Poplar, Maple. Holly, Frepch Walnut, ete., etc., in |
Logs, Piinks. Boards, and Veneers.
Send for catalogue and prioe Msts,
GEO, W, READ & CO.,
18610 0 Lewt s St., foot 3(h and 6th Sts., New York.

PORYTARC MLLS

or, Practical Instrootions for the Determina-

U(m of fho Ymrlmlc or Commercia! Value of Suab-

u.nd anpufactures, in Trades, and the An-
Edllod H. )l.\oad T2mo, .

Nort ¢ Practical Assayor, containing I-:uy \lelhmh
lor lhe Assay of the Frincipal Metals and Alloys
Designed for plumn and those interested in snnr >
By Oliver North. Imo,

()rtun — Underground Treasires: How and Where to

Mnd Them. A Key for the Ready Determination of
l" the Useful Minerals within the United States,
Jumes Orton, AM, Tlustrated, 12mo, 5

Ounnnn ~The Moulder and lmumlcrn Gulde. l‘.‘n-

by A. A, Fesquet.

OVormux:.—-llw Munufacture nf Stool, By AA. h}(-)

(u%om—ueullu of Tron and Steel, theorotical and

practioal, In all its branches, with special reforcnce to

Auwrlun matorials and procosses. Illustratod by

numerous large folding plates and wood engravings.

lvu . 5w

1" and Stowe.—New Gulde 1o the Sheet Iron and
M I‘lll Holler,

a 2.0 |
l'hl.llp- and Durlington,—Records of \llnlnt and )l«su‘l- .

lurgy. Hlustrated. 12mo, 00
Poroy. -.\lnull of Slivér und ‘Gold.” Part 1, llver,
8 puges, #1000
P my.—-Munuhc&um of Wumstiin Bheet iron, nva‘
nper,
Roulour.—(ialvun( nluuu )lnnl sulations, A;vnﬂlml
uloo for the Gold and Silver Elootro-pinter and the

inlyano-plastio Operntor. 137 engravings. 6 p-e " ‘
int

Byo, . . . : o
Tables Showing the Walght of Ilouna bqum and

Bar Iron, Steel, ete., by measurem 0.5 |
Urbln and Broll.—Fractiod) Guide (ur l'mmllng lrnn.llul

tenl, Avo,

Yull—Galvanized Iron Cornfce Workers’ Manual, Con- |
talning instructions in |ny|n= out the different Miters
und making n-(lunu for all kKinds of plain and elrouler
work, lllustrated, 4to, 500

Warn—~The Eheet- Motal Worker's Instructor. For
Zine, Bheot-Iron, lux;mr and Pin-Plate Workers, 10
whioh is ndded nn wndix, containing fnstructions

or Bollor Making, Measurement of Surfaces und
Hollde, Rules for Calouluting the Welghta of differsnt
fgures of lron and Steol, Tables for the Welghts of
Iron, Steol, nlt.' Lluxtratod by 82 plates and 5 wood
engrmvings £

Wil - 'r-uf.,. u! Qulllullvo (hemieal An-lrl-. With
an Introductory Chapler on the Course of Analyais,
Ny M WIHL  Edited by C, F. Himes, Svo 1 80

Wohler.—~A Hand-Book of Miners! Analysis. By ¥
Wohlar, &m-d by Henry . Nason. llhuunml
mo, . . . . | SR
""llw -buu- or any of our I-ouh sent by mull rruu

o w-uuu ut the publiontion prices,

ENRY CAREY BAIRD & CO,,
lndlutrlll l'ubll-lwrn. Nooksellors, nnd Imwru-rl,
M0 WAL T BTUNET, luu ADELPILIA,

T/GHT & SLACK BARR lM'A\,Hlmpy

il 19A SPECIALTY L2
JOHN GREENWOOD &(
ROCHESTER N.Y

l.'un SALE-PATENT I(IHII'I‘-HanhIn“ new, tak.
1oy, und uwm‘é torritory Inr o, or will exohunge
for Jproyed eal llnln. A ironn
N‘l Box D, Lebanon, O,

Trow City Dir Directory for 1880--81,

'~ \ Tony ol
WILRON'S BN un -brf(ll“l;_ k argopd

odl‘llln I)' n'llro 3 ml( x’ Ciion 08, Ko Rt e

AN Dl DERS uldnnw-l o the Trow ((ny Dis
I University Pluce, New

rm-ltry Compony, No, 11
+ promptly nitonded Lo,

'lul«u make Money with

SOULE & CO., 1j0
La ‘wlln Steeet, Chilcago,
ML Wilte for particulars,

Bookwaller Engine,

Compaet, Bubstantial, Econom
Tonl, and easlly manage
antoesd o work well
full power olaimed. ghae and
Holler voaplote, ln-llnllll uoy
o ornor, Pump, oto, st the low
\prive of
llmuﬂ' vuwuu i U0 0
: R
l,' - " Wi
[ ¢ Fat on onrs st Kpringtield, O
JAMES LEFFEL & €O
Muripeield. Ohio
OF 10 Liberty B, Now York

MUNSON BROTHERS.

o M ACTWACRY

ANS WL FORRSIINGS 8
UTICANY.U.S.A.

w. ARD O TOMT Butw
WA N TE D one or twe purlm-r-. 1o take
an interest In & Foundry and

“llclllll('§hop. One 0f the most derirable manufacturing
Central Pennaglvania. on the line of the P, R K.

|

ENNSYLVAN I A {nah:llan‘u. and well su 'pp;:ed with u:bouﬂ; %nd} ck{_ur:;hc;;_.
t tersection of t -

DIAMOND DRHI— CO n‘nd .".‘ l.nl F!ik b Y -l:lnug m:::hmlu or any person desiring

2 VILE PA to enter business, can have a rare opportanity glven them,

Call 08 or address W. 1, H. NIVIING, NIVLING, Agt.. Tyrone, P

THE F FRICTIUN CLUTCH CAPTAIN

can be applied to all classes of
machinery that Is driven by
fiy-wheels and are Hable 1o be
broken byl]:uwer stored up in
wheel, such us calendoer rolls,

upn‘lllnx machings, prossces,

and wire drawing machines.

We can warrant to save gear-
ing and all machinery from
breaking Dy using our
clutehes. Starts gradual

stops quick. \uy mmount of
power controlled,

Wood-Working Machinery,

Suoh ns Woodworth Planing, Toonguing, and Grooving

Machines, Dunlol's Planers, llohardson’s Patent -

| woved Tenon Muobhines, ‘hlulll-ln Moulding, and
to-Saw. Muchines, Enstman's Pat, Miter Machinel, and

| Wood-Working Maohinery gone rully \Iunuhu tured by

\\lllll"llll\ RUGG & RICHARDSON,
‘ 2 Sallsbury Street, Wi oruwu-r. Masa.
(Hhuu (nrmrrly 0oU nmml uy L BALL & CO.)

PONY PLANER

Wil plane 8 Inches thick, ana | Friction Hoisting Engloes and Holstinz Drams,
o thin os 3 ineh, and in quan | for line shaft and safety elevators. Can be run fastor
tity from 8000 to 15000 hu-( ln and stop quldmrlhnn any other friction.

ton hours, We build four alzes, D. FRISBIE \\ L().. \v“ Hov e, ( [
10, %0, 24, and 50 tnch, either with e -

ro.OR ko xalar Joad.. 0, l‘()U\l)R\ AND MACHINE SHOP

A S8 J
BNRSRA 1 d HRwW L p{‘l‘tfhl wunts to contruet for the bullding of muchines or

hiap! ot ()
P":‘l:‘ :';‘{'-“ud e Son o any work in that line of business, Cun fnfsh from two
¥Yor urilculnn addross to threo tons of custings daily, and do Lathe, Planer, and
Fita & CO,, Drill Pross work. Addross FOUNDRY,
1o, N. Y. Care N. W, AYEI & S0, lhumh)phm Pa.

THE VITRIFIED EHERY WHEEL,

The only one made on solentifio prineiples. 1t runs 2r
In wator or oll,  Can be mado dr{ enough for the hard.
ost work, nnd soft wnough for the most delieato tools.
Tt hoats [ess than nny other wheel, It will gut iron, steal,
b I. allver, copper, um:illtln ruullo. and wooil'; ino,
rubbor, pupuer, ung Irnll rolls r' .

\inu Wil i CO.

Bl M., Westficld I\lunn. r : " = Ty
SV - WANTED TO EXCHANGE!-BOUND
EL EVATORS Volumes of the BCLENTIFIC AMERICAN from July, 1864,

- to Jan,, 18905 also, the frst 53 numbers of the SUCPLE
AN kinds of Holsting Muaohinery o | MENT, 'for readable Ubrary books, history or tmavels
u e lnll‘v Rteam, “ydmnnv. and | |-w!umvd Address J. B, Mason, Look Box X Mc-llm 0,
sit  Vower  for Puassengors und
l i, lron Fumsoe Lifta, Port.
lolsts, STOKES & PARRINH
OLh nod Chestnut S, Phills, Pa

EXTRA BARGAINS,

Town rights, $10; county, 25, Dest novelty yel manu-
fnctured, If you want 1o wake money, address, with
. s : stamp, J. H. MARTIN, Hartford, N,
NEW SBCANDINAVIAN DRIVING BAND. —
A paper roud by W, Willson Cobbatt before Lho ¥oolety
of Foremoen Bogineers, whorein the author desoribes tho
oo nnlly Introduced woven In-lnm& manufaotarsd In
swoden, and olalms superiority for it in point of alm-
| phieity, amolency, An wwor lesther, rubber, or
CONYAN Dults, l):llu ) mssion of the -m-{uu by
the members, and table showing rosults of experiments
e 10 tost the comparaiiyve rnlnlluy of the Soandina-
vian and leather be fllnp mtalped In BCIENTIFH
AMBIICAN BUPPLEMENT, No. 289, Price W0oonts, To
bo had at this ofloe sod from all nowsdealers

Furnioo Hoist,

,.*_._

LY

AR T iy
uulu ST
PUERLEST F AR

sl
'AQ.P‘SONS;“V S INATLD SAW

ANY PAR OF

‘@"H.W«l, 10,

(FREE)
e W oORL

0, EMERSON, SMITH & 0
55 BEAVER FALLS,PA

BNEECH LOADING DOUBLE SHOT GUN

wattaniod guality 4uly S 1A S0, Send

|...|.u.u ® and ey, slao maaliod fres, §3Bleks
Iated Tahot Bavolver for $ 1,00, & good Tahs ‘SI.IO o Doy
¢ "A.l e .I-lllulv e um-u-.- Lahal, MK Howssshlo N Y. Oy

J CENTS EACH

I PAY 10 Inll our lluhtn'r Prinunu !kamln Sam.
plos fron, Taylor Bros, & Co,, Cloveland, O,
Pulley Blooks, -ucisiao.

5 @9 pie i 2 AIR COMPHESSORS.

ings. 'K ki,
W WOIK THE NORWALK TRON WORKS C0,,
BOUTH NORWALK, CONN,

Tare 1o W ,n " Pt Iren Bheees LOCK Hox W, Look
| Brongyed Bk, Tinn Kok, Biosl Kabler Bkt port, N. ) {5 \

Al sthe r khuh lm‘ll‘n.l‘hltg: nnd Inferior. Our nume bs stamped in foll spon all our |

'INVALID ROLLING CHAIR.

yrone, Pa_. s a very healthy place; has about S50 in-

ROOTS’ New InoN BLOWER.

POSITIVE BLAST.
IRON REVOLVERS, PERFECTLY BALANCED
IS SIMPLER, AND HAS
FEWER PARTS THAN ANY OTHER BLOWER.
P.H. & F.M. ROOTS, Manuf'rs,
CONNERSVILLE, IND.
S. 5. TOWNSEND, Gen. Agt., | § m&“df‘-
WM. COOKE, Selling AgL., 6 Cortiand! Street,
JAS, BEGGS & CO,, Selling Agts , 8 Dey Street,

L9~ SEND FOR PRICED CATALOGUE.

oLDRELAR)
NO FAILURE

HEA &SISCO ]

NEW
YORK

HIGH RAILWAY SPEEDs — BY W.
Barnet Le Van. Description of trial trip of the “ new
departure " loosmotive No. 5000 imade by Barnham,
Parry & Co.), from Philadeliphis to Jersey Clty and re-
turn. Account of speed made between stations golog
and coming. Steaming capacity of the new locomotive’s
boller. Water consumed. Best speed made. 51 miles
per hour. Table speeds in miles per hour of the fast
mu in Europe and America. Contalned in SOIENTIZFK
AMERICAN SUPPLEMENT, No. 240, FPrice 0 cents, To
bn- had at thi m- © uul n-.m all newsde -h e

(RECLINING)

I'OLDDKI uum CO.. \cw lhve.. oun.

FOR SECOND-HAND ENGINES,

Address HARRIS IRON WORKS, Titusville, Pa.
Works 1 mlh-

TELEPHON E [, =i

Circulars free. HorooMmn & Co., Mallet Creek, Oblo.

CAVEATS, COPYRIGHTS, LABEL
REGISTRATION, El C.

Messrs: Munn & (o
tior of the SQAENTIFIC AMERICAN, ¢ON

in connection with the publics-
one to examine
rs of Patents for

Improvements and tc sct as Solicit
Inventors

Iu this line of basiness ther bave had OVER THIRTY
YEARS' EXPERIENCE, and now have unegsoled focifities
for the Preparation of Patend Drawings, Specifications,
and the Prosecation of Applications for Patents in the
United States Canada. and Foreign Countries. Messrs,
Munn & Co, also attend to the preparation of Caveats,
Registration of Labels, Copyrights for Books, Labels,
Reissues, Assiguments, and Reports on Infringements
of Patents. All business introsted to them is dooe
with special care and prompiness, on very moderte
terms

We send, free of charge, on application, a vamphlet
containing further information about Patents, and how
to procure them; directions concerning Labels, Copy-
rights, Designs, Patents, Appeals, Relssues, Infringe.
ments, Assignments, Rejected Cases, Hints on the Sale
of Patents, ete,

Foreign Patents.—We also cend, frve of charge, &
Symopsis of Forelgu Patent Laws, showing the costand
method of secoring patents i all the prineipal conn.
tries of the workl, American Inventors should bear in
mind that, as a genert) rale, any invention that is vala.
able tc the patentee, ln this country s worth equally as
much in England and some other forelgn countries
Five patents—embracing Canadinn, English, German,
Fronch, and Belgian-—will secure to an inventor the vx.
clusive mounopoly to his discavery among about oxe
NUXDHED AND PIFTY MiLLtoxs of the most Intelligent
people in the world, The facilities of business and
steam communication are such thal patents can bhe ob.
tained abroad by oar eitlzens almost ss caslly as at
home. The expeuse to apply for an English patent is
$35; German, $100; Freuch, $100; Belglan, $100; Cana.
dian, §M,

Copies of Patents.~Pervous desieing nny patent
fasued from 18I0 1o November 90, 188, can be spplied
with ofielal coples nt ressonable cost, the price de.
pending upon the extent of deawings aud length of
specifications

Avy patent issned since November 00, 1866, at which
tune the Patent Ofice commenced printing the drmw.
Ings and specifications, way be had by remitting to
this affice §1,

A copy of the clalms of any patent ssuvd sinee 1836
will be furnished for §1

Whaet ordering coplos, please to remit for the same
oy above, and state name of patentes, ttle of Inven.
ton, wnid date of patont.

A pamphlot containing full directions for oblaining
United States p‘.laul-, sent free, A handsomely bound
Refercnce Book, gilt edges, contalus 140 pages and
many engravings and tables lmportant o every pale
ontee and mechanio, and bs a usoful handbook of refee
oneo for everybody.  Price 5 conts, mnlled freo,

Address
MUNN & €0,
Publishors SCIENTIFIC AMERICAN,
37 Park Row, New York.

BRANCH OFFICE~ Corner of & anid TIA Streets,

Washington, b, 0,

i
B
f
{




Scientific American.

[SEPTEMBER 4, 1880.

Qdmtumruls

._——— . INSOrtion -« 5 N-I-—l-“—l:

Ll nl!'. ne fnsertio « 81,00 n line,
Dot elghit w nb to s ne)

Ingrorings mqhmcl advertisements at the same rale
o Tine, by wwcruresnont, av the letter press. Adcer-
fisernents srat be recaived al paddication %:'r o carly |
o Thursday morning fo aygwar In next

blishers

'fl.-:nm; ':m:ul';on of not less than 3000 coples every |

wookly lane.

JTING AND P

IRUBBER PACKING,

{ For Engloes, Ballors, ™ w, and all other
} Meohanioal uses, has always beon n
’ specinlty with us

L—_ =7 . )
87 & 38 PARK HOW., NEW VORK,

5 .
Columbia Bicycle.
Neyele Ading s wonsurpassed

A A mothod af traveling, !
whether for speod, aport, or ro- |
nowal of health, Tho praction. ]
DLty of the mnchine has boon
tharoughly tested, mnd satisfao.
torlly proved, bayond quaestion, ‘
Thousands are in anlly nse, and
the number i mpldly Ineréas-
e, The exorcise Is reocom-
mended by the modical profes-
slon ss most bonoetelal to hoalth, |
bringing Into exercise almost
every muscle of the body. Send
o, stamp for -page illustrated
talogue, contalning price llsts
and full Information.,

of this paper guarantee to adver. |

‘ COMPANY.

ELECTRIC LIGHT.

CANDLE POWER, 2.000. HORSE POWER, 1 142,
PRICE $200, WITH COUNTERSHAFT. LAMP, $60.

THE FULLER ELECTRICAL CO., 33 Nassau St., New York.

- WOOD SOLE SHOES,

: YT 2 The cheapest, most durble,
l‘l A F\'I l OI\ D warm, good looking, and tho-
roughly watorproof shoo. Par-
ticuinry ndapted 1o Hrowers,

" M BO l L E P Minors, and all a 0f labors
- g \ ers, Send stamp for olrewlar
and prico st
CHAS, W,

. Inspection & Insurance B ey

BUY NO llﬂl'T" OR =
Unless the soles are protected from wear by Goodrichs
Besscrner Steel Hivels t mtwear any he
wole,  All doslors sell th qu by mall for .;
conts in stamps.  Send n e (et tern of sl

V. B, FRANKLIN,Y, Pres't, J. M, ALLEN, Pres't. 1 O, GOODRICT, 19 Chiurch Bt Wi
J. B, PIBRC I.. See'y,

WATCIHMAN'S IM.
proved Time Doteot
Safoty k At

Fatontod 140

niringe-

& lnstramont

COPELAND,

Boston, Mass

WM. A. HARRIS,
PROVIDENCE, R, 1L, (PARK STREET),
e ~Ix minutes wilk Wost from stati
ginn!l nnd ""li bullder of the

HARRIS-COR

With

ozm 53

INSN ENGINE

Hurvis' Patented Iumrmmm-m-.
from 10 to 1,000 I,

PREYENT SLIPPING. The
handsomest, as well as the safest
CarriageStepmide, Forged [rom best
iron, and formed withasunken panel,
in which is secured a plating of richly
moulded rubber. Durability war-
ranted.  Send for illustrated circular.

Babber Otep M'I'g Co., Bestes, Msss,

NOVEL, BEAUTIFUL, PRACTICAL.

able for all von
cerns employing  night
watehmoen. Sond for ol
oulars to B, IMHAUSER,
212 Rroadway, New York.

.
P. 0, Box &8,

'The Ashestos Packing Co.,

Miners and Manunfacturers of Ashestos,

THE POPE MFG. CO.,

_,'| W g Summer Streot, Boston, Mass, |

UNDERSIGNED  COMMISSION

THE
House, In London, Engiand,
Great Britain, the Continent, India, Chion, and Austra-
Iia. destre the exolusive agency forall Kinds of American

goods sultable for the above

novelties, inventions, or
Addrass

markets, AJl nnlnn patd o m-ll
Messra, A, o HE
a7 Ba-lu;lmll Nt E. ('.- I.umlu y England.

Pictet Artificial Ice Co., Limited,

P O, Box 385, 142 Greenwich St,, New Y nrk.
Guaranteod 1o be the most efeient and economical of ail
existing oo and Oold Alr Machines

Established 1544,

JOSEPH C. TODD,

Suceessor (o TODD & RAFFERTY,
PATERSON, N. J.,

Engineer and Machinist

Fiax, Yomp, Juts, Ropoe, Oakum,
and Bagging Mae hinery. Steam Ene
ines, Uollers, ete Sole Agent for

dnyher's New Patont Acmie Steam
} Engine and Foroe Pumps combined.
Also owner and excluslve manufocto.
rerof

THE NEW

axter Patent Portable Steam Engine.

Tbﬂcr::{ng o admirably adapted to all Xinds of
Ught power for Ariving printing presses, pumping water,
gawing wood, grinding ooffee, ginning cotton, and ti
Kinds of agricaltural and wechanionl purposes, and ere
furniabed st the following low prioes

;qnmr.-n.nw lxilom ower, 8190

orse Power, 25 Horse Power, 27
Horse Power., 290 dorse Fower, 335
Bend for Gescriptive clroular, Addross

J. O, TODD,
PATERSON, N J.
Or No. 10 Barclay 8t,, New York.

THE BAKER BLOWER,

TORCED BLANT.)

The revolving .pnru are
all sccurately lhh.lud.

“u:... od Superior to sny
X j WILERAHAM BROS

2218 Frankford Ave
PRiLapELrma, Pa
et tne

BﬂILEH COVERINGS.

astie Cement and "l" Foit, with or without the

P:uenl “AIR SPACE"’’ Method.
ASBESTOS MATERIALS,

Made from mllnlhn A.l.uv..- in fiber, mill bosrd, nno
ng x-:cl 0y, M ERS-SPENCE CO,,
n Steeet, und %Wl Biroet, New an

MllISmnes and Corn Mills.

We make Bury Millstones, 1 riablo M
‘l!::_:b;;e. Puckors, M1 Moks, W n;“ r“\; ;:-w‘l‘-“ul“lrl'l‘c'-;,: :‘1:]
b:‘ specially sdaptod 1o Viour Milfs send for

J.T.NOVE & SON%, Bullule, X, Y.

-.m nl

The ulnnllmu of Arrhllm-u
Ie cullod to t reat docling in .
STIUCTU A .

I8 4 belloynd that. were awiers Ty lv Awure of the

Aifferenes n oost whileh Dow exista begwae 1 lrln r""."
wood. the former, in mAny casos, would e ..‘.' (.""
lhtrnby saving inewrance snd avolding u)l risk ot ' ;',
'. i "t‘:’, huu'::n u;run’n;qlllnnm of fire, Book ul“al’-'

ormation furnished o A
sod Ballders, on spplication. nasis, Kogineers,

BEineers, nn
f""' D ';"""::l .llull:h ™

having a large tradoe In |

BOSTON, MLASS,,
OFFER FOR SALE
PATENTED ASBESTOS ROP

Whalter's \‘ sw Method nf O ar&nllnqﬂm- Stalrways. Send
for clroular to ALTER, Patentee,
1= Glmnl Avenue, l'hllu-h-lphlu. Pa.

PACKING,

= LOOSE - howt heat l
4 .. FOURNAL Pyrometers. !,:'.’.,..' Mot Hiawt Dipes, | — —— —
! “ “ WICK “ Boller Flues, ﬂ\){)crhonlnd Steam, O Stills, ote.
HENRY W. BULKLEY, Solo Mnnulnulurur. = ’
i o MILL BOARD, L] lln-mlwn) « X
oL " SHEATHING PAPER,
“ “ FLOORING FELT. SHEPA ul:'ﬂ CEL l";l"lA'l‘l'.l)
“ “ CLOTH. $30 Serew Cutting Foot Lathe, |

Foot and Powor Lathos, Drill Prosses,
Scrolls, Clronlar and Band Saws, Saw
Attachments, Chucks, Mandrels, Pwist
Drills, Dogs, Calipers. ete. Send for
catalogue ui outfits for amateurs or
artisans,
H. l.. SHEPFARD & CO.,
831, 533, 3. & 37 West Front Street,
Clucinnntl, Oblo.

SALE
Will soll all together or Nch mnhlne
AII first-class machines, good orde:

 HL KERRICK & CO., Indllnnl\--lln lnd - (

A PLANING MILL OUTFIT FOR 8§

vory low for cash,

sopamte, e d

Working Models

And Experimental Machinery, Metal or Wood, made to
urmrl-,ym J. F.WE l?‘ ER, 62 Centre St.,, N. Y. ‘

| NY ONE wlnmnu to make a cheap and perfeoet |

| For stoep or flat roofs Appllml Ly ordinary wurlum'n %
at one-third the cost of tin,  Circulars and samplos froo. :o'll.,l‘f: {,ﬂ:ﬁ'}‘(,}"‘:&‘,‘,{ig{,’,ﬂ,‘:’:° L
tl, 0.

ERICSSON'S NEW MOTOR,
ERICSSON’S

New Galoric Pumping Enging,

DWELLINGS AND COUNTRY SEATS,

Rimplest, cheapost, and most economionl pumplng englne
for domestie purposes. Any servant girl oan operate.
Absolutely safe. Send for olreulars and price lists.

'DELAMATER IRON WORKS

C. 1. DELAMATER & CO., Proprictors,
No. 10 Cortlandt Street, New York, N. Y.

Address JOAN A, ROEBLING'S SONS, Manufsotar.
ers, Trenton, N, J ., or 117 Liberty Street, New York

W heels and nlm for conveying power Jong distanoes
Send for clrouln

Pond’s Tools,

DAVID . POND, Worcester, s

B. W, PAYNE & SONS, CORNING, N, Y.
FEWR A Y wxo amAD,
Patent Spark-Arresting Kn-
g\mv- ymounted and on skidy,
ertical Engines with wro't
bollers, Eurcka Safety pow-
: ers with Sectional botlers—
can't be exploded. All
l ‘ wlll Automatic  Cut-Offy,
5 From 8150 to $2,000.
Send for Circular.  State
where you saw this,

|§777 At
IFUL FOR FARMERS.

UsE
The patent Regulating Clevis, putented by Ellas Evans,
of Montgomery, Ali., (& o most useful attachment for
lows. The clavis Is novel in construction and useful in
lt- application, and Is made adjustable so as to make o
plow cut & furrow of any desired depth. The clavis s
strong, Hght, lund (ln\n‘lll:lc H'uu;naté colm}lyrm"‘l?(:; for
sale. Terms low, Address, for further Informa
KANK BALTZELL, Troy, Al-.

BROWN® SPLH’
hafls,Hangers.

At low prices, l.nr est assortment. A, &
AR RS 50, T e ore Now Vor

ents. Outtt Froe.
 Augusta, Maine,

Agonts Wanted, T, NEW, 8 John Street, Now York, HAR 1, 88 W. 4th St,, Cincl

THE MA(JK[NNON PEN OR FLUID PENCIL.

Particalars mailed Free.
MACKINNON PEN CO.,
200 Broadway,near Fulton St.,N. Y.

SPARE THE CROTOX AND SAVE THE CONT.

Driven or Tube Wells

cillaring Shuttle Sewing Machines in unoccupled | furnished to large consumers of Croton and llldxrvmd
territory, t0 whom we are prey to offer extraordinary | Water, WM. D.ANDREWS & BRO,, 25 Broadws A M

| Inducements whereby from one to six thousand dollars ! whocontrol the patent forGreen’ sAmerican lm\-an\\ el
la yoar can be made. There never was a better time to oo,

; n-m’ur ln]l!m sale of sewing m:chmel:‘sauth‘enugmnn 4 Eleotrioal Supplies
made In the ;u-t !womy yunmwe out, and must nn on. “P .
| bo replaced. d Turth calars, address T E L E c R A P H Send for ‘Alnh
w ll»o\ SE \Vl\(. MJ\CHL\E cu.. CHICAGO, ILL. C. E. JONES & BRO., CINCINNA l. .

WANTED, AGENTS.,

We want agents to sell the world renowned Wilson Os-

_BIBE’ SUPPLIES FROM
- [ AN "RESSU

BALTIMO Lk N
FIRE-PLACE HEATERS g Y g

To warm spper Al lower reoms Chureh Organs, running |
band Printing Presses, Sewing
in  Howuseholds
+ Seroll |
srindstones, Coffee
. Nausage Machines,

B. C. BIBB & 60N
'M Oﬁﬁf asd Raleercems,
and 41 Light Street,
M4

" e e o Feed t.;llen Electei l‘
- —— - AN /1) s, Klevators, eto. It
' o Sor Cicendars. needs Httle room, no fNring
— up, fuel, ashes, ropalrs, en-
i4 STOP ORGANS I T
, Y DO eXtra INSUranco, no coal

Q u B B A and Oct. Coupler, 4 | bills. Is nolseloss, neat,
8 s et Heeds., S63. compact, steady ; will work

ot any pressure of water
above 16 1b ut 40 Ib, pres-
sure haa -horse power, and

l'lunn-.ll‘:‘i and upwards, sent on ulnl (llnlucuc
lrt‘r. .mn-« DANIRL ¥, BraTTyY, Washington, N, J.

J()IIN RWHITLEY & CO

— Pri o ¥ ﬂ‘q‘.’ u‘l»:nn u'( L |hnrA«
T, ces fro ). ne r elrcular to |
! European Representatives of American Houses, 'Ilh ’F;m BACKU: WAT!:.R \Iu1un u» ‘o o o

m $15 t

{ r‘srr:;-clu:- A:nmln‘l_:-‘lho-‘pd?dwInd;umnl nml‘u'ﬂ' ‘cul- _
0, contars and ties In Furo London, 7 Poultey AT
B.C. Yurla 8 Pince Vendime, p‘?‘nr’m- on applieation, TITE =

J. R WL & Co, purchnse Parls goods on commission at

shippers' discounts. P U L s o M ET E R

= -~ Is more economical In points

DIOP HAMMERS, for
STILES & PARKEIR PRESS CO.. Middlotown, Conn. | papuiy and sunning expomne

WJOH“So s = Lol o

ASBESTOS

Blmple and compact, withnomachine
ery whatever to oll, or ﬁel out of order,

LIQUID PAINTS, ROOFING, BOILER COVERINGS,

Stesm Packing, Shulhlnm. Fireproof Coatings, Lvmt-nll.

it stands at tho head of all means
BEND POR NAMPLEA, TLLUNTHATEDR FAMPHLEY, AND PRI Liny

of elevating water or other
Ho Wa JOHNS W6 €04, 87 MAIDE ‘ANP.. .\ Y.

liquids b{ wteam. Jt needs
MACHIN!STS’ TOOLS

no skilled labor to look afterit. I
NEW AND IMPROYVED PATTERNE,

Send for book giving full
Send for now llustrated catalogue.

doscription, reduced prices
Lathes, Planers, Drills, &o.

snd muny lotters of com-
moendation from leading g
NEW H.\"lz'( MANUFACTU Ill\d. Co,,
New Jlaven, ¢ nnu.

manufasoturers and others
throughout tho country who are
using them
Puisoxeren Sreax Pour Co,,
Bole Owners of 1alls Potents bu the U, 8,
INL000 1o 133,540, Dboth Inclusive, and Lhe
NEW PULSOMETER,
Office, No. 53 John St.,
P.0, Box No. 15533, New York Ofty,

EMERY WHEELS and GRINDING | MACHINES.
] THE TANITE CO.

Stroudsburg, ;\I(nn'ov

Clounty, Pa,

wmcpp,ri.u“r‘.‘y::.'.’.; ::'L;"'."-'\'”"" L0 s ot nn) of the following addrossos, st onoh of

London, Eng, 08, Androws B, Hol- Kty Lo, 200 North Third 5t.

born Vieduot, B, S Londs, S to 51 North Second S,
Livarpool, Bnw, €2 The Tomple, Dale Clnelnuntl, 212 Wost Sooond St.

Bt Tndinunpolis, Cornor Muryland nnd
Nyduey, No S, W, 10 M s Dolawnre Sta : !
New Yaru, 1 Doy Moot Loniny e, 427 West Muln St |
Philadelphing 11 North Stk Streot New Orlenus, 2 Unlon 8t

Chicngo, 15 and 16 Lake ¥t San Francisce, 2and 4 Oalifornia St

| Bxpross

oF 'l'l!B

Scientific American

FOR 18S0.
The Most Popular Seientific Paper in the World.

YOLUME XLIII. NEW SERIES.

Only $3.20 n Year, Including postage. Weekly.
52 Numbers n Year.

This widely circulnted and splendidiy Ulnstmted
paper Is published weokly, Every number contains six.
toen pages of useful information, and a large number of
original engravings of new Inventions and discoveries,
ropresenting Engineering Works, Steam Machinery.
New Inventions, Noveltles in Mechanics. Manufactures,

| Chemistry, Eloctricity, Telography, Photography, Archi-

tecture, Agriculture, Horticulture, Natural History, ete.

All Classes of Renders find In Tare SciEsTirc
ANMERICAX & popular reawme of the dest scientific in-
formation of the day ; and it Is the alm of the publishers
Lo prosent It In an attractive form, avolding as much as
posaible abstruso torms, To overy Intelligent mind,
this Journal affords » constant supply of lostractive
rending, I promotive of knowledgd and’ progross (n
ovory community whoro It olrenlates.

Torms of Subseription,—One copy of T Scrux-
TIFIO AMERICAN will bo sent for one pear—52 numbers —
postage propald, 1o noy subseriber In the United States
or Canadn, on recolpt of threo dollnrs and twenty
conts by the publishors; six months, §L80; threo
monthe, $1.00,

Clubs.~One extra copy of THESCIENTIFIC AMERT-
CAN will bo suppliod gratis for enery club aof 3 tfvmurﬁbrn
At 8.9 eaoh; additional coples ot same proy
mte. Postago propaid,

One copy of TrE SOIENTINIC AMERICAN and ono cony
Oof THK SCIENTIFIO AMERICAN SUPPLEMENT will be sont
Tor ono your, postage propudd, to nny subsoriber In tho
Unitod Btatos or Canndu, on recolpt of seven dollars by
tho publishors,

The safost way (o remit Is by Postal Order, Draft, or
Money earefully placed Inside of envelopes,
vsocurely sealed, and correctly addressed, seldom goos
satruy, but ls st the seader's riak. Address all Jetters

| and mako all orders, drafts, ote., payable to

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

To Vorelgn Subscribors.~Under the facilitios of
the Postal Union, the SOLENTIFIC AMENICAN ks now sent
| by post direot from New York, with regularity, tosubscribe
ors In Great Britain, India, Australis, and all other
Hritiah colonies; to Frunoe, Austria, Belgtum, Germany,
TNusaln, and wll othor European Stutes; Japan, Bmell,
Maoxioo, nnd all Statos of Conteal and South Americs.
Tormn, whion sent Lo forelsm countrios, Canadn oxeopted,
$,gold, for BOIENTIFIC AMERICAN, 1 your; 80, gold, for
[ BOth BOIENTIFIO AMEMICAN and SuprLesesT for 1
,m.r. Thisinolndes postage, which wo pay. Remit by

|-;-|ul order or drft to order of Munn & Co.,. 8 Park
Low, Now York.

r ‘Il;" " Belontific Amorioan ™ ix luln(ml with (.«BA&

EU JORUNSON & CO.’S INK. Tenth and Low-
Phlladelphis, and 50 (mhl St. New York,

band Sts,,




