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THE RAUB CENTRAL POWER LOCOMOTIVE.
We present illustrations of a new system of constructin

rallroad locomotives, recently putented by the inventor, Doe
tor Christinn Raub, of New York city. The object of this
invention is to construetn perfectly balanced locomotive, in
which the center of gravity is coincident with the verticnl
medinn line of the engine, and in which the motive powaor
is loented at the middle of the engine in plane extending
through the center of gravity,
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attained, it Is hurdly possible to overestimate the value of
the fnvention, sinee the locomotive will then be constructed
upon correct principles and sccording to natural luws. It
works from its center, and has its motive power situnted in

A plane extending through i center of gravity, and has
therefore no dend welght,

It s not within the scope of this article to review the

| vardous attempts and experiments undertaken in the course

These two objects being ' of time in this direction, but it may be stated generally that |

the problem of locating the center of gravity ina railroad
locomotive upon the center of its base formed by the driving
wheels, and 10 place the motive power st that cenler, had
not been solved before the invention of Dr. Ruub; and pro-
bably the reason why these atlempls have not been soccess-
ful is, that the fet was not sufficiently realized that Stephen-
son's system  was ot variance with the principles above
referred to, and that vothing shiort of » radical chaoge of
lC(Illluulttl on page 24-’)]

THE RAUB CENTRAL POWER LOCOMOTIVE.
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A FIELD FOR INVENTION,

and under the seas,  And at Inst, on the samo day, the .
With the utilization of every new natural product there

18 required & more or less extensive group of new machines
and implements, It s not surprising, therefore, that with
the increasing attention puid to the Americun agave as a fiber
plant there should come a demnnd for new implements and
applisnces to b used in securing and cleaning the fAber,
The plunt (Agare amaericana) is described as a member of
the amaryllis family. It is put to o great variety of uses by
the natives of Southern Mexico and Yueatan.
commercially interested in the development of this plant says
that o conwrse thread has long been mude of the fiber, The
disngreenble gumnmy substance which forms the bulk of the

|

A gentleman |

tiong stand in sympathethic mourniong: o spectacls unpay.
alled in history; a spectacle Impossible on 9o geand o sonle
| before, and indicative of a day whon seicnce shall hnye 0
blended, interwoven, and unified human thoughts and inter
estd thnt the feeling of universal Kinship shiall be, not 4
spasmodic outburst of occasionnl emotion, but constant nud
controlling, the usual, everyday, abiding feeling of all mon
toward all men,
— et A —
THE LESSON OF MR, GARFIELD'S YOUTH,

Nothing that Mr, Garficld ever did will mark so grand gy

issue, or contribute go much to emphasize the new ern upon

thick leayes bas peculiar saponnceous propertics, which has

which humanity has entered, ns his dying. It was every.

cansed the agave 1o be known sometimes as the soap plant, | thing that he did and attempted in life, however, and especy
Whien the leaf is split Tongitudinally the surface of the hollow | 811y the munner of his doing and attempting, that made jy
conter Iy found to be 8o thickly covered with fine particles of | Possible for his death to be one of the notable deaths of hig.
sillen that it makes an excellent hone for sharpening knives, | 101y f

razors, and other edged tools.  There are quite a number of | After all, there is nothing that the world l:“'t""m'« 80 highly
varioties of the agave. Tn arid soils and on the uplands jts | 48 broad, forceful, generous, genuine maniiness; and it was

leaves, in a eluster around o stalk which reaches but g few
inches nbove the ground, are often not more than a foot or
two feet long, very thick, and six to eight inches broad at the
base, Other varieties are known as Bromelin, Henequin,
silk grass, Ixtle. On the lowlands, especially in Yucutan,
Honduras, and Nicaragua, where the pita grows most luxu-
riantly, the leaves are narrow and thin, containing a smaller
amount of gum and sap, and are sometimes sixteen fect long,
the average length beiog ten feet.
green and inerease in length during nearly the entire life of
the plant, which varies from ten to seventy years, When
the plant approaches maturity a flower stalk ghoots up from
the center of the leaf cluster to a height of about thirty feet.
The plant then flowers and dies.  Experiments have shown
that the fiber of the finest varieties is so finely divisible that
it can be advantageously woven with silk. It bleaches
without loss of strength, and tukes dyes as perfectly as any
fiber known. It has also been successfully woven with cotton
and wool. The usesto which the natives have put the fiber
are the manufacture of bowstrings, nets, ropes, mats, sacking,
fish-lines, hammocks. and a few coarse garments. They
obtain the fiber by the very primitive method of gathering

ing " it to cleanse it. Yel prepared in this rough way the
piag p 4 Y

The leaves continue |

the leaves und pounding it out between stones and “* whip- |

becanse Mr. Garfield had acquitted himself nobly as a muy
in his long and arduous struggle with Jife and death that ghye
hest men and women of all nations lamented the untimely
ending of his carcer. It is true thal the exigencies of politj-
cal life had resulted in his achicvement of one of the most
conspicuous and honorable positions among men; but nejthor
that nor the atroeity of the erime which cost him his life
could alone have awakened such national and international
sympathy and interest as we have just witnessed. Tt way
the manliness of the man, not the dignity of his station, that
the world regarded.

It is & question for the rising generation to consider; How
and under what influences the manliness of Mr. Gurfield
was developed and demonstrated.

Nature's first and best gift to man he had at birth—a
strong body, well set up, and endowed with vigorous and
bealthy instinets. Thus, in the highest sense, he was well
born, Beyond this his early prospects were certainly not
brilliant. His early home was a rude, single-roomed log
house iv the wilderness. Orphaned in his second year by
the death of his father, the poverty he was born to was inten-
sified and saddened by the lack of a father's care and guid.
ance. For fourteen years the log house was his home, aud
bard work his chief educator. The family circumstances

v Naria. Ameritan, it Geo. EXi. 201 | Life. nfiusnce of on aolla...;.. 349 | product possesses a strength and durability much greater | improved 5‘°“’:ly' Bod-thiefolSeriborpit i f‘:;l L ';‘(‘1’““;
g: ATl A\ R 1 £ f%’g&' v, oontral powor® .= 3> | than manila hgmp. When combed out with a comb or|® small frame house with three rooms on the ground an
g Cement nd conerote, Cxpan. GF. 343 | Michigan Do the o2 /1:; 24t | hackles it has been pronounced equal to the best Russian |10 under the toof. Here was young Garfield's howe for
Yi‘ Grotors. suiphur Camen for. ... 348 | Migerais. beautiful, dlscovery of 33 'flax. From the different varietics of this plant fibers of all | t\Wo or three years more, during which he earned something
o B o . 2 , para . man 5 2 = a .
:2 Comet Enokels ... .. 21 | Notos and queries.. 250, 1 | the different grades can be obtained from Mexico and Central | 8t 0dd jobs among the neighboring farmers.
19, Dam, Chanolne, ut lttaburg.... M8 Ol), vogetation in,..... 7 = At this time bis ambition'was tobe:a or on the lake.
] Duoks, elder, tho? ... 27| Orange cuiture in Byrt a3 | America sufficient to supply the whole world. Exports from | : sail
L o oning, i I EOWREELEIALINE, SXDIOSION; o1 - 3% E 1 e ornd fitable. al‘h | His ambition was not gratified, and he hired himself s
o o 0% isueiee asenans oy . 0 faviciarabsinae bees 4 ] .
Bloctrtclu:nd ballooning........ ‘:3‘3 lullv?md omployos, ncoldents to. 8 Yucatan to S adoundveryprolitatile, nugh'
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Railway vontila
8 n, erratic,

i the quantity exported is yet small. An American company ©0usin at ten dollags a moathto drive the horses of’mul
| Smokepreventing apparitus ... 341 | hus recently established a mill with machinery for prepar- boat. He was now seventeen years old, an age at'which

rio lamp portabl o
mm lighing, wind/power for 213
Electro-matallurgy ... .. 55 g:l
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ﬁu%-’%:eﬁml.zhé' : gf';' ; \:?Egngti{m ..... v 2‘4“} ling the fiber not far from Vera Cruz, but the yellow fever MOst boys m%';'d u";“' '-“]‘:,:‘l::“ complll:t: ':"'1‘01’01”' of
Fusibility and fusing polat....... 243 | Suiphur fumes for cholera. ... 2% which has prevailed atthat port lias prevented the company | attninu.lcnl. is, so arae went, not begun.
IS (s powths, leason OF. 20 | m%ﬂ%‘““‘“"“%' from securing the necessary labor and work has becn At eighteen a fit of sickness kept him in bed for months.
P tions. A T e e A ] fmmn::ﬁ?k"c&'&he’.}"&:g;b& 2 unnecessarily delayed. To divert him from his intention to be & sailor his mother
on' a
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Another company has been formed for the development  Persuaded him to begin to prepare himsell to be a country

tilat :
nrentions, pew.. ... ... 5 !
]E’:ﬁ.ﬁf ':mg'u_f;hrnmn. s - ;‘&‘ of this and otber fiber plants in Honduras, having secured | school teachier, Then, if he still desired to, be could sl

for this purpose a vast tract of country on the Caribbean Summers and teach winters, aud 80 be earning something all
coast. 'I!)hc 'l,’(:mnma Star and Herald o!r’:'eccnt date says: | the time. He had no money, but by working with a carpeo-
.+ A sample of *pita’ (Bromelia febrista) was lately sent |ter at odd hours and Saturdays he earned enough to buy
from Belize to New Orleans. Experiments prove it to pos- D00ks and pay his bourd. In the winter he taugbta dm';'.
sess an exceeding streng and valuable fiber. The sample, |5¢bool. At twenty he pluckily decided 1o prepare for co
which was of a yellowish tint, was bleached by the Roberts | 1:5"{ “;::::3 that be could work bis way through in ten or
Kendal process to a snowy whiteness, and now presents 'WeIVE ¥
the appt‘:amncc of fine umf delicate white silk. As this| Attheage of tweoty-three he was ready to go to college,
valuable fiber can now be extracted from its pulpy covering 04 had saved enough mouey while teuching to pay his way

thout loss of materinl, and  for the first year. By borrowing money ona policy of insur-
e A el e o e ance on his life he was able to complete the rest of his college
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ud | Afty pounds of steam, but it was thought best to test the

‘when responsibilitios wore
countrymen bie met them
nscell for the duties to beo
to prove himself in alb
ct.  There was one man,
e desired before all others, for
and work with, und sleep with;

on, however scanty his opportunities,
> m:l:!‘v:d:. and personal worth
Ao may n¢ great learving, great
the effort, buthe cannot fail to gain what
all these in themselves —a higher, truer,
minhood.

The failures of some men are grander than the successes
others. And while Mr. Garflold's life, tried even by con-
ventional standards, wus a splendid success in the end, it
MIIWN forgotten that during most of his life sudden
death would have found him in the runks of the worthily
inconspicuous, with those ““who failed on earth great men
to be, though better than the men who wore the crown,”

It was a sincere, purposeful, kindly, and laborious life
that made it possible for the close of his life to be sigoally
conspicuous and his memory revered. Any youth who will
can accomplish the life, though kind Fortune may spare him
the pamn and the glory of o tragic a termination of it.

— < - -—
THE HOLY WELL AT MECCA,

When Mobammed captured Mecea, which bad been re-
garded for ages by his countrymen as a place of peculiar
sauctity, he fnterfered with the worship of the Black Stone
(probably a meteorite) which the angels had brought from
beaven, and of the Zemzew, or Holy Well of Hagar, only so
far as to suppress the ancient polytheistic rites. This well
is close beside the Caaba or Square House, the chief sanctu-
ary of the Mohammedan world.

The princes of Islam maintain at Mecea keepers of the
Holy Well, who annually supply them with water to be used ;
on great occasions and in great emergencies, as when
stricken with disease. Every pilgrim to Mecca—and thou- |
sands come thither from all conutries—visits the well and is
purified by drinking the water or pouring it oyer his person,
or both, The water is described as unpleasant in taste and
cathartic in effect—qualities which are now to be accounted
fur withoul recourse to miracle,

With Occidental irreverence the British Consul-General ot
Jeddalt bas sent a bottle of the water to the Royal College
of Chemistry at South Kensington to be analyzed. Dr, E.
Frankland, in bis report of the analysis, says that the water
is of the most abominable character, **In fact, it is sewnge
more than seven times as concentrated as London sewage,
and it contains no less than 579 grains of solid matters per
gallon, Kpowing the composition of this water, and the
mode of propagation of Asiatic cholera by excrementitious
matters, it is not to be wondered at that outbreaks of this
disease should often occur among pilgrims to Mecca, while ‘
it would searcely be possible to provide a more effective
means for the distribution of cholera poison throughout
Mobnmmedan countries.”

It would be interesting to know the composition of the |
waters of other holy wells of which Islam has by no means
the monopoly.

— -
STEAM BOILER NOTES,

A foreign correspondent wishes to know why locomotive
boilers work satisfagtorily with so much less steam room per
liorse power than is usually found in marive boilers. He
cites zood English practice to show that fully three-fourths
of a cubic foot of steam room is ullowed per indicated horse
power in marine boilers, while only onewighth to one-
twolfth of a cubic foot is nllowed in locomotive boilers, and
asks, To what shall the steam room be proportioned, if not
to the indicated horse power? The answer to the first part
of the inquiry is, the greater pressure relutively to the
power developed in the locomotive. But the subject does
not seem to admit of such categorical treatment us our cor-
respondent scems to indicate by the tone of the query. l.’cr-i‘
baps an empirical rule might bhe made from a .-ull‘hr‘wut
number of experiments, embraging most of the conditions
of modern practice, but the factors of the problem include
evervthine that affeols the rate of evaporation and the free
i.'m.'u;w of the steam from the supfuce of the boiler water and

the steam pressuro,

The eficiency of the heating surfaces, tho ratio of grate
to heating surfsco, the rate of combustion, the circulation
of the water, the quantity of wator and its depth upon
unit of Leating sucface, the sorface area from which the
slenm escupes into the steam space, the pressure upon l'lmt
surface relatively to (e power developed by tho engine;
and tnasamuch as the number and volumo of the cylinder
oharges for eut-off engines nre detormined, in some degree,
by the grade of expansion for o given power, the polot of‘
cutting oft enters with the other numerous factors into the |
problem I

An lustration in poiot i of s small winding engine the
Boller for which was, for specinl rensons, made small and
upright, und iotended to work at about one bupdred wnd

muehinery at alower prossure than the design contemplated |
20, in onder to get full speed, it was adjusted 1o work steam
nearly full stroke of the piston.  The foaming and priming

of the water was, however, 50 bad as to prevent the use of |

the engioes under these conditions; but at the higher pross.
ure, and with a correspondingly bigh grade of expansion,
there was no further trouble from foaming. It will prob
ably occur to the inquirer that locomotives are worked at
all grades of expansion and at coosiderable varistions of
pressure, but a little thought will lead to a correct apprecia-
tion of the difference In causes that produce priming in
different types of boilers,

A0 general proposition, it may be sald that, other things

being equal, high-pressare boilers require less steam room
per unit of power than low-pressure ones.

The explosion of the boiler in Card & Co.’s sawmill,
near Monroe, Jusper County, Towa, resolted in the instant
death of E. N. Garnant nnd the fatal fojury of M. L. Card,
on the 17th of September.

The locomotive of a freight train between Chetopa, Kan-
sas, and Parsons, on the Missouri Pacific road, exploded
Seplember 21, wrecking the engine and a dozen ears, killing
Geo. Adams, engineer; Simon Bailey, fireman; John Denny,
and a man named O'Neil, One of the victims was blown
two hundred 'yards and terribly mangled. Bailey’? bead was
blown off and coald not be found.

A boiler explosion occurred at the mines of the Dunbar
Furpace Company, Dunbar, Fayette county, Pa., onthe 16t
of September. James McDonald, firoman, was fatally, and
Goeze MeAnally dangerousiy injured, and several others
were slightly hurt.

The boiler of a thrashing machine exploded at Thurlow,
Ont., Friday night, September 23, killing Andrew Lioyd,
Messrs, Malcolm and Anson, and Miss Caldwell, and seri-
ously injuring three others.

The method of feeding water to steam boilers has fully
kept pace with other improvements in steam engineering.
The plan of serving cold water to locomotive boilers, which
prevailed only o few years ago, is now a thing of the past,
greatly to the advantage of the boilers. The injector in its
early days was not understood, was not relinble, and it was

| therefore shunned by careful engineers as a boiler feeder,

The difficulty has now been fully met and overcome by the
Korting Double Tube Injectors, which are shown io full lines
at the American Institute Exhibition. They are made to
work at all pressures, and to /7t hot or.cold water and deliver

it at the rate of from 80 to 4,000 gallons per hour. They are |

compact, self contained, and easily set up by any steam fitter,
and they will start readily, operated by a single handle,
without auy adjustment for variations in steam pressure.
The boilers of the Institute are being fed with one of them,
which any one, no matter how inexperienced, can learn to
put in motion and regulate while ** you wait.”

These fine goods, with a line of Straightway check valves
are shown by A, Aller, of 100 Liberty street, New York.

————r—
Exhibition of Smokesproventing Apparatus.

The Depurtment of State at Washington is in receipt of a
communieation from the British Legation, relative to the
exhibition to be held in London of apparatusof all kinds
devised to prevent smoke and to consume smokeless as well
us other Kinds of fuel. The exhibition will be open from
Octoher 24 to 26 inclusive, and the Department has been
further informed by the British Charge d'Affairs at Wash-
ington that the committee hos decided to consider favorably
ull applications from foreign exhibitors throughout the
whole of SBeptember, and they will, as far as possible, reserve
space for late exhibits, so that none may be excluded.

-
American Awards at the Geographical Exhibition in
Venlee,

The following awards were made to the American Section
of the Geographical Congress:

Group First,—A letter of distinetion to the ongineering
dopurtment for topographic and hydrographic surveys of
the Northern lukes, the 8t Lawrence and Mississippi river
intornal improvements, maps of battle fields, and other
geographicnl works; also o letter of distinetion for the geo-
gruphical suryeys in churge of Captain Wheeler for acou-
rucy in topographicnl surveys west of the one hundredth
meridian,

Group Second. —A lotter of distinetion for the best model

of distinetion for the report of Commander Green on inter-
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fessor Hough; honomble mention 18 made of the statistics
of the Tressury Department for their quarterly and other
reports,

Group Eighth,—A letter of distinetion to the Engineer
Department for Captain Wesscher's explortion aod survey
west of the Mississippl.

»
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EBECTRO-METALLURGY,
ELECTROTYPY,

In taking Impressions or moulds of wader-cut or highly-
wrought work it 18 necessary 10 use o flexible rubstance 1o
| ndmit of separating the mould and model without injury to
cither.  For these purposes gelatine—or gelatine and glue
or sirup—and gutta perchaare employed.  Gloe (of the finest
quality) or gelatin is softencd by soaxing over night in cold
water, then removed from the water and disolved by aid of
heat in a quantity of pure glycerine equal to the dry glue
tuken. This mixture is kept over the water bata for several
| hours, and is then ready to pour over the warm, well-oiled
model. After staoding for several hours, or until tho-
roughly cooled, it may be removed from the model by care
ful manipulation.  When removed itis dipped repeatedly in
a solution of one ounce chromle acid in & quart of water,
cach time being exposed to strong sunlight (every part),
which renders the surface waterproof and non-absorbent
When dry the surfuce may be metallized, and astrong current
with a Jarge anode used at first in the bath. With such
work much care is necessary o exclude air bubbles from
the deep-wrought portions.

In using gutts percha the moulding operation is conducted
ecither by press, by haod, or in a stove,

By hand,—After purification in boiling water, plates of
various thicknesses or lumps are formed.

A quantity sufficient for the intended mould is cut and
put into cold water, which is gradually heated until the
gutta percha is soft encugh to be kneaded like dough.
After baviog pulled the gutta percha in every direction the
edges are turned in s0 as to form a Kind of half ball, the
smooth convex side is applied to the middle of the model,
then it is spread over and forced to penetrate the details of
the object. The kneadiog is continued as long as the mate-
rial remains sufficiently soft, when it is allowed to cool some-
what, While at a temperature of about 80° Fah. it is sepa-
rated from the model and dipped into cold water to harden,
and may then be handled without danger of impairing its
accuracy.

With some models it is prefernble to hest the gutta percha
in a copper dish with coostant stirring until it becomes a
| semi-fluid paste. This is poured over the pattern previously
| placed in an iron ring. After a few minutes it may be
kneaded in with wet or oiled fingers until it scarcely yields
to pressure. © In removing the mould -from the pattern all
useless parts, especially those which have passed under the
pattern and bind it, must be first removed. Then the proper
position and shape of the covered pattern must be ascer-
tained so 4s not to break the model or tear the gutta percha.

For moulding by sinking or kneadiong the following com-
position is preferable to pure gutta percha: Gutia perchs, 2
parts; linseed oil, 1 part. Heat the oil in a copper vessel
to about 212 Fuh., then gradually stir in the gutta percha
cut fine. When the whole is in a pasty form and begius to
swell up with the production of thick fumes, throw the con-
tents of the kettle into u large volume of cold water, where,
without loss of time, the paste must be kneaded, and, while
still hot, rolled upon a slab of marble and passed between
mediumly warm rollers,

Gutta percha may be used an indefinite length of time.

In mouldiug by press.—After the object has been coated
with plumbago or tallow it is put square and firm upon the
table of a screw press, and surrounded with a frame or ring
jof iron a little higher than the most mised portions of the
| model. A piece of gutta perchn at least (he thickness of the
| pattern s cut 50 as to fit the ring or frame of iron, und then
| heated on one of its faces only before a bright fire. When
{about two-thirds of its thickness has been softened it is
placed, soft portion downward, in the iron ring or frame,
| and the whole covered with a block of metal exaetly titting.
Itis put under light pressure at first. the force being incressed
{ us the gutta percha becomes harder or more resisting,

Stone moulding is resorted to with models the brittleness of
which renders them lable to injury when pressure isapplied
—plaster of Paris, alabaster, marble, cte. The object is

' placed upon a plate of iron or earthenwure, a ball of gutta
[of the Gulf of Mexico and for the sea goundings of Com: perchu is placed on the middle of the object, and the whale
Lmander Sigaby und other officers of the navy; also a letter | is set in an oven where the tempersture s just sufficient to
melt the gutta percha, which, as it softens, penetrates all the

national longitudes, bydrogmphical charts, American eple- | details; when it has sunk completely it is removed from the

merides, n publication on the solar eclipse of 1878, nud other
pupers by naval abservors; n diploma of honor of the first
olass for o Hst of Nghthonses, boudd sots of charts, and other
publications; u letter of distinetion to the engineers of the
Department of Geologiea! Natural History and for the
axnmination for Clarence Kiong's exploration  along the

tory west of the Mississippl; o similar lettor to the Sigual
Sorviee Departmoent and Weather Bureau for an extended
series of tidal weather maps,

Group Sixth,—A lotter of distinetion to the Post Offics

Department for n series of nnoouncements and other publi: |

catlons; n diplomu of honor of the second elpss to the Agrls
cultural Commission, and for reports on foresicy by Pro.

Loven and allowed ta cool off until it retains just enough elas-

ticity to be separated from the paticrn.

Gutta pereba is entirely insoluble in water, weak ncids, or
ackd salts,  When moulded it is prepared for the deposition
of metul by being conted with a film of graphite or bronze

powder,

fortieth parallel; ulso a letter of distinetion for Captain |

Whoeeler's goographical surveys and works on natural his |
|
|

b
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Grass Fired by a Moteorite,

A fire ball was sven to fall at Springtleld, 111, about 10
w'elock of the night of September 81, It mmhldia@'y.
pearance an electrie lght, and it fell with a rushing
like thut of a sky rocket. The dry grass was set
where it strnok, and the grass burned to 4 wooden
connecting with fences and waoden buildi
e could bo extinguished with water,
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table, and is connected when in use to the pressure foot of | tributed to the proceedings of the Roval Society, in Mareh,

£ud to be the name popularly | the machine, whicl it causes to pass in a straight line, 1837, o paper *“ on the magnifying | of the half prism,
- Hibisens growing in New South Wales, The machine is the invention of Mr. W. R, Fowler, the as a means of obtaining great dispersion, aud on the general
the showy appearance of its searlet flow- | inventor of the woll-known Fowler fly fan, and is manufac- theory of the balf prism spectroscope.” To the monthly
3 g freely in almost any Kind of soll, the plant is | tured by Mr. Martin J. Myers, of 819 and 821 Market street, notices of the Royal Astronomical Society be has furnished
tiy cu tivated for the flowers, Whlch, when dry. are the owner of the patents, who may be addressed for further these: in June, 1878, o paper on the recording micrometer;

 us ﬁ a substitute for blacking. The flowers contain a ; information in January, 1874, on the color and brightness of stars, as
RIS RopRIon of mtctiatnoss Jaice, which, when evenly THE NEW ASTRONOMER ROYAL. teasured with a new photometer; in May, 1875, on the de.
termination of the scale in photographs of the Transit of

“.pplld. gives a glossy, varnishilike appearance, which is
said perfectly to replace ordinary blacking, with the advan-
tage that it is cleanly in use and can be applied in o few
moments. Four or ive flowers, with the anthers and pollen
removed, are required for each boot, and a polishing brush
wmay be applied afterwand, if desired. A few plants of the
Hibiscus rosa sinensix growing in the garden wonld remove
one of the minor disadvantages of a day in the country,
where the roads are dusty and Lee and Bixby are almost
unkoown. Chinese ladies use the juice of the flowers for
dyeing their hair and eyebrows. In Java the flowers are
reallv used for blacking shoes. The plant is a native of
Tndia, China, and other parts of Asia. It would be interest-
ing to ascertain to what extent, if any, the Althea, or Hibis-
cus Syrisca, and the Swamp Rose Mallow, another member
of the Hibiscus family, possess the same property.

— A ——

NEW CLOTH-CUTTING MACHINE.

The enormous quaniities of ready-made clothing annually
produced in this country has created a demand for some
more expeditious plan of cutting out garments than the
usual way of cutting them by hand. Several kinds of cut
ting machines have been manufactured to meet this expressed
want. None of these machines, however, bave met satis-
factorily all of the requirements of the trade, and their
intraduction has been effected to a limited extent only,

The machine shown in our illustration is claimed to be !
practically perfect in its operation, upward of two _vc.'mi;
having been gpent in perfecting every detail of the muchine
and bringing it to the high standard which it has attained,

The machine is based on a principle radically different
from any cuotting machive that has heretofore been devised,

Mr. William Henry Mahony Christie, who has succeeded

£ % Venus; in 1876 (January)on a new form of solar eyepicoy:
Sir George Airy in the office of Astronomer Royal at the ~ Y \

(May) on the displacement of lines in the spectra of stars;
(November)on the effect of wear in the micrometer serews
of the Greenwich Transit Circle; same vear (December) op
the gradation of light on the disk of Venus; in 1878 (January)
on specular reflection from Venus; (June) on the existencs
of bright lines in the solar spectrum; in 1870 (January)on g
phenomenon seen in the occultation of & star by the moon's
bright limb; in 1880 (November) on the spectrum of Hart-
wig’s comet of that year; in 1881 (January) on Mr. Stone's
alterations of Bessel's refractions; (May) on the flexure of
the Greenwich Traosit Circle, and some further remarks on
Mr. Stone’s alterations of Bessel's refractions: besides vs-
rious papers on the Greenwich spectroscopic and photo-
graphic observations, communicated by the late Astronoe-
mer Royal; and a paper which will be found in the Memoirs
of the Royal Astronomical Society, published in Jannary,
1880, on the systematic errocs of the Greenwich North Polar
distances. Mr. Christie is also the founder and editor of &
journal entitled 7%e Observatory, a Monthly Review of As-
tronomy, which has been published during the past
four years; and he is suthor of the ““ Manual of Elementary
Astronomy,” published in 1875 by the Society for Promot-
ing Christian Knowledge. These particulars we gather
from the Jlustrated London News, and our portrait from the
London Graphie.

£o= e
MISCELLANEOUS INVENTIONS.

An improved fastening or locking device, especially de-
signed to endure without injury the excessive strains that
trunk locks are subject to, has been patented by Mr. David
W. Eggleston, of Terrvville, Conn.  The invention consists

PROFESSOR W. H. M. CHRISTIE, F.RS,
The New Astronomer Royal.
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and, as claimed by the inventor, the great success of the
mazchine is due to this novel principle of action.
Instead of being laid on a solid wooden table, as usual,

inches, are placed upon a bed or support consisting of rows
of upright wires fastened to a backing of wood, the wires
being cut to a uniform length, so that their upper ends pre-
sent a perfectly level surface. '

The working parts of the machine are mounted on a firm

feet in length, if desired.

Royal Observatory, Greenwich Park, was born on October ofa laterally swinging unjointed basp, desigzved to be pivot-
1, 1845, at Woolwich. He is a younger son of the late Pro- ed on the body of the trunk, having a large opening in its

the layers of cloth, piled up toa height of from two to four | fessor 8. H. Christie, of the Royal Military Academy, Wool. free end that sets over and coincides with a socketed and

wich, and formerly Secretary to the Royal Society.

Mr. perforated nose or lock plate which is designed to be fixed

W. H. M. Christie was educated at King’s College School, on the trunk cover.

London, and at Trinity College, Cambridge, which he en-

An improved electric Jock has been patented by Messrs

tered in 1964, having won a minor scholarship of that col- | William R. Manierre and Heury B. Porter, of Chicags, I
lege; be subsequently gained a foundation sclolarship, and | The object of this invention is to provide an electrical

base, alongside of and independent of the supporting bed. i‘““ afterward elected a fellow of Trinity College. He attachment ‘fﬂf locks, which will indicate at once the surrep-
and are constructed to travel over a surface fifty or more | took his degree of B.A. in 1868, as fourth wrangler in the titious opening of the lock by other means than the key.

Mathematical Tripos, and in 1871 proceeded to the MLA.

An improved folding leaf extension table has been ps-

The cutting instrument cuts upward instead of down- [degree. In 1870, Mr. Christie was appointed chief assist- tented by Mr. John Bismann, of Fairview, W. Va. It coo-
ward, and can be freely moved in any direction so as to fol- | ant at the Royal Observatory; and he has, during the past Sists in the peculiur construction and arrangement of the
low the lines of a patiern niarked on the top layer of cloth, | ten years, done specinl good service by contriving and intro- Paris, the extra leaves being folded within the table and
the peculiar character of the supporting table pcrmilting!(lucinc several valuable improvements in the scientific ap- always ready for use. °

this movement without difficulty.

paratus there in use. A new form of spectroscope, an instru-

Mr. William Weiss, of New Orleans, La., has patented an

The machine has been in use in Philadelphin for some | ment for determining the colors and brightness of the stars, improved and simple device for opening tin cans, which

and

months past,

device can be used
as a cover for the

has been exumined

by numerous manu- o cans. The

facturers from dif- invention consists

fercnt parts of the in a circular plate of
metal provided with

country, who have
been unanimous in
their  indorsement
both of the machine

a flange, and with
a pointed or sharp
edged tooth or stud
a short distance

i and its work.
i The machine now back of the edge,
% in use, driven by a and projecting in

» two-liorse poweren the same direction

§ give, works with as the flange, snd

] wonderful rapidity 2 with a hacdle on

& and accoracy, the the oppodlo ﬂ:

i knife easily follow- face, which plate

'9: ing the most jotri. WMM m‘:

2 cate designsand cut-

1 ting through thirty- that the stud will
four thicknesses of pass through the
heavy cloth without head, when the

plate is turned by

apparent effort. As
the cloth is not lift

means of it han-
dle, causing the

; ed from the table
! while being cut the ~ ) sharp stud to ll:
arrangement of the P a cfrenlar cut In
lnyers Is not dis : / _ head of thoe-.“
turbed and the cuts o / .}// = An Improved
are perfectly uni- a - - - = il AT - rr mlllf: work:
form in each layer ' g board table,
: handy and
SR ARG S THE AMERICAN CIOTH-CUTTING MACHINE Ty
parts of the Rppara i et
be transported very

tus sre above the
eloth 1l
that friction or drag

pary cuttiog machine

offected withoat

.

mavipoiation of the machine |

which attends the operation of an ordi

a recording micrometer, and & polarizing solar eyeplece, | convenlently, has been patented by Mr, Bernbard Becker,

1o the recent addross | of New York elty. -
Mr. Helnrich A. W. Braune, of Memphbis, Mo, has pa-

ing reference was made to Mr. Christic’s work in verifylug tented a choap and eoffi lent solar camen, which s light and

are to be mentioned as his lnventions
of the President of the British Association, at York, o pass

The machine has an estimated capacity of 2 500 con Wy
day, or a produet equal to that of 25 skilled cutters ’ the results obtalned by De. Huggios, with rogard 10 the portabile, and may be readily taken apart or set up, a4
With i« machine is an attachment for curately eut- motions of sars. as Inferred from spectrascople olservations "'IIIIM Auny ordinary tabe may be used In thy instru-
3 ting, w ; wking, from one to two hundred The new Astronomer Royal has directed particular atton: thent, and no extm tubes are required. The print Uw
i strips of materials of idih ot o o cut, and cats tion, at the Royal Observatory, both (o spectroscopy and to detached from the camera box, the printing may be wate
i them cither the Lin t u g the plle of photography. s & means of recording the observations. |and the light regulated according 1o mﬂuw
! goods, Thes nre 0t for wam binding and  He i s fellow of the Royal Soclety, and was clected Secre ' The Instrument may be readily baodled and managed by
f, other purpose Fhe nilas wide of the | tary of the Royal Astronomioa]l Soclety Iast year, lhmlo.om
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IN JEWELRY,
of a few recently patented improve:
Iry. The invention shown in Fig. 1 is an im

; of incrusting and enameling precious stones,
such as and agate. It consisin in first engraving the
design into the stone to be ornamented, then pressing or
moulding & thin plate of gold into the Indentation, then
removing, enameling, and burning the plate, next replucing
and comenting the plate into the stone, und finally grinding
the surface of the enameled portions flush with the surfuce
of the stone. This is the invention of Mossrs, Poter Appel
nnd Charles P. Appel, of West Hoboken, N, J.

Fig. 2 represents an improved fastening for enr jewels,
patented by Mr. G. W. Washiburn, of West New Brighton,
N. Y. In this invention n neat and inconspleuous curved
tube is made to inclose, concenl, and protect the bolt and
spring of a secure locking device, adapted to fasten auto-
matically with a distinet *‘click," which gives audible
notice to the wearer when the ear wire is locked. The ear
fastening is readily unlocked by the wearer or an uttendant
The engraving shows the fastening both closed and open,
and gives also an enlarged sectional view of the fastening.

Mr. David Untermeyer, of New York City, has lately
patented an improved separable finger ring, shown in Fig.
8. This finger ring is 80 constructed thut the shunks can be
detached from the heads and replaced with larger or smaller
shianks.  The head has sockets upon its inner side, and the
shank bas hooks upon its ends, o that the setting muay be
detached and replaced by another at the will of the wearer,
The engraving shows the ring aund setting separately, also a
sectional view of the two parts put together.

Fig. 4 shows a combined finger and searf ring, patented
by Mr. Carl Bachem, of Pforzbeim, Baden, Germany. This
is an improved finger ring, which can be used in n conve-
nient manner as a scarf ring without any extra fastening
device. The invention consists in making the ring in five
parts, which are hinged together 5o that the two hinged sec-
tions opposite to the central stone setting may be sprung
inwardly for use as a searf ring. The hinged sections
adjoining the stone setting are provided with raised cheeks,
which abut against the setting when throwing the remain-
ing sections in outward or inward direction.

An improved method and device for connecting gems,
patented by Mr. August Schaffer, of New York City, is
shown in Fig. 5. The object of this invention is to connect
agales and similar stones of wvatural or artificial color,
cameos, and the like, in such a manner that the upper stone

projects above the surface of the lower stone or table. By |

3
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figure of a boy connected with n crank formed upon the
rear axle, so that the movement of the wagon will give the
figure the appearance of jumping up at the rear end of the
said wagon.

NEW TICKET PUNCH.
The engraving represents a novel ticket punch recently
patented by Mr, George A. Gunther, of Bath, and Willinm
Kowalski, of Brooklyn, N. Y.

GUNTHER'S TICKET PUNCH.

The object of this invention is to simplify and cheapen
the counstruction of ticket punchesand to muke them conven-
ient to carry.

The ticket punch has a curved spring and jaws made in

jone piece, the upper jaw having n groove to receive the

lower jaw, & curved recess to receive the ticket and carrying
the female die, and the lower jaw carrying the male die and

| having u slot 1o receive the stop pin that limits the move

ments of the jaws,
Fig. 1 is 0 perspective view of the punch, and Fig. 2 isa
sectional view,
e el A P e
A Carload of Blasting Powder Exploded,
A remarkable explosion occurred at Council Bluffs, Towy,
Sept. 26. A car laden with blusting powder consigned to

this connection a larger variety of combinations can be|Denver bad been refused by the Union Pacific Railway

made from this class of stones, to be used for
articles of jewelry and other purposes. = The
improvement consists in connecting two
agutes or other stones by recessing or dove
tailing the lower stone or table on its upper
surface and the upper stone or step at its bot-
tom surface, inserting into the recess a con
necting piece or key of copper, and filling up
the small wedge-shapc! spaces or cavities
between the connecting key by clectro-depo-
sition.

Fig. 6 shows a very pretty article of jewelry
that may be changed so as to be used for dif-
ferent purposes. This piece of jewelry is
made in the form of a cross, with detachable
side pieces, pin, and hanger, so that by re-
moving the side pieces the middle piece can
be used as a lace pin and the side pieces as
earrings. This invention has been patented
by Messrs. Leon P. Jeanne, of Woodside, and
Louis P. Jeanne, of Greenville, N. J.

NEW INVENTIONS,

Mr. John Fliouer, of Millersburg, Ohio, has
patented an improvement in gates  The ob
ject of this invention is to combine with a
vertically gwingiog gate a suitable latching
device adapted to be operated by the lifting
rods and the levers by which the guate Is
raised. The gate has o
the bottom of 1ts swingiong end, and a aliding
latch near the top of =ame end, in combins

stationary Inteh near

Uua with 8 recessed gate post and suitabl
mechanism for operating the sliding latch
and raising the gate,

An improved loom shuttle has been pa
tented by Mr. John W. Sohn, of Columbia,
Pa 'll-: invention consists in the combin
ing, with a shuttle body and vertical spindle,
of an end perforated lever and a subjacent
spring

An improved butter worker has been pa
tented by Mr
I'v.' n

ment

Elvearo Stout, of Otlumwa,
This invention relstes to improve
in that class of butter workers in
which a frame carrying a roller is recipro
cated in & box having slots in its sides, the bottom faces of
the alot
roller frame us it is moved back and forth in the box.

Mr. Joho .\ll”l.l_\‘ of New York l'll)', has [mlrnlu' a toy

wagon with a figure of » driver baving a hinged body, and

swrving as bearings for a transverse rod in the

IMPROVEMENTS IN JEWELRY,

Company and returned to the yards of the Chicago and
Rock Island and Pacific Rallroad, where from some unknown

cause It was exploded.  The concussion demolished the com-

| pany’s round bouse, repair shops, brick freight houses, and

ubout forty or fifty freight cars. The explosion dug & hole

conneoted by & rod with a orank formed upon the forward | in the ground fifteen feet desp and forty-five feet in dismeter,
axle. 8o that the movement of the wagon will give the figure | Large windows fu all parts of the clty were shattered, shoets
{he sppearsuce of whipplng tbe borses; sad ulso with o | of plastering were toru from houses, and damage was done
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ju all directions. Even in Omaha, on the opposite side of
the river, large windows were broken by the concussion, and
s (ar as the Missouri Valley, tweoty miles north of Couneil
Blufls, the damage done was heavy.

—4 & -

Accldents to Rallrond Employes.

British railroad sccidents during the fisst three months of
| the current year are reported to have killed 200 and injured
1,078 persons. These nceidents, however, include injuries
to persons on the track, ete., by trains, a8 well as train acol-
dunts,  There were but 8 killed and 276 injured by the latter,
ngningt 17 killed and 225 injured in the first quarter of 1880,
The comparison with the accidents in this country, a4
reported in our columns, is a8 follows:

1581, 185,
Killed. Injured. Killed. Injured.
United States ......... ... w5 12 % 12
Great Britaln........ ..... 3 mw 17 =5

‘ Weo were working something more than five times as many
| miles of road as there were in Great Britain; but our train-
| mileage was not by any means large in proportion. The
Railroad Gazetls says: The result in 1880 was decidedly
favorable to this country; but for this year it is extremely
unfavorable, our train accidents having killed hirty-two
times ns many and injured more than twice as many as the
British train nccidents, We may comfort ourselves some-
whnt by the reflection that last winter was extraordinarily
unfavorable and productive of accidents.

Discovery of Beautiful Minerals,

Prof. B, Silliman records, in the American Journal of Sci-
ence, the discovery of vanadinite and other crystalline salts
of lead, of great beauty of color and perfection of form, in
the Territory of Arizona. Some of the varieties—crocoite,
# chromate of lead, and vauquelinite, a variety containing
copper—have never before been found in North America.
Vunadinite, chloride of lead, and vanadium, bitherto a rare
species, promise now to be comparatively abundaunt in the
silver district in Yum: county and other localities.

It is found in veins of quartz which lie between foot walls
of granite and banging walls of porphyry, the latter being
similar to the usual associates of silver ore the world over.
The guartz veins have also other salts of lead and argenti-
ferous galens, but no gold. Vanadinite occurs in the *“ Ham-
burg,"” the ** Red Cloud,” and the '* Princess " mines. That
in the ** Hamburg ™ is the best. The crystals are small and
highly lustrous, varying in color from deep orange-red to
reddish-yellow and brown.

In *“Red Cloud " they are a rich flame color, and are
found in rather confused masses. In *‘ Princess” mine
occur slender crystals of a brilliant red color
bedded in white calcite. They are very per-
fect in form, and bave been mistaken for
chromate of lead

Othber rure species are found in the Viulture
District, in the vicinity of the ** Vulture *
mine, while at **Collateral * mine, about
twenty-five miles northeast of ** Valtare,” is
the most interesting locality. The vein 18
about four and one-balf feet wide in soft
gray talcose rock.  About coe-half of the
thickness of the vemn is quartz stained green
with chrysocolla and chocolate-brown with
ground mass which contains vanadium. The
colored masses all give strong reaction for
vanadic acid

A seam of very red ferric oxide and calcite
follows vext. The calcite contains crvstals
of vanadinite, and the oxide reacts for vana-
dic acid; then there is a seam of lemon
colored crystals, The whole soft mass of the
vein reacts for vanadic acld, and specimens
of rare beauty are found in the cleavage frag-
ments of the ealelte,

Among the ores found in this ** Collateral ™
mine is & mineral which may prove to be
descloizite.  The tosts of it indicate the pre-
sence of vanndium, lead, copper, manganecse,
and zioe, but more specimens are needed to
complete the study of i,

A specimen Ix referred provisionally to the
volborthite species,

This mineral bas & green color, and con-
tains copper, lme, and vanadio seid. It was
named after Volborth, its discoverer; but the
specimen discovered in **Collateral " mine
may turg ont to be a new species,

A mineral like Domeyko's eAdleite, but nota
clay-like mineml, which ylelds a globule of
lead containing a nucleus of copper, ocours
both in this mine and in the ** Chromate,”
and something similar also is found in the
* Phonix " mine. The Montezuma lead mive
abourds in vanadinite in the form of bexago-
nal prisms,

What may prove to be mottramite has been
found at the ** Frenchman's” mine.  Wulfenite, molybdate
of lead, which does not coutaln vanadic acld, has been
found in crystals of rare beauty v *' Red Cloud * mine, as
well as the vanedinite before mentioned. It s also found
in the * River " mine.

Three or four species of the areite group, is, chro-
mio neld with oxide of lead, ocour fn the ** Collateral  and

the ' Olromate ™ velus, but s yeb it has not been found
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STEAM ENGINE NOTES. [nmkc' the fit.  Boft metal rings wore compressed by the fol.
AL the last woekly meating of the Polytechinie Association | lower of the piston aod eaused It to gusli out il they Just
of the American Iostitute, the President, Mr. Stotson, read fitted ; no clustioity was allowed anywhore. There was n
an absteact from one of our tochnienl Journals, in which a | patent on it, or, rather, on the use of (hin copper or brass
corrospandent avers that be runs an engine of 8§ inch stroke rings b tne odges to keep the plastic melnl from drageing
at 600 revolutions, and has run it for a short time at 2,000 out by the friction, but it had long sineo ¢ xpired.  Andrew
revolutions per minute, The dinmeter of the eylinder Is 5| Fulton, of Pittsburg, was the patenters, nnd used to supply
inchos, it, and wns very successful in getting the alloy Just lmr;l

= ‘A R F—— »
= — = 3
A Stroke of Lightuing. :
: X Mr, Sutton said the high velocity of piston was one of the | enough to serve properly.
marked Innovations in modern engines, but these figares | IGE

. mmw American :
: arth uguet 6, desorib Al troke
o) : of A 8,4 i forvik ke i e g wore extrome, and undoubtediy far beyond what wis good |

%““hmh Temple al}:“;o::. :::‘d e gy g " poliey.  An Allen engine, 12 fnch stroke, In one of the recent } o S : .
~ The' , about fifty et bigh, on hisTonbtinY donié, ‘ fuirs of tho Amerlean Institute, made 500 revolutions per t;;l;l[l]}, uutrut'nrl )'!' nwfol suddenness of the useault of
M at the top a gilded ball. It was strack by lghtning i minute vogularly. High speod was ono of the cloments | Wild fire on-most of the fated settiements and tho complete-
soon nfter it was put up, and about twenty feot of the top | which has lowered the cost of fucl from 81b, 108 Ib, per Easte SEAROR A correspondent of an
of It was broken off and thrown two hundrod foet from the | hOrse-power per bour. Our Corliss englnes, running at | ‘"; il gl A

: nbout the old rate of speed, have, in many cuses, got consi | t began to grow dark in the forenoon from smoke, and in
bullding, leaving a tall splinter on a stump. la fow hours the pichy blackness was like that of n_ close

!
& Lderably below 2 1b. per aetunl horse power, nud the Buckeye, |
m sting of the dome had been | J 0 alls s X
mT:ll';.:ﬁgz oan:ll::::::cemlm :\l'lga the sowers of the elty, |® quick ranning engline, has got down very olose to it.  The cellar, so that it was impossiblo to see a foot. [t was known
L] ’ A

through the cast iron water conductors of the buildiag, by Wheolook engine, at the late Millers' Fair in Cinciooatl, had that there were firos 'llu‘ou miles south, but thers was no
munf of twisted copper M‘ about throe-olghtlis of. v-m stood high nmong a host of execllent competitors, and had, thought of danger until suddenly there came a lurid glare,

L with a high velocity, regulated 8o perfectly ns to vary less lthe flame and wind immediately followed, and in thiry

fourths of an inch, in anticipation of possible * ) \ o ; il

inch by three fourt : po | than one of 1ts quick revolutions in suddenly changing load | minutes fifty-three of the fifty-five buildings in the place
lightning strokes, A

| from running light to tenshorse power.  Bvon speed was of | VO 10 ashes. The courthouso was of '_""'k- covered with
i i poion o L shors 00 20 0 el in e, gy |, e gl vt o . T i
and toothpicks, and scattered upon the main roof of the The l.cmlmu-‘\' of the parts to chaoge their dimensions and Itlﬁ- 'l~|nlfc-frtl Imdh: it hém 'l'hn'ru‘ ‘:"'.""“”3 -l;‘"hﬂ"ﬂ"
building | proportions by springing under great straing at high specds l. .“ I : I.I 4 : re no lives Jost
; ’ - was referred to. One speaker knew n modorn uprlgm, lore, but this was excoptionnl good fortune. Reports from

The track of the fluid was marked upon a portion of the some places are too horrible to read.  Numbers of people

g
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The Michignn Fire,
The burnfog of the village of Bad Ax, the seat of Huros

ness of the destruction wrought,
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original surface of the spar remaining on the splinter by a
spiral line scorched on the wood, but below a point «ix foet
above the iron band, to which the guys were attached, no |
marks were scen to indicate that the spark bad followed the |
wood to its connection with the iron. ‘

The gilded ornnments of the cresting were twelve feet at |
least from the point where the track disappears from the |
wood, so that if the fluid left the spar to follow the pre-
pared lizhtning conductors, and rejected the course through
more direct metallic connections, there must have been
strang reasons for its preference.

1 write this hoping you may bave something more to say |
on the subject of protecting buildings, as well as persons
and animals, from the capricious action of lightning. Its
freaks appear to be little understood by the public. '

New York, September, 1881, Jonx W. KeELsEY.

Encke's Comet.

This celebrated periodic comet is now ina favorable posi-
tion for observation in the eastern sky after midnight. Its
period is the shortest of any known comet, muking its revo- |
lution about the sun in three and onesthird year<. 1t has no |
tuil, but presents a round flat disk, slightly condensed near ‘
one edge, ill-defined, and brush-like upon the opposite l
edge.

The comet’s position in sn observation made by me yester-
day was right ascension 6 bours 42 minutes; north declina-
tion 42 degrees 54 minutes.  This brings it on a line drawn
easterly from Capella through Beta Aurige and about one
and & hulf times as far from Beta as Beta is from the first
named star. It §s at present moving about three degrees
daily in this direction—a very little south of east. On Octo-
ber 1 its position will be R. A. 8 hours 2 minutes, + 42

degrees 5 minutes, or aboat 10 degrees northeast of the
well known star Castor. On October 10 it will be in Leo
Minor, R. A% hours 51 minutes, 4 34 degrees 50 minutes. |
October 20 the comet will be in R A. 11 hours 31 mivutes, -
19 degrees 59 minutes, or about 4 degrees north of Denebola |
or Beta Leonis.

This very interesting comet may be well seen with mode-
rate sized telescopes, and will amply repay the trouble of |
picking it up. It is quite a bright object in the five inch
aperture reflector. A three inch refractor with a good low
power or comet evepiece should readily show it. It is visi-

ble with an aperture reduced to two inches.
Wiiuiax R. Brooxks.

ongine, considered the acme of proportion and stiffness, to |

flying from danger were overtaken and died in the roads,

be sprung enongh when heavy londed (o change the relation -
[t | Some perished miserably in wells and other places where

of the parts, and introduce obviously defective working.

was always all right when examined cold, and when worked |

slowly and lightly.

Steam-engine packing, was the subject of a brief paper

by L. F. Lyne.

“

the center of the eylinder about three-eighths of an inch, anc

varied in dinmeter about three-sixteenths of an inch. This | S i buildi Tof
rod was neither perfectly round nor straight, and was run 'C Noatteting  DUllGHnge: 6%t
| villuges, some strangely escaping, while athers were strangely

at a high speed. This is a worse than ordinary example,

but it is well known that it is almost impossible to get a
Piston-rods that have been | ¥ ;
& whether the land was plowed or not, while in others near at

piston-rod perfectly accurate.
long in use will, as a rule, be found smallest in the middle,

:uud of an oval shape at the ends. It has been found, 'from!
that the follower ends of a rod will be worn
ok rend Wil 15 mhost] cocs of mind that was everywhere shown.

experience,
most upon the bottom, while the cra

worn upon the top. Al these causes make it havd to m‘kolthmngh e stintir. experisnoa GlLiB7hs medls (hsks weis

the packing steam-tight. i

It is customary apon locomotives, when pulting in a new
piston and rod, to set the piston about one thirty-second of
an inch bigh, thus destroying the perfect alignment at once.

On locomotives new piston rods are sometimes nearly de-
stroyed within forty-eight hours after they leave the shops.
This is caused by the use of hemp that bas gritty substance
in it. So long ns a piston remains in line there is little diffi-
culty in keeping it tight with a good quality of fibrous pack-
ing which is entirely free from grit, but as soon as the glized
surface upon the rod is abraded or the parts get out of line
it begins to cut and constant trouble may be expected.

The paper referred at some length to the very early use of
metallic packing. A patent was taken by one Cartwright,
November 19, 1797, in which he deseribed flat matallic
plates cut into segments, which were pressed against the pis-
ton-rod by steel springs in the shape of the letter, U. The
first of which we have any authentic account of the pressure
of the steam itself belng used to hold the packing tight is in
a patent to F. J. Johnson, February 10, 1863. This system
has been developed by many subsequent inventors, and has

proved to be highly satisfactory. | opinion as to the course of the ball was not made at the
The present and most approved forms of metallic packing |y inning and was not proven at the ead, it isquite difficult

make use of this feature, and have a partial ball joint 10/
fnllow of slight changes in the angle and positions of the pis-
ton-rod, A strong spring in one form or another is gener-

Red House Observatory, Phelps, N. Y., 'ally used to insure that the packing rings of soft lm-mlf

September 26, 1881,

An Erratic Season,

Of the first eight months of 1881, four—January, Febru.
ary, March, and June—were decidedly wet, the rainfall ex-
ceeding by six inches the average of the corresponding
months for a period of forty-one years. April, May, July,
August. and September have been exceptionally dry, particu-
larly April and August. During these months the rainfall
was over ten inches below the average. The record by
mounths for the longer and shorter periods named, as com.

remain in their position, bearing fairly agaiost the rod. |
' The substance of the soft metal rings has to be very care-

fully looked after. If lead or soft metal is used, grit will
: embed itself and wear away the rod, but when a proper mix-
| ture of anti-friction metal is obtained, it avoids this difficulty
' and shows great durability.

The cotton packing largely used in the steamers in New
York waters for piston rod stuffing boxes was explained and
drawn on the blackboard. It is by a recent improvement
braided square and required but little compression to make
it fit nicely when bent around the rod in the box. Much of

The paper referred to the difficulty encountered in the fact
that almost all piston-rods are not true. and cites an instance
in which the piston-rod, 12 inches in diameter, was out of

y/in the district escaped with a loss which seems frifling,

they had sought safety, and in the terrible time a few women
| were tuken with the pains of childbirth.  Everywhere it is
| asickening story of suffering and of roasting human flesl in
overy conceivable way, In some places the heat was nlmost
incredibly intense, nnd the smoke was everywhere unendur-
able and enused many denths by suffocation.

The work of destruction was very aneven,

Some towny

while in others, apparently no more exposed, there ure but a
The snme was true of the

| destroyed.  In some fields the grass roots, and, it is said,
the soil itself are burned so that it is impossible to tell

hand crops of grain are left in the shock untouched.

A remarkable thing in the story of the calamity is the pres-
The prople were
| nccustomed to danger from fire, many of them had been

| fewer lives lost than might have been expected. Thereseems -
| 1o bave been but little panic and few threw their livesaway. ‘
Nearly all sought to preserve themselves and property intel- x
ligently, to have done about the best that was possible and :
very much letter than could have been expected.  Domestie
animals and fowls nearly all perished, and it is noted that }
they died in groups, each with its Kind; rarely did cows, k
horses, or chickens die alone. but al! sought the companion- )
ship of their kind. Great numbers of birds and insects took
| their way to the lake, and, overcome by the smoke no doub,
i died and were found floating oun the surface. L
The Presidential Bullet.

In reviewing the case from an autopsical standpoint, it is
quite easy to offer criticism,  The stubborn facts of a post.
mortem always stand out in bold relief against deciions ren-
dered ante mortem. But it must be recollected that there
were peculinr difficulties in the case. They are best appre-
ciated by all who have had experience in the ireatment of
gunshot wounds. However greatly we may regret that, in
view of the great public importance of the case, a correct

to see how the error could have been avoided. There were
no symptoms during life to point 1o the locality of the ball.
But, even at the worst, as proving that the surgeons never
knew during the life of the patient where th¥ ball was
located, there is nothing to show that in consequence of that
error the pationt suffered.  The ball itself, by being frmly
encysted, became harmless, while the real cause of all the
trouble had its origin scomingly in the comminntion of the
eleventh rib, It isa matter for much congratulation that
the bullet was not found in a puscavity. Under such cir-
‘cumstances, even if it were impossible to remove the o,
there would have been masy who would have clai it
such an operation sbould have been attempied, or at least
the cause of the patient’s death. But all doubts in such &
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} piled by Dr. Draper, Central Park Observatory, stands as | it is now made of all cotton, the old core of square ran' direciion are clearcd up by the autopsy. On the s itic
} follows: being found to be of Jittle account. The nature of cottonis !y 110 hall should have boen extracted in any event, wha
. 41 year, 1. | 1o wear long and creste a smooth surface of little friction. | |00 (o ot escaped? At loast the wisdom of not cutting
| N e "':'::‘ "“";"' "It is saturated with 2allow and plumbago. down upon the MQ ualll m locality of lhl latier
i R B N SN 8490 v | Mr. Sution gave his experience with hemp packing for the clearly made out, cannot be guinsaid.  As pearly two
: L Y e . 870 ol piston bead of a bigh pressure engine of some twelve inches | oo 0" onsumed in flnding the b |
» A‘:l & .:vn ow dinmeter, It needed renewal every day or two days, but he might bave boen the ehances of extracting th
‘ BEBY sasiae. dusnepsnsdasenesbons e | | 20 liked it.
i 3oty Ly e L i D ~ The President said modern improvements in boring and PO
! AR e Y S e ey ons fiting had made elasticity far less necessary than of old fu o
; - prcking for the body, or head, as some term it, of a plston.
! Aversgo total . 81 66 o715 A perfeet fit of metals together without any yielding was

1
g
;

The maximum rainfall, in forty-one years, for the month
of August, wus 15°20 inclies in 1843, and the minimum this
year 0785 inch. The maximum for April, for the same
period, was 905 inches in 1857 against 095 this year,

absolute perfection if the parts could be kept in this condi
tion.  Fulton’s metallic packing, many yoeurs usced and pro-

bably still used in large high pressure steamers on the Ohio
| River, was on this priveiple with simply pecnline moans to
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~ heat and guses to escape through smokestacks at the ends,

structure, whether divided longitudinally
 exact counterpart or duplicate of the other
Tegnrds woight or measure; the consequence of
thi Mﬁmw.pvny:h-h the intersection of the

: . and transverse conter planes of the entire loco-
‘motive; mlnym his motive power in the central
transverse vertical plane of the engine he has disposed
the parts of bis locomotive to the best advantage for econo-
- The engravings represent the invention so clearly as to
‘require but little explanation. The whole engine restsupon
an oblong platform which extends all around the structure,
‘and which is made wider in the middle to support the engi-
‘neer's cab, which will be as wide as the cabs now in use; at
each side of the engine is a boiler extending longitudinally
to the end of the locomotive, each boiler having a separate
firebox, which is located in the cab. The boilers have ordi-
vary flues, which terminate in a smoke chamber at the
extreme ends of the locomotive, but instead of allowing the

as in the present locomotives, they are conducted through
return flues of & larger size (as shown in Fig. 8) to an inte-
rior collecting smoke chamber, which thus collects the smoke
snd gases from both boilers, and allows them to escape
through one common smokestack which stands above
it. This collecting smoke chamber extends upward and
downward vertically through the entire locomotive, and
serves not only as a brace to the steam dome which
surrounds its upper portion, but also gives an addi-
tional support and strength to the entire steucture. The
steam dome stands in the ecenter of the locomotive, its axis
being the exact center of the engine. It is stiffened by the
collecting smoke-chamber which extends through it. A sepa-
rate valved connection is made through this interior smoke-
chamber for the steam as well as for the water in the boilers,
s0 that both steam and water can circulute freely from one
boiler to the other, or may be shut off if it is desired to use
one boiler only. The*steam cylinders are vertical, and
placed outside the steam dome, their axes being in the
vertical transverse plane extending through the center of
gravity of the locomotive, and preferably placed as high as
possible, 0 as to take the steam by means of pipes which
receive their steam supply from o common opening at the
highest peint in the steam dome, the opening being closed
by a throttle-valve operated in the usual manngr. The
steam chests ure placed inside the dome as shown in Fig, 8,

The driving-wheoels are situated equidistant from the center
line, snd upon them rests the whole platform, and in the
center-line, and as vear the rails ns possible, is placed an in-
termediate driving sbaft, to the cranks of which, on opposite
sides of the locomotive, extend the connecting rods from the
cross heads of the piston rods nbove. The cranks of the two
drivers on each side of this vertical connecting rod ure con-
nected in the usual mauner by a horizontal driving rod,
which, near its center, extends downward to the crank of the |
intermediate driving shaft and is connected with it. The
driving rod is slottod in its center to allow the vertical con-
necting rod free play.

Tho cccentrics are placed upon the intermedinte driving
shaft, while the link motions are arrauged on an auxilinry
shaft vertically above it

The locomntive may have horizontal eylinders, if thoy
should be preferred,  To that case they would be placed

OHIAL &

lower down in u line with the center of the driving wheels,
but in the same central position.

At each end of the locomotive the frame rosts upon a
truck, but as the whole engine Is evenly balanced upon and ‘
supported by the driving wheels, the object of the trucks is
not so much to support any specific weight, as i other logo-
motives, ns to serve as a guide over curves, Each end truck
bas one transverse axle with one pair of wheels and a frame
which fneloses the wheels und is connected by an arc-shaped
guide piece, which s trnnsversely guided in o fixed centor

! T
dust being out of the question, ns the recent ruing had laid

box at the end of the locomative,

The water tunks wre below the boilers, openings lwlngL
provided to allow the axles of the wheols to pass through,
The fuel is carried in bunks arranged sideways nod above |
the boilers

A novel and lngenious plan s devised for foeding the |
boilers. The return flues being situated but fow IIwIn--«‘
below the water level, it is important that the level shoald |
be continually kept up,  The inventor has, therefore, |
arrsnged a steam pump, which Is worked by o lever con- |
peotion with the main piston, and which injecls Into the |
boilers ab each stroke of the piston the cquivalont of waley
for the steam urod.

These sre the main features of this novel engine, which
the luventor claims as the first losomotive bullt upon strictly
selentiflie prineiples,

The advantages olaimed for this new styloe of locomotive,

and to which Dr. Raub has given the approprinte name of [ing pipes and also of that passing out through the exit fues

contral power locomotives, are numerous,
This englue bas no dead welght, therefore its whole

power can be utilized for drawing froight; nod i is uu.lmrdl

that o central power locomotive of aoy glven slze will do

i aE
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more work than another locomotive of the same size under
the same conditions. The heat is better utilized, as it is led
back through the boiler by means of the return flues, and
the fuel will be more fully consumed than it is now. The
collecting smoke chamber, which extends upward through
tho steam dome, serves to superheat the steam, consequently
dry steam will be obtained, and the steam chests being
ingide the dome, no loss of steam from condensation will
take place.* Should an uceident bappen to one of the
boilers, the connection between the two may be interrupted,
and the remaining boiler will be sufficient to propel the
train to the next station, thus preventing blocks on the road
and delays to traflic.

It is claimed that a train may be run at a much higher
rate of speed with this engine and with much more safoty
than now, owing to the balanced driving wheels and the
peculiar relation of the parts; and there is less danger of
breaking the driving rods and less strain upon the track.

A separate tender will not be required, as both water and
fuel are carried upon the locomotive itself; and, further-
more, turn-ables with their necessary attendance will
become superfluous, since the locomotive is a perfect
double-ender, and rns in either direction with equal effi-
cacy and without any damaging effect to the gearing,

We understand that Dr. Raub is now making arrange-
ments to build several locomotives asccording to his new
system of different patterns and sizes, in order to practically
test their merits and superiority and to ascertain the actual
percentage of suving in running them.

The doctor bus for muny years been identified with sev-
eral lurge Western roads, and is well known as a prominent
and able railroad engineer.

New Banwny;nrunlu Apparatus,
The system of ventilating cars devised by Mr. Andrew J,

Chase, of Boston, was put to a test ona car on the Boston and

Albany road, Sept. 12, which is thus described by the Boston |

Herald :

““The 11 o'clock express train for New York was taken.
Accompanying Mr. Chase was Mr. William B. Lindsay,
assistant in the chemical department of the Massachusetts
Ivstitute of Technology, and Mr. Adams, the master car-
builder of the Boston and Albany Railroad.

“Mr. Lindsay went for the purpose of measuring the
velocity and volume of the air coming into the ear by the sup-
ply pipes, and the velocity and volume of the vitiated air

expelled, while the train was in mpid motion. Thbe follow- |
ing is a brief description of the apparatus used in this sys-|

tem. There are two general principles involved in it : One,
the supply of fresh air, freed from dust, cinders, ete. ; the
other, the expulsion of the foul air generated by the lungs
and bodies of the occupants of the car. The air, as the
train passes rapidly onward, is caught by a Kind of scoop,
or mouth, and is forced, cinders and all, downwurd through
a pipe into a reservoir, where it strikes the water contained
therein with suflicient force Lo be driven through it.  After
being thus cleansed and cooled the air is forced, by the
pressure of the descending column, upward through another
pipe or funnel, and discharged into the body of the car. This
air, being purc and cool, naturally gravitates to the bottom
of the ecar, displacing the warmer vitinted air, which then
ascends to the top of the car, where it is got rid of by an
ingenious device. This consists of two loug pipes or
tunnels luid upon the outside of the car, on each side of the
monitor top. These tunnels are jacketed at both ends by a
lnrger pipe, baving akind of bell mouth, to better gather in
the air.  Through these onter bell-mouth tubes—that is, the
rear ones—the external air rushes with a velocity propor-
tioned to the momentum of the car.

“*This air, by its rapid movement, serves to siphon or
pump the vitiated airout of the car, the tunnel used being
conneeted with the intevior of the car by small siphon pipes
through which foul air is thus withdrawn, There are
valves at both ends of the tunnels, which act sutomatically,
the ones in front being closed by the pressure of the atmo.
sphere, when the car is put in motion, while the rear ones
are opencd by the same pressure being exeried through the
bell-mouthed jackets.  The teip to Woreester showed how
well the apparatus worked
sweet and pure, aud it was absolutely freo from cluders,

It, The trinl was made under somo disadvantages, tho
priveipal belng that the induetion pipes were of small ealis
ber, snd therefore the supply of air was, to some extent,
limited. This, however, proved no defect in the system,
but rather showed that any amount of air desired could be |
obtalued by the enlargoment of the lnduction pipes o the
proportions desired.  As It was, howaever, the duy belog
cool and eloudy, the supply of air was smple to Keep the
astmosphere of the car frosh and clean, It may be stated
that, by this system, in the hot summer weather, not only
could the air of the ear bo kept pure aod freo from dust and
ginders, but it eould be ecoled to n delightful temperatuce
by the use of fce in the reservoir, or what would, perhups,
be better, fee and water combined.

“The following is the result of Mr Lindsuy's tests, ss
given by himself :

“ 4 The velocity of the alr ontering through the ventilat.

was taken st several different times. The mesn of these
results thus obtained gives, 1 think, a fuir determination of

The air in the car was kept |

245

** * Mean of severnl determinations of the velgeity of the
nir entering the car by the ventilator pipes, 1,243 feet per
minute,

““*Mean of several determivatious of the velocity of
| vitiated air leaving the ear by exit pipes, 768 feet per
minute.

* *Mean amount of air entering by ventilator pipes, five
inches in diameter (two in number), per minute, 340 6 cubie
feet.

i ~ ** *Mean amount of vitiated air leaving by exit pipes, three
inches in diameter (twelve in number), supposing the same
veloeity in each, per minute, 451 6 cubie feet.

YA pussenger car of ordinary size has o eapacity of
about 3,500 cubic feet, Aeccording to the above results, a
| volume f air equal to the cubical capscity of the car enters
it in about ten minutes, when running st ordinary express
speed.  This air, moreover is free from all dust and cinders,
{in fact, clean, which is not the condition of that admitted
by the usual method of ventilation. There is a very notice-
able difference between the quality of the air in the ear
veatilated by this method and the ordinary passenger car,"”

D b b S
Under Water Lamps.

A new method of illuminating the tanks at the Royal
Aquarinm, Westminster, was lately shown by means of the
| ** Faure " electric battery, and which, so far as it went, was
of a successful charmicter. The lights shown were, to the
number of six, submerged in the tank at the foot of the
west staircase with excellent effect, showing up every fish
jand plant with great distinctoess—a result impossible to
attain under the old system of gas illumination. One of the
great advantages of the electric over the gas lighting system
is that the fish do not seem to mind in the least the close
proximity of the incandescent lamps, while at the same
time they do not suffer from the noxious emanations evolved
! during the combustion of gas. Under Mr. Faure's system a
steady light of almost any intensity can be obtained, while
| the engines, waich can be run without cessation during the
whole of the tweoty-four hours of the day, effect a great
saving by their power of storing the electric energy, while
at the same time they obviate the danger of a sudden acci-
dental extinction of the other light employed. The elec-
tricity used for the lighting of the tank was generated in
Woolwich and carried down 1o the aquarium, where it
arrived but a short time before it was used.

—_— —,ee——  ——
Wind Power for Electric Lighting.

In an address delivered before one of the sections of the
British Association, at York, Sir W. Thomson spoke of
the utility of wind power as of possible service in electric
lighting. He =aid that cheap windmill, in connection with
dynamo-electric machines and Fuure's batteries, would sup-
ply a great want. A Faure cell, containing 20 Kilos of lead
and minium, charged, and employed to excite Swan's lamps,
would give $0 candle hours—that is, an aggregate light of
60 candles for one hour, or the light of one candle during
60 hours. The charging of such a cell could be done, with
good dynamo economy, in any time from six to twelve
hours, or more; and the charge might be drawn off, very
economically, in any time of from five hours to a week or
more. As calms do not often last above three or four duys
at a time, Sir W. Thomson argues that a five days' storage
capacity would, in general, be sufficient. One of the 20-
kilo cells already mentioned, charged at any time when the
windmill works for five or six hours, comld be used six
hours a day for five duys, giving a 2 cuadle light. Thus 32
cells would be required to give the light of four burners of
Loodon 10-candle gas. The prabable cost of dynamo ma-
chine and aceumulator (which we may take at £250 in this
case) would not, in Sir W. Thomson’s opinion, be fatal to
the plan here sketelred out, if the windmill could be
obtained at anything like the cost of a steam engine of equal
power.  Sir W. Thomson confesses, however, that wind-
mills are very costly machines; and without inventions not
yet made, could not be economieally used to give power for
storing up electricity in Faure cells or in aoy other manner,
e e

A Portable Electrie Lomp.

Recently, while the mechanical section of the British
Association were discussing the means of using the eleciric
light in cosl mines, Mr. Swan, inventor of the **Swan
lymp,” made u remarkable statement, He produced an
electric lnmp of two candle power, quite detached from any
wire, and portable, which could be kept lighted for six
Lours by o two cell Faure secondary battery. The weight
of the battery wonld nob exceed ten pounds, and to charge
it nfresh it would only be necessary ** to place it for a time
in connection with the wires of n dynamo near the pit's
mouth." The battery and lamp need vever leave the pit.
Sir J. Hawkshaw greatly approved this lamp, and well he
wight.  The gorm of a portable and handy electrio lamp,
unconnected with any wire, and fod at intervals unly as an
oil lamp is, must Ho in thit rude specimen shown,

— —— W ——
Faos in o Hospltal,
A large hospital at Madras, Indin, Is ventilated by means
of asystem of fans operated by steam power. The ma-
chinery is slmple, the hundred fans presonting an ares of
2,050 sgquuro fect, belng swung by a line of steel w(rgiq’. !
1,700 foet in length.  The fans swing wﬂi with st
sweep of soven or elght feet, and work smoothly and sil

the smount of pure air entering and vitiated air leaving the
car,

The long swing and uniform motion insw
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A NEW DYNAMO.ELECTRIC MACHINE,

alternating current machine of Hefner-Alteneck (recently de-
" goribed in the SCIENTIFIC AMBIICAN SUIMPLIEMENT), especinl-

composced of & series of eoils without iron cores, nrranged nnd

of poles of alternately opposite polarity
on the same side of the disk, and facing
opposite sides of the disk,

Mr. Ball has perfected soveral forms of
continuous-current machines of this gene
ral type, and from among them we Lave
selected two forms, which we fllustrate,
These machines have been operated with
entire suceess at Troy; and samples of the
machine are either already installed at the
Paris Exhibition of Electricity, or are on
their way to that destination, forming a
part of the joint exhibit made by the
“ White House Mills " and Mr. Ball.

The bipolar machine, Fig. 1, r'opmdm.-os
the effeots of the well-known Gramme ma-
chine, over which it possesses important
advantages. Its special peculiarities and
ndyantages may be briefly summed up as
follows: The armature is composed of
coils, six in number, each of which occu-
pies a sector of the disk of 60°. These coils
are made self-supporting in the disk, with-
outiron cores or metallic parts other than
the wire of which they arc composed, and
are connected ina continuous circuit. The
commutator plates are six in number and
constitute the terminals of offshoots from
the junctions between two coutiguous
coils. These commutator plates are usu-
ally disposed spirally about the axis of the
arbor of the machine so as 1o show at

adapted to be moved in o magnotio field consisting of aseries |

Scientific American,
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half of n revolution of the armature, During this time,

Wo give an engraving of & new continuous current dyna- | furthermore, the line bisecting the armature and markiog the
mo'elucl-r[g_u,ﬁ&hmhu. reoontly perfocted by Mr. Olinton M. | consequent electrical points, bas twice traveled over the
Ball, of Troy. N.Y. This inventor his been engaged during | complete circuit of the field in advance of rotation,
some yenrs past in building machines similar in type to the | case of a machine having more poles in the fiold thun srma-

Inthe

ture elements, the movement of this line would be retro

| grade; however, if the multiple of half the number of field
Iy in respect to the absence therein of solid metal parts fo the | poles into the number of armature elements remained the
armature, the lutter being constituted in the form of a disk [ kame, the number of changes would be the same in either

cnse,
It will be seen that this machine differs from that of

Fig. .—BIPOLAR DYNAMO-ELECTRIC MACHINE.

lope blanks, and s applicable to ¢vory di seription of enve.
lope, each bit being for this purpose composed
lar-piece of steel, one of whose lenves or Himbs i perfornted
to receive a sorew bolt having at its mid-leneth an eve that
engages over another bolt, which s wnde . the
middle to receive n wrench,

Mr. Frank I Carr, of Banoroft, Mich,, hins potented an
improved device for conpling ears nutomuntically and releas.
ing or detaching them safely and conveniently

An improved Incubator hins been ||1|lt-|||4-4|.|v)' Mr, Joscph
| Colson, of Brentwood, N. Y. The abject of this invention
Is to utilize to the best ndviantage the Lieat
developed by the flame of the lamp by
which the incubntor 18 warmed

An improved cleetric gas-lighting device
has been patented by Mr. George J. Mur.
dock, of Binghamton, N. Y. It consists
in nsliding valve or cut-off counttolling the
supply of gus to the barner, which valve
i8 attached to the armature of an induction
coli contnined in a cosing and supported
on the end of o hollow arm, through which
the gos passes before reaching the burner,
Wires lead from the poles of the coil to
the opposite gides of the slot of the burner,
and when the eircuit is closed the gas
villve or cut-off ig opened, permitting the
gos to passto the hurner, when it i3 ignited
by the spark caused by the interruption of
the cireuit,

Mr. Ivan Carlicr, of Hot Springs, Ark.,
has patented improvements in absorption
ammonin ice muchines for the purpose of
preventing steam or vapor from being
mixed with the ammonin gus which is pro-
duced in this machine, and for avoiding an
undue pressure in the ammonia boiler.
The invention consists in combining a
smaller boiler with the main liquor ammo-
nin boiler, these two boilers being conneet-
ed by top and bottom tuhes,

Mr. Fredrick E. McKinley, of Welling-
ton, Kan.,, has patented an improved

ol an angy-

opposite ends an angnlardisplncement from axial parallelism | Hefner-Alteneck in respect to the proportion of armature | school desk and seat. The invention consists in combining
of 30°. From this it results that during rotation a pair of | elements to the number of polesof the magnetic field—the | an ink stand socket with a desk having aperturesand s

diametrically opposite coils in the amature are by-circuited
during one twelfth of a revolution at the neutral point of the
machine, and this effect recurs successively through the

entire series of coils. It will be understood that an import-l

Ball machine, having a larger number of armature clements |

than of field poles, while his has a less number. The
arrangement selected by Mr. Ball is more favorable fo asim-
plification of details of construction without detriment to

ant advantage is gained by this arrangement, inasmuch as | the efficiency of the machine.

the resistance of the inactive coils of the armature is thereby '
eliminated from the internal circuit of {he machiue. This‘l
machine, used as a generator, presents striking and powerful

effects with small expendi-
ture of power. It may be
used as a very perfect form of
an electro-magnet motor. It
Tuns without serioussparking
at the commutator, and is
simple and compact in con-
struction. A further notice-
able feature, which exists
furthermore in all machines
of this type, is the absence of
any poticeable external mag-
netic field when ruoning.

The otber machine, Fig. 2,
is a compound multipolar
continuous-current machioe,
embodying characteristics of
fundamental  armngement
which distinguish it from all
others; while, as before sta-
ted, in some of its theoretical
aspects it resembles the ma-
chine of Hefner-Alteneck
described in the article inthe
StPPLEMENT.

The machine represented
in the engraving, it will be
poticed, has only six opposite
pairs of poles in the field sys-
tem. The continuous cur-
rent armature system of the
machine has eight elements,
and the commutator twenty-
four plates. The armature is
otherwise composed in two
sections or layers, the major
section of which is utilized

At a speed of rotation of 950 to 1,000 per minute, und
with an expenditure of 514 to 6 horse power, this machine
has proved capable of maintsining n series of ten to

Fig. 2—COMPOUND MULTIPOLAR CONTINUOUS-CURRENT

through a commutator or contact rings of ordinary con | twelve arc lights of good power. The machine weighs only

struction for doing work upon the external cireuit, while
the continuous-current section maintaios the magnetism of
the fizld,

In this machine, developed and constructed long before
the publication of any descriptions of Hefner-Alteneck’s ma-
chine, the currents are commutated ¢ ontinuously, somewhat
s in bis machine, the commutator connections h-riny; so made
that while the contact brushes remain in a fixed position,
the currents are brought (o them from the consequent elec
trical poles of the armature—the , during
rotation, positions in rela
tion to the fleld, and completing the cyele of changes during

consequent point

assuming successively different

80 1b
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RECENT INVENTIONS.
Mr. Samuel B. Jenks, of Grand Rapids, Mich., has

patented an improved electric belt for medical or therapen.
tical purposes. The invention consists in an electrode for
an electrie belt, having a sponge fastened in a cupshuped
button on the belt,

An improved adjustable notching cutier has been patented
by Mr. Philander H. Elwell, of Cincinnati, O. This inven.
tion relhtes to an improvement on the die or cutter usually

stationary bar that supports as well as pivots it.

An improved barness saddle has been patented by Me
James H. Carrick, of Traer, Iowa. The yoke is widened at
the lower part, and provided with flanged side edges, form-
ing chambers for receiving side straps, in combination with
the skirts, terret, screws, and nut plates, and earrying
loops.

Av improved folding busket has been patented by Mr.
James H. Dennis, of Newark,
N. J. Thbe object of this in-
vention is to construct bas-
kets in such a manuer that
they can be folded intosmall
space for convenience in
transportation.

Messrs  John Kienzy and
Charles F. Davis, of Bridge-
port, Conn., have patented un
improved faucet which con-
sists in a tube beot down-
ward at the outer end, and
provided at its inner end with
a valve seat, on which a valve
fits, attached to a screw spio-
dle contained in a eylindrical
inclined arm of the main
tube.

An improvement in the
treatment of furnace slag has
been patented by Mr. Alex-
ander D. Elbers, of Hoboken,
N.J. Thisiovention bas for
its object the rapid and cheap
conversion of fluid slag and
its solidification into such
shapes as (o materially in-
crease its utilization. The
inventor allows the fluid slag
to spread swiftly in-the re
volving gutter, which, by pre-
ference, is made in adjustable
sections aud of fron or steel
plates, into which it flows by
a spout which is made mov
able 5o as todirect the course

of the flow. The apparatus, to which the gutter is fastened,
i« best constructed in the form of a so-called ** ~arrousel,”
which can be quickly turned, and the size of the apparatus
will depend on the quantity of slag which is to be run into
the gutter.  After the apparatus is set in motion, the firt
layer of the slag, s it flows from the trough into the revolv-
log gutter, will almost instantly become chilled by contact
| cooling with the bottom and sides of the gutter, while the
' subsequent layers have to be maloly solidified by the rapid
air eirculation ou their surface. As tho liquid slag unites
or welds readily with the underlying already solidified hut
(still very hot slag, u weld of all the layers us they accrue

MACHINE.

cmployed to form the re-cutrant angles or corners in enve- | during rotation is to be expected.
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A glove buttoner, by which a glove may be buttoned
without stretching or tearing the button holo or twisting off
the button, has been patented by Mr. Nathuniel Pyles, of
Westport, Mo. This glove buttoner is provided with o
troad slotted hook baving its inner portion grooved out 1o
fit the periphery of o buttop, whereby the button may be
rigidly held in a horizontal position while the button hole is
being passed over the end of the buttoner.

An improved sound transmitter has been patented by My,
Henry B, Porter, of Chicngo, 111, This invention relates to
that class of teleplicne trausmitters in which the undula-
tions of the electric current in the wire are controlled by (he
varylng pressure of a conducting surface on a piece of car-
bon, which variations of pressure are controlled by the vibra-
tions of a diaphragm, and which current is made througn
the contact faces.

~ 3

THE EIDER DUCKS.

The eider duck (Somateria mollisima) 1s widely celebrated
on account of the exquisitely soft and bright down which
the parent plucks from Its breast and lays over the egus
during the process of Ilncubation. Taking these nests is a
regular business on the northern coasts of Norway and Scot-

-

Scientific Amervican.

'(:owsr_v belongs to Dr, Zenker, of Dresden, Germnny. The
disense was discovered in n servant giel, admitted ns a ty phus
patient to the City Hospital m Dresden, She died, and

| her flesh was found to be completely infested with trichinge.

| Leuckart's and other experiments have shown (hat o temper-
|ature of 140 degrees Fahrenheil is necessary to securcly
| render triching inert,  Direct heat applied to the slides hold-
ing specimens of trichinous pork, by means of the Schultz

heating table, has demonstrated under the microscope that a

temperature of 50 degrees centigrade (122 degrees Fahren

heit) i necessary o the certain death of the trichine.  Leis-
ering’s experiments with trichinous pork, mude up into
sausage meat and cooked twenty minules, gave positive
results when fed to one rabbit and negative by another. He
sums up his experiment as follows :

1. Trichinw are Killed by long continued salting ol infected
meat, and also by subjecting the same for twenty-four hours
to the action of smoke in u heated chamber.

period of three duays, and it also nppears that twenty minutes
cooking freshly prepared sansage meat is sufficient to kill
them in all cases.

The various kinds of cooking, however, arve quite differ-

2. They are not Kkilled by means of cold smoking fora |

Worms In Fishes,

Hoveral communicationd have been received lately asking
whether the small white worms infesting black bass are in-
Jurtous to those who may eat the fish,

Such parnsites are very common in fish, and the best
nuthoritics say that they are harmless to man; indeed Italian
epicures regard certain species oceurring in ¥ca fish as a
grent delicacy, Of this class apparently are the shite or
transparent round worms which our correspondents find in
the bass of the Susquebanns. They sre known as Hema-
todes.  Another group of fish parnsites, Cestodas, resemble
ordinary tape worms, but do not flourish in the human
orgnnism, The Trematodes, or flukes, and Acanthocephalia,
two other groups of fish parasites, are too small to attract
the nttention of any but microscopists,

In un article on this subject in Forest and Stream, some
months since, Mr, Frederic W. True, of the Smithsonian

| Institution, said that the salmon barbors at various times no

less than sixteen different kionds of parasitic worms, or at
lenst so many sorts have been discovered, and undoubtedly
many others remain unkuown, Four species are tape
worms, and four round sorms; the rest belovg to the other

groups above mentioned. The yellow perch bas been n

land. but is not devoid of risk onaccount of the precipitous | ent in their effects on trichinous pork. Frying and broiling | favorite bunting ground for the helminthologist, and he has

localities in which the eider duck often breeds
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EIDER DUCKS,
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Proctically speaking, the cocking, salting, and hot stwoking
which pork o s various forms recelves o the United
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ki:! the trichinmw and prevent infection of the person constm
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M. H. Toussarsr (Comples Rendus) fiuds that no eonta:
glous mulady possesses a greater viralencs than tubereulosis,
the virus resiating nod preserviog it efficacy ub temperatures
which deatroy the baoteris of Hll‘('llil‘ fever. The Infection

tukes pluce ua caslly by lngestion us by inooulation,

Boiling congulntes | already brought to light twenty-three species. The pike
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(£ar lucdus) carries about with him at least twenty Kinds
The purasites of our tront have escaped attention 1o a great
it i eredited Kind, but the
Europenn suibling plays host for five tape worms and three

But one specles s known to Infest

degree, and with only one

or four ather wortns

our shad, namely, the round worm, Agumencma copevlaria,

Diesing, although the German muitish ( Adosa enlgari), o close
relative, onrvles ot least soven, It must not be gathered

from those faots that our Gshes are more favored than those

{of othor parts of the globe, but only that the parasites bave

beon loss onrelully studied

11 capaswlaria) which
ounsed some exoltoment smong the Bshermen in & cortain
part of New Jerey o fow yenrs sgo, where it was fonnd in
great numbers,  All anxiety was removed, howaever, by Dr.
Leidy, of Philadelphin, the only American belminthologist
whose observations have been ut all extensive, who polnted
out the harmless chnracter of the solmal,

The carp, Wately Introduced from Germany by Prof. Baird,
undoubtedly brings with it some of the twelve parasitio
worms which make s life unhappy (o its oative wsters,
Every new anlmal thus Introduced in this way adds more
than one numo to the faanal lst,

Mr. True hus in bis possession an undesoribed tape-worm
which infests the herreing of the great Inkos, [t Is not con-
tent 1o live in the intestines of the fisb, buk at & certaln soas
son in its dovelopment must needs bore luto the fesh, pro:

was the shad worm (Agamoenema




narks and quite injuring the fish for sale, much
isgust of the fishermen. It would appear from this
; ‘these worms are interesting not only zoologleally but
~economically. In this and some other cases it in u matter of
. < I

Orange Culture in Syria,

Some very interesting notes on this subject are given in a
reoent consular report from Beyrout. From this we learn
that the two districts in which oranges are the most plentiful
are those of Jaffa and Sidon. The orange trade began to
assume considerable proportions some forty years ngo, when
the new government of Egypt took shape, and it is now one
of the most profitable industries in the two towns above
mentioned. Unfortunately the inhabitants, allured by first
gaios, commenced planting gardens and expending money
beyond their resources, the result of which has been that, in
spite of all remunerations for small outlays, their improvi-
dence bas placed most of them in the power of money-
lenders. who continue to advance at interest of 15 to 20 per
cent. However, a company has lately been formed in Jaffa
to negotiate loans with orange cultivators, and if its opera.
tions be carried on fairly we may expect an extension of
horticnlture, with benefit alike to the company and the bor-
rowers. At the present moment Jaffa possesses some 840
gardens, averaging from 2,000 to 2.500 trees in each. The
crop of fruit from these may be put down at about 84,000,000,

A garden costs from 40,000f. to 50,000f., and brings
in 4.000f. to 5.000f. per annum. For several miles round
Jafla extends a fertile plain on which water is always to be
found at a depth of 40 fi. or 50 ft.  With capital and enter-
prise much of this might be planted, and the orange trade
doubled in a short time. The present system of irrigation
is that of small wells, from which the water is drawn by
mules; but experiments have proved that very little en-
gineering skill would be required in order to turn the
streams of the river Andjab, some four miles from the town,
over the plain. The land near Jaffa would then be cheapened
in proportion as the value of that freshly watered rose, At
present unplanted land close to Jaffa able to support 2,000
trees is worth 2,000f. to 3,000f.; but at two or three hours’
distance it will fetch only 5. to 6f. a deunum. The export
is carried on chiefly by sailing boats for Egypt and Constan-
tinople, and by steamers for Russia, Trieste, and Marseilles.
Exportation in cases is a comparatively recent introduction,
which has given considemable impulse to business with
Europe. The orange gardens of Sidon are cultivated on the
same principle as those of Jaffa. An acre of land at Sidon |
is generally valued at from 6,000f. to 7,000f., and is cap-
able of bringing in an income of about 600f, The exporta- |

tion begins in September, and is at first almost exclnaivelyi

direeted to Russia, till the winter closes the Black Sea ports, (
when it is continued to Trieste and Egypt. European car-
goes are packed in paper and close cases, the rest are sent in
open crates. Each case contains some 300 oranges or
Jemons, and last year's export is reckoned at 20,000 cases,
all of which fetebed very high prices, especially lemons, in
Russin. The average prices are for 1,000 lemons 150 to 170
pinsters; while for 1,250 oranges, reckoned as a trade 1,000,
the cultivator receives 70 to 80 piasters, 1

Vegetation in OI1,

Some time ago Herr Von Tieghem noticed in a bottle of
olive oil that was often uncorked in a room in which yarious
kinds of mould were being cultivated several flocks of
mycelin, or spawn of fungi, purtly attached, partly not. He
found there were two kinds, one of which could be grown
on slices of potato in moist air. Returning to the subject
Iately, be put into olive oil fragments of stems, roots, or
leaves, or whole plants, or seeds saturated with water, and
submitted them 1o a temperature of about 25 dez. C. in an
oven. In a few days the pieces were covered abundantly
with myeelium vegetation, forming a continuous layer of
considerable thickoess. The spores which had become
attached in air were thus vigorously developed in the oil.
For this vegetation ofl i necessary. The same species of
plants inserted in water did not become covered with
mycelium. To a vessel balf filled with water and half with
oll, and oontsining a plece of stem or root in both liguids,
the portion in water remained sterile, while that in oil was
eovered largely with mycelium.  On inverting the picce so
that the part formerly in water was in ofil, and conversely,
the mycelium already developed died, and the previously
sterile part grew mycelivm, Myeelium flocks detached from
the plants and sown in ofl developed very slowly, probably
because they had too little water at their disposal. No
fructification was observed, and the nature of the mycelium
could not be determined.  These myeelia do not develop in
Hoseed or rapeseed oll,  When grown in olive oil and put in
eliher of the others they soon die and disappear.

- - B -
Nome Effcets of Ment and Light on Vegotation,

»0 that deep rifts before long appeared (mostly transverse)
and made further growth impossible. M. Prillicux found
| the enlargement traceable mainly to an increase, not of the
‘number, but of the volume of cells in the interior (cells of
| the cortical tissue and the pith), The excessive growth of
!these colle occurred not only in the cell wall, but in the
lnuctou-. which was often multiplied. The excess of tem-
"perature of the ground over the air was about 10deg.  Again,
the view adopted by the older botanists that light Is either

without effect on germination, or hus an adverse effect, fails |.

to harmonize with somo results lately arrived at by Herr
Stebler, in the case of many seeds of agricultural import-
ance, such as varieties of meadow grass (poa), the germina-
tion of which'he finds to be favored considerably more by
light than by heat. Thus, with two groups of 400 seeds each
of Poa memoralis, in one experiment, there germinated in
light 62 per cent, and in darkness 8 per cenl. Similarly
with Poa pratensis—in light, 59 per cent; in darkness, 7 per
comt, and %0 on.  Sunlight being a very variable force diffi-
cult of determination, experiments were further made with
goslight, and with the same result—that light favors the ger-
mination of certain seeds, especially grasses, and that these
germinate either not at all, or very scantily, in darkness.
The fact was verified by Herr Stebler in quite a series of
sceds, Festuca, Cynovurus, Alopecurus, cte. In the case of
seeds that germinate quickly and easily, such as clover,
beans, or peas, he thinks light is probably not advantageous.
. —— -
On the Difference betweon Fusibility and Fusing
Polnt,

Prof. A. Ledebur contributes to the Melalarbeiter an
article of practical importance as well as general interest,
from which we abstract the following:

The term ** fusibility " is one much used in metallurgy,
and generally means the temperature at which a body passes
from the solid into the liguid state, and the lower this tem-
perature the more fusible the substance is said to be. Thus
ice, which melts at 0* C. (82" Fahr.) is more ecasily fusible
than tin, which melts at 230° O, (446" Fahr.), aod the latter
is more fusible than lead, which meits at 325" C. (617" Fabr.).
The term fusibility can also be employed in a different sense,
and it seems to me that the other is more sensible and logi-
cal.  Fusibility may refer to the guantity of heat instead of
the degree of heat required to raise it from the ordinary tem-
perature, or, say, from 0° C. to its melting point, and then
fuse it. The smaller the quantity of heat required the more
fusible the substance, because less fuel is needed to melt it.
This very relation between fusibility, in the latter sense, and
the consumption of fuel, which is an important factor in
calenlating the cost of fusion, is of such importance that [
take the liberty of entering somewhat more into details,

The temperature of fusion bears no direct ratio to the
consumption of fuel, for it is only necessary, when the melt-
ing point is very high, to have fuel of high pyrometric
heating power (producing a higher temperature). Thus,
coked or charred fuel generally gives a hotter fire than the
raw fuel. Gases, which burn easily and require a smaller
excess of atmospheric air than the material would that they
are made of, give a still higher temperature,

The less the quantity of products of combnstion, in pro-
portion to the quantity of heat produced, the higher the

|temperature; hence the advantages of warming the air used
(increasing the amount of heat without increasing the pro-

ducts of eombustion), also of employing pure oxygen instead
of atmospherie air (by which the products of combustion
are greatly lessened by removal of the nitrogen of the air),
whereby such intense temperatures are attained. The
higher the temperature at which a body melts the more we
are obliged to take advantage of these facts without neces-
sarily increasing the consumption of fuel; but the more in-
fusible it is, dn the other sense of the word, the more fuel
will be required to melt it.

The two different ideas of fusibility do not proceed with
even step side by side, as many would at first thought sup-
pose, To convert one kilo of ice at 0° C. into water nt the
same temperature, requires 79 units of heat, while only 15
units nro necessary to heat a kilo of lead from 0 . up to
its melting point and fuse it.  Lead, then, although it melts
at 325° higher than ice is five times more fusible—that is to
say, it only takes onefifth as much fuel to melt a given
quantity of lead as it does to melt an equal weight of fce,

From this it follows, that a knowledge of the quantity of
hent necessary to melt the metals and their alloys—their
fusibility in the narrower sense—is quite as important, both

| practically and theoretically, ns a knowledge of the tompera-

ture nt which they fuse. This quantity depends upon three
factors: the specific heat, the temperature at which it melts,
and the Iatent heat of fusion; it is =(eX0+{, in which s=
specific heat, =melting point, and I=latent heat. These
values are not accurately known for all the metals; specific
heats vary with the temperature, and have generally boen
dotermined accurately only for temperatures bolow the hoil.

A enrious modifieation of the normal structure of plant | jng polot of water; and the latent heat of but fow metals is
stema has been observed by M. Prillienx on making the tem | konown at alk
perature of the gronnd about the plant higher than that of It s, howover, comparatively easy to ascertain this, and
the air above. Beans and pumpking gave the hest results, [thas obinin o measure of its fusibility, by simply melting
The seeds were placed In earth in & largze dish, in which was | the motal and pouring it Into a known quantity of waler,
insertad part of o brass rod bent ot a right angle and having the temperature of which was securmtely measured, both
n goas Mame applied 1o its horizontal end.  The chamber was | before antl after, with o thermometer graduated to onefifth
molst uod enld,  The seeds germinated well; but on coming | or one-tenth of a degres, and afterwards drylng nnd 'Nllsh-
above ground the plants nequired s peculiar shape; they |ing the metal which was poured into the wator,
grew but dittle in length and became unusually thick, the | For this experiment the vessel employed Is made of thin
Iatter growth involving much tension in the surface layers, | shoet copper or brass, holding s few quarts and surrounded
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by a poor conductor of heat (lannel or a stagnant Stratum of !
air obtained by putting this vessel within a larger ggy !'
Within this copper vessel s a smaller one, full of holes lo 5
receive the melted metal, 80 that it can be casily (akeq ot d
| and weighod, There is also a spatuls of copper or hrge for
stirring after the metal is poured in.  The metallic yopgy,

and spatula are weighed, and the weight multiplied Y the

specific heat of copper or briss (0°005), und the produe
added to the weight of the water used,

The amount of heat requisite to raise the metal fron ¢ g
to its melting point, and fuse it, may be represented by W
and we bave the formula: 2

Vits—t,)
W=axts}

|in which V is the weight of the water plus the produet of
the weight of metal multiplied by its specific heat,

G=weight of metal.

s=specific heat of the metal bolow 100° C,

t=temperature of the water before the metal was poured iy,

t:=temperature of the water after pouring it in.

The most difficult point is to tell when the metal iy juy
melted and not over heated. Pure metals may be allowed
to cool until a crust begins to form, and then poured in, by
| for alloys this is not applicable. For those which melt he.
|Tow 300" C., the temperature at the time of pouring can he
taken with a thermometer.

The author determined the quantity of heat necessary (o
melt zinc, tin, bismuth, and lead by experiment. He aly
calculated it from their known specific heats and latent
heats. The two are shown in the following table:

Found. Calcnlated.

Zing .. ... = cans veceneseo O2unita, 71 unls,
I . oo vasacnmasnarsos sansbane dusn e vasy os % oo~
Blsmoth....ovseie cocesscasonsesransssnn-ars 8 = - B
T . s oessions ssssasmrasvossvoonsavensss U " -

He also examined several alloys, and found that an allny
of 90 per cent lead and 10 per cent antimony melied at
240" C., and required but 136 units of beat to melt it, while
an alloy of tin and antimony in the same proportions melted
at 286" C., vet required 28 uuits of beat to melt it.

It will be noticed that the quantity of heat necessary for
the fusion of an alloy cannot be calculated when we know
this for each constituent, any more than one can tell at what
temperature an alloy will melt from a knowledge of the
melting points of its constituents.

Of the simple metals lead is the easiest fusible, requiring
but half as much beat to melt it as tin does, although its
melting point is nearly 100" higher.

Sulphur Fumes for Cholera.

Ina formerissue, says the Indian Tea Gazette, we roferred
to a system of disinfection advocated by Dr, Tuson, and
stated how admirably suited it was to the requirements of
tea factories. A report recently published by Surgeon-Major
J. W. Johnston, on cholera in the 3d Ghurkss, at Candahar,
in July and August, 1879, bears out Dr. Tuson’s views. The
following extract from the Englishman on this subject, and
on the question of the infectiousness of cholers, may prove
of interest to our readers:

** Cholera appeared in the detachment at Abdul Rahman,
and Dr. Johnston immedintely applied for a supply of disin.
fectants, Carbolic acid was furnished. but not sulphur. On
the 10th July, however, a large supply of the latter article
was allowed, and a thorough process of disinfection of both
accouterments and buildings was carried out that pight
Among the measures adopted was the burning of two or
three seers of powdered sulphur in each of the huts, tents,
ete., oceupied by the troops, as well as the lighting of sul
phur fires outside. The village was reoccupied the follow:
ing night, and, although the regiment continued to suffer,
no fresh ease occurred in this detachment.

“On the 28d July the same system of disinfection was
carried out in the case of a detachment located at Mir Dil
Khan's garden, the result being that cholera ceased at once.

“ Similar results followed the use of sulphur in the 235th
N. 1. Cholera broke out on the 8th July and continued till
the 11th August, with Incrensing viralence and in spite of
shifting of camps. BSulphur disinfection was then carried
out, and after this only one sipahi and four camp followers
were attacked. ‘The history of (hese cases is luteresting.
The sipabi had been seen on the 10th careying some of the
clothes of & man who bad died of cholera. He was attacked
on the 18th, The four followers were .doplymf-":“
lud been employed in earrying eholora patients a day or tWo
after the disinfection. On the appesrance of one cholers
caso in (-4 Field Artillery. the same system was adopted.at
Dr. Johnston’s suggestion, and no other case oconered.

*Tho bearing of these facts on the question of the infee
tionsness of oholera is 80 obvious, that possibly men conr
mitted to the opposite theory may be tempted to und
mito their importance, Tn welghing evidence of the effies
of a remudy or n preventive, however, all preconceptions 08—y
to the otlology of n diseaso must bo lald waide, Letthoss
who hold that cholera is pat fnfectious console th i 3
if thoy ploase, with some new theary of the mode of &
of sulphur futnes.  But common sense protests agains
closing tholr cyes to palpable facts. "

RatLway Ganoesio, —The Boston and Main
now nllows 1ts station .‘mm!m‘-' - ench W
buy M.t plants, ete,, and " ﬁm | v?',w‘._ ™
20 to the agent whose stations nre best kept and pre
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Mr. Faijo says, it may be disregardod, and we think it use-
ful to quote the latter gentleman’s observation on the experi-
ments: “Ignoring, therefore, Messrs, Dyckerhofl's experi.
ments (although they may have a theoretical value) in
practice, when laying any large space, such 48 a courtyard
or a length of footway with a concrete paving, it is advisable
to lay it in sections, separating each by thin wooden battens.
Theso battens may he removed in a fow days, or when the
conorete is thoroughly sot and hard. und their space filled up
with a similar conereto to that already lnid; by this means
there will be no danger of the appearance of the work being
spoiled by the cracking of the coucrete.” For the walls of
buildings this advice becomes of less importance, if the con-
crete is filled up in frames or panels, as we have more than
once hinted; besides which, the occurrence at intervals
of doors and windows, ete,, would relieve any large sur-
face.

Where finished surfaces have to be wade, Mr. Faija
doprecates the practice of putting a differently proportioned
concrefe as a finishing coat, It is nearly sure to crack or
peel off. Tt is preferable to make the concrete of a finer
kind, and work 1he face up with a trowel or float. Thus
treated, the surface may be made to have the appearance of
rough-cast, or a smoother finish if desired. The crushing
strength of conerete seems to have been répentedly made the
subject of experiment; yet architects and engineers, in
applying the ordinary weights given in tables, seem to think
that (he same results ought to be redched in building every-
where, whereas those tests have only reference to a small
cube of an inch each way. A one-inch cube of cement will
bear a great deal more than a small pillar of it twice or
three times the height and of the same base, —Building News.

Influence of Barometric Pressure on the Discharge
of Water from Springs.
BY BALDWIN LATHAM, M. INST. C.E., ¥.0.4,, F. LS., ETC.
The author of this paper, read before Section C (Geology),

British Association meeting, York, mentioned that it was |

alleged, by some of the long-established millers on the chalk
streams, that they were able to foretell the appearance of rain-
full from a sensible increase in the volume of water flowing
down thie stream before the period of rainfall. He had,
therefore, undertaken a series of observations to investigate
the phenomena; and he found, in setting up gauges on the
Bourne flow in the Caterbam Valley, near Croydon, in the
spring of this year (1581), and selecting periods when there
was no min to vitiate the results, that whenever there was o
tapid fall in the barometer there was a corresponding
increase in the volume of water flowing, and with a rise of
the barometer there was n diminution in the flow. The
fluctuations in the flow of the Croydon Bourne due to
harometric pressure had at one period exceeded half o mil
lion gallons per day.  The gaugings of deep wells also con-
firmed these ohservations; for where there was a large amount
of water hield by capillarity in the stmata above the water
line, at that period of the year when the wells became sensi-
tive and the flow from the strata was sluggish, a fall in the
barometer coincided with a rice in the water line, and under
J conditions of high baromelric pressure the water line was
lowored. Percolating gauges nlso guve similar evidence, for
dry, a rapid fyll of the barometer occurring, a small quantity
of water passed from the percolating gauges, The conclu

3 sion arrived at was, that atmospheric pressure exercises a
P marked influence upon the escape of water from springs.
T The increase in the flow of the wator was attributed to the
% expansing and escape of the gases held by the water under

low barometric pressure, which cause the witer to escape more
freely, while with high barometric pressure there was a con-
densation of the gases, which led to o retardation in the flow,
— - v——

sonp Bubble Balloons,

M. Delon, of Parls, produces ministure balloons by means
of ordinary gas conducted through a eaoutchouc tube and
cluy pipe to glycerine soap solution, A small disk of thin
paper, with tine wire from its center to u litle paper car
with geronaut fleures, is connected to the buhble when it
beging to swell, the disk being attached by capillarity to the
part where the drop forms,  The detachod bubble rises with

its car.

_coment concrete. It is, in fuct, so slight that in practice, as |

after percolation hnd censed and” the filter was u])]lllfl'llll)’l

the
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Scientific Amevican,

Eloctriclty and Mallooning,

Hoon after the announcoment of Fuaure's new accumulator
of electrlcity the idea was thrown out by Mr. Martin Tupper
In this country that Morage batterles could ho employed with
advantage in propelling balloons. Power and not levitation
was, In Mr. Tupper's opinion, 1he true koy to the sttainment
of nerinl travel.  French neronnuts bave also glven their
nitention to the subject, snd ot the recont meating of the
Frenoh Acadomy of Seionces M. Gaston Thsundior made a
communication on it.  Phe true solution of the problem, if
It be feasible at all, appears to us to lie not In the exclusive
use of levitation or electric power, but in o proper combing
ton of both principles. This plan s that which M. Tissandier
eontemplates, and ho points out that o progeller driven by
electricity possosses adyantages over other methods of move-
ment  For oxample, it requires no fire, which s a dangerous
eloment in o balloon Inflated with hydrogon was; it hns a
constant welght und gives off ny products of combustion,
and is readily manipulated, .

M. Tissandier preparcd a small balloon, pointed at the
ends, 11 feet long by nbout 41§ feet in diameter.  Tts volume
was 484 gallons, and when fillod with pure hydrogen gas it
hud an asconding foree of ahout 415 pounds. A Trouvé
motor of the Siemens type welghing nearly 8 ounces wus
fixed to the lower part of the balloon and connected to o
double-blnded screw of 18 fnches dinmeter,  With the aid of
n Planté secondary battery weighing nearly 8 pounds, the
serew was driven utthe rate of 614 turns per second, and pro-
pelled the balloon through the air at a speed of over 3 feet
per second during n space of 40 minutes.  With two second-
ary olements weighing 115 pounds, and a serew of 21 inclies
dinmeter, a speed of 015 foet per second wus muintained dur-
ing 10 minutes,  With three elements the speed was about
10 feet per second. M. Tissandier nlso measured the work
done by the little dynamo-olectrie motor, and found it to be
about 314 foot pounds with a single element nnd » speed of
5 turns per second; and with three elements it is abrnt 7
foot pounds, He estimates that a dynamo-clectric motor of
| 5 ewt. with 17 ewt. of secondary batteries will yield 6 borse |
power of work.  This weight could be raised by o bydrogen
charged bulloon of 8,000 cubie yurds volume, and similar to |
that employed in 1852 by M. Giffard, and in 1872 by M. |
Dupuy de Lome. It would be 181 fect long by 48 feet in
dinmeter at the middle, and its ascending forov would be
about 814 tons.  With all its appurtenances it wonld weigh |
from 10 ewt, 1o 22 ewt., and there would remuin from 1 ton
to 2 tons for ballast and vovagers. In calm wenther it would |
have a speed of from 12 to 15 miles per hour, and it would |
be able to deviate from the line of a wind, !

It is true that this result could only be obtajned during a
limited time, but the conditions would be greatly improved
by lighter batteries and possibly by the use of M. Faure's
accumulators. While upon this subject we may al<o mention
that M. Trouvé has tried bis electrically propelled boat on
the upper lake of the Bois de Boulogne with a Trouvé motor
and a four-bladed screw about a foot in diameter. Twelve
Bunsen cells of Rubmkorfl’s pattern propelled the boat, con-
taining three persons, at aspeed of 10 feet per second, but
this rate fell off at the end of three hours to about 9 feet per
second, and at the end of five hours to 8 feet per secound.—
Eugineering.

Improvement in the Manufacture of Parabolie
Mirrors.
A very inzenious metbod of manufacturing parabolic
' reflecting surfaces has been invented by M. Latchinoff, who
has described the process fully,-says Engineering, in our
| Russian contempornry, L' Electricité. It is based on the fact
that all points of the free surface of a liguid turning round
11\ vertical axis acquire & constant angular velocity and take
|a pambolie form. If. then, the liquid is pw into a vessel
i which is rotated round n vertical axis it will form a hollow
shell of parmbolic section inside, and if the liquid is one
which will solidify a rigid paraboloid will be obtained cap- |
| able of being used as o reflector. M. Latchinoff, therefore,
| mounts a hemispherical vessel upon u vertical shaft carryiog
la pulley, and rotates it by an endless belt from a motor. Into
this hie pours a sufficient quantity of plaster of paris liquid
or a solution of the mastic prepared by M. Mendelejefl.
Fusible metals would serve the purpose, too, but they are
apt to oxidize on the surface, and in cooling they tend to
crystallize.  The shape of the vessel need not necessarily be |
a hiemlsphere, but this form is convenient; and n glass cover |
should e added to it ;
To regulate the thickness of the liquid shell a ring of wood |
ix fixed within the bowl at a proper distance below the edge.
This provents the liquid rising above a certain height. Regu-
| larity of motion is most essontial o the success of the apera-
tion, and hevee o steam engine is not adapted to drive il;l
| but asmall Gramme or Siomens dynamo electric machine
| netunted hy a Thomson or » Tehikoleff battery will answer |
woll,  ‘Three or four eells will suffice, and the speed can be |

Helmboltz regulator noy kind of battery may be used. An
angular speed of a turn per second is quite suflicient for the

a spirit lovel, and fixed 50 s (o be free from shake or jur.
The liquid should be one which solidifies slowly, say in an

prepared can be made refleative by electrotyping with nickel,
silvor, or iron, which, when prepared in this way, oxidizes

reflector if kept under glass
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The Chanolne Dam at Plutsburg.

Work upon this great undertaking—which has been
described fully in these columns—is progressing with unusual
rapldity, owing to the remarkably luw stage of water in the
Obio River. The most difficult and bazardous portion of
the work I8 now being vigorously prosecuted, namely, the
digging for the foundations of the sill of the dam, Thix
requires an excavation 560 fect long and 15 feet below the
bed of the stream, nnd, of course, directly across the chan.
nel.  To render this work possible an enormous coffer dam,
014 feet by 280 feet, was successfully constructed.

To fill the double walls of this coffer with clay an inge-
nious arrangement was devised by Superintendent Meredith,
A line of 4-inch pipe, 1,800 feet long, led from s powerful
centrifugal pump to the coffer. The pump was supplied
with water and clay in proper proporiions and delivered &
4-inch stream of mud into the eoffer wulls. The water drain-
ing off left the clay & compaet, watertight mass just where it
was wanted.  The necessity for haste in the present stage
of this work can be understood when it is stated that the
coffer dam virtually blockades the Ohio, and that nearly
every town and city along the Ohioand the Mississippi from
Pittshurg to New Orleans, and including St. Louis, depends
wholly or in part upon the river shipments of coal from
Pittsburg. Until the coffer dam i removed the only passnge
way for stenmers is between the completed lock walls of the
dum, a space only 110 feet wide,

There are at present 10,000,000 bushels of coal loaded in
barges, ete . at Pittsburg, and awaiting a favormble stage of
water 1o start down the Obio. To move this requires a
fleet of 70 steamers and nearly 200 barges, and it is an open
question whether even a small proportion can get through
the lock wall space before the erratic river recedes aguin.

Lieutenant W. M. Black, the United States officerin charge,

is, however, pushing things rapidly, and by the use of the
eleciric light doubles the working hours of the force of
laborers employed, promising to raise the blockade by
November 15.

o
—

Influence of Lime on Solls,

Professor E. W. Hilgard, in discussing the ** Objects aud
Interpretation of Soil Ananlyses,” gives, among other things,
the following advuntages resulting from an adequate supply
of lime in soils:

1. A more rapid transformation of vegetable matter into
active bumus, which manifests itself by a dark or deep
black tint of the soil.

2. The retention of such humus, sgainst the oxidizing
influences of hot climates; witness the high humus percent-
ages of such soils, as against all others, in the Southern
States.

3. Whether through the medium of this bumus, or in a
more direct manner, it renders adequate for profitable cul-
ture percentages of phospboric acid and potash so small that
in the case of deficiency or absence of lime the soil is pruc-
tically sterile.

4. It tends to secure the proper maintenance of the con-
ditions of pitrification, whereby the dnert nitrogen of the
soil is rendered available.

5. It exerts a most important physical action on the floc-
culation, and therefore on the tillability of the soil, as here-
tofore shown by Schloesing and by myself,

Professor Hilgard adds that in the majority of soils
(excepting those that are extremely sandy) the lime percent-
age is greater in the subsoil than in the sarface soil. This
is donbtless, be explains, the result of the casy solubility of
calcic earbonate in the soil water, which carries it down-
ward and thus tends to deplete the surface soil.  This fuct
is strikingly shown in the results of Loughridge's investiga-
tion on the composition of the several sediments. The effi
eacy of lime in preventing ** running to weed ™ in fresh soils,
and in flavoring the production of fruit, is conspicuously
shown in a number of cases,

Magnets,

M. Trouvé finds that if threo steel bars of the same length
and size are magnetized, then demagnetized, and afterwards
remaguetized, the maguetic power due to the first magnetiz-
ation being represented by 2, 3, 4, the power of the second
will be 4, 9, 16. He found it necessary to demagnotize very
regularly. To mangetize the bars he placed them o two
solenoids in juxtaposition, closed the magnetio cireuit by
means of (wo soft iron plates, and caused 4 current (o pass

1fl'nmnlmlwry of six Wollaston cells, He thus obtained

magunets of great constunicy.  He states that straight mag-
nels support twelve or fourteen times their weight; if the

magnet be of horseshoe form it will support forty-vight or
fifty-six times its own weight.

-

Expectancy of Life,
Insuranco companies are nware of the credulous woakness

regulated by resistunce placed in elrcuit, With & Deprez or | of those whose lives they assure, and have therefore com-

piled numerous tables of expoctany of life for their own

guidance, which are carefully referred to before a policy is
purpose; and the axis ought to be verticalized by means of | granted.  These tables have been the result of o
lation, and seldom prove misleading. OF course, sudden
and premature deaths, as well as lives nnusually tended,

hour, and without shrinking muel in bulk. The shelis thus | occasionally oceur; but the average expectancy of life
ordinary man or woman is as follo
may expeot 1o live 39 years longer
with difficulty, and being almost white will serve for a|years, 41; 30 years, 34; of 40 ye
60 years, 14; of 70 years, 9; of 80 yr
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SRR W g ovi 0. e | lous e Lot 00 pAY 941
et e rvceioed ol publicotion @Rce | oo geonomiser Portable Bugine. Seb s, adv. p. 298,
11y a1 Phuraday morning fo appwar i ezt iseve.

'::'h( Machines and Gun Machinery In Varety,
or. u e i ! Pratt & Whitaey Co., Hartford, Conn
wheoever used. 1t s beautifully mwade, and

sathsfaction ’ Rollstone Mac. Co.'s Wood Workiog Mack's ad. p. &8
15 woll worth the price as & u‘uhm considering  The Sweethand Chuck, Soe (us, sdy,, p, 285

iy electrie qv . Over Seethmouials from | g Suaft, Puileys, or Hangers. call anil see stock
rrowinent N oan be seen & 1ho New York Ofion, | youy oo Liverty 5t N. Y. Wi, Bollers & Co

L
) N 1 Wi, Sellers & Co, Phlla, have Introduced & new
Ajax Metals for Locomotive Baxes, J ) Injector, worked by & single motion of » lever,

ote. Sold In ingots or eastings. See ady., p, 26 ! :

61 Marioal Bells. Box 471, Hyde I'ark, Mass. mD:l lAl:uy :\:f:;:;l:nmp ununl::n have written Val.

For Sale.—One pew Prck Lifter and Drop complete. Machioe Knives for Wood - working Machinery, Book
Inquire of Bradley & Co., Symcuse, N. V. Binders, and Paper Mills. Also manufacturers of Solo-

For Sale. —Scresrirre ANEmCAN from March #1573, wan‘s 'arallel Vise, Taylor. Stiles & to. Riogelvville N_J.
toJuly. 181, Address P. K., 153 Ehawmut Ave., Boston, Skinner’s Chuck., Universal, and Eccontric. Sec p. 236
oo For Machinists® Tools, seo Whitcomb's ad

Magle Lanters and Stereopticons of all kinds and + B0, Y INTCOmD 'S Aav., B, 508
prices. Views (llustrating every subject for public ex- ~~— —_— - -
hibitions, Sunday schools, colleges, and home entertain.
mont. 118 page iilostested catalogue free. MeAdlllster, |
Manufsoturing Opticlan, 48 Nassan 5t., New York.

New Comb'd Milling and Gear Cutting Machines, lnrge a X
G SN . P BINTS TO CORRESPONDENTS,

Printing Presses with ‘,‘ Patented Card D:pp:':: No atrention will be pald 10 communieations wnless
:':i'm! l. ‘rl' ml%t:‘::m “°‘ sccompanied with the full nume and midress of the

writer,

A valoable article on the Treatment of Acute Rheo- Names and sddresses of correspondents will not be

matism, by Alfred Stillé, M.D., will be found in SCIEN- given 1o Inguirers,
TIFIO AMERICAN SUPPLEMENT, No. 0. AnythIng  \yq renew our reqoest that correspondents, in referring
from the pen of ":;m' and exporienced PAY®l | (o pornier unswers or articles, will be kind enough to
chan is Snteresting atrucive. name the date of the paper and the page, or the namber
New Method of Gmining,ote. J.J. Callow, Cleveland, 0. of the question,

Inventor's Institute, Cooper Union, New York City.  Uormespondents whose inguiries do not appear after
Permanent free exhibition of new machines, inven- 8 reasonsble time shouid repeat them  If not then pab.
tions, and ¥ See advert page 5% ' Hsbed, they may cooclude that, for good reasons, the
Foot Latbes, Fret Saws.6c.90pp. E.Brown Lowell Mass. | ";‘,;“ d«::ld'm el TS Y

~ Keep Boilers " ot ! reons ng special Information wi is purely
: Ba:o S e “2;-:; d.::un "h"! lﬂel:; of a persoual chameter, and not of general interest,
sixty-four pages. vublished by Jas. y’_'nm gt *hould remit from $1 to §5, acconling to the subject,
Jobn St.. New York, matled free to any address. N ““":"“ T“W""“zxn" tme '““' labor to

W ) Mach. O e | obtaln such information I remiineration.,

s " * 00 TRMbS. Ta, ‘ Any numbers of the SciENTIFe AMunioasy Sorrre-

Slwm(‘“tb‘s"ﬁ:?":@‘ h_{“"’_““'iw“'r:mmmwlnthescodmm tuay be had ar this
mation ing. sclen- | o Pri
tife subject, can bave catalogue of contents of theSl'l-: e

ENTIFIC AMERICAN SUPPLEMENT sent to them free.
The SUPPLEMEST lengthy artic) o (1) L. J. K. asks whether it would make

the wholo mange of engineeri h and physi- | any appreciable difference in the strength of an electro-
cal science. Address Munn & Co.. Publishers, New York.  magpet to inclose the coils in brass similar to the usnal

Combination Roll and Rubber Co., €7 Barcisy St |rubbercovers. A. In a magnet of high resistance it
N. Y. Wringer Rolls and Moalded Goods Specialtios, would make a difference,

Tunoching Presses & Shears for Metal-workers, 1'ower A. A. B. writes: Please give the weight
ANTITETOUAS Y. 137 e e m'dfﬁ:m ever cast, also lhgninlnohhotﬂld
Prices. Peerloss I'unch & Stiear Co_ 1SS Liberty SLX.Y. | 0 [ W0 ‘“I e ® A it s

Improved Skinner Portable Engines. Erie, Pa. | 100:ton guns have been made: caliber 1772 inches;

Pare Oak Leather Belting. €. W, Arny & Son, Ms- | total Jength 82°65 feet: Jength of bore 304§ fest: pow-

fa . Philadeiphia. Correapond solicited. | der chamber 60°12 Inches long by 197 Inches diameter;

Prosses & Dies. Ferracute Mach, Co,, Bridgeton, N.J. | powder charge, 551 pounds; weight of projectile (battery

Split Polleys at low prices, and of same strength and | #hel)) 2,500 poands; muzzlo velocity 1,725 feet a second;
appenrance as Whole Pulleys.  Yooom & Son's Shafting | total energy 41,338 foot pounds. A Woolwich gun of
Works, Drinker St,, Philadelphila, I'a. 160 tons has been projected.  We have not heard of its

Peck's Patent Drop Press.  Sco adv., page 204, completion,

Wood-Working Machinery of Improved Design and | (8) H. D. asks: 1, What is the meaning
Workmanshlp, Cordesman, Egao & (o, Cincinnati, 0. | of resistance in speaking of wire ¥ A. Electrical con-

Experts 10 Patent Canses and Mechanical Counsel. | ductors of different sizes and different Jengths offer =
Park Beojamin & Bro. 23 Broadway, New York. ,s‘:wrorleu!mpcdlmlw the free passage of elec-

Malleable and Gray Iron Castings, all deseri; b ty sccording as they are smull or large, long or
mmm,m{hﬁm‘ limited. Brie, I.‘:l S short, and it is assumed that the different conductors

National Steel Tube Cleaner for bofler tubes, Adjust- | Ve 8 specific power of roslating the passage of the

te.durable. Chalmers-S " " ..y, | carrent, Thisis called resistance. 2. Why do they use
s il KBS thinner wire on long circults both on line and colls ¥ A,

Corrugated Wroaght Iron for Tires on Traction En- | poporience has demonstrated that to obtain the fu))
mnes, ete. Sole mirs., H.Lloyd, Son & Co., PIttab'R. 8. | oy o the current on & given clrcult, the helix in
Best Oak Tanned Leather Belting. Wm F. Fore- | which the work is done must, in the matter of resist-
pauzh.Jr. & Bros., 38! Jefferson St., Philadelphla, Pa. ance, equal the line and battery. 8, 1 would like 20
Nickel Plativg. —Sole factorers cast nickel an- | know why telephone companies use such thin wire on
odes, pure nickel salts, fmporters Vienna lime, crocus, | main lines. A. Because the secondary current fs em.
etc. Hauson & Van Winkle, Newark. N.J.,and 2 and 84 | ployed, which does not require n hoavy conductor. 4.
Liberty 5t., New York. | Could not a plece of carbon be substituted for the con-
Presses, Dies, Tools for working Sheet Metals, ete. | vex platinum button in the Blake teloghonic transmit-
Frult and other Can Tools. 1. W. Bliss. Brook!yn, N, Y. | ter, ax is done in the transmitter deseribed In SciesTorw
For Mill Mach’y & Mill Furnistung, see {llos ady. p.204. | AMuicas, of March 19, 1881% A, Not with good re
C. B. Rogers & Co., Norwlch, Cotn.s Wood Working | *@/ts. 5. Which one do yon think would b the casiost
Machinery of every kind. See adv., page 205, and most fnexpensive one to make to be used with »
w Machinery. Stearns bell telephone?  Can a Hoghes microphone te used on
::":2' e ? s ::gpc;‘.s':e I | 8 short line in connection with a bell telephone? A,

For Pat. Safety Elevators, Hol Eo Use the Blake transmiiter.
7 cicy ting s, Frictl .
S """'"-gﬂ'-oﬂouum.:u mvﬂl:::d_ ,,”;,,°f' (4) W. K. F.asks: 1. What kind of saw

Bollers, 3 3 band, mulay, sash, circle, or auy kind of saw, requires
oty ¢ Bee Baxzison Bofler Worke adv., p- 242, | the Jeast power to saw a given amonnt of lumber? A,

Minersl Lands 'rospected, Arteslan Wells Borsd, br | Wo recommend a cireular saw mill, ns befng more sim-
Pa. Dlamond Drill Co. Box 423, fPottaville, Pa. See 0.221. | pie und effective. than either of tho others, 2, What 18
Fire Brick. Tile, and Clay Retorts, all shapes. Borguer | the horse power required to saw ou average 1,200 feet
& O'Brien, M'f"m, 204 St., above Race, Phila,, I'a. hard wood lumber per day (ten hours)? A, An 8 homse
For best Portable Forges and Blacksmithy' Hand | power engine wonld saw 1,200 feet 1o ten hours; but we
Blowers, address Bumialo Forge Co., Baffulo, N. Y. recommend you to have not Jess than 10 horse power.
The Beown Automatic Cut.off Eugine; uncxcelled for | (5) L. D. D., Jr., asks (1) how to polish horo.
workmanship, economy, and darability. Write for in- A. Dress down with fered izes
2 . powde: pumice stone, two
lumn:.lot:. C. ll.' Brown & Co., Fitchburg, Muss. (the finest last), and water. This may beapplied ona
Bail's Variable Cut-off Engine. See adv., page 238. | wheel—horizontal or buft. Finish with whiting. or,for
Paragon School Desk Extension Slides, Sece sdv. p. 237, | fine work, putty powder, 2. Is rain water the sofuest
Brass & Copper in sheets, wire & blanks, See ad, p. 226, | 0f o)) water (excepting distilled)? A, You,
The Twin Rotary Pamp. See ady,, p, 206, (6) D. ¥, writes: T have a new kitehen floor
The Chester Steel Castings (Co,, office 407 Library St | which I wish to wax, Can yon Inform me how to make
Philadelphla, Fs.. can prove by 1500 Crank Shafts, and | tho Wax ¥ A. Two oz. of poarlash, 10 o2, of wax, and
10000 Gosr Wheels, now in use, the superiority of thelr ! about half a pint of water are heated to bolling in s dish,
Castings over all others. Clroular and price list free. which Is frequently agitated, untll o thick fuld mass is
Wren's Patent Grate Bar, See ady, page 237, formed, from which, upon removal from the fire, no
Diamond Saws, J. Dickinson, 64 Nassaa 8t,, N. Y. watary liqaid separates. Bolling Whlde 18 Bow GABLORMY
Be Peed W | added to the mass, untll no watery drops are distins
rryman Feed Water Heator. Soo )lus. ady., p. 257, | gulehablo, The dish is agaln set on the fire, but Its
The Improved Hydraolic Jacks, Punches, and Tube | contents are not sllowed to boll (otherwise myrlein
Expanders. R. Dudgeon. 24 Columbla 5t., New York. | would separate out), 8 or § pluts of water belng added,
Eaglo Auvils, 10 cents per pound.  Fully warranted, | little by Jittle, with constant stirring. Coloring matter
Gelser's Patent Graln Thrasher, Peerloss, Portable, | 87 be addod If desired,
sod Uraction Engine. Goiser M"g Co.,Waynestoro, Pa. (7) BE. E. H.—The following methods of
Tight and Slack Barrel machinery a speclalty. John | tempering mill plcks have proved very successful: 1.
Groenwood & Co., Hochester, N. ¥, Boo llus. adv. p.286, | Take ¢ gallous raln water, 1 vx. of corrosive sublimate,

| Dianks, and any and all kinds of susll pross knd stassped | The pieks shonld be heated to & cherry red and cooled | of the flold magnet [« saffic ient (o start the current.

= | The affection is often very robellious 1o treatment,

[OcTorer 13, 1881,

1 of slummonine, 1 of saltpeter, 134 pints rock salt. | A. No: the magnetiom natarally residiog in the fron
10 the buth, The salt gives harduoss, and the other in- | How le the eandle power determined of any electrie
gredients toughoess 10 the steal; and they will not | lamp or machine? A By comparison with a sundard

'bml If they are left withont drawing the temper. 2, | eandle In sotme sort of a photometer. & What work

| Aftor working the steel carefully, propare a bath of  can be had that will give the desired Information re

: load heated to the bolling point, which will be indicated | garding olime, volts, webers, ergien, or erglo, efe? lam
| by & slighe agitation of the surface, In it paace the end | making it & special stody as far wr [ ean. Have sveea)
of the piek 10 the depth of 134 Inches until heated (o the | good works, and keep petting Surriesesrs. abieh, T
| temperatire of the lead, then plunge fmmedistely in | think, will help me along. but have oot got the right
| elenr cold water, The temper will be Jost right If the | thirg yet. A Ganot's Physies aod Prescott's Blee.

Bath is 8t the termperntare required  The princlpal re- | tricity srv good works. 4 Is thers any pablished work
| quisites 1n waking mill pleks are: Fimst, got good steel. | on electric motors? Can you send SCPPLENENTS with

| Booond, work 1t at & fow heat; most blscksmiths injure | illastrated articles on same ? A, We know of no work
steol by over heating,  Third, heat for tempering with. | especially devoted to electrie motors,  The Surrswesy
ont direet exposare to e fire, The Jead bath sets  contalns many artictes on the subject. 5, [ took an or-

‘ merely ax protoction sgalnst the hoat, which is almost | dinary U magnet to s painter to have It repainted (red);
always (oo great 1o temper well, he palnted It, but, as it did vot dry, he set It In the my
but after about twenty trials, he sald, by himeelf snd

other good painters (consldered o), be gave it up s

bad Joband gave It to me still very sticky. What was the

trouble? What I« it magnet makers prodace that bright,
fine red with ¥ A, The red varnish i» made by mizing

Eogtish or Chiinese vermillon with aleobolic shellse var.
nish. 6. In it not possible (o see eleotricity® Is not the
spark considered and ealonlated to be the electricity
Iwolfr A, Electricky Is known only by its effects. The

I % 0. R M writes: I am much annoyed
| with dandroff. Can you sagest & harmiess and reiis.
ble remsedy® A Dandrafl (Pifyriasis) s a chronle In.
flammation of the skin, characterized by the production
of minute white seales or scurf 0 excessive quantity,

Vardous propartions are sold which are claimed to be |
|lmwlk-lﬂ. and physlclans sometimes prescribe tonle
| Infusions, purgatives, and the application of sedative
Hotlons.  In obstinate casos an Internal dose in which apark.ls one of them,
| arsenic is the essential element I8 sometimes prescribed.  (18) N, P. H. asks: Which is best to use
| The efficacy and safety of such measores are 10 be inacylinder, a good oil or allow? Wil tallow or any
doabted,  Probably the best plan Is (o heep the hair  animal grease injare the inslde of a eplinder? A Use
short and shampoo It frequently with s solation of gomd ofl. Tallow =s generally supplied to the market,
borax In warm water, avoiding rough treatment, which contalns an scid which sttacks the metal.

han s tendency to incresse the frritation (19) H. E. B. asks: How fast can an en

1) A E. 8. asks how to lay off n sufety valve | gine with 10 inch cylinder, 30 fnehes stroke, €0 1b. steam,
lover and place the welght so that the valve will blow | be run with safety to ran & circalar saw 700 revolations
off alngiven pressire. A Maltiply the weight of the | per minute: and what size of pulley on saw arbor woeld
lever by the horizoutal distance of it center of gravity It require, pulley on engine boing 90 inches In dismeter
from the fulcrum; the weight of the valve by its horic  and belt running direct? A, If well balanced and ad-
zontal distance from the fulcram; the area of the valve josted, 100 revolations per minute. Diameter of pulley
by the steam pressure and horizontal distance of the 1344 Inches nearly.

valve from the foleram, Add together the first two o ishes
prodocts, subtract their sum from the third product, mm:)':v..\v‘:;mz. 'l‘;ﬂ'l'hﬁwl:)::m
and divide the difference by the weight of the ball, “‘:""“ :“’; ‘nnc:d'ng i “:’w and distant

(10) 8. asks: How can I ebonize wood, and | #ome two miles. If we start with a large main, sy 8§
what kinds of wood are best adapted to this finish? A ) Inch, and at one-balf the distance redoce it one half,
Apple, pear, and walnot, If fine grained, may be ebon. ’ will not the force be greater, and the hydrants throwa
fzed by the following process: Boll in a glazed or  Bigher stream? A No. 2. What beight of stream can
enameled fron vessel with water, 4 uz. of ground gall- | We procare here from mouth of hydrant with a conical
nuts, 1 ox. of logwood chips, and 14 oz, each of green hose on nozzle ¢ A, Much depends upon size, length,
vitriol and crystals of verdigris. Filter while warm, A8d course of pipes, bat probably 63 to 76 feet You
and brash the wood over with this repeatedly. Dryand | 87 mistaken abont the effect of reducing the malo; it
brush over with strong cold solution of acetste of fron | Would be injurious ratber than beneficial.
and dry. Repeat this several times, and fimallydry in | (21) T. K. asks: What quantity of cork
an oven at a moderste temperature, and oll or varnish. | wonld be required to sustain a man of aversge weight lo

(11) E. G. T. asks: 1. Will not a wheel of | !he water? A. The steamboat law requires 6 Ib. good

onoponndweight.umlrhzlﬂ)dmpcrmd.heol;bmm"'mem

the same valoe as s balance wheel as one weighingten | (22) A. S. L. asks for the cheapest and
Ib,, revolving ten times per second? A. The regulating best possible way of constrocting, and the costof,a
power of a fly wheel is as the weigh! into the square of reservoir with a capacity of 30,000 gallons of water. A
the velocity. Henee supposing that in your two cases, | This will require s reservoir 16 feet square and 16 feet
the weight travels on the same radios, It will be as  deep. Cost depends on natore of soil and position.
weight into the square of the revolutions, or 10,000 in' Any good mason will advise you,

first case and 1,000 in second case. 2. I have two |

nets placed together so that their opposite mn::: (28) J. A. asks if it is usual to give lead to
respond. They atract each other witha certain force, | the valves of express passenger engines, and if 8o, how
Now, If the poles of one of the magnets be reversed,  Much. Alo the Jead necessary for freight engines. A.
will the magnets repel with the same force as they at- | Steam lead 1s generally one-eightb of an inch to three-
tracted before? A The two forces are not the same, | SiXteenths of an inch. All engines should bave Jead.

cl:cm" : S 3. Ihavesome | (o y N.H. writes: I have a cupola, 24

pper wire with which [ wish to make an electromag- |

net. In which way will I get the most power, to wind | inches in dismeter,with two tuyeres 5 inches in dismeter.

all the wire on one maznet ot to have two one half the | WOuld suything be gained If the tuyeres were set by one
| another,=0 as to give a spiral directior: to the blast? A

wire on each ? The current is to pass throagh the
whole length of wirein either. A. The greatest force | "' © 40 '::h‘:h:“:' advantage would be appreciable

can bo obtined from the single maguet under the
condltions given. (25) F. W. H. asks what the meaning of

(12) J. N, W. asks: What ingredicnts and  the word * pltch ™ is In speaking of & propeller screw.
quantities of each for pattern varnish? A. For pattern = A. The advance which woald be made by the angle of
varnish cut 4 oz of orange shellac in 1 pint of alcokol, | the blade if taruing in a solid.

If black varnish is desired add fine lampblack. (26) A. B. S. writes: In the SCrESTIFIC
(13) C. L. W. asks: Will o mercurial | Axgmicax. No. 12, September 17, page 186, in answer
barometer work as well In o room as It would out of | to (5)J, A’ Inquiry, you told how to make tin look
doors ¥ A, Yes. ke erystals or like frost on windows In 'h.b."'"l{
(14) A, W. H. L, writes: We have recently | 4k if the mine may be done on_sliver, and
moved In s bouse that s overrun with bed bugs nng mothpd? A, No: silver has not the pecullar crystalline
ronchos, also ants, My wife has tried everything we structure of tin, Frosting Is moﬂmg S W‘:
have beard of, even wetting the eraeks of the flooring volving tool In'n lathe, 2. How is the water ..‘S.
with sulphuric acid, but It seems to have no effeot on proor palut m“.“'u,“ Meﬂb{:ﬂlﬂe’ =
them. They are not in the furniture, asitis all new, A, | Vaterxlass, page 16, No. 3, current volume.

Try oil of turpentine. It may be fntroduced fntothe | (27) C, F. K. asks for some varnish, paint,
crcks nnd crevices infested with the insects by means | enameling process for covering a plate fron tank to
of n sewing machine oll can. A very small quantity of protect It from the joint action of greare, alkali, and
the liquid, If judiciously used, will suftice, water, Or, again, what fs the best mode of MM
(15) J. J. asks: Can you tell me of some |corrosion under such circumstancost A. We know of
1o satlsfactory coating that conld be applied to the fron.

proparation to clean and polish brass that I8 exposed to Tho tank Do linod with thin. sheetJead,.

beat, such as bLrass on a locomotive both in cab and ;
(28) C. 8. G. writes: 1, Twould likeany in-

- T o Ry $ w3 1S &

ontside? A, Clean tho work with emoery flonr and a
lttle refined parafive oll; wipe and finish with cotton | poovion you can give In regand 1o nickel plating.
WRSA KOO 'S frice ot Oll, Ihavé a bicycle T would Iike to plate. A. Uso am-

(16) T, Q. asks how to make printer’s rollers, | monia nickel sulphato, three quarters of a pound to the
I bave made a few of them hers, but they don't seem | £allon of soft water, for the plating bais. Cleanso the
to have the proper amoant of suctlon 1o make work | Wire with hot potash and eyanlde solutions and pumice
Took as nico s L have been aocustomed to do fn New | stono, andirected fn articlo on nickel plating, page 158
York city, A, Beat whito giue, 1 10,3 concentrated | vol, xIiil, and having connected it with the zing pale of
glyeoring, 11b, Soak the glue over night i Junt enough | tho battory, deaw 1t slowly throngh the platiog bath
oold oft water to cover it Pk the softoned glio fna | bitwoen nickel anodes (connected with the copper of
finio cloth bag, gently prews ont excoms of water, and | earboii pole of the battery), and under rubber pulleys so
molt the glue by heating It over o salt water bath, Then | armiged as to koep it tmmersed In tho liquid.  For de-
gradunlly stir in the glycerine and continue the heating, | (afls respeoting the management of such baths sce the
with oceanjonal stirring, for several hours, or until as | articlo reforred (0, 2. Is there such a thing as water-
much of the water {s expelled us possible. Ot inofled | proof glhie® A, You will find good receipts for water-
brass moulda, and give the composition plenty of time | proof glae under Coments, page 8510, Surrnexexe. No.
to cool and harden properly before removing from the | 158, y '
mould and Inking, Seo that the Ink s well sproad
bofora bringlog the roller In contact with type, %
Plenso lot me know 1f the water used In heating the
composition should be kept bolling ¥ A, Tho water In
tho water bath should be kept bolling,

(17 R. H. B. asks: 1. Do all dynamo- | econ
electrie machines require to bo firet charged with an

eloctric battery Lefore they will genersie s carrent?
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(81) E. J. R. nsks: What is pepsin, and
how s it mmv A, Popsln in & nltrogenous sub-
stance exiating In tho gastrio Julee, and us o viseld mat-
ter 10 the poptic gland and on the walls of the stomachy
ofanimaly.  Tho mucous membrane of the stompeh (of
the hog, sheep, or calf, killed fasting) s scraped, and
macernted In cold wator for twelve hourss the pepsin fn
the. lhllnod liquid Is thon precipitated by acetate of

1, the doposlt washed once or twice by decantation,
sulphuroted hydrogen passed through the mixtore of
the deposit with a ltttle water to remoye the whols of
the lead, and the filtered liguid evaporated to dryness
at a tomperature not exceeding 105° Fab,  As mot with
Inpharmacy the strength of pepsin varies greatly. Tt
15 often prepared by simply mixing with starch the
thick liquid obtained on macerating the scraped sfomncl
with water, and evaporating to dryness, The composi-
tion of pepsin is not positively known,

(32) J. M. asks how to proceed to nscortain
the average rainfall, A, Take a quart bottlo of uniform
dizmeter, and graduate ts Hquid contents by a scalo of
tenths of an inch nccurately engraved on the side; fit
into the neck of the bottle a40* funnel, the diameter
(In Inches) at the rim or widest part of which has been
accurately ascertained; then diameter square X0-785(=
ared In inches of the base of the inverted cone. Sus-
pend the rain gauge in an upright and exposed position.
Then, number of Inches of rain collected in the bottle
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E" 4 "'Tn&“'ﬁim :E.u.l.., o0 m’f "'"'5

S0 At 0 by g, o L
0.,
5‘- "0 uit. b farnish coples olu ﬂ-lqt‘a:;

"
e pri 1M but B inerensed oost us th -
m p g'b:iu p:'lnud. must L mplod by lu:c;.n“ h

ASronantio apparatos and ruullmr. . Do, Jonlh w m
Ale for motlye power, deviee for using com-

pressod, Lo MEKAOKE () coviivniiinrirminmninies  O471
Alr or liquid eooling apparatus, G, W. Deltalor.., 947,001
Ammontum sulphate, process of and apparatus

far making, I Grouven. ., o 30700
Animal teap, 1. A, Horbert (r),..,.
Anthfriction box, J, Graves, .. 2
Augor handle, W. A, Tvos..... ......
Axlo, orank, J. L. Dyer ...
Axlo stealghtoner, J. B, Benadlot.,
Raling pross, 5. 1% Harbangh . s
Balinge prows, C. W MINOAE, . coovoinyierrnnineernse. U000
Bar. Sea Grate bar, Ratohot bar,
Bark for teansportation, proparing tan, W, H.

Smith..ovennnn R R L T LT AT
Dattery. Seo Galvanie uuuy. Vululo bauary.
Bearing, anti-friction, J. GEavon, ... coo coveeniiens HT0N
Boarlng, nntl-friction, C. W, Hunt,
Bolting and lncing, J. Paton, ...
Bolt shippor, 8. SErung..vveieririiviaccerssnine cere 2T
Bovorngos, sppacatis for ohaulnu pormhlo fount-

alns with acrated. J. Matthows..
Bloyolo, O, L Y eanor . veereees ot
Billinrd oue tip, M. Trunk ... e
BIt 8LOCK, O, POOK. .y «vieiverivarirs soss senssscsers 20,000
Board. See Nosom board.
toller furnace, G, Crinor .
Boller furnace, J. Mallor.. -
Boot and shoe hools, muoh!no lor nmpuﬂns.

A A e TR Kb Vons baaRt e vivasarmaslivasrasssas s MO
Boot, mbbor. W. G. Vormllyo. 7100
Bosom board, N, Seholl...... oo TN

Bottle packing box, 8, Cary......ccovnven s

Box. See Antlfriction box. Mnn box. Bottlo
packing box.

Brace. Seo Surgloal brnoo.

Bracelat. Bonlfnoo & RICO. ooovve cavivcinancennn. . 60T

Brake. Seo Stoum rallway bruke. Train brke.
Stovepipo brnkoe.

~+time of exposure=naverage rainfall in fnch The
gauge shionld of course be out of the reach of spattering
water from surrounding objects, and in order to avoid
great error through the spattering of the water from the
funnel, the angle of the sides of the latter should not be
greater than 40°. The neck of the funnel should be

narrow, and duoe allowance must be made for eviapora- |

tion. Readings should be taken if possible before as
well as after a rainfall. The indications of this simple
Instrument are sufficiently accurate for all ordinary
purposes.

(88) E. D. asks how to discover lead poison
in water, A. Evaporate by gentle heata small sample
of the water nearly to dryoess in & clean porcelain cup,
molsten the residne with acetic acid, and add to a por-
tion of it a few drops of strong hydrosulphuric acid—
pure water satursted with the gas evolved by the acthion
of dilute sulphuric acid on iron mono-sulphide; a black
precipitate indicates lesd. Add to another portion of
the dilate acetic acid solution a little pure hrdrochloric
acid; a white precipiate, which redissolves on diluting
with boiling water indicates lead. To the remainder of |

pin, ete,, RS, COttIng. ...ovuvenvecannarsnsaae 2AT00
Briol kiln, Asbury & Hutehison .. .......
Arush and case, tooth, Arment & Scou..
Bruah bridle, B, 8. Chundler............
Brush, tooth, L, Chovallier....
BufMng or pollshing wheol. A, Levett.
Buarner. Scee Vapor burner.
Buttons to garments, sotting instrument for oat-
tnching, Farnaworth & Barnes,........ eseses oe 344,082
Calandar, J. Bath. ., .oeen vvinannn .
Can, Harrin & Thoenl .....

. 702
« U050

Car conpling, G. C, artin..... .
Car door, Susemihl & Hewitt. .
Car door, grain, L. Manoy...... 73 L AUT81 |
Car, frefzht, T, 100, ...ovveveinn Ciiieessvenaca .I'I.O"(
Car heating uvonnmu. mteht.\\ .B.Rulmndu!. T8
Car, maillway, W. I1. Ward 2596 |
Car wheel, W. H, Ward.. .. RS
Car whoeels, device for ¢cleaning, P. H. Griffin .... 25045 |

cereee AT
wee U600 |

Carbons, manufacturing, 11, S, Maxim. . .coovcenes a4 ess
Carbonating apparatus, J. Matthows. .. vee B9GS

Card, gamo, M. Bradloy.....covvviieinivensrssnnennce m {
| Carriage apron, 8. 8. Harvey...
| Carriage stop, F. A. Sawyer, 24

Anerican,

251

Farm pato, W, i, Miller

Furm gato, Millor & Boll, ..., cees TN
Food mill, Flold & Mogos, .. .. e BHTT
Feod wator puritior, 15 Roat, ., ch cees MB90
Fonoo, barbod, M, 8, CUA0IBN. o oiiiiirans siais U6 M5
Filo, nowapapor, 1, ¥ ORIAGm. o oviiiiiiereens U0
Wiroarm, rovolving, 1. M, Caidwell oo o UE MO
Flro asonpo, A, 1, Owordionkd, . ... .oooiinnes ., M
Fire oxtinguishor, O, M. Martin,, .., 240800, 240 500, U650
Vire extioguishors, frinble vessol for containing

chumloals ln.l’ M. Murtin 3 U]
Fire axtingul L] tng gnees lu. (' M.

MR 5esieanesvsnenns
Vinak, Seo Drlnllnn nm.
Flood gato, W, W, Edwards o4 Sivavienna
Flower pots, msehine tor «lrllllng uulm m.u (,

Waltors ... . SUsbaasinn RiHna AR an s uns TR INT
Kork, Soe( lrvlnu lmi
Furnnce, feo Boller furnsce, Mufflo furnsce.

Gnuge, Boo Bowing machine ateam gauge.
Galvanie battory, 1 0, Howall., ..., T vennessen 40903
Gan, npparstus for produciog \llumi

MBOKONRIO. «cvevren sasnne vorinnanes ieseen bl 968, 346,966
Gan from potrolenm, process of and aspparstos

for gonorting, A, L Ambler (£ o0 opeeee 9594
Gan, gonerator for gonernting Numinating, 1. W.

MAUKOIEIO 4y o avvanvansisanviinies cinsanass WD
Gon, muking Hlamionting, P. W. Maokenzle ... 240,968
G, mnoufaotariog Haminsting, I*.W, Mack
G, procoss of and apparstos for manufacturing

wator, ., D AYOrell cooeociinieniiiiine easese 248,48
Gato, Beo Elovator gate, Farm gote.

Kato,
Gute, J. O, Mondenhalle .. coiiiiie coviiiniies o
Gonorator, Bee Iot water nnmwr. Hteam
Ronemtor,
Glnas, forming sorews in nrtlclos of, B, Onkman. .. 247,100
Gl prosa plunger, B 1L Peok.oe cove connenn,. 26002
Gold washing machine, M. Denner., o 247,008
Gradar, rond, L. O, Button ... conere 2UTAR
Genin gathering and binding implement, J, B,

BAIND s s o s vanvsnssnanrsnse  sosensanassasesnssasnnar
Genln soparator, J, L, & J. T, Moteulf. . . UTHR
Grato bar, A, ROAZOTS. . .ovvviniiininenns oo 269
Grinding mil, Zo O PHUNPS. oo seanrirnianinss 206,006
Gymnaatio theatrieal porformances, produciog, D.

B TUIDOT, cvessisesasnansrivnannans
Halter, C, HLTrOM o v vvcn wanvnanressnennins
Handle. 8eo Auger handle,

Hangor for susponding beams, L. M. Ham ........ 245,00
Harnens catoh und cockeye for whifietrees, J. D.

RIBILY s 0's ks honenna vrevanens AR T yesnbs rrule>uny Il
Hats, ote,, pouncing wheol tor, w . Wllholm A )
Lny mok, V. W. Rolliny....... Ceiauraqennssshassans OIS
Heating wator by exhaust steam, J. llullot.. aer WIS
Hoedgo tralniog machine, B, J. Downlng. . ......... W24
Holsting machine, power driven, I B Larzlero.. 24705
Holder. Seo Ohnlk holder. Pen holder. Saah

holder. Paper machine cutter holder.

Hoop, See OCheeso hoop.

Horso tall 110, C. D JAQUOS .. ooiaiiverissrnsssseinsss NT0E
Horseshoo, HL L, Watta .. oo
Hot water genorator, W, W, Goodwin...
Hydraullo elovator and holst, Tommasi

LODIB0 <aesrs Wheven sue »uxesesonsssasyyibudnnasioon WIS
Too cutting muching, C, A, SOOF. cooiies sesrnnnaes UL
Interlfocking switeh nnd signal apparatus, M. N,

FOrnoy .oooeveneinns wees 04
Kiln. Soo Briock
Knob, d00r, B, D, SLOVONR ... wevurereririnians weeee HTI0

LUABN, XN

. W0

247,00

UT1H
cereess OG22

L UTO0

bR ’Y Quarrying alate and other rock, maschioe for, A.

IO BRAeRD. i r snmnninrnnies oo asdern v ULI0
Raok. Soo sy raok,
Rallway tie, G. A Jones o eonsnadh MAgings T . 268
Itatehot bar and bracket lluanln[ C mw-lon LTS
| Reamer. J, B Huber,. ... cerense s YN EES
Reaping mackine, G, Beatty .. ceiieeceny MU
Refrigorating apparatos, (. \\ lnmlnr ......... 202
Rofrigorating device, W. FIMRE .. ..o cocvvipniie ar W6 s

24650 | Shaft bearing. anti- lrlctlon. 7. Graves,, ... .

Flagg
Wofrigerstic process and spparatus, W, 1. Seudder e

Lefrigeentor, J, ADKUS . .ooviin v inr serirans cesie JAMG
Reguolator, Heo Damper u(ulum. Prossure
regulator,

Reversing mochanism, -nwmm.o L. shorey. . 3440 ns
Rivot, B, Maynz. evspidesiases, VAN
Rounter. Soo Coﬂho muur.

Rock drill, J. €. Githens .. ... savs saiasxasias DN
Rock drill, iand, W. ¥, Stavenson.. B L
ook driliing machine, M, C. Bulloek . oo 340,908
Salt washing appuratus, J, M. DGR, . ..oooop... . 100

Bush cord fastener, Dunpe & Rath ...
Sash fastoner, C. L. L. Bmery. .......
Sash holder, G. H. Barb, ... .....
Saw sot, B Senn......
Saw aharpeniog machioe, muou (ln. J D l
SBawing machine, hand, M, Kurteeman . ........... #7008
Senle. nutomatic graln and Hqold welghlng, ll. A
MoLaughlin,,......... erainanasencanuparainniny LW
Seraper, G, D, Matcham (r),.... :
Ecrow blanks, machine for tndlu. !. l.. Wonln LR
Boal 1ock, J. Chapman....coueiiiieis sosinsssnssnns o
Seat, See Vohlclo seat,
Seeding mnchine, foree fead, KL 1Y, Tenant. ,.... 2492
Separator. Bee Graln separator.
Sewling machine, J, Hoeflor....... ..
Sewing machine, T. Lanston ..
Sowing mnchine brald guide, J. W. Carter ....... 44511
Rewing machine presser foot and gulde, B Pitman 48007
Sewing machine seam xknuge, W. P, nmdu civere MT008
Sewing hi tri L. B
ARG s o hona conrrnds ¥ P sgabni .HID.M
Shelving and bracket support, D, Gerow........... MGD
Shore protector and beach bujlder, B, F. Knspp.. 347,05
Show hox cover, W. M, DUcKer .....ccvvverinnness. HU6HD
Small arm, breech-loading. A. H. Hebburd... .... 247004
Soap, B. M. Wilkerson. .. v wvsses SHB958
Sods water, ete., op
MOtthOWS (Fh..co wocveerirasssncasnanin RS .. 95
Sole edge finisher, M. Dudley.
Sole, In, L. E. Williams
Spark arrester, M. Zeek ....... .....
Spinning frume top roll, A. F. Crlehlon.
Sponge cup, G. W. Fisher............ . <
Spray motor, R. H. Atwell....coccvee verreannanse LG50
Spring. Bee Door spring.
Stamp mliil, ore croshing, C. H. Baker......... .... 3655
Staple, P. W. Doherty.....

Steam tor. J. 8. Woolsey. ..
Steam raflwny brake, W. H. Ward . 65U
Steel, manufucturing, P. Aube.. . ..coiiiiian.. ... 208501
Steps, removable wooden tread for stone, H. T.
U T RSN I e e o e e oy s aieyves s U8
Stone, ete., apparatus for blu:mng nmns. and
drawing on, C. HubeT...cccivinevinnes  wponaanse 4700

Stone drill or reamer, J. Greek..
Stove. E. D. Weston........ ..
Stove, oil, M. C. Armour.... v -
Stovepipe brake, G. Hipwell...... .. ccicavnnnne. .. WS
Stoves, parior and other heating. E. W. Anthony. 268955

Luclnshoolu. manufacturs ot.E.mu 20087 | Stump extractor. D. Corneliug. .cocoviiiie i v WIT
Lamp, S. Russell......... «ccecvnvnne e R s‘.ud'wuruno ete., obtaining pure julce from, W, A,
. Lamp chimneys, adjustable cap for, A. Harcum.. 246550 | BIRRRIT . oo 0 o abe v v nn dsatsnnsinse-vhosmmie ositesrve SEREED

Lamp, electric, Nichols & Latimer...........
. Lamp, incandescent electric, H. 8. Mnﬂm. e

ws 205007 | Sugar nlmmtrudooo'« A B.h:ln..... e 2G5S
. 27084 | Surgical braoe, UL F. Stllman, c.ooeeee oae
mmdmzkﬂulﬂmc.e.?uunﬂ‘m Susp
Carbon conductors, manufacturing, H. . Maxim. 247085 ' Lamps, spring switch for electric, C. G. Perkins... 245,10/ Switeh. See Interlocking switch.

%, E. A. Robbl e e

erenmenaie

Lard, manufacture of, J. F. Willlams......... ... U1 | Syringe bulb and valve, J. T. Woods. . ...ooovmvnan amae

Lathe, metal turning, T. G. Morse.........
Lead and erayon holder, C. W. Liv
| Leather, seam and welt for uniting pleeu of. L.

W CIDVIIIS - 0. tais s aae s anrsarsrae s anasiante UIS

ULHE | Tack strips, h for X Wood

Teeth, lpummforwurusm:‘ nunmcvll-

Hs

Thill coupling, W. C. Shipberd........ «ceee =0 == US55

TR

the solution sdd a few drops of diinte salpburic acld, | Cartridge i nod P tmpl t, L. | Leather whitening machine, CIement& Enos.... 24701 | Telograph cable, I*. B. Delany.....
and Jet it stand for a time; & white heavy precipltate T. Comell ......c..n 6863 Light. See Electric light. Telegraph, car, W, W. Smith....
indicates lead. Carviog fork,J, Gemard...... LT, 24788 i Lock. See Seal lock.
Chalr, Seo Oscillating chatr, . Locomotive, C. Raub....... abseinas oy sdge UTIS | Tie. Seo Horso tall tie. Rallway tie.

(84) W. M. C. asks: Which will afford | Chalk holder, A. N. Rouech ...ccoouns wommenrnennce 216,913 | Lubricating compound. W. A. Strother 2656 Tires from wheels, apparatus for pelling, D. F.
most power or do the most grinding, a twenty foot Chandeller for electrio lnmps, H. 8. Maxim.. . 24708 | Lunch box, satchel, G. C. Dressel. ... 27035 Spangler.. svssaese SRS Shbaen
overshot wheel, or one twelve feet (overshot), If the < 2000 | Mall Nxon&“_i‘elﬂ-- 28901 Tobaceo, treating, (. 8 l’hlm- hese) senvagesscene AT

be used on each hour of running time? < TN - Manomater Ti PO IO o5 oo nesspvaseapsaras to poa=us 26 9056 Torpodoet. exploding and uupan‘ 'elghz for,

S e pex s reciprocating, F. M. Wright ................. 27,144 | Metal high In phosphorus and carbon and low in | T J.B.Gallagher . ...

If auy difference, stato what. A. With the same quan-
tity of water and same velocity, the power of the two |
wheels will be nearly directly in proportion to their
diameter.

(35) H. 8. writes: In your issuc of the

ScrexTivic Axzricax, No. 6, vol. xiv,, August$, In yoor
descziption of the ses Jamprey,you state that it was and

& now nsed for food. Will you please state in your |

paper what part of the Iamprey is used for food and
how itis dressed? A. The only part of the lamprey
notused is the head. Lampreyaare cooked in the same
styles as the common cel, namely, fried, stewed, potied,
deviled, and chowdered with potatoes and fat pork. A
larze part of the famons London eel pies are composed |
of the lamprey ecl, and the substitute is considered by
judges as & great improvement over that of the common
eel, Lamprey cels cannot be smoked, as they contain so
small & quantity of fatty materinl, but are excellent
when plekled in salt or vinegar,

MINERALS, Ere.—Specimens have been re
ceived from the following correspondents, and

examined, with the results stafed:

D. G.=No. 1. The pu\v:h-rcmmlnmrhh-ﬂyn(ntldcuml
sulphide of fron, 'The lutter probably carrios a little
wilver and gold It would require un nssny to doterming
this, No, 2 Quartzosc rock containing basie sulphides
of copper nnd fron carbonnte and siliente of copper and
lead sulphide, (galenn), Wounld’ probubly assny high in
gllyer, No. 8, Quariz with sulphides of Iron, copper,
und zino—probably earries both gold and sllver. No,
4. Silvee-bearing quurtz.—E 8, M, ~Bitumluous coal,
—A. A, W,~Tt is ammonium niteate,—8, G, 8 ~Fine
white silicionss and—used {n the manufacture of flomy
und poltery, soluble glnss, coments, and enamels, and
for seouring purposes.—H. B, M, A fengment of sand-
. W.—TIron pyrites—irou sulphide, -, B, B~
Ferruginous micaccous quarts rock coutaining o lttle
Nomblende.—W, M. B.—Partially decomposed folds.
pathic rock—of Nitle value —R. B. P.—An anglllaceous
limestone—might make s good cement.— B.G. U~—1,
Rod jasper. 2and 3. Flint.—i. Lime carbonate, 5 and
7. Linonite—cxide of fron. 6. Limestone,

stane,

COHUN!OATIO!! EBGBNBD
On the Elsctrical Theory of Comets, by C.8. B

; Cigar wrapper cutting machine, J. E. *chmﬂx AL
Clay reducer and disintegrator, J. C. Anderson... 246,982 |

Clothes y der, ). C. Lampman.. .........c.uee AHTm |
Const defense. subterranean system of, T. R. i
Timby.. vemsesnenssassecaesnvnne SNIES |
Coffee roulcr. J H. Beldlcr ............ 47006
Coke from ashes and cinders, apparstus for sepa-
rating, 0. A. Lodwick U7

Commode, D. C. Hartman, .. s st |

| Concentrator and ama'gamator, W. L. (mlay..... 247.061
Cooler. See Water cooler.
Cooler and filter, combined, L. Scharfl............. bR ) b
Cornstalk splitting and breaking machine, J.

! PRI 0 B s oas cosaropradp e naearn cahb srans 243,002

' Corset stee! fastening, G. H. Colley. . ATMS

Cotton for transportation, preparing, “’ Il \ml!h 247.1%
Coupling. See Car coupling, Thill conpling.

Crang, hydrnoulle, J. Hurbiinm. c.oove e oriiranesses U706
Cup, See Oll cup. Sponge cup.

Ot ol G YOS S s b insasons lanssaeidsvrehaCias 246,050

| Cut-off valve geur, J, H. BIoKo......oiiiinian oenssey 7,000
Qutter. Soe Paper cutter,
Cutter, swell body, O, R, WHS0D ..o vviinvaninnnnes B PR R
Damper regulator, W, B Kelly ... UT.00H

Damper, stove, B, 'V, Anthony ...

Dental plugger, 1. D, Shumway..... T R0 |

Direct ncting engine, J, B Hoagan, .. .o, CHTME
Dish o washer, B, J, HOWE (F)ueeriivaseins sos 0,868
Distillation of nomonin, apparatus for |ho COons

tinuous, Grineherg & Gorols ...,.... ey oo 2040
Door spring, D. G. Smith ... ........ . v LIV
Door spring, . W, Smith. ..ot coiiiinine. . 6982 {
Drier. Seo Palnt deler. |
Drill. Seo Rock drlll, Stone drill, |
Deinking 188k, J, HWIL oo it iiiiamisaassarssnsss U8 EM
Dummy head, I, L Wolro ... R UKL
Wleotrlo Hght, K, 1. Knowles. '.-m.umi
Blootrion)l communiention, systom of W

QUGB 20545 anssnnoosnssosnessrsasnrennisadiasasesn 240 557
Eloatrion] purposes, manufaoturs of colls for, M.

M Ry R MUty <o rersassrransssnasesannonnn AT
Blevator, 500 Hydrulio olcvutor Water ole-

vator,
Klovator gate, amtomatie, T, Bcholey. ..coovviinis ‘
Elovator safoly attachment, E B. Rishop 3 i
Elovator safoty dovige, J. H. MeCarren........ ...

Enginoe. See Direct noting engine.

Epaulet and shoulder steap holder, J. Sultoy
| AR, 1, W, HOOBO, covruesicrassnsnvenenssreas
Fan operating apparatus, D. L. Richards. .
Furmgate, M. D, AlUD .. .ocviinnennnns m

| Nut lock, 1%, 1%, Overshinor ..

silicon, producing a, J. Reese ..
Meter connection. A. Mackey (r)...
| Middlings purifier, W. CT¥€.. «v oo aevamsmaens T8
Mill. See Feed mill. Stamp mill Gnnmngmm.
Windmill.
Motor. See Spray motor.
Motor, W. F. Mills. .

UG08 | Tay plstol, G. W. Eady. .
9,589 | Toys and vther movable Mum Joint for.

srueenas o snnenes HANE | Typo writer, J. F. Llndnvn...

QOORS oo oaasectiisavanasons veeensensannaie o SHRSGT
Traln brake for rallway cars, “ l.l Ward p Lo
Turbine wheel, J. L. Rodgers . ....... Sk A

Type writer, G, Herrington .

Motor for opcnlu:‘thnras or 'ru.hln‘ machines, Valve, balanced, W, R Gluyas ... - HESS

D.L Kuhn,. ..coooens N S s NN AN N T8 | Valve, steam engine rellef, J. Altchison He s
Mowing machine, C. T. Corning. ves HESW | Vapor burner, R, Seeger ., i = N
Muffle furnace, M. J. Butzel....c.veeerranrnnnnnnens . 2553 | Vehlcle dash boards, rall tur \\' ll Pbdp HEFH
Musical instrament, mechanical, )l..l.&lnusonm 9.576 | | Veblolo runolog gear, J, Schmldlapp...... . ¥
Musical Instrument, mechanical, P Needham(r) 4577 | Vehicle soat, T. Kreseon...oo.coven »onn W
Nut cleaning, polishing, and assorting machioe, \ Veloolpode, G, LOWAOM cou. v ivairsnenacaniannness MO

R.C. Koerber. ...ccceavvaneass
Nut lock, A, F. llmel. .....

ceee HO893
e HTIN
Octave coupler, G. W. logalls.. UGS

Ol oup, G, C. Herrleb. ..o ooon

Orgnn bollows, feader for, K. Nicholls. 28971
Orgnn, roed, B, I, Carpentor. . ..., SHesassuseanunany o501
Orgnng, valve tremolo for reed, L, B, Norton, .
Osolllating ohuir, folding, J. T, Mitchell.......

Palnt drier, A. L Everotf, ..
Papoer olippings, wisto, oto,, ropulplog, O, . NTOG
Puper outter, rotary, W, D, Tamer... .. coeoooo. 200028
Papor outting machioo cutter holder, J, O, Mar~

) | A O L D T V1O T e T e aess UGSR
Papor pulp from wood, mnklnu. R. n. lAno o ATON

3338 TN
ullloband . MTMT

Pon holder, P Sohrog, oo
Photo-rellefs, manufaotaring, W .

Plano, bell, C. G, Buttkerelt.... .o ovnen HT0W
Pin. Seo Breastpin,
Pipo wronoh, J. By PRIMDPE. (oveoer orreens ssvans 6076 |

Plantor, hand cane, corn, aud bean, ¥, A, Nolan., 7,068
Plow, A. Riohard,.... 5

Plow pulverizing attach
Plowalinres, dovioo for ahur

Pollshiog composition. A. Lavott..
Powder distributer, J. 8 Smitho . oo AT
Pross. Boo Baling pross.

Pressura plato for apple grinders, B B, Boschort. 37000
Pressure regulator, steam, B, Holly.....ooune .0 882
Printiog machine, J, H. Holmes. ... ..., 7000, 346554
Protector. sooshonpmm

Pruning impl N.D. Y incsiasonsrirnan U.II
Pump, R. Boatt (T oiinine connnne
Pump, doable scting, B. Bean (r).,

<« 2T057 | Vise, too calk, I ¥, Smngmr ..... 3

| Wator olovnlnr. 3.0, mulmrdwn.
| Wheel

Pump, hand, A Hamilton ............ a
meyuu.wu.c.s.m. vy “

Carpoty, W, ). Gadaby, .
Carpot. A L. Malliday.
Carpot, 1L, Horan . ...,
Carpot, W, L. Jacobs
Carpat, D, MoNatr . ..
Lacing hook head, B, Mayns .
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NOW RECOMMENDED BY OUIR. BEST PHYSICIANS,
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I'is power enn nlwoys bo to
Aopnios osch Drush,

IT IS WARRANTED TO
Cure Nervous Headache in 6 Minutes!!
Cure Bilious Honducho in 6 Minutes!!
Cure Nournlgin in 5 Minutes!!
Provent Falling Hair and Baldnoess 11
Care Dandrull and Diseases of the Sealp 11
Promptly Arrests Premature Groyness!!

TENONING, CARVING, ©
MACHINES,

SCROLL' b
SCROLL SAWS )i s

W 0 WORKERS 2
J.A.TFAY & C O,

CINCINNATI.O.U.S.A,

GAB AND ELECTRICIT
By Dy C W I
ron the p

orminent nuth

CATING

Y AS HI
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| YOS Lo pIrove thint fi
- - . - 1 ) MW Y 1l oliting
Makes the Halv wrow Tong and Glossy 11 R RSy I T e TR T
. g | extrome dogreoos of  heat, t olect e
Immediately Soothes the Weary Brain 38 BB | 00008 il Wi e by miy oihis onos
Y By LR i\ ot My ne ) \ fw y 2
Honey returned if not as ropresented 11 O CEEL ARy itraetal Stmes, Dut aloy beins aronys
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of producing sueh lnrgory off s wl render It useful

[From
Rey. Dr, Al dealers are authorized to refund the in the arta for fusing iridiom, piatimum, fron, et

or for

i offecting ronations and deoompostions that reauine b
Bridgemnn, | price | not as represented, Lanse Hent. .'....|'.-.‘.| u'm. m'.!h m from n”l‘-.'. 'f::].'.,,f',',,
" ing Influsnoes thnt ' nherent Lo furnnoos In whiek
BROOKLYN. enrbonne ."-.‘ '||nlllt-l:|’- e rll " Cont 10 ”!’lj. - |‘| |'|: 4‘
CGate T have Itrarely fails to produce AMERICAN BUFPLIMENT, Nox. 270 and 278, Price 10

nevor bafare given a

testimonial, but am will.

tne to onoconmes the ysn

of an honost remedy, |nn

#0 plaased with your Yisle

Brosh that T deem It my Aty

o write you recommsading 1t

most cordially. My halr ahout
yoar «dnon, commeaenond flling out,
and I was panidly hsooming bald; hut
pince nsine tha Brush a thick growth of

&
nal
to a previomas th ||-"n:l'-¢

out. I hare triad other remedies, bat with 30

mooees, After this remarkable resalt 1 pnr.

chasad ane for my wife, who has heey & great snf-
f""‘f,f:"m headache, and she finds it a prompt ana
infallible remeds. A. C. Bridgeman, D.D.™

o Not take $1,000 for my Brush

“I would
; Tt= effoct s marvellows.™ PLINY F. SMITH, 115 fulton Street, N. Y.

ald not replace It
Mr. Smith is a gentloman well known (n thiy Otty as & Law Publisher, and al=o as a Director In soveral

Pubdlic Institutions of Now York.
Tload OMen * Domestio ™ Sawine Machina Co,, Now York.

D Gmo. AL Scorr—Desr Str: Parmit me to add the testimony of my wife totat of the many othors who
Bave been bonefited by the nes of your Electrio Rraeh,  Sho has for rears hoen a sufferor fro Nonmlgia inan
b&.‘:"u’x“‘ :’” since I odtalned for her one of your Brushes, she has cxperienced Enﬂhilyelt,.l_ ]H”““ Roas
= = — ENLY BARTLETT.

Over 7.000 2imilar Testimmiale can De seen ot our ofice.
ASK FOR

oents each
denlers,

MINERAL WOOL,

This Flroproof and Indestructible material suceess.
fully pravonts loss of heat by radiation, keops frost from
water plpes, desdens sound, cheoks sprend of fre in walls
purtitions, foors of dwellings, 26 cts, por cublo foot,

U. 85 MINERAL WOOL CO., 10 Cortlundt St. N. Y

IMAGIC LANTERNS|

LOPTICONS, oll prices. ¥
ubjec Y,~vl'| BLICEXD

nee v

1o be hind st this ottice and from all ows.

A rapid growth of halr
on bald heads, where the
glands and follicles are
r.ot totally destroyed.

Proprietors: The Pall Mall Electrio Associne
. tion of London.
Now York Branch : 542 Broadway.

‘g

Saratopa.
“I eheerfully testify to the meritsof
Dr. Seott's Electric Halr Brush,
It cures my headaches within

a fow minutes. It is an
d excellent Halr Brush,

> well worth the price,
aside from Its cu-
rative powers.”

Jar. R
¢ Chapman,
2.

i1

SIMPLE SINGLE ACTING
gine. By G. M. Hopkins

STEAM EN.
Descriptinn, with six illestrs-
tions, showing detalls of copstruction of a sizple straxm
engine, the different parts of which may be tamed oo a
very ordinury foot-lathe by the amatenr mechanic. The

DR. SCOTT'S
BRUSEL
TAKE NO OTHER.
See that name is on the box.

We will send It

Mention this Pager.

e Proprietors of this Publieation know Dr. Scott

A BEAUTIFUL BRUSH, rd&57NGs.

on trinl, postpaid, on receipt of $3.0O0, which will be
returned if not ns represented.

Inciose 10 cents extra and we guarantee safe delivery Into your hands: or will send it
by express, C. 0. D
age ndds considerably 1o your cost
taln one for you, and be sure Dr. Scott's name is'on the Box.

MONEY RETURNED IF
2000 a8 You receive the Brush, If not well satisfied with your bareain, write ne, and wo

, At YOUr expense, with privilege of opening and oxamining. Hut express-
Or roequest your nearest Druggist or Faney Store to ob-

NOT AS REPRESENTED.
will return the monev, What ean bo falrer?

10 be respectable and trustworthy, a Brush has been placed 12 the hands of Mayor

por and Postmaster James of Now York, as a guarantes of good falth,
Romittances should be made paysble to GEO. A. SCOTT. 842 Brondwny, Mow York, They enn he made in Checks, Drafts, Post Offlos

Ordors, Carrency, or Stamps.

LIBEKAL DISCOUNT TO THS TRADE.

Agonts Wanted in every Town,

Send jor a Circular of our Dr, Sxlt's Electric Fieeh Brugh.

ATMOSPHERIC ELECTRICITY. — BY
Davld Brooks.—A remarkaby interesting paper, in which
are trought together and exp ained the most prominent
phenomena connected with the eleotricity of
stmospbere. How electricity Is generatod,
theorics held by sclentista,
produced at the pcles,

B

The two
Evidence that electricity Is
The aarora borealls, The purt
thunderstormus, The part played by mouns

D8 o curlous phenomens of 4 thunderstorm
Waten und whirfwinds. Lightolog rods, and how
they d be oonstructed. Ofl fanks, how exploded
by g ing: how bhould de protected. Sheet
bghtning., Hest I 1 Con in SCIENTIFNK
Axx ¥ SUFPLIMENT. No W centa. To

be had at this office and from all newsdealers,

EUHOPEAN SYSTEM OF INSTRUCTION IN V,.\'lil.-
NEERING, #% perannum. For descrig
address Pror. WATSOX, W7 Maribore ugix L.,

WANTED.—A SECOND-HAND LOCO.
motive Suddieback, welghing from soven 1o nine tons,
1L guugo. Address

C.H.SOUTHER, Box 8144, Boston, Muss,

WATER ELEVATOR, OR STEAM JET POMI.

Has no valves or moving parts
With 60 1b. steam pressuro will
Glovate hot or cold warer W fe,
will force wuter through 4.1;.--;
and hose for fire purposes, (
ool and Beat Pump made. A 1!
pump, price §7.00, will throw a 54
L1 of water ) Nt 2% In
jce FI4, ut [0 Ih, prossure,
All pumps ‘run!nulm .

SN R
Pt
slevates 2000 gal, 23 1t ver

hour
Fond for eatalogue of Eng'n' and Machinists' specialties,

VAN DUZEN & TIFT, Ciucinoatl, 0,

OUR DOMESTIC POISONS. BY HENRY
Card M. In CE A per read before the London
Socie of s, Sonigne 1o draw attention Lo orrtaln
IsOnOUs materia which are heedlessly Introduced
Loorintentionully used for some specind purpore in our
Armestio fubric A the groat polson. s pres.
onow In wall pag artists’ wator colors
vrdionry | ' Inmp
slindes, pag nios

Hon nle I ing by
nraer Clusen lons ?,-,,,.
praanioal wall ps ol by papor
ptainurs,  Isob 110 the fore-
poing lecture AMETLIOAN
BUPFLAMEN Now 219 sno ents ench

Tobe bad ot Lhils oilioe as

the |

ed p- |
in |

THE CABLE STRRI-‘,i‘ RAILWAYS OF

Rfan Francisoo, with fifteen ongravings. By A. 8. Halll.
dlo, M.E. A full deseription of the sovera] street mll.
ways of San Francisco, with engravings of the oars,
grappling appamtus, and other machinery ; also descrip-
tion of all the mechanism, dimensions. grades, rosults
| of operations, ote., §s given In SCIENTIFIO AMERICAN
SUPPLEMENT, No, 298, Price 10 centa, For salo at
this office and ot news stands throughout the country,
These ways have been worked 1o San Francisco since
1978 with sucoess, having displaced horses for the pro-
pulsion of strect cars.

VENTORS

'To MANUFACTURERS
~ AND INVENTORS.

l Unequaled opportunity for the exhibition of now manu-
factures, machines, and (oveations in Now York Clvy.

THE NEW MACHINERY HALL,
! Added to the Exhibition Department of the
1 INVENTORS INSTITUTE,
Cooper Union Building, New York Clty,

Wil be ready for the reception of goods on the 15th of
October, and will be opened dally from 3 AM. o ¥ .M.,

FREE TO THE PUBLIC,

As & Permanent Exposition of Industrinl Pro-

aress.  BExbibitors will be charged s modemte rental There has Bever beeti & Dettar time 1o sl gond Iaventions oc to
for spmoe. The ex ise will be smnll, #ecure capital for the parpos of devaleping them, Mozey s une
vantnges great. For space or informastion, address | Ssesllyplenty capltalists are active sXing good Investmenia

ﬁln NVeNTONS' INSTITUTE, New YORK CIrY, We undertake the sale of patenta, «niite or L part, securs parthers,

and form jolnt atock commpanied Mighest refecences given, Clrs

s o L. RICHARDS & €O,
7388 Brondway, Now Yor k.

THE VALUE OF A VACUUM.—AN
article of interest to the engineer, wherein the author
vory ably disousses the maximum value of condensors,
wolints out that there are circumstapces under which it
s more cconomical to exhnust steam direct'y toto the
nir than to condense it, and proves that the use of cons
densers, under such conditions, hence w o rks wore injury
thun benefit, Contained in SCLESTIVIO AMEIICAN SUTS
PLEMUNT, No, & . Prico 10 cents. ‘1o bo hud at this
office nnd from all newsdealers

| GREAT LABOR SAVING TOOL.
|
1

CRIMSHAW ON SAWS.
History, Deve opment. and Action; Classification and
Compnrison : Manufacture, Care, und Use, of Saws of all

kinds. Quarto, Cloth. with 254 illustrations, Price $3L.4),
B CLAXTON & CO, %0 Market 8t Fuliadelphia, 's

THE PROGRESS AND DEVELOPMEN'
of the Marine Engine. By F.C. Manhall, M. E A yaper
1ately read before the “ociety of Mechanioal Enginecrs,
London, Decldedly the most useful, reliable, and valu-
uble recont contribution upon the subjoct. showing the
Bistory and progros. of muring englosering, deseribing
the most spproved types of enginos and bollors now
employed, the materials and mode of manufacture,
performanees nnd economios. the consumption of fuel,
results of the serew  propeller, mqul'nm for im-~
provemoent, Contained In SCTENTIFIC AMEULOAN NI
PLEMENT, NO -.rm. Price 10 vonts,  For snle ot thix

THE BEST BAND SAW BLADE

Agonts and Buyers Wanted
15
THE VISCOSITY OF GASES AT HIGH

for fne Gold and Silver Waltham
Exhnustions. By Willlam Crookes, P.ES —A 1| X
- IRIDIUIVI:
x| L]

ey

g

Chiano's Imyproved Pipe Cotting und Threading Machine
s the very best made for cutting off and threading Stenm
and Gas Plpes, Boller ’l'uh(w,“ln-nud Iron, Bolts, Nuts
and making Nipples, from M to2inches. No vl’-«--lllllllnn
No bevel Instde or outside. No other has aulomatic cut-
off. A boy. with this machine, cun do more work than
two mon with old systam, Sond for elroulnr, B

CHASE MACIHINE €O, 19 Front Bt, Now York,

675] ONDON.BERRY=ORTON
~ PHILA PA FOI

P

agents, A single Watch sold boe
low [actory prices,  Watches sent
by c;xpnsa 1o be a(nmdmh&lm
Yy money.* O oo
&.UTQWW,SMNJ-

Watches, Liberal terma (o sctive
a papor read before the Royal Soclety,

suthor describes an elaborata serlos of «
undortaken by him Lo aseortain t)

Ir i

or Internal TrIetinm, DOASOSs

\,x '4.1:. ”'l‘lu- ;u‘.llnlmlnl,r lu'. « .-n 10 Yisoos. THE HARDEST METAL KNOWN- |
ity of alr 3 of oxygen: of nitro A '»"h;-«‘-’l':'l:{:; Not nttncked by neids or nikalios; not oxidized
drider of enrbonip oxide: and of o e, | A the nie g nlmost i fmibles Manufuoturod under
of hyarogen. nfluancn OF nqliasun yaborOn eiseoun | John Holland's process (patented May 10, i1 by

stale of st anteined  in HODENTIFIC AMEI- THE AMERLCAN IRIDILM CO.,

CAN BuprrreMuesyt, No, 277, 1'rioe 10 ounts.

1OV 8, By Corner Pearl and Plum Sts, Cnelunatl, Ohlo,

Lls oftice and feow all Dewsdoslers,

engine s single-ncting, of about 1.0 M. P, snd Is very
effoctive, being of suffcient stz to ran. with suitable
steam supply, 8 fool-lathe, scro Laaw, or two or three
sewing machines. The cost of materials for its mana-
facture shonld not exeeed five dol ars. Contained In
SCIENTINIC AMERICAS SUPFLEMENT, No. 270, Price
10 cents. To be had at this office and from al oews.
dealors

EARLY PRACTICE OF MEDICINE BY
Women.~ly Prof. H. C. Boiton. A history of  the
catrance of wosnea inlo the wedlon). profession, prige to
the establishment of medical schiools for the femals
mex. Female gynecologists among the Foyptions, Fes

sressos and Txvnlcm of the aick duriog the

aad umun;i the Celta, The first educat:d
female practitioner. Female physicians amotg tho
Romans, Female pmetitioners of modern  times

Contalnod in SCIFNTIZIC AMERICASN SUPPLEAMENT, Noo
273. Pricol)cents. To be had at this oudice and frum
all newsdealers.

works without
y bo started
full power.
N\

An enging that
Boller, Always read

Burns common Gas snd Alr. No
steam. no ooul, no Ashes, no fires,
2 X no danger, DO oxtr lnsuraoce,
> Almost no attondance,

"THE NEW OTT0 SILENT GAS ENGINE.
Oseful 1 11 work of small station: steam engine.
B Sives of & and 7 H I by =CH LEICH Bt
SCHUMM & CO.. 38 Chestnut Sireet, Mhils, Ps
A, C. Manuing, ¥ Dey St Now York, Agent.

RONCALLT'S MELOGRAPH.—DESCRIP-
tion and {lustration of an appamtus for recording
musical notes when playing, Contained tn SCIESTIFIC
AMEWCAN SUPPLENMELT, No. %74, FPrice W cents.
To be had at this ofice and from all newsdealers.

THE DeBAY PROPELLER.—DESCRIP
tion of one of the most eMcient propellers that bas thus
far been constructed, with detalls of experimental trials
to test Its practicn] working. Jfliustrated with thirtees
fgures, showing storn of the steamship Corm Maria
with the DeBay propeller; sectional elevation of the
ropeller gearing: detalls of the serew-blade connecs
nnm. andl the propeller as gteed to the ahip. Contalned
in SCIENTIFIC AMERICAN SUPPLIMENT, No, &
Price lglm-nu. Tobe had st this ofice and
ors.

oo

 PATENTS.

|  MESSRS. MUNN & CO., tn connection with the pub-
| Heation of the SCIRXTIVIC AM!KICAN, continue (D ex-
| amine Improvements, and to act as Solicitors of Patents
| for lnventors.

In this line of business they have had fhirfyfee
wars experience, and now have whequaled focilitier for
| the preparation of Patent Denwings, specifcations, and
the prosceution of Applications for Patenis in the
United States, Canada, and Forelgn Countries,  Messrs.
| Munn & Co, also attend 10 the preparation of Caveats,
Copyrights for Books, Labels, Relssies, Asslgumonts,
aud Reports on Infringoments of Patents. Al borinces
intrasted to them Ix dono with special care and prompls
ness, on very reasonable terms,

A pamplilet sent free of charge, oo application, cob~
taining full Information sboat Patents and how 1o pre
care them; directions concrming Labels Copyrignis,
| Desigons, Patents, Appeals, Relssues, Iefringements, An
signments, Rejected Cases, Hints ot the Saw of 'n-
tents, ete,

We also send. free of charge. & Synopais of Forelgn
Patent Laws, showing the cost and method of securing
patents in all tho prineipal countries of the world,

MUNN & 0., Sollcitors of Patents,

A1 Park Row, New York,

HRANCH OFFICK - Corner of I and 7th Streots,
Washlngton, D, C,
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Gnmlor'l Notéf’:' A Thetr Propan ¥
A R R R R W
mu.r. Ldios 0f Blast l‘nrnnm PPhenomons, Tra
lalo- L with nn Appondix, by D, LW, Gordon, Illuu-

Klrl. ’}‘no Faunding of Motals. Illunn\(od da ndll‘u.._
)

Klllml o, ~The Compendinm of  Aroh tootural 8h
Mot l\ . Profusely illu-lulo-\ !: (hrmelng n‘n [
-n(l | |m\(h wx fOr estlinntos, oost, oto, Nyq 2w |

; reatise on Steel, (,um{vrlnlu. fts "Thoory,
rcllllnm' Pmmruu. Praotl I, and Use,
rom the Feench « Fosguot. 1w S\u)
l.arlm - no l'nulml Bnn and lron Vounder's Gulde,
Troat l&"h Brass Founding, Mouidir Iltn Meotals

um\l olr Alloys ete. 5th edit Lion, rovised 1m0, B2
Mioholl.~Mine  Draioage. A Practica Use on
Dirset-noting Steam Humplnk Machinery. 197 engrav-
ngs, Avo, . - . : : L
‘lwl«vr. ~Maoual of Electro-Motallurgy, lllu-(nml

Ov"mnn ~The Moulder and Founder's Pock (mhm
Now odition, to whicn Is sdded s Supplement on stato.
ary snd Ornamental Moulding, Ordnance. Malleable
lr m Caxtings, ote. By A..\ Feaquet, M llustrations,

2.0

0;;\111\).1\ -'l'hn Manufacture of Steol. A new edition.
Jdited b A. Fesguot. no, )
Oaborn, - ho \|munumy of lrnn anig Steol,
and Praotical In all its Branches, With rumwlul rofor-
onon to Amoerioan Matorinls and  Prooossos.  1lus.
trated by numerous plates and wood mmmvmf.,._

W, . . . . . . ’ L i
Pork(ns snd Stowe.—A Now Guide Lo the Sheet Tron and
Noller Plate Rollcr Contalnlng & series of tables

showing 'mlf 3.
Rowelour.—Galvanoplastio Manipulations. A Practical
Guide for the hold and Sllver Kleotroplater, 137 on-
0

Svo.

N‘u%«wlnx the Welght of Round, Square, and
Bar lron, Steol. ete.

Urbin—Brull.—A Practioal Guide for l'udmlnu Iron lnd
Steel, Svo, A
arn.—Tho Sheet Metal Worker's instevotor, *For llno
shert lron, Copper, lud Tin Plato W uri.\r- and Boller
Makers., Svo, . s
$£#" Tho above, Oor any of our llmll\ wnl bv mall, nt

tho publication prices, Treo of postage, to any part of

the world,
£ Our various Catilogues, covering overy branoh of

Art lmd Industry, sent froo to sny one who will furnish

his address.

HENRY CAREY RAIRD & €O,
lndunrinl Publishers, Booksellors, and Impnm'n,
810 \\ ALNUT ST, PRHILADEL PHIA, A,

(6oL RELAR) BN

NO FAILURE IN SIX FEPJYEARS

HEALD &MORRIS ceMRIF S MPs

AVIL 2 PUM
0070 35.000 GALLS PER MlNUTE CAPACITY

HEALDAMQRRISBH ms V|He
PUBLIC SALE OF LETTERS PATENT

or JOHN F. KELLER, yor

GRAIN and FERTILIZING DRILLS.

On Tuesday, 0th of December, 1831, at 11 o'clock A. \l
in front of the Court House at Hagerstown. Md.,
virtue of a power given them and to effect a wlllvmonl
betwoen us, we will sell the following valuable patent
rights. most of which were used on the Keller Drill;
many of them are now used on the Hagerstown Drills.
About 1,20 of these drills have been sold during this
yoar, and the mand for them is increasing. These
patonts will be offered separately or together,and, if de-
slred b buenr- in State rights also.

Let Patent, No. 46,364, date of lssue Februury 14,
5 lv‘\ to elastic and non-elastic feed rollers, with
slides, ete.
atont No. 50.140. tssued September 26, 1865, relates to
check link for llmllmg spring bar, with attachments.

Patent No. 61548, jssued Snmmr\ 20, 1807, relates to
aharp-edged fertilizer feed slides, with attac hments.

Patent No. 01,544, issued January 2. 1807, rolates to
sxlon. gear wheels and shiolds, oto, .nuh)m( Lo State
rights of Honry Kublmun to manufacture in Hinols und
Missonrts,

NO. 01,645, Insued January 29, 1807, rolatos to fulerum
placed between boot and n]vrlnu hoo; also, vibrating
seiits, oto

No, 00,500, 1asued May 25. 1800, rolates to fortilizers and
whent sowers, with ganuges opening each way from the
oonter

NoO. 108 554, Issued June 25, 1570, relates to double acting
reversible movement of fortilizer feoder

No. 16 M0, tssued July 20, 1570, relates to alide block for
sdjusting the angle of sp wing hoos,

Thoeorotioal

2

No. 106 11, tasued July 26, 1570, relates to double rotary
fortilizer sower
No. L2 issued April 15, 1573, A pecullar arrange-

e lll of loc

king burs or hoo shitting
w)

isaued April 25, 1N, relates to fmproved
-,ullh attachments, 3
5. issued July 21, 1915, and relasuod us No. 8,56
d No, 554
-'.,‘\'vy N0 rolntes to thrrowing nxle rall out of way of hoes
N 0. .04 relntes to portable oo shifting ralls,
Each of the nbhove patents oxpiros seventean yoars
from dato of Issue
Torms onsh, or Nt
cunh on dny of sale,
aftor, nt the olection of the purchuser
rospootive rights will be duly sssigned

All 'c ble

¢ per vont, of ull purehnst money
alunee within twonty duys thore.
When pald for,

1M P LE-

y ) I\lll(sl()\\\ \GIUCULTURAL
T AN UF A CTURING CO.. Hagorstown, Md
¥ fuller Information, u| |:I) to Jouxs F. KuLLen,

toe, Martinaburg,

will niso sell, nt same lnm and place, and on samoe
wn patents, No, 154 010 fsaued November 7,
yement In sowing fortilizers, and Patent
od \lnn % 1M, for lmprovement on
f Lhe abOove patents
ywn Drlll budlt by us
AGL. My, M'¥a Co

Both o
o lu Hagorstd
|| ulH TUWN

grain an
/O DOW e

_THE MEDART PATENT WROUGHT RIM PULLEY

THE LIGHTEST, STRONOEAT, NO SHRINKAG INT'_;fé
PENFECT BALANCE. O Y |
HECHEAPEST PULERS MARKET

ANY S1ZE ON VACE , STAAIGHT O CROWNIDYIGNT lu MoaE
WHOLE, SINGLE DOURLE 0N THIFLE ARME,LARGE FULLEYSA SPECIALTY

THE NARYFOHD.LNG‘NELHINL GO, HARTFORD CONN, *3*

’ '
LIGITNING CONDUCTORS  BY RICH
1 \-. 1orson, F.OR., F.G.8 ~A papor rond bufore the
ssociation. showing from numerous recordod
wnts that it in pot sufcipnt meroly that Ughining
all bo erocted. but that thoy should bo regu-
otod to see A they aro st al) times In good or-
-1. r'a0 we 1o bo really eescious, und polntl g out thit ll
» fromn u fallure of such inspoction that no L O
s nomin nlxr protoetod by condustors. ( ‘ontalne d
YIFIC AMEIICAN BUPULEMEAT, No. 248,
Frico 10 centa, To be had at this o and from all
nowsdenle "o anoe numlm « nins n v:’clnulnln
articlo by Wm. M. 'regee, on Yl Proper Form o) LAght-
ning Conducturs

nowid
roOs sl
nrly Inspe

in Soie

| ¥

Scientific

American.
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The Oldest and La

SOLID

.un‘.\uﬂl'il'ﬂ'é'li." NORT

Adresy
JOHN N, (lllrl\lfl&. Trons,

Emory Whoel,

MeKEAN, NEW llAl L& BORIE,

Philadelphia (Lovering) Sugar Refinery

LS CHURCH ST, PHILADELPILIA,
deslre 1o engago § Superintending Chemist, of the best
thllly @ whom a Hberm! ongagement would be offured

| 'stented .\‘zil';;,yil:r l‘l\" l"l‘l bt M
q s yaluable patant Is offered
| for sale. Address E. KOETHEEL, New Bremaon, Oblo.

DO YOUR OWN PRINTIIB

5 'm;u«:) nm: outiits fng:ulj:l to $500 l
vor atylos of type, 0 Mol
reduced price list free. &

H. HOOVER, Phila., Pa
HAND BOOK FOR STEAM ENGINEERS,

lmlnru-d Knowlos Steam Pamp Works, Crane Bros,
M !(‘n ,and othors,  Price only $1.00, Addross
L KERRICK & CO,, Publishers, Indlanapolls, Ind.

KAHSAS GITY PATENT AGENCY,

118 WEIL\P.M & « U llll \Inlu N o IummCIly, Mo,

NEW YORK BELTING AND PACKING COMP'Y.

rgest Manufucturers of the Originnl

VUIL.OCANITE

EMERY WHEEL

&n:a? ::dlnfrrlur.

NEW YooK nex

s Our name Ia stamped In full upon all our
LTING AND

PACKING €0,

NEW YOuWK.,

BOORWALTER ENGINE,
Compaot, Bubstantial. Keonatn-
feal, and easlly mansged | guar-
unteed to work waoll and give
full pawer ciaimed. Fogine sod
Boller complote, including Uov

M, . ’ . “wo m
:;‘ Fat on cars at Springteld, O,
JAMES LEYFEL & CO.,

Springfield. Ohlo,
or 110 Liberty St Now York

OPE"-DEAF

Dr. Peck's A/'t/f cial Ear Drums

PERFECTLY RESTORE ’l‘lll’ CARING
and perform the work of the Nata Drum,
Always In position, bat luvl-ihlr o others,
All Conversation and even whispem beard dig-
tinotly. We refer 1o thoce ing them. Send for
dmoriptive clrenlur with teastimoniale.  Address,
H.P. K. PECK & CO,, 5568 Brosdway, Now York,

SUPERIOR SUBSTITUTE

FOR WOOD ENCRAVINC.

MOSS ENGRAVING CO.j

MOSSS N

3 PEARL STREET,
Engeavings of Portrenits, Buildings, L
papers, Books, Catuldogues, Bte. Much oh

¢ ‘)II

W PRHOC Ess,

I I,,ll. NEW YORK,
dsvinpes, Muchinery, Maps, Ete,, for Nows
vispe e than Wood Culs,

THE LARCEST ESTABLISHMENT OF THE KIND IN THE WORLD.

~NaQ - ey
PROFESSOR HUXLEY'S RECENT IN-
toresting address before the International Medical Con-
ress, London, on the Connection of the Blalogical

lences with Medleine, Is |\uh|luhm| In SCIENTIFIO
AMEIICAN SUPPLEMENT, N0, 300, Price 10 cents. To
be had at this office and from all nowsdealers.

The New Measuring Instrument.

By simply passing it over a sur-
faco the exnct distance i feet,
Inches and fractions is reconded
on the dinl.  Supersedes Rule and
Tape. Measures Routeson Maps,
Large ones In Brass cases, WO 1t
Miniature wheel measuresnickel,
10 ft. for watch pendants,

JACKSON & TYLER,
Baltimore, Md.

MACHINERY

of overy description. 121 Chambers and 18 Reade Sts.,
New York, THeGEORGE PLACE MACHINERY AGENCY.

BATTERIES. WIRES. MAGNETS, INSTRUMENTS,
TELEGRAPHAND ELECTRICAL SUPPLI O
LOGUE FREE. C. E JONES & BRO., CINCI)

Pond’s Tools,

Enzine Lathes, Plancrs, Drills, &¢,

'DAVID W. POND, Worcester, Mass.

WILIJAMSPORT
Pony or Panel Plan.
er, ¥For general use
In Door Shops, Box
and Fumiture Man.
ufactories. For plan.
Ing Door Panels,
Clgar Box Stuff, and
Furniture work, it
bas no oqual,

We use the Ellls
Patent three part
Journal Box and a
solid forged steel
hoad. Two prossure
bars. Has strong
feod. Will plane from
316 10 6 inch thick,
Welght, L&D b, The
lowest priced first
dum planer in the

and price list to

ot. Send for llustrated on
ROWLEY & BERMA\(L Willtamsport, Pa.

‘““BLAKE’S CHALLENCE?”

ROCK BREAKER.

Patented November 18, 1879,

vimplicity.

For Macndam Rond making, Ballasting of Railronds. Crushinz Ores, use of Iron Furnaces,
eto. I»ld ¥ superseding our older #* £es of Blake Crusher on account of its superior st

ency, and Adopted by fmportant Rallway and Mining Corporations, Citles, an
l-‘lnt Class Medals of Superiority awarded by American Institute, 1899 and 1850,

BLAKE CRUSHER (0., Sole Makers, New Haven, Conn.

A, efici-
Towns.

THE PORTER-ALLEN

High Speed Steam Engine.

ADDRESS
SOUTHWARK FOUNDRY & MACHINE CO.,
430 Washington Ave,, Philadelphia, Pa.

PAYNE’S AUTOMATIC ENGINES.

| Eetablished 1840

ark Arrestor,

Relinble, durnb and economical, will furnish a
horse porcer with one 1 leas fuel and waler than an,w!hrr
engine bullt not ftted with un ymatie cut-off, Send
for Ilustrated s ‘uln‘:m A for information and
prices. B. W, PAY \I & SONS, 2

Box 1207. Corning, N. Y.

CLARK'S RUBBER WHEELS,
This Wheel Is unrivaled for dunhull‘. sim-
{icity, and cheapness. Adapted for Ware-
ouse and Platform Trucks, Scales, Heavy
Castors, :md all purposes for which Wheels
are used imhr and Price l.b( free.
GEO. LLABI; Windsor Locks, Cr.

"RUPTURE

cured -llhom nn operation or the injury trussos inflict
by Dr. J. AN'S method. Office, %61 Broadway,

| New York. llh book, with Photogmaphic lkenesses
of bad cases, before and after cure, malled for 10c.

™ r SN N ~ s
I'RANSMISSION OF POWER TO A DIS-
tnneo.—By Arthur Achard. A paper read before the
nstitution of Mechanical Engineers. Bolng a sumnary
of tho rmcllml results obtained in tho transmission of
power 0 a distance by different modes. 1, Transmission
or 1" nwvr by Wire Ropes, and the formule for caloula-
von. 1L Trmnsmission by (‘..mpn\\s. A Alr,with formalm,
LL Transmission by Pressure Wator, with formulo.
LV, Transmission ln hlulrtml;r Goneral results ob-
talned by tho severnl metbods his s ono Of the most
valuabie, practical, and comprehensive papers an the
subject rocently published. Contained SCLENTIFIO
AMERICAN SUFPLEMINT, Nos 274 and 273, V'rice
10 cents cach. To be Lad at this office and i all
nnw::mlcm.

THOMSON &Houxmu SYSTEM

OF THE -R T\ F L _ESTIMATE
Ehﬂ[}mg LIGHTS it e
63! ARCH ST.PHILAUELPHIA PA

ARUMATIG MILK
A pleasant, speedy cure for
PILES. One packago—
four doses—will cure in
overy case. Price one dol-

Address
DR, L. 1L IARRIS, Pittsburgh, Pa,

Sold by druggists or sent by mall

30 DAYS TRIAL ALLOWED.

Wo will send on 30 days trial
DR. DYE'S
Electro- Yolule Appliances.
nl.llr. A M. Dye,nnd

CRUACK, vy Dise
l'hmunnll'un Journigin, Paralysis, Rupture,
manle ubles and many other dln-uu-s.
Wondorfu aros quickly ofected, Illustrated
pamphlet sent froo, Addross,

\OLI‘UL BELT CO., Marshall, Mich,

FORSTER'S CRUSHER AND CRUSHEH AND PULVERIZER,

\ The simplest machine over dovised M
We wlrnmlwror cont, advantage In Orvshing, with t\no-(hlnl pu'ur IM in

Orushing and Pulverizing do the
operuted with any kad 01 power,

_

Steam Fitters'& Plumbers’ Supplles

STURTEVARTS' FAN BLOWERS,
ALBERT BRIDGES, 46 Cortlandt Stroot, Now York,

B 0 S & Kotser, Dalimore, @l ov@®
KEUFFEL & ESSER'S, NEW YORK,

Hard Rubber Triangles, Irr-\;ulnr Rallroad and ’«Mp
| Curves, Scales. Frolmetors, ote. Warmnted to bo o
rect. Send for Catalogues.

PATENL BTG
l i SHAPERS
Can be Changed while in Motlon,

E.GOULD & EBERHARDT, | ;5
NEWARK, N. 4.

rpose,
work of stamp and Bures at one-third first M ng
Address TOTTEN & OO0, Ntunu. Pa,

ornor, Pump, ete., st the low |
price of

3 HOMSE 'OWER 97240 @
'y ’ ™ m
L3 » o W

HEALTH 18 PRICELESS!

'The Constant Current Cure
Restores and Preserves Health.

INGBAT

R ———

The remarkable cures effectod by the use of
our Constant Carrent Electrie Gen-
erator have evoked inguiries from all parts
of the world, and It being utterly impossible
to reply to this host of letters separstely, we
tnke this method of answering the priccipal
questions

Quewn, 1. Does your electrie generator really furnih @
curvent of electricity, or (s 4t electrical merely in name !

At ~It s n vory compaot and e Dt conatant cur-

rent battery. which gonerates sn olectrie current that,
without be II & felt, will pass eatirely throveh the boay,

as shown by sotusl tests with the galvanvmeter.
" B, Lo AL troubicasane Lo uae
¥ NO actds or Hqulds are employed, and there Is

conpected with Its use,
Tionw larye o (he generator !

/ f rubber osse u.nl.lulr( rrm'mlln; clec-
t cltant 3x 24 inches and § inch thick; cfm-
duciing electrodes ¥ inches In distneter: 1y yards of
fexible conduetor (o ench olectrode

no trout

Quos Do phygetc lane recotnmend (A ume of your con-
Mant rurrrnl clectrie gonevator

Ans,~They use It and recommend it highly. Every
one that owns one prises It and recommends it.

uew, 5.~ How dots o eure |
Anw.~1t cures by l'murnvlo stimulation of the nTected
part. and by setting nature's rut-llllng agunoios actively
ot work, tones up and invigorstes the parts, effecting &
speedy care,
e, G, —Is it adeantageanus dn health !
ne.~An olectrio sponge tuth tones and invigomtes
tho systom, It proserves henlth and restores heaith,
uon, 7 .~How lmg will Dhe gemerator last |
Aun.~The geverator s thoroughty well made, and will
lost for yemrs in actual servios,
Ques. N, ~To what lasenses & (Al troat ment bot adopted |
Ans.—It relieves and cures aches and pains of every
kind, especially hendache, backache, neuraigis rheuma-
tisen, sciatica ote ) counterncts malaris; cures debility
and all forms of w Dess, DOrYous dserders. pais yuis,
ssthina, Inciplent cotisutmption, «te. It can be worn
continuously to guard against disesse and to relieve and
cure both chronie and acute troubios
Testimonials froe promisest persons in all parts of
the United “iates.

The Constant Current Electric Generator,

with fall instructions for use, is sent by mall, on receipt
of the price, 830), or by express, C. 0. Do with collec-
tion charges added, with the privilege of c.uxu nation.
We guarantee sa’e delivery of the Generator by

All remittances should be by l'oull \l.ncy
()rdrr. Druft, or Registered Letter.

CONSTANT CURRENT CURE CO.,

(Incorporated under the laws of the State of New York)
207 Main St., Buffalo, N. Y.

- > P
PROF. JAEGER'S NEURAL ANALYSIS
Explanation of Dr. Jasger's new discovery of = Neurs)
analysis."" an operation by which the muscie perve indi-
cates graphically what the nerve of smell smells, and
what the nerve of tasto tastes—these nerves beipg inflo.
enced in the same manner by matter which is apprecia-
ble to taste and smell, as the chemical sensory terves
are. Illustrated with numerous diagrams showing the
curves produn-d by the Inbalation of smeils of different
objects, e 9. the curve of joy produced by the odor of
g(‘:l" curve of anger produced by the odor of marcid
atter; curve of nauses produced by the odor of dad
drinking- '-lr': and varions other neural curves poo-
duced by smelirg diffevent sublstances (o—’.u.oi in
SCIESTIFIO AMERICAN SUFFLEMINXT, No. -.'..58
¥ cents. Tobe had at this office

'.uhr- The same number contal
cthing in its Rel to Hea'th
Ju‘a.!: s 1dea In regary ) the use Oof wool for

ok
to prevent diseases are sot forth and explaloed.

WITHERBY, RUGG & RI
of Patent Wood Working Siachin
tion. Fucilities unsurpassod.  Sho p
by R. Bail X Co., Worcester, Mass. Send for Oatalogue.

P N TINAT T s m . . - S TVEY
HYGIENE IN THE HIGHER EDUCA
tion of Women. By A, Hughes Bennett, M.D.—~A pa
deslgned to show why women deterfornte In health
when subjected to bodily and mental straln, in distine.
tion from men, to whom, under th Ame Clreumstances,
it Is unusual, Thoe ph -hul iformation of woman,
Her nervous conformation erinteilectunl conforma.
tlon. Her disposition, .m-. s of socia! Bfennd edu.
cation on_woman. Conoly oy of the nuthor. that the
olrnn- of woman aliouid be consulted, not by encourmg.
l her to take an independent poaltion in (‘lf\* but by

H \K '-th\ Manufoet crem
of every deserip-

formerly occupled

educating hor Insuch a Judiclous and sonsible manner as
will make her a good wife, motl
of soclety. Contalned ln Soes
| PLEMENT, No. 213,
nnhm and from al

BEAUT'FUL ALL NEW DESIGNS of tut.

lwny Dmgon-fly, Robin Red.
breast, Ploks, Pansios, Violets, and N

lhrumo C Am,. name on, e, Oanrd Mills, \'o hfunl (\.

THE WALLACE DIAMOND CARBONS,

Telegraph, Telophone, and Kleotrio Light Suppies.

r,ound useful member
FIC AMIRICAN SOPe
Price 10 conta. To bo had at this
nowasdoalers,

THADT MARN

e

DYNAMO EL | § "I‘lll(‘ \IA(‘HIN—BS‘—

restmie 0f the reeent binport

:‘ nto l‘tli.l::for{ of m;“a' ‘:llmﬁ‘l:l\:'mc .l';:“"‘)'w:rbw

s N e In o'on .

have hitherto been «\-u:‘:u“"r """'m.'-'.'- e

uannlcuo O parmios, and some of wh Mn
upposed treeconodlable with uu mr’n thory.

. Mas-
lnunl with (weniy two Anined & -
RS

m‘w"&‘:-‘h&?m




admtlsrmmts

Inside Page, ench lusertion = « « 73 conts n line.
Back ench Insertion « « « 100« lne.
TABouL elght words 1o s line.)
isemnents ot (Ae pame rafe
“I’U wearnrenent, ar (e letter prow.  Adver-
2 miust be Proeived af puldication Fr- ax early
.l Thwrday mwhmru nert

FOSITIVE nma'r.

IRON REVOLVERS, PERFECTLY BALANCED, |

Has Pewer Parts than any other Blowen

P.H. & F. M. ROOTS, Manufacturers, |

CONNERSVILLE, IND.
8. 8. TOWNESEND, Omn. Agt 6 Cortland 1.8 Dey St
COOKRE & CO MIIHLA.!- + 8 Cortland Brroet,
JAS. BREGOS & 0O lling Agta. 8 Day Btreet,

NHW YOoOmx.
SEND FOR PRICED CATALOGUE

TAL l l \\ ‘ H.-
Market S, l‘lll-lrlphl. Pa.

of Towis you rwgr
oot

NEW VORK BELTING AND PACKING

-

= Largest Belt EverMade! 2
= mile long, 5 feol w [t
ISOFOURMAKE FQU \l~'m()u‘unu~ z
37 & 39S PARK ROW, NEW YORK.

RooTS NEW [RON BLOWER,

lSTEAM PUMPS

Scientific Amervican,

l()( TOBER 1K, 1,‘-581'

———

; g New Offices and
| Salesroom,

512 Arch Streg,
: PHILADI‘[ PHIA

THADE

//hw

/ﬁt-/t‘ll

PHOSPHOR- BRONZE

Wire, Rods, Sheets, Bolts, etc.

‘ Pamphicts and Particulnrs on Application.

|OWNERS OF THE U.S. PHOSPHOR-
BRONZIE PATENTS.

| Sole Manunfacturers of Phosphor-Bronze in the U.S,

Send )7»:- i rrﬁlu rd& Price I

COPE & MAXWELL M'F'6 C0'S

New and Tmprovyed Sey les of

- ANT —

| BOILER FEEDERS. _
“THE BEST MADE.
Address HAMILTON, on1o. '

it EAGLE ANVILS

Solld CAST STEEL Faco and Horn
ranted. Retall Price, 10 cts, per Tt

i843

Are Fully War

Double Screw, Parallel leg Vises. |

Mude and WARRANTED stronger than any other Vise |
by ¥ I\llll( LS \ﬂll RIS ony, Trenton, N, J.

"FOR BEST

COLD PENS.

Send for Price List o
9 West 4th >t Cincionatl,

JOHN HOLL \\r» \lfr

W.JOHNS'

H ASBESTOS

LIQUID PAINTS,

ASBESTOS ROOFING,

ASBESTOS BOILER COVERINGS.
ASBESTOS LINING FELT.
ASBESTOS STEAM PACKING,
ASBESTOS WICK PACK ING,
ASBESTOS FLAT P ICRING,
ASBESTOS MILLBGARD,

ASBESTOS (5 S r‘;r-‘
COATINGS, ('nn.\'lm Etc.

Doseriptive price lists and samplos sent free.

H. W. JOHNS M'F'C CO.,
87 Maiden Lane, New York.

.\S ’MURDOCI( JR CIN

ERASS COPPER SILVER

& TUBE IN T e s

ROOFINGC.

Forsteep or flat roofs. Applled by ordinary workmen
at one-third the cost of tin.  Clreulars and satplos fred.
Alzcnu Wanted. T.NEW.& John Street, New York

DRUNK%’”E&S OPIUM EXalbit

LESLIE E. REELEY N D o
geom, C. & A B. % Deighe =

: F¥ Books Free,
NEW AND CHEAP

way of forming ducts In
plastic m:uemnr water
OSIONLS OF A -hnlluxu of
uny size, of any Jength, by
means of an elastic core,

e

for agqueducts, under.
gruuucl telegrnphy.  hy-
ulle rams. alr tuboes,

etc. Rights forsale. W.F. Ql l\ll\ Wilmington, Del

ROCEWOOD'S CELEBRATED
IMPROYVED COMPOUND FOR OIL l'n\'r-
will save you from & to i5 per cent in your paint bill. 1t
is durable and -uu'u- waste of paint. State or Shop Rights

For Bale, Addres
BROCKWOOD & CO., OLEAN, N. Y,

. (,
SHEET METAL DROYP
BT]th & PARKER PRESS CO

PR ESSES,
Middletown, "(

Lnrge Assorted Stock.,
37-61 I.t win St New York,

A& o T

‘Stevens’ Roller Mills, |

GRADUAL BEDUCTION OF GRAIN,

Manufsactured exclusively by
JOHUN T, \0\ E & SONS, BUFFALO, N, Y,

THE BAKER BLOWER.

[ romcen Erast.)

B _The best In the World for
Charconl Blast Furnaces,
Ao for melting ly o in Co.
polan for Btove Foundries, etc

WILBRAHAM BROS,
Ne 20 Fraukford Avenve,
Parrsperria, Pa,

FOR OUR CATALOGUE. &8
PFeERrecr
NEWSPAPER FILE

A& BEND

! w g i r
'-lll\llbl' 'Hl"'
every oo -

MUI\N & (()

Pablisbe

For STETP and FLAT POOF“ of all kinds;
¢sn be anplied by ord'sary workmen at ONE
THIRD the cost of TIN, ~ Scrd for a sample
and oor circular which pives full directions how
toapply your own roof; also how to copair
Jeakrroofscfelllinds. = Addresa,

W. H. STEWART,
74 Coctlandt St,, New York,

THE COMMON hl-\*l-‘ DR\ KILN.

In solving the true principle of seasoning, extraot
the sap from the center by suction, mpld eirculs |||nn u
alr, with moderste heat, wo offer the cheapest kiln In
oonstroction, guickest in operation. and perfect In re-
suits, I’rnrc-ni- ahecks, warp, or hardoned surfoace.
STLUALBANS MG COL St Albnons, Vi
No
water use d Send for elroular,
. A. DRAKE, Cineinnati, Ohlo,

ll orlking Models

Anag Experime nlnl Mac mm Metal or Wood, made to
order by . F. WERNER, &2 Contre St N, Y,

_ BARREL, KEG,
HUGSHEAD

Cusssteriag, Hswaing, STAVE MACHINERY, ™5

hal Siting Ovor W varloties
/I manufactured by

E. & B. HOLMES,

llul'nlo. I\. Y.

ITGHT GAS MACHINKE.
Nmplml cheapost, and most reliable,

ound Im:

Trus Hoop Mvh'

5| Geo. W. Read & Co.,

Manufacturers of and Dealers in

MAHOGANY,

And all Forelgn and Domestle

Cabhinet Woods.

BOLE MANUPACTUIERS

CUT AND FPRESS DRIED

THIN LUMBER,

romn

CIGAR BOXES,

Panol Stoolk, Hto,, Hto.

Mills nnd Warerooms:

186 to 200 Lewis St., New York

M-nuhd-l
trowt, New Yok
nyeying power lotg Aistances

a JOJIN A, ROEBLING'S »
N.J . or 11T Libwerty

(0N

:

!
!
1

| for domaestio

The Phosphor-Bronze Smelting Co. Limited. B(]"_En CUVERINGS

l’llﬂut

£
=

ANBESTOALINED, REMOVABLE,
THE PFATENT AIR SPACE COVERINGS.

il” ‘Il\l\lflbﬁll\l E €O, 2ole 'ro |r|c( ™,
Cortiand St oot of Bast #h St New York

ICE AT 81.00 PER TON.
PICTET \Il'l lI I( IAL ICE CO., Limited,
N O, Box 142 Greenwich St New York,
Guamnten Il be the m wt ¢Acten! and po nomiond of all

oexisting loe and Cold Alr Machines
———

WORKS ==

NEVWYORE

L_A.IL

STE EL 0]-,-&!«
FRIEDMANN'S PATENT INJECTOR,
THE BEST

Boil

Simple,

er Feeder

IN THE WORLD,
Kelinble, Effective,

40,000 IN ACTUAL USE.
NATHAN & DREYFUS.,
Sole Manufacturers, NEW YOREK.

Send for Descriptive Cutalogue

THE STRONG-
est, most com-
pete, and refiable
of En Ilnes and
Bollers. Special
sizes, 410 W0 H. P.
Others on appli-
cation Also
{nhnlh-n sieam
cottles and ma.

nwuun WUHKINGMAGHINEHY

88" Universal Wood Workers, Planing, Matching,
Moulding, Band and Scroll Sawing Machines,
Carriage, Wagon and Wheel Machinery, ete,

BENTEL, MARCEDANT & CO.,
HAMILTON, OHIO, U. 8. A.

=
COMBINED

FOR

of beantiful design, of great strength
® ano capacity, and thoroughly reli-
% able, address

Lambertyille Iron Woi ks,
LAMBERTVILLE, N.J.

ERICSSON'S
- New Galoric Pamping Eneie

DWELLINGS \\l) ( OUNTRY SEATS,

| Bimplest cheapest, and most econom| ‘rumplna engine
urposes,  Any servunt girl enn operate.
Absolutely safe. Sond for leulnrnm price lists,

DELAMATER IRON WORKS

C, H. DELAMATER & €O, Proprictors,
No. 10 Cortlandt Streety, New York, N. Y.

" @ WORKING Mag; |
{

WORKING To
2 |

N

MAcmms'rs' TooLs.

NEW AND IMPROVED PATTERNS,
&o.

KRond for new Ulustrated catalogue,
Lathes, Planers, Drills,
NEW HAVEN MANUFACIURING €O,
\o\\ llnveu. Conn.

Al K\nv

)HWoOD CLHINERY

"w,,,lMSP[CIAL TOOLS. 3
A7H.B. SMITH MAGHINE C°°

SMITHVILLE BUR.CO.N.J.

~
}/ "’ CI/IRCULARS FREE,

nnd others
recommend

Al CO. hcw Haven Omm.

THE SCOVILL
“Pop” Safety Valve,

SIMPLE. RELIABLE, DURARLE,
Yor Locomotive, rlull'oury Marine, and "ortalde
Sond for descriptive clmnhn and price lists to

THE HANCOCK INSPIRATOR CO.,
HOSTON, MASS,

vor, l)l\ o

rl-l-uvolﬁuﬂ

,'\s carde etr, [Self-
Ssmkﬂ 841 Press

for dmnhn eu'

l)(vﬂwr sleos. Do your own prin

leasaro or money making : nld

ur mm ted

nstruct
Type, Canda, ote, for (wo stamps.

anufacturers, Inuu & (o lm‘.-. Conn,

Joenkins' l':‘lln.nl Packing and Valves.
. ) o

Jenking' Packin !.u ..TA“.'«&";? vM

jodnt where d * were -uuved. onkine' Valves

are warmnted stesm tight of the best

| stemin metal. JENKIN mws. '1 Junn . Now York.

Punchand Shears'

e ————

FING
. naeGTIR

ot Ty, KOR
3 [”“.'."..F.‘k.; Al

HAPT}’J

D

BOI]

STEAM ER
Inspection & Insurance
COMPANY
W. B. FRaANKLIN.Y. Pres’t, J. M. ALLEN. Preyt,

B. PIERCE.

aee'y

FOI
Heavy Punches, Shearg,
BOILER SHOP ROLLS,
RADIAL DRILLS Ete,
SEND TO

HILLES & JONES,

WILMINGTON, DEL,

“THE J. L. MOTT IRON WORKS,

SN and 90 Beekmnn St., New York,
Demarest’s Patent Water Closets used

exclusively in all fine work Demnrest's .\l\n:;:‘r

Closets, Latrine’s and Hopper's for publie bulidin

]
factories, Mott's Celebrated Porcelain fi:::
Baths unequaled for beauty and cleaniiness. sanje

tnry Goods of all kinds

Jarvis Furnace Cd.

Patent Setting for Steam Rn\'arv Bams

and Stzek Coal without Blast. No.7liver St }u«gg‘
No Liberty St , New York: N¢ Tr- Market St Sy
lxuul-: No. )8 ~econd S .. Haltim 'r\‘

SV 40.000 1N

aﬂwso"s tiesrur SAin“S“c‘”" 800y
# '.’-\ NY I‘Ap,u{ H([ WO‘?L D
,,ﬂ w a EMERSON SMITH &co
» tss BEAVER FALLS, PA
WM. A. HARRIS,
PFROVIDENCE. R, L. (PARK STREET),

~lx minutes walk W est from -uunu
riginnl and Only bullder ot

HARRIS-CORLINS l'“\(il\E

With Harris" Parented Tmprovem
from 10 to 1.000 i) Ao

i . Qor m -
Srientific American
The Most row::l!ml‘:: ll’;per in the World.

YOLUME XLY. NEW SERIES.
COMMENCES JULY 1.

Only $3.20 n Year, including postage. Weekly.

52 Numbers o Year,

This widely civenlnted and splendidiy ilustrated
puper is published weekly, Every number contains six.
toen pages ot useful information, and 4 large numper of
original engravings of new Inventions and discoveries,
ropresenting Engineering Works, Steam Machinery,
Now Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telography, Photography, Archi.
tecture, Agrioulture, Hortlculture, Natural History, ete.

All Classes of Renders find 1o T SCIENTIFIC
AMERICAN & popular resume of the best sclientific ine
formation of the day; and it is the alm of the publishers
to prosent it in an attractive form, avolding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of Instructive
reading. [t is promotive of knowledgo and progress I
overy © ity where it cireul

Terms of Subscription,—One copy of TiE SCIEN.
TIrte AMERICAN will bo sont for one pear- 52 numbors~
postage propald, to any subseriber in the United Statos
or Canada, on receipt of three dollars nnd twonty
conts by thoe publishors; six months, §1.0; threa
months, §1.00,

Clubs.~One extra copy of Tie SCLENTIFIC AMERL
CAN will bo supgillod gratis for every olud of o subseribery
At $420 each; additional coples at same proportionate
mte,

One copy of THX SCIRNTIFIC AMERICAN and one eony
of TIE SCIENTIFIO AMERICAN BUPPLEMENT will bo sent
for one yoar, postage prepald, to any subseriber in the
United States or Canada, on receipt of scven dollars by
the publishors.

Tho safest way to remit Is by Postal Order, Draft, or
Bxpross, Monoy osrefully placed naido of envelopes,
pocurely sealod, and correetly addressed, seldom goes
matray, but i at the sender's risk. Addross all Jutters
and wake all orders, dmfis, ete,, payablo to

MUNN & CO.,

37 Park Row, Now York.

To Foreign Subscribers.~Under the .sellities of
the Postal Union, the SCLENTIFIC AMENICAN 14 now sent
by post Zirect from New York,with regularity, tos. becribe

| ore in Great Dritain, India, Australls, and all other

BEvorything oasy ! " '
[ons czulhn:ln u’r lll":u-.

<

Nritish colonies: to Prance, Avstria, Dolglum, Gorman,
Russis, and all other Europesn States; Jupan, Hmstl,
Mexico, and all States of Contral and South Amerion,
Terms, when sent to forelgn countrios, Canada excepted,
4, gold, for SCLEXTIFIO AMEMICAN, | yoari 9, gold, for
both SCIENTIFIC AMERICAN and SUPFLEMEST for 1
your. This Includes postage, which wo pay, Remit by
postal order or Araft to order of Munn & Qo 0 Park
Row, Now York, -

PRINTING IN KS.

ENEU ﬂmxawu(ﬂmmw U-‘
Mbu.l’llhld‘o phis, and 30 Gold St., New York.




