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FOOT POWER nun BAW.

Our cngraving ropresonts another application of the ' Ver
tieal Multiplior "—a dovico which has already been fully ex-
piained and deseribed In theso columing—to the band saw
As wo prosume that the general detalls of the invention are
sufficiently familiar to our readers, wo conslder no minute
oxplanation of principle or working parts hero necessary,
Actual experlence has fully demonstrated
and wo havo convineed onrselves of tho foet
from n eareful inspection that—leaving out
all mooted questions of & theoretical nature
—Dby this ingenious combination the motive
power Is economized to an unexampled de-
gree, through the all but annihilation of fric.
tional loss, That which muakes this appli-
cation of more importance than any other on
the samo principle made by the inventor is
the fact that, so far as wo are informed, it
i the first successful attempt to opermate
band saws by man power: and it is perhaps
gafe to consider that any effort to accomplish
the samo results, through the old prineiplo
of goaring, would prove unavailing,

In the machine depicted, forty steps of the
treadle correspond to thirteen hundred and
sixty revolutions of the saw pulley. Tho
motion is perfectly continuous and, #o far
a8 we can judge, tho saw works with a ra.
pidity and effectiveness littlo short of that
which it would attain if driven by steam,
In trials in our presence, the blade divided
three inch stuff, and even live oak timber,
with great readiness, whilo sharp curves
and scrolls were cut with no apparent difficul.
ty. Thoero is little doubt but that, to wood
workers having no steam power conve.
niences, this application of the invention is
destined to form an important acquisi.
tion.

‘We would refer those desiring to examine
more closely into the principle, which, it is
clear, may be indefinitely extended, to the
illustrated descriptions in Volumes XXII.
and XXVL of this journal. Detailed in-
formation may be obtained by addressing
the Combined Power Company, 23 Dey street,
New York city.

o> —
Improved Cask,

A Mr. Trimner has recently invented a
cask, which consists in making one or both
ends partly or entirely of glass, so that the
observer may see whether it is full when
delivered, when it has become sufficiently empty to replace
it with a fresh one, at what rate its contents are being
reduced, and also, when empty, whether the cask has been
properly cleaned. The Inventor, in somo cases, uses a cask
head made entirely of glass, and in others a strip of glass
let in vertically or diagonally, and properly secured from

KINDLING WOOD SPLITTER,

This ingenious little device will doubtless save many of
self-inflicted cuts and brulses due to the awkward blows of

of & strong blade, at ope end of
and at the other & projection which fits
:l@bd- perforsted standard. It is only
o the stick of wood under the knifo, aa
ldov-outhhudxo. Mr,
the patenteo,

NEW YORK, FEBRUARY B, 1873.

A Novel Problom,

Four handred and fifteon milos of track, on n rond run-
ning north and south, were laid, betwoon 1850 and 1861, says
a correspondent of the Railroad Gozelte, with the fish bar
joint fastening, similar to that now in general awe.  The dif-
forence in the elevations of the north and south ends of the
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The Public Document,

Congressman Cox, in o recent speech, sald that a Philadel
phin oditor thus relicves his mind on & subject familiar to
all nowspaper offices, the inevitable Pub. Doe. : ““We owe
our thanks to Judge Kelley for the latest Patent Office re.
ports. Wo already have sixteen hundred of these interest.

tracks does not exceed 150 fect—the southern end being the | ing volumes in our little library, but they have been read

FOOT POWER BAND SAW,

lowest—and the grades undulate ; but at no point is a greater
elevation attained than 200 feet above or 125 below the
southern end. On about one half of the distance the track
was laid with both rall joints on the same cross tie, and the
balance with ““ broken joints.” The rails were not “ slot-
ted,” neither were any ** stop chairs™ used to prevent the
track from ** ereeping,” The track has been in use from 11
to 20 years and the creeping of both rails has been south-
ward, and the western has crept much faster than the cast-
ern. In places where the grade does not exceed 5§ to 8§ feet
per mile, for 20 or 80 miles, the joints of the western are
now opposite to the center of the eastern mils, while the lat.
ter have also moved southward. On the heaviest grades de-
scending northward, there is little or no tendency to move
down hill or northward.
Perhaps somo one can explain why the western rails croep
faster than the castorn,
—————— - Q) @ —
Auntomatic Fire Alarms,

A correspondent, F. L R. E., suggests a system of small
tubes thronghout a building, with amall chambers full of
some volatile liquid (such as aleohol, bisulphide of carbon,
ote.) attachod thoreto at intervale, One end of each tube
should be closed, and the other should terminato In a plston
and eylinder armogement, the motion of the plston being
used to ring a bell. A similar result might be obtained by
using an explosive compound in the chambers,

Another plan is to stretch eleetrle wires of fusible motal
through the premises, tho melting of the wires serving to
break the circult and glve an alarm,

el

Tuk number of blood globules §s greater in mammifers
than in birds, in the latter than in fishes. This number is
almost always in an fnverse ratlo to the volume of the
globules; the relation betweon number and volume Is not
proportional.  Birds gain moro by the sugmoentation of the
volume of their blood globules than they lose by the dimi
nution in thelr number,

and re-read so many times that we know
overy page of them by heart. This new
volume eame opportunely and gratefully
on Christmas morning, and that night we
gathered our little family sround the fire
and read it through te them. The affect.
ing tale entitled ‘ Improvement in Monkey
Wronches,' scemed to touch every heart,
and when we came to the climax of the
littlo wtory about ‘Reversible Pieboards,”
there was not a dry eye between the front
door and the stable. During the reading
of the piteous narrative entitled ‘Gum
Washers for Carriage Axles,” the whole
family gave expression to boisterous emo
tion, and the hired girl was so much ex.
cited that she lost her presence of mind and
went around to her mother’s, inadvertently,
with six pounds of sugar and a butter ket-
tle full of flour, and came home st mid.
night intoxicated. We can never sufficient.
Jy thank Judge Kelley for the innocent en-
joyment thus furnished us. The memory
of that happy evening will linger in our
minds very much longer than that hired
girl ever lingers when she lightsona lot
of substance which she thinks will suit
the constitution of her aged parent.”
Acetate of Soda :t::r Prescrving Meat,

We published, in Vol. XXVIL, page 149,
an account of M. Sacc’s researches upon
the antiseptic properties of acetate of soda,
and refer to it again for the purpose of re-
commending, to the manufacturerss of vine-
gar in the South, the substitation of soda
ash for lime in absorbing the products of
the distillation of wood. The soda ash
may cost considerable more than the lime,
but the resuniting acetate of soda can be em.
ployed to great advantage in the preserva.
tion of food, and it would be possible to
send the cheap beef of the Sounth, after
preservation in the acetate, to 2 market
where it would fetch a high price. Anoth.
er advantage in the employment of sodais
that the crude acetate can be casily refined, and from it the
pure glacial acetic acid can be made by treatment with sul-
phurie acid.

SHOE STRETCHER.

This ingenious device Is the invention of Mr. T. C. Maris, of
Marietta, Ohio, and is soarranged that cither the instep or the
toe of the shoe may be enlarged at will. Itis constructed in
two portions which, together, conform to the shape of the shoe.

In operation, the two plates are adjusted by the set screw,
so that both the fulcrums of the upper plate rest in corres.
ponding recessos in tho sole plate, in which position the
strotcher can readily be inserted in the boot. When the

T

handlo of the adjusting scrow is turned In one direction, the
heel ond of the upper plate is depressed and rocks on the
rear fulerum, which causes the toe end of the plates to ex.
pand and stretch the toe end of the boot in a suitable man.
ner, When, on tho other hand, the handle is turned in the
opposite direction, the heel end of the upper plate is raised,
as shown by the dotted lines in the cograving, and the too
end rests upon its fulcrum, so that the instep of the' shoe
can be stretched to any degree required,
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TR | — ' "~ IHE EYE AND THE SUN.
what particular lpmhellnon were pmcrilmd, but the quanti- M, Ol rns, of Canads, has forwardea to us s
ties of ench might bafflo nll attempts at interprotation, and Horin :l::c!?’ho B i, i o y;

| ! s ton gerning or twen ns of strychnin is [ PD giios’ that, because 'the eayo
| e e K eorage o e it nuch an Uscoms expandes duting ho darkncer of g, th dik
- : extremity wo daro say that the druggist tries to err on the the wun on its rising isapparently larger thin when that lu-
; Proprieto right ide, and halves the supposed amount, and hoe i now | minary reaches the zenith. lzz alio mm& !ﬂl«:&fmm
s wed of forgetting to make a corresponding deduction in is in the horizon its rays have to pass throngh a thick itm.
) _ PURLISHED WEBKLY AT eyl iy g iclan’s side of the story is that the [tum of air than when it is overhoad; that the atoms of air
NO. 37 PARK ROW. NEW Y.O_I}KL_ the price.  The phys c::nn : o O oy ani Horion | are compotint to interoept. W, portion. of the e g i
SR —— apotheenrion are somotimes not properiy oL . nusngoe, and the greater the distance of the air to be paased
A, B, DRACH, make mistakos in rending prescriptions. Ihoy say that [ prasng Kr
0. D. MUNN. == | plinrmucisth must bo familiar with Latin and with all the | through, the mora light will be cut vofl. Henee the gross
NG = abbrovintions usual in the profession.  On the other hand, amount of light which reaches the observer's eyos will in-
w’;n M S . . mace gome of tho phinrmncists say that the doctors lave noglected | crenge from sunrise till middq. nnd decreage from midday
:::::;::n’::u « s + 180 thelr own Latin and sre far belind the times in chemistry, | to sunset, and the pupils will contract and expand in pro-
Y Gibn matw [ mum.%-‘ ‘.‘.‘21'. ue e 574 Thoy lny ot the door of the physician that ho attempts fo portion, He finally thinks the time muy come when the or-
RN | compound the most impossible mixtures, in utter contempt | bit Of. the earth will be found a circle,  Comment on such
e T | of the lnwa of aflinity and of double decompogition, When | theories is useless. They indicate a mental atmospliers of
VOL. XXV, No. 0. [Nrw Senres, | Troenty-cighth Year, proscriptions of this character como {nto the hands of the | ignorance of astronomy, optics, and physiology so dense that
experlonced apothecary, ho somotimes secretly changes them ; | the strongest light of common sense would become uttorly
NEW YORK, SATURDAY, FEBRUARY 8, 1878. or, If the chemical reactions do not form poisons, he follows nbgorbed in endeavoring to permente ity obscurity. We sup-
i — | atrictly thio lottor of the Inw nnd throws the responsibility | pose that if this philosopher took n dose of belladonna or in-
, Contentas upon the doctor. Wo haye boen told by n profeseor of | serted n littlo atropin in his visual organs, he would expect
: (TMinstrated articlos Aro marked with an anterink.) 3 chemistry in New York that ‘c]o,-m“ l‘,r.....-,ripnlional ]u;;;e to see the sun cover nearly thti entire firmament,
Acotate of sodn for presorving _(Patente, oMelalthtot oo i 9 hoon confidentially shown to him, as itoms of scientific 9 o
‘ enithral HmpIements, English. ““‘:{:‘::w::-‘--t;:;::-m .m'\'?m’ & | curiosity, and dm};' have afforded considerable amusement © STEAM AS A FIRE EXTINGUISHER.
I Aviswors to correapondents. gm:r":w:'l:mugf‘:m : | in chemical circles. The errors cited wero due to an igno- | While we are discussing the dangers of steam asa cause i
' ""u&&‘!.':'n’u'o‘.’i":o‘?ﬂ‘f‘?f::: 3%"'&?:?01:10“!%?- smplo & | rance of qualitative analyeis, and ought not to have been | of conflagration, it is curious to observe that the Ger- ‘r
:M.?:,‘,‘.f;,’:.’f&“gﬁ‘:&'h%"' N problem,n nu‘\-e‘..“‘..' iy #|mado by a graduste of u medical college, It is generally | man geientific and industrial journals are discussing the i
i c:;:f:.. .::‘.1.‘:,','_‘?""" ....... ',2 Ll i R S h o cnid that medical students are more ready to desert the | yalue of stenm as a fire extinguisher, and some of the loeal ¥
: '}._‘f,::.‘?g}:'-“‘_'; : N ﬁ-a""."fdéi"}iiié}‘ﬁ" : Pl chemieal lecture roons than the course of any other professor. | rovernments are preparing to take measures for the intro- .
, SQS{S.'.‘,:‘:‘:'#.’,:}'&‘%{“ ol '.b.'ﬁ' 3,?@‘.’5".«“&.&‘:‘1‘.‘.’5‘,' &1 They look upon the dull dotails of acids and snlts ns any- | quetion of special steam boilers for the sole purposeof gen. i
i Ere and g.:':n.nr.éag.. i . N Exl'&'&&“&'n'f-‘ DI n ?hing but agreenble, and are always rendy to take up phys- | erating steam rapidly, so as to blow it into burning buildings ]
i ¢ “n::‘ m,a?mo.u::: 0.t g g:::‘v‘rn on ':%ﬁ':ﬁ'&&ﬁiii{ g iology and anstomy as offering more attractions. Just before | and smother the flames by displacing the air by steam. i‘ _
41 '3'1:3"‘15;“.‘5‘:5‘.%..“ Whimaion: S5Steam tmprovemente Lo B o final examination, they employ & tutor and, by hard | Dr. Wiedenbuch, of Wiesbaden, recently published in the ,
avention wanted A oo 8 }’*‘.f;,l?.:“::‘;e‘f’a‘:’;?.'.'i'." London.., o cramming, contrive to pass the necessary ordeal, This, we | Polytechnic Jowrnal an article on this subject, and points out H
""?m'"m“ o . ¥ Traction engines or rosd 10¢omo: are told, is the eourse pursued by the negligent students of | e advantage that steam, while it is not a supporter of com- I8
'

adutgise mansetars of % :'w:;:ﬁ‘-' ‘concinding lecture on medicine; and, if we could follow the subsequent career of | hustion and extinguishes fire by driving the air away, is

1ght, Professor,
o aplitter, kindifog. .

hix class, while engaged in active practice, we might be able | not irrespirable per o, and does not act injuriously on living
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h‘ﬁfnn&nﬁ"&f‘.i.‘.’i.?ﬁf P e to trace gome of the blunders of whiclt apothecaries are | heings, like carbonic acid, sulphurous acid, and other gases
s | necugied to the men who shirked the laboratory and lecture | which are also non-supporters of combustion. The only

"."Q—?.'j,.

THE DGCTORS AND THE APOTHECARIES. room, and crammed for a degree. danger of steam is that, when escaping under great press-
There are, therefore, evidently two sides to the question | yre, as when superheated, it will scald any one who is close
which is now agitating the medical press, and it wounld be | {5 the point of escape; while, at a distance, it cools so rap-
well for both parties to seek for a remedy of the evils com- | idly by its own expansion that it soon becomes harmless,
vlained of. The medical profession is one of great dig nity | Dr. Wiedenbuch’s last opportunity of witnessing the effect-
and importance. The health of n community is entrusted to |jyeness of steam as a fire extinguisher was on the occa-
B physicians, and the responsibility is a grave one, requiring | sion of a fire in a factory 180 feet long and 30 feet wide;
- years of careful preparation and nicely tested oxperience. | it was one story high, with an attic separated by a wooden
£ certain monopolies and privileges, and in the course of time Hardly second inimportance, owing to the immense progress | floor. The attic was filled with a great many tuns of
il the art of compounding medicines became a science, and the made in chemistry and pharmacy, is the education of the | rags, shavings, leather scraps, etc. ; and among these, a fire
- physicians gladly handed over their prescriptions to persons apothecary. Colleges of pharmacy are quite as necessary as | hroke out in the night, which was only discovered when half
more familiar with drugs than they themselves were. The colleges of medicine, and, if both the physician and apothe. | the roof was in flames. As the location of the establish-
modern apothecary is, or onght to be, a man of as thorough | 4Ty are thoroughly educated, the question of Latin prescrip- | ment was quite out of the way, more than an hour elapsed
education as the physician, but it too frequently happens | tions or technical terms would have less significance; it |pefore the fire engines arrived from the nearest station;
that the ancient and original idea of the confectioner's shop '“'O“Id soon solve i““d{- and we should hear no more about | meanwhile the conflagration met but little resistance, by
is retained, and the druggist becomesa dealer in small wares, | it But all the education in the world would prove of little | reason of the very unsatisfactory preparations sgainst fire,
or, in other words, a shopkeeper. In Germany it is consid- | Yalue without absolute honesty in prescribing and equal in- | ad soon the whole roof was in flames; it fell in, and the
ered entirely infra dig. for a pharmacist, ns & scientifically | tegrity in compounding. The physician should know what | fate of the lower story appeared sealed. There was a steam
educated apothecary prefers to be called, to sell candy, bair | Be is about, and, after making his diagnosis and prognosis, | poiler in an outhouse with the furnace banked; the fire
brushes and articles of the toilet. The regular profession should ‘“’i"_’ his prescription with due careand deliberation; | therein was quickly increased by means of wood, the
confine themselves to the preparation of medicines and the | 20d this being done, the apothecary must follow it to the | steam being still up. A courageous carpenter, contrary to
filling up of prescriptions, and their position in society is on | J85t grain. Any tampering with prescriptions, as one would | the orders of the Fire Marshal, who had decided that the
o par with that of the doctors. We are reminded of these | Present a false invoice at the Castom House, for the purpose | yalls should be thrown down, went into the burning factory,
things just at the present time by the accusations, brought | ©f greater pecuniary profit, is not to be tolerated for a mo- | and by means of a heavy axe broke the first castiron steam
by some medical practitioners against certain spothecaries, of | ment, and ougl't to be visited with penalties far more severe | pipe he could reach; of course the steam immediately es.
{alsifying prescriptions for purposes of gain. It sometimes | than are everattached to an infraction of revenue laws. Let |caped under considerable pressure, filled the whole place,
happens that the medicine called for by the prescription is a | the phy: sicians and apothecaries unite together in securing |and extinguished one burning mass after the other; and
very dear one, and, if the usual prefit were to be charged, | Such legislation as will protect both themselves and the com- | aven the rag heaps in the attic, which, after the fall of the
::ﬁ ‘;ﬂ‘lsgiﬁ "’;’h‘ﬂd lose the customer and the patronage of | Munity from the impending d:nger. roof, were burning in the open air, became more and more
e doctor at the same time. The statement is made that, = surrounded with steam, so that in half an hour after the
10 avoid this double calamity, only half the prescribed quan- PHOTOGRAPH PORTRAITS---AN IMFROVEMENT. steam was admitted all danger was considered over, and the
ﬁgﬂm“;ﬂ:‘g;}l‘m‘,“ "T::‘- or some Chf{P drugissub-| At a recent. meeting of the Pho.togmpbic Society of the | firemen, who had in the meantime arrived with their en-
ilis abaiind s whele ;ofe&io b l;n")' ;:ﬂouﬁ charge to Amoricufn Institute in this city, a discussion took place upon | gines, considered their labor unnecessary, it having been so

s o that ‘{: dmn, and we have not seen it the merits of the new method of shortening the exposure of | effectually replaced by steam.
e s e % IS are o0 swecpfng in their | photographic plates in taking gallery portraits. Severalof | The German papers point out that every manufacturer
e Ttet of : 4 0;‘; ve :)tccn 50 nfnn_v instances of | our leading photographers took part in the discussion, and | who uses a steam boiler possessés the most powerful fire
S dis g::: o;:gext&:;) no: o‘l intentional fraud, f;pecimt'n negatives were shown. Mr. H. J. Newton exhib- | cxtinguisher, which he may make available by proper addi-
S earsiing im‘éigllion,;:be lt:jutiu p}mlcuion to cause | ited a negative upon which were two pictures, both of the | tional arrangements. For instance, wrought iron gas pipes
of the charges. It isbad enon 8:‘ ¢ le "u:,; s dl"“h or fulsity | same subject, showing no apparent difference, although one | connected with the boiler, branching off into every room, may
: i vl e 0 xllw nn‘(-rs ?omﬂl“l(‘d, was taken with an exposurc of seventeen seconds, the other | be provided with stop cocks which, in case of fire, may be
: SAiRe eIl foasd. W "“Pl; ement the difficulty by with only seven seconds. In the example of another nega- | turned on, and so every portion of the building may be filled
: pathy for the apothecaries w;'_m":"" to a fecling of sym.- | tive, one of the pictures had an exposure of thirty-six sec- [ with steam. It is recommended, especially, that theaters
; : i ol 9mglnymm S “.l:u: I;.l)l’d:lrh-:;n‘»l to decipher | onds, l.ho' other eighteen t«‘mudn, both equally good. The |should have steam tubes connected with ‘s-;stm of heating
; scriptions; and we cannot comprehend 5 :: l:m: of l"’": ‘ operation is as follows: The acns'\l‘i\'c plate is first placed in | in which, by means of petroleum or some equivalent as fuel,
o waifeond Bia ordar, for that fs what y Bot as easy | the camera and exposed to red light, which is admitted |a great quantity of steam could be raised within ten min-
axivd o> Siar ln;i ety ll;mounm to, on the | through the tube, the mouth of whick is covered by o red | utes, or even less, and blown into the burning portion of
indicateitin abbrevisted Latin and om"menff"““';“" It is to| colored glass. This exposure to red light is continued for | the building. As no pressure is necossary for such an ap-
S SUR S ls 17 s marchiant send sl : th cabalistic | from ten to twenty seconds. The shield slide is then pushed | paratus, it may be constructed in a simple manner, and still
: sends an order for goods, | in and the red glass removed, after which the portrait of | be perfectly safe; but the quantity of steam mm;z be suffi-

he 'ﬂ'ﬂ itine dw ll‘gibl h.nd and he gen \| L]
. ly - s pitter i v i 4] ime | cient and therefore the whole llﬂb‘i u 8
; L] : . ora ) ?ka the gitter is taken in the u ual manner, uxcept that the tim 1ent,

snd if & mistak . of ritting is groatly reduced. largest ible amount of steam at low tem
4 3 endlnguhglh::l’::colm.:;::id; h;:"::d::;;r,d:?:::;}“f"u; This is a very simple improvement. Any of our photo- ;\r,‘(::aul'ap.‘”a . g
i less consequence 1n such mnu-:; Wi ‘i;v Alnl;:lln(:- ; graphic readers may try it, and adopt it in their galleries, | Finally, it is proposed in Germany to make transportable
y, but, in the matter of drugs and polsén. ond .Wlf)uhl lhink'i Mr. Anthony, Mr. Kurtz, and other photographers regurded | steam boilers, and connect them in case of fire with a system
i that every precaution ought to be taken ' e ey 1 the process as quite us.n-hll. Mr, Kurtz said the great object | of tubes, with which the buildings are to be provided, and
1By in s medical work that arnica was a hvr;riln r;vm»(iv hy. Gor- | :t the l.""""i«'f“l"'"r. in portraiture, was to secure a natural | which is accessible at the front of the house, so as 1.‘0 be .
many for amaurosis, and the Bollowing fossnii & r--(-;)ln. xpression of the features; in n long exposure, it was im | easily connected with the steam generator in the street.  Wo

|
| ——
|

‘ Apothecaries were originally confectioners, engaged in
. making preserves, candied fruit and bonbons for the tables
: of the rich. By degrees, they took to dealing in healing
3 herbs; and after the invention of distillatign, sublimation
I and the chemical processes, they fitted up laboratories with
{al

1

:
i
|
.

furnaces and expensive apparatus; and in consequence of the
cost attending such improvements the governments granted
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! S possible for any sitter to maintain such expressi = Rk r he J 3 plan

i in taking portraits of children, it is of thopﬁn: ?" sl 'm‘.‘H gz “m“‘; ‘l:ut e e o me
' ’ Y ) St s 5 6 s s % 10 have a short exposure of the plate : mportance | in this country, in the spring of 1570. by Dr. Orazio Lugo, &
| B e 3 j.‘ B i b o “l'l ates.  The improved pro- | distinguished chemist at that time residing in Baltimore.
‘ i e “r}gm‘n . |in the dotaits, T 'brfr-‘"-o:: :';"iu;‘ mlulch perceptible loss | The plan was at that time very favorably received by insur-
' R TROMID & S 260 0,973 %0 0540 o dasnd q. 8., cext | : : 4 lch t s

| l P o Lo i i Ao \ls process depends | ance companies; and it is remarkable that it has not yet re-
; to‘llhhh % all very well when printed, but suppose it comen ‘ started on the plate. ft 1 e photographic action is once | ceived a more extensive application.

: th ypotbecary I a cramped and irrogalar hand, written | i of & e uintained. Tt may be com- | We wonder what our German friends will say when they

od 1« " rtd sheo »
pared to the inertin of a whool or o car. When the inertis are informed that, according to a no less authority than the

pencil and half rubbed out. He may be able to read l I8 once overcome, it is casily kopt In motion Phro Marshid ot o ot B e
. of the metropolis of the New World, steam is
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 dangerous eloment in rogard to fires, and is even “a highly
Igultable substance.”

THE BALANCE WHEEL QUESTION.

We have received a large mass of correspondenco on the |
subject of the inclined balanco wheel question, which wo et
right In our issue of the 25th ult., and, as there promised,
we glean out for our readors some of the more interenting |
letters. We are much plonsed with the accuracy and clear.
ness exhibited by many of our correspondents, somo of whom |
are evidently tomed to r logleally and to expross |
themaelves with precision, notwithstanding their unfamili
arity with the Inbor of writing for the press,

(. B. D. gays that; in the case of the balanco wheal sot ot
an angle on the shaft: ** It Is just as much out of balanco s
two unbalanced pulleys would be when socured to the shaft |
at a short distance from each other, with their heavy sides |
one opposite the other, . A cheap method of try
ing an experiment of this kind is to construct a top, asshown
in the figure. making it of moetal
. If this top can be made
to run steadily like an ordinary |
top, then W. must pay the for.
feit," otherwise R. loses,

A Canadian friend and subseri.
ber, J. P., after paying the Sci. 7
ENTIFIC AMERICAN a pleasant |
compliment which we appreciate
fully, shows, by a similar argu.
ment, that the wheel would be
unsteady, and presents several sketches. We select one, a

, shown in the next figure. He says: ‘‘ Ao experienced |
mechanic needs but a glance to see that a cylinder keyed on
in that way will not run at a high mte of speed, but may yet
be in standing balance.”

W. G. B. goes at once to the root of the matter. He asks |

a question which reveals the misconception, which gave rise
originally to error in the solution of this really very simple
problem. He asks if Haswell is right in saying that ** The
centrifugal force of two bodies which perform their revolu.
tions in the same time, the quantities of matter in which are
inversely as their distance from the center, are equal to one
another.”

Haswell is right, and another correspondent, H. B., shows
why, in the following concise statement: *‘The centrifugal
force is not only proportional to the ris riva, but, at the same
time, is inversely as the distance from the center.”

“The transformed equation is F W& AN in which
R is the radius of the circlodescribed by the revolving body,
N the number of revolutions per minute. It shows clearly
the centrifugal force to bo in proportion to the momentum
and ox the square of the number of revolutions. As two
bodies on the same shaft have the same number of revalu.
tions, a running balance is established when the bodies are
in standing balance and revolve in the same plane, as then
the centrifugal forces are equal in opposite directions and in
the same line, therefore balancing one another.

**A running balance is not obtained in case of a standing
balance, if both weights are on different points of the shaft,
because then the centrifugal forces, although equal and in
opposite directions, cannot balance each other, since they are
not in the same line.

*“The forces tend to bend the shaft and therefore exert
\pressures on the bearings which have constant relation to
the rovolving shaft, but not to the bearings, and, in conge.
quence, shake the bearings or the whole foundation.”

TRACTION EXGINES OR ROAD LOCOMOTIVES,

Under the above heading, Professor R. H. Thurston, of the
Stevens Institate of Technology, publishes in the Journal
of the Frankiin Institute » vory able and comprehensive arti-
elo, and incorporates thorewith the following resumé of facts
and deductions drawn from experiments recently conducted
by him with the Aveling and Porter road locomotives,

1. A traction engine may be 80 constructed as to be capn-
blo of being easily and rapidly mancuvred on the common
rond anc in the midst of ordinary obstructions.

2. Such an engine may bo placed in the hands of the aver-
age mechanic, or even of an intelligent youth of 16, with
confidence that he will quickly acquire, under instruction,
the requisite knowledge and skill in its preservation and

management.
bo turned continuously in & circle of 18 feet radius without
without slipping either driving wheel, even on

ay be turned in a roadway of a width

the length of the locomotive, by

Wn;ua:‘ 5 tuns 4 cwt. has been
pounds up the almost mn.ﬁgndo

7. Tho cosflolent of traction is, with such heavily Iaden | to the soll, they must not only be finely powdared but con
wagons as wors used In the coursoe of the experiments snd | verted fnto forms which are promptly sensitive to the solv-
ander the elrenmatances noted, not far from four per cent on | ent action of aqueons golutions of earbonio and organie selds,
a woll mado macadamizod road. very diluto acotlo scld, ammonincal and potassic salts and of

8. The amount of fuel, of good quality, used may be reck- | the corresponding Influences of the soil and pl::ll a8 oxert
oned at less than 500 pounds per day, where the engine in o {od during the progress of vegetation. Incl(l’f er Lo supply
consldorablo portion of the time heavily loaded and during the want for methods simple avd economl or changing,
the remaining time ronning light not merely the physical constitotion of the mineral phos.

Professor Thurston's deductions may be briefly summar plintes, but also their chemlieal IO'l!l‘;tﬂrlmvnl. in such o
jgod an follows : The traction power of the engine is equal [ manner as to eonvert them into fertilizers at once concen-
to that of twonty horsen, This amounts to, excluding tho | trated and potential, Dr. Campbell ’Mnrﬁt has given to the
welght of the locomotive, noventy-five tuns, whilo the ma- | world s work replete with Information of the greatest prac-
oline porsomses o decided advantage over the animal.  The tical value, entitled .\linn'vrul Phosphates and Pu'm Fertiliz-
working thne of the traction engine may be stated to be or. | ors 21t in issued by Van Nostrand of this city, with su ¢lab.
dinnrlly twenty per cont greator than that of a dray horse, | oration of paper and press work mrely found in volumes of
and to bo eapable of indefinite extonsion when required similar description, Its high price, twenty dollars per copy,
The first cost of steam and of horse power is nearly equal, | is its sole defect ; but, written by so eminent lnlll':hoﬁl] and
the difference belng in favor of steam, leaving also on the appearing at o time when the subject of which it treats is
sido of the engine the immense advantage arising from ita occupying so large o proportion of popular attention, even
ability to work longer hours when required. The total an- | that drawback will, we are mm'lnc:ﬁl, not prevent the book
nual expense of an engine of the above power and capabili- | attaining the wide circulation that it merits,
tien may bo reckoned at $2,430 ss & maximum figure, includ Dr. Morfit begins with the description of the raw materials,
ing sost of sttendance. And, Iastly, a steam traction en namely : Animal and mineral phmphlt.m of lime, salphurie
gino, eapablo of doing the work of 25 horses, may be pur- acid, hydrochloric acid, ernde ammonia liguor, sulphate of
chased and worked at an little expense as o tesm of six or | ammonia, chloride of ammonia, sulphate of potassa, chloride
of potassium, carbonate of potasss, lime and nitrate of soda.

el In the United States the principal deposit of phosphate is in
THE SIGNAL SERVICE BUREAU. the neighborhood of the Ashley River, in South Carolina.

The report of the Chief Signal Officer of the Army for the | The material is in the form of hard nodules called marlstones,
yoar 1872 contains an immense amount of valuable and prac- | and the beds are from 40 fo 50 miles in extent. In Beaufort
tical information regarding meteorological sciemce. Full ;roun!y, in the same State, a different variety of phosphate is
details are added relative to the progress of the labors of | found distributed over some 1,600 acres. Thie bed Iy calen.
the Government in the establishment of signal stations, the | lated to yield 10,000,000 tuns.
education of observers, and the publication of reports show-| A chapter is given to the chemical data of the substances
ing that this important service has materially advanced in | employed, and the subject of machinery and the general plan
usefulness and efficiency during the past year. Ten addi- | of an establishment for their preparation is minutely ex.
tional stations have been established within the United | plained. To leave nothing unfinished, the letter press is
Statos, an the total number of points at which observations l accompanied by twenty-eight plans, large in size and accu-
are now made is seventy-two. From the first station in the I rately drawn to scale, so that the manufacturer is furnished,
Aleutian islands to those upon the British coasts, the reports " not only with full instructions, but with complete drawings
from both of which are noticed, there intervenes nearly half | from which his machinery may be constructed. The process
a cireumference of the earth's surface. From the stations | for refining the crude phosphates of lime, without waste of

eight horses,

| on the Aleatian islands comes the first intimation of storms | material and with the reclaiming of other chemical sgents

or meteoric disturbances having their origin on the coast of | found with them is fully treated upon. The topics of the
Asia. The Pacific stations report the first appearance on | manufacture of precipitated lime, Columbian lime, and di-
that const of the disturbances thus traced, The connection | phosphate of lime, of pure and commercial superphosphate,
Is continued by the Rocky Mountain stations, and thus the | of Horsford’s, Liebig's and other phosphatic baking powders,
news travels in advance of the storm. of pure biphosphate and of the utilization of phosphate
The organization of o mobilized corps of observers has | alumina precipitate from sewnge as a raw material are also
been commenced. This will be composed of picked men, | discussed at length.  The concluding chapters are devoted to
and its object is to place at the disposal of the government |the mode of uszing bydrometers and thermometers, and to
the power of suddenly increasing the number of stations | the manufac ture of various waterproof cements and paints.
from which reports are to be had in any section of the coun. el e e
try which may, at any season of the year, be upeci.uy RECENT DISCOVERIES IN THE PYRAMIDS
threatened by the storms which seem, at different seasons, to| The Pyramids of Egypt were constructed 4,000 years ago.
pass more frequently over particular portions of the territo. | Mr. Dixon, of England, has for some time been exploring the
ries of the United States. It will be possible to occupy, in | two remarkable chambers known as the king’s and queen’s
this way, the stations as stations of report with very great | chambers, in the interior of the Great Pyramid. By means
rapidity. of a wire introduced between the joints of the masonry, he
In regard to the accuraey of warnings and predictions, | found a space, and was therenpon induced to bore into the
General Myer states that the percentage of cautionary sig- walls of the queen’s chamber, when he discovered a passage
nals verified, by the occurrence of the winds described with- | way, eight by nine inches in dimensions, evidently a venti.
in a few hours after the display of the signal, is estimated to | Inting flue. Its terminus has not yet been found. Within
have been about 70 per cent. The signal, it is explained, is | the paasage way he found a bronze hook, which is supposed
wholly cautionary, for warning of probable danger. to be the most ancient specimen of bronze now existing. He
The experiment of a balloon ascent has been tried with fair also found a piece of worked cedar wood and a granite ball,
results. One hundred and fifty-six readings were made, es- which latter is belioved to have been an Egyptian weight.
tablishing the fact that very delicate instruments may thus Its diameter Is 2% inches. As the walls behind which these
be employed. articles were found wore solid on the inner side of the cham.
Arrangements for an interchange of reports have been [ ber, it is believed that they were placed in the positions
made with Canada, and a similar course is contemplated | Where they were found st the .timn tho pyramid was erocted.
with the Weat India islands, It is believed that many of T S e e o
the cyclonic storms, the indieations of which are first felt by Poral l:ltv:x:ua SEa
the stations of the Unit<d States, as then showing the dis. T5 ook Hime aldshyde has Deen employed in the ‘l.”’
turbances upon the Gulf of Mexico or near the Atlantic coant, Miveing procems fuggentet. by Lithig; Uk ‘scnts QtMoHINS
B R e e e (e be Frioed arond e Blatis of manipulation have led practical men to prefer other re-
intervening to the Iakes or along the Atlantic sea coast, pass dueing agvu(a.. R, Slemens has modified the operation and
over points on fheeolalands from whick their prc:wnc;\ o greatly simplified the reduction of the silver. Dry ammonia
be announced. Sincs January 1, 1879, state:uonts of the gus in !)unuml through aldehyde to profluce aldehyde ammo-
changes in the depths of water in the prineipal wostern :‘rl:""ﬂ? li::‘_m:l‘:nll;:(u.m::l':\th; :m;m:.;nm “df grammes al-
rivers, being in direct relation to the moteorie changes, havo tako. 0 ’l?lw ."l;u.m,. "f‘:ﬂ\'.-r :x:.; :l‘d .;:‘TE;NP'-I' pn;wnlon i
been reported daily, It is hopod that a portion of the groat | ooore gicon o iiled water X % c; m‘;‘f‘:‘“ f‘:;" “l"‘
problem of the protection of the river commerce from fce “l’l"‘?‘ 16 18 bl versd Sanat Be Ak m mﬁ “k a3 “nf . X “;
and froshets, and of the lower river levees from broskoge and fat. and if it bo a globe :r lmnlu :8 x"_v ‘f;". % e ik
overflow, will be solved through the timely warniogs that |y 550550 il R R poured in as
will be given, gh as it is desired to form the deposit. As soon as the
The practical results of this branch of the service, with Yeat, vr'hlrh g be applied, shows 50° C., the soparation
all its errors and Imperfections, can be summed, It is beo ot Woullver higins and woon spreads itself orer the whol e
Heved, In fhe statement that, since the lntugun;tun of ta face, At first, when the coating is very thin, it looks dark, but
dutles, no great and continuous storm has traversed the ter. so0n assumes a metallic laster; when it is & brilllant white,
ritory of the United States, or mged along the length of its % W ttmb o remove (e fuid oontenss, S 1Na B A
1akes, ita gulf or sea coast hiores, without fair and goneral k;he injured by too k;ng contact with the aldehyde. Fiat
premonition, given at the great majority of the pointa on. objects are Tald updn. the mixtiae i.n the ususl manner. Tn
3 a: Germany, where aldeliydo ammonia can bo purchased st »
reasonable cost, this process Is highly prized. By making
his own salt, in the manner described above, the chomist in
this conptry can also svail hlmself of the method. The «im-

plicity of Siemens’ process cortaluly commends it to favor.
—i———— - -

P> —
ARTIFICIAL FERTILIZATION.

The fractification of solls has lts nataral pabulum in the
sownge of citles, towns and habitations. The devislng of
means for the utilization of this resource is therefore of par- | Vorarinry oF InoN. —It seoms that iron is volatilo at very
amount Importance: ; but while the problem remains compar. | high temperatures, the same as gold and platinum, Dr.
atlvely unsolved, the food required by growing crops must | Elener, Director of the Berlln porcelain factory, enclosed o
bo supplied throngh the media of artificial fertilizers. These | small plece of wrought fron in an unglazed crucible and ex.
Nature distributos through the globe In the shape of mineral | posed it for several Lours to  te mperature of ot least S000°
phosphates, consiating of the varlous kinds of rock gusno | ¢, On removing the cover of the erucible, small needles of
voprolites, the fossils of marl beds snd the minersls of apa- | meallic iron were ensily discerned, clearly showing that irom
tito and phosphorite. Before theso substancos are supplied | oan be volatilized at high temperatures,
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PROFESSOR TYNDALL'S SIXTH AND CONCLUDING
LECTURE IN NEW YORK.

Wo have employed as our source of light the en-ln;:{ :‘;:

rods of coke rendored Incandescent by electricity.
particularly suitable for this purpose, boenuse it can bear in
tense heat without fusion or vaporization.
as carbon is, If we closely exami
stream of light betwee
therv incandescent carbon vapor.

light of this vapor from the more
points, and obtain its spectram |
succession of colors from rod
foew bands of color, with spaces of darknoess botwoen,

What is truo of carbon is true of the metals, the most re-
n be fused, boiled and reduced to vapor
by the electric curtent.  Professor Ty ndall then arranged

fractory of which o
two carbon pnlnl-.lluwml of the lower one being hollowed out.
In the cup thus formed, ho placed a fragment of the m‘ﬂf\l
thallinm. On establishing the current, a flame of a \-nn..l
groen color appeared upon the scroen. Un submitting ll.lll
light to the action of a prism, the spectram !hanwl ns a sin
gle green band.  Therelore, the lecturer stated, light of one
ulv‘ﬁ'\v of refrangibility, and that corresponding to green, is
emitted by the thalllum vapor. A particle of sllver was then
substituh’-d for the thallium. A bright green flame of pre-
cisely the same shade as that before obtained npp--nhal. but
the _-.]-\‘trum of the vapor exhibited two green bands .lt_\-
adding to the silver in the camera a bit of thallium, the sin.
gle band of the latter appeared in the spectrum between the
two silver lines. But, continued the speaker, it should be
noticed that the thallium band is much the brightest of the
three. It is tho resistanco offered to the passage of the elec-

tric current from carbon to earbon that calls forth the power |

of the current to produce heat. Now thallium is a much
more fusible and vaporizable metal than silver, and its vapor
facilitates the passage of the current to such a degree asto
render it almost incompetent to vaporize silver. As the
thallium is gradually consumed, the silver lines increase in
brightness \;u:il the three bands are of uniform brilliancy.

CHARACTERISTIC BANDS OF THE METALS.

We have in these bands a perfectly unalterable character-
jsiic of these two metals,  No other lines except the two
green ones, arc ever obtained from silver, or any other
than the single green band from thalliuf. Every known
metal has its bands, and in po known case are the bands of
two different metals alike, Hence, these spectra may be
made a test as to the presence or absence of any particular
metal. If we pass off from the metals to their alloys, we
find no confusion. The lecturer then showed the green
bands of copper and the blue and red zine lines; brass, an
alloy of copper and zine, gave the bands of both metals, But
we are not confined to the moetals; the galts of the metals
vield also the bands, Chemical union is ruptured by a suffi-
ciently high heat, and the vapor of the metal is set free.
The chlorides of the metals are particularly suitable for ex-
periments of this character, Common salt, n compound of
chlorine and sodinm, yields the spectrum of the latter ele.
ment,

DISCOVERY OF XEW METALS,

When Bunsen and Kirchioff, after having determined the
gpectra of all known substances, discovered a spectrum
whose bands did not correspond to any known bands, they
immediately inferred the existence of a new metal. By
operating upon the mineral waters of Germany, evaporating
immense quantities of the fluid, they discovered the metal
rubidinm, and afterwards a second metal which they named
“cpwiuin ;" subsequently Mr, Crookes, by the same method,
added thallium to the list of metals,

APPLICATION OF SPECTRUM ANALYSIS,

Kirchoff showed how spectrum analysis might be applied
fo the investigation of the sun and stars, A spectrum is pure
in which the colors do not overlap each other, We purify
the spectrum by making our slits narrow and by augmenting
the number of our prisms. When a pure spectrum of the
pun has been obtained in this way, it is found furrowed by
innumerable dark lines. Four of them were first soen h;'
Dr. Wollaston, but they were afterward multiplied nu'd
measured by Fraunhofer with such masterly skill that they
are now universally known as Fraunhofer's lines, Kirchoff
had proved, for every ray of the spectrum, the doctrine that
the body emitting a ray absorbed with special encrgy a may
of the same refrangibility According to this f‘;itz(:i;:lc,:,
vapors of metals, if crossed by solar light, ought to absorb
yays of the same refrangibility as those which they emit.
Kirchoff pmn«f! this to be the case: he was able, h'\"lhu in-
terposition of a vapor, 10 cut out of the solar spectrum the
band corresponding in color to that vapor. Now, the sun
possesses a photosphere, or vaporous envi lope, doubtless
mixed with violently agitated clouds; and Kirchofl saw that
the powerful rays, coming from the solid or the molten
nucleus of the sun, must be Int reapted by this vapor. One
dark band of Fraunhofer, for example, occurs in the yellow
of the spectrum.  Bodlum vapor I de monstrably competent
to produce that dark band; henco Kirchoff inferred the ox
istence of sodium vapor in the atmosphero of the sun. In
the case of metals which emit a largo number of bands, the
abmolute coincidence of every bright band of the metal with a
durk Fraunhofer line raisos to the highest dq gree of certaln
Y the Inference that the motal Is present in the atmosphere
of the sun. In this way solar che mistry was founded on
spoctrum snalysis.

Fig. 1 shows » comparison of the bright lines in the
spectra of terrestrial substances with the dark lines in the

rolarspectrum, The Fpectrum 1 in the engraving is that of the

Still, refractory
ned our volinie arc or
a the earbon points, we shonld find
Wao might also detach the
dnealing light of the solid
but instead of an unbiroken
to violet, wo shonld find but a

pun, 2, that of sodium, 8, of thallium, 4, of gilver, and 5, of
lithiam.

Viq.L.
L Aa B (O m'n-?n» ¥ 6 I

|
|

EMISSION AND ANSONFTION ISTERPRETED.

Professor Tyndall then proceeded to explain the physical
[ meaning of emission and absorption throngh the analogy of
sound, Sounding a tuning fork, he showed that, out of a
number of other forks, that of the same rate of vibration as
the sonnding one continued the sound even when the first
[ was quenched,  This s an instance of the absorption of the
| sound of one fork by the other, The speaker then exhibited
on the screon the bright yellow band forming the spectrum
| of the sodium flame, Ho then arranged the apparatus shown
|in Fig. 2, in which A is the burning sodium, held in a shade

go a8 to screen the light, On sending the white light of
the electric beam through this flame, the spectruom appeared
on the screen with the yellow sodium light as it were cut
out, and to all intents o dark Fraunhofer band was produced
in its place,

THE CAREER OF OPTICS OUTLINED,

Professor Tyndall then proceeded to review the course of
investigation as regards light, which had been passed over
in the lectures delivered. Begun by the Arabian philoso-
pher Alhazan in 1100, it was taken up in succession by Roger

discovery of Snell, and its application by Descartes to the
explanation of the rainbow, Newton followed with his ex-
periments in the anslysis and synthesis of white light, by
which it was proved to be compounded of various kinds of
light of different degrees of refrangibility. In 1676, Olaf
Roemer, a Dane, determined, from the occultations of
Jupiter’s satellites, that light requires time to pass through
space and that it moves with a velocity of 190,000 miles a
second. Then an English astronomer, Bradley, determined
that the rays from a star overhead are caused to slant by
(the motion of the earth through space. By knowing the
| speed of the carth in its orbit and the obliquity of the rays
{due to this course, he also caleulated the velocity of light,
| with results identical to those oblained by Roemer. l‘nli-nd
| next proved that Newton’s idea, that refraction and disper-

!

;(wu different kinds of glass, he found that color might be
| abolished and a residue of refraction left. and this discovery
{he applied to the making of achromatic lenses, )

covered the polarization of lght by reflection. In 1811,
Arago discovered the splendid chromatic phenomena which

light ; he also discovered the rotation of the plane of polar.
polarization of light by tourmaline,

phec
. I'he same year, Brew
ster discovered those

magnificent bands of colors that sur-
round the axes of bl axisl « rystals,  In 1814, Wollaston dis
covered the ring of Teoland » par

Professor Tyndall then reviewed the nne
developed and asserted by Dr Young,
| After Young camo Freanel, who

lulatory theory, as
at considerable length,
‘ grasped the theory in its en-
tirety, and followed the ether into its eddies and ,fﬂumi. % in
the hearts of crystals of the mont complicated structure and
into bodies rlﬂ-)- cted to stralng and pressures,

CONCLUDING nEMARKS

Professor Tyndall then announced that ho had reached

had projected : and he
cluded his lecture with an abl di i :

the terminus of the course he

qulsition on the

| science and its progress in Ameriea Scionce. }

Bacon, Vitellio and Kepler. Then came the fundamental |

| ion were inseparable and that one could not be abolished
without abolishing the other, was w rong. By mu:bininc‘

bo cultivated for its own sake, for the pure love of truth,
rather than for the applause and profit that it brings. Could
we wateh the true investigator in his Iaboratory, unless
animated by his spirit, we could hardly understand what
keops him there. Many of the objects which met his atten.
tion might appear to usto be utterly trivial; and, if we were
to step forward and ask him what is the use of his work,
the chances are that we would confound him. He might
not be able to assure us that it will put a dollar into the
pocket of any human being, living or to come. That sclon-
tifie discovery may not only put dollars into the pockets of
individuals but millions into the exchequers of nations, the
history of sclonce amply proves; but the hope of ita doing
#o s not the motive power of theginvestigator. The
speaker then alluded to the need for original investigation
in England and Ameriea, If the spirit of our great investi.
gators dio out, we shall find onrselves eventoally in the con.
dition of the Chinese, mentioned by De Toequeville, who,
having forgotten the scientific origin of what they did, were
at length compelled to copy without variation the inventions
of an ancestry who, wiser than themselves, had drawn their
inspiration direct from Nature.

PEACTICAL APPLICATIONS DEPENDENT UPON ANTECEDENT
DISCOVERY.

To keep society as regards science in healthy play, three
classes of workers are necessary: First, the investigator
of natural truth, whose vocation it is to pursue that truth,
and extend the field of discovery for the truth's own sake,
and withont any reference to |mu*!it.‘nl ends. Sa:cnndly, the
the teacher of natural truth, -whose vocation is to give pub.
lic diffusion to the knowledge already won by the discoverer,
Thirdly, the applier of natural truth, whose vocation it is to
make scientific knowledge available forthe needs, comforts,
and luxuries of life. These three classes ought to co-exist,
and interact upon each other.

It isat our peril that we neglect to provide opportunity for
those studies and pursuits which have no practical rewards
and from which therefore the rising genius of the country
is incessantly tempted away. If great scientific results are
not achieved in America, continued Professor Tyndall, it is

| not to the small agitations of society that I should be dis-

posed to ascribe the defect, but to the fact that men among

[ you who possess the genius for scientific inquiry are laden
| with duties of administration or tuition so heavy as to be

utterly incompatible with the continuous or tranquil medita.
tion which original investigation demands. I do not think
this state of things likely to last. I have seen in America
willingness on the part of the individuals to devote their
fortunes in the matter of education to the service of the
commonwealth, for which I cannot find a parallel elsewhere.

This willingness of private men to devote fortunes to pub-
lic purposes requires but wise direction to enable you to
render null and void the prediction of De Toequeville, Your
most difficult problem will be not to build institutions, but
to make men; not to form the body, but to find the spiritual
embers which shall kindle within that body a living soul
You have scientific genius among yon; not sown broadeast,
believe me, but still scattered here and there. Take all un.
necessafy impediments out of its way., You have asked me
to give these lectures, and I cannot turn them to better ac
count than by asking you in turn to remember that the lec.
turer is usually the distributor of intellectual wealth amassed
by better men. It is not as lecturers but as discoverers that
you ought to employ your highest men. Keep your sympa-
thetic eye upon the originator of knowledge. Give him the
freedom necessary for his researches, not overloading him
either with the duties of tuition or of administration, not
demanding from him so.called practical results—above all
things, avoiding that question which ignomnece often ad.
dresses to genius: *“ What is the use of your work?" Lot
him make truth his object, however impractical for the time
being that truth may appear. If you cast your bread thus
upon the waters, then be assured it will return to you,
though it may be after many days.

—_— e~
A Needy but l..lbcr-l Inventor.

The Commissiontr of Patents lately received the follow-
ing letter from an inventor who stands in need of one thou.
sand dollars:

JANY THE SIXTH,
Cixcixarr, Omo,
Commissioners Esqs of the patent office. Dere sirs—if

In 1808, | you will send me one thousand dollars Cash | will invent a
Malus, by looking through Iceland spar at the sun reflected |
from the window of the Luxe mbourg Palace in Paris, ‘“8-‘

improved sclf acting operating automaton mechinery and
one million—after the mechine proves satisfaction if i dont

accomplish it § will refund the money in ten years,
———— 4OV e

we have had illusteated by plates of gypsum in polarized | Exporiments with the Lay Torpedo at Nowport,

A second trial of the Lay Torpedo was recently made at

:
ization by quartz crystals, In 1818, Seebeck discovered the | the United States torpedo station on Goat Island, Newport

harbor. After being lnunched the boat started off in good
order, but, after having ran some five eighths of a mile, she
became unmanageable.  The wire of her cable parted so that
#he refused to mind her port helm, deseribing o sories of
circles until her motive power was shut off. The total dis.
tance run was about two miles, which she accomplished In
twenty minutes and thirty seconds,

e -

HAnXESs Dressino, —Long continued observations show
that harness and other leather, exposed to the action of am-
monia continually given off in stables, becomes weak and rot-
ten sooner than other leather. Even when care is taken to
protect it with greaso, this takes place. Professor Artus

con- | recommends the addition of a small quantity of glycerin to
study of | the ol or fat employed in greasing such kind of leather, as-
he said, must | serting that it keops it always pliable and soft,

—
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%0 high a speed cannot be reached.

FeBrRUARY 8, 1873.]

Scientific  American,
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Alr Power.

A lotter from Brunswick, Me., to the Portland Argus
gives the following Information relating to the use of air aa
4 motive power in that village

“On the Androscogein River, some three fourths of a
nille below the milroad station, is the sit of a
Alnee burned, and the motive power which opera
denser is & water wheel at the place. The wheel, |
{s capable of driving four condensers of equal power with
the one now In use.  But it is only with results already ac
complished, that wo have to do. At the milroad station is
an engine of ten horse power, ranning circular saws for saw
ing wood and various machinery in the blacksmith shop
Thenee a smsll pipe passes on through the

in the vicinity

village, furnishing power to Worthly Brothers, jowelers
who are ranning & small ongine of about one horse power
Parent and Dafriend also use an engine of two horse power
In their blacksmith shop; Dennison & Co
engine of two horse power, and Professor Drackett, of Bow

box makers, an

doin College, one of three horse power, for the manufacture
of instruments, while the laboratory, of the Colloge
of gix horse power.  So that, nominally, this small condenser
furnishes in all twenty-four borse power, and all anite In

has one

saving that the air power i= much more cfficient than
pl-’am in working the same engines; it does not drag, but
pecovers itself instantly from any strain or check, and is in
every way a SUCOOss

REMARES BY THE Eprror.—The employment of pneumatic
power for industrinl purposes is constantly increasing. By
its use the Mt. Cenis tunnel, through the Alps, seven miles
in length, was bored. The Hoosic tannel, in Mussachusetts,
five miles in length, now nearly finished, is being cut by tho
smme means, The St. Gothard tunnel, in Switzerland, lately
commenced, which is to be thirteen miles in length, will
also be cut by means of compressedair.  The Hell-Gate rocks,
under the East River in this city, are in process of removal
by the same agency. In planing mills, the pneumatic meth.
od is used to carry the shavings from the planers to the far
naces of the steam bollers; in grain and wool houses, to con
vey the stock. At the iron furnaces pnenmatic elevators aro
used to lift the cars and their loads of ore from one point to
another, In London the pneumatic method drives five ton
freight cars in tubes under ground; the post office depart
ment of that city hag now in use several miles of pneumatic
tubes laid under the streets, in which letters are conveyed with
great rapidity. In this country the largest scale on which
the system has been applied is at the works of the Pneumatic
Transit Company, on Broadway, where u railway passenger
car, running in & nine foot tunnel under that street, is oper-
ated by compressed air. For an underground rmilway this
pneumatic method is especially nseful; cinders, gas, smoke,
dust, noise and locomotives, all are avoided ; the cars may be
driven smoothly along with great rapidity. In England,
gome years ago, during the experimental trials of the pneu-
matic cars, the trains were drivenby this method at s veloc-
ity of sixty miles per hour. The pneumatic car under
Broadway has carried between two and three hundred thoa-
sand passengers, but, owing to the shortness of the tunnel,
As soon as the Legisla-
ture grants the necessary authority, the works will be ex-
tended through the city from the Battery to Harlem river.
New York will then be able to boast of having the safest,
most agreeable and most rapid means of passenger convey-
ance of any city in the world.

°

A SIMPLE PHOTOMETER.

The photometer is an instrument used to compare the in-
tonsities of two lights. If, for instance, it is desired to de-
termine whether the flame of one lamp is brighter than that
of another, or if one kind of gns has greater illuminating
power, according 10 M. Yoon the following simple and in-
genious process may be employed: Bend an ordinary white
card, as at A, in the accompanying illustration, so that the
two faces will be at right angles, and stand it upright on a
table. One of the faces is to be exposed (o the light to be

examined, and :lbc other to the second light to which the |
Let B and C be such lights, placed |

first is to be compared,

on lines perpendicular to the faces of the card., It is clear

that if one is stronger than the other, one of the faces of the |
eard will be more brightly illuminated and will appear, at
the angle, in relief against the darkness of the other face;

Tbut if the two lights arc

oqual in intensity, the

tice moving the lights toward or from the faces until the re
Hef at the angle becomes invisible, then to measure the dis-
tances from the lights to the eorresponding faces on lines per

Jpendicular o the latter.  The intensity of cach light will, of | on the half circle, or ‘868X 157 -

Course, be inversely proportional to the square of ity distance
from the face of the card.

imn-r, oxclusively horlzontal

I periment nl \ factorily performed by
L) . ) 1 ¢ 1 tul n )
D th :
Correspondence.
Perpetuanl Motlon,
( i
‘ ’ll N 1§ | 1 \" { | Ar » i t \
queation by A J. 8., rospecting porpett ] motion, and al
the extremoly simple experiment with the tub,  Sinee 117
able dlscoverios have | ule by persons in search of such
motion (Sir Richard Arkwri for instance 8¢ would
like to encour A.J. S to per or he mightd or
me motiot ; Y
If, by rea of war r
moml influer ' : i ] {
then let him m I a otched, with spoks irved
and with a groove on each wide y that a metal ball could
run freely in it without falling out; lot him place one of

theso balls between cach two spokes, and then, may be, he
will sce something move without the aid of either cog wheels
or lovers, If ho does not, let him eall upon

BRUMAGEM.

Williamsburgh, N. Y.

REMAanks ny i Eprron.—Ouor correspondent is evident-
Iy laboring under the impression that the example of per
petual motion which he presents differs In principle from
the attempt of & man to lift himself in a tub. Bat a glance
at his diagram ought to satisfy him that both plans are
aliko, One half of his balls pull up, the other half push
down; just as the man inthe tub pulls up with his hands
and pushes down with his feet,

If our correspondent thinks that his wheel will move, why
does he not try it? It is easily made. He will find that it

Heo intimates that the plan he gives contains
But every one of the curved F]mkl's is a lover

stands still,
no levers
——— @ 10 &
A Wrinkle,
To the Bditor of the Scientific American :

A few days ago, having to get the thickness of a casting
where the use of the calipers alone was impracticable, the
idea here shown occurred to me, and T found it to be of great
service. Pattern makers will doubtless find it useful in
their daily avocations.

Hold a2 common rule,
as shown, in Jine where
it is required to know the
thickness, and set cali.
pers to some equal figure
m the rule, say 2 inches;
this allows the calipera
to be removed without
changing their distance.
By measuring the calip
ers, the dimension above

Various crocked bodies may

2 luches will be the thickne

be measured in this way, as well as the thickness of plates,
ete,, with flanges all round. Joux WaiLkun
Woodberry, Md.
— S
An Invention Wanted,
v the Editor of the Scic Nll’_fl’:‘ American :

| 1 would pay a handsome sum for an invention (and It
| would be worth it) by which any music played on the piano
{ could be reproduced Ciances T. SHELTON

480 Chapel street, Now Haven, Conn

—_— - -
Bursting Cylindrical Bollers,

! To the Editor of the Scientific American :
| I wan somewhat disappointed in the pl‘ulnl:w«l lotter ** Lo
!ﬂw point " by 8. 8., in the SorexTivie AMERIcAN of Decem
ber 7.

The letter, however, with four formidable diagrams, is
{strong in proof of an undisputed point, namely, that the
horizontal forces give the pressure, required to rupture, as
the dismetor, This singular oversight may bo my oxcuse
for repeating what I stated in your paper of Ur(nh: r 1), o
which 8. B, rofers. Lot the diametor be 1, the half clirele
1:57, and the steam foreo 1 1b per ineh ; thon, by tho resolu

two sides of { thon of the mdial forces into horigontal and vertical, & steam
the card will be equally llominated, and the appearsnce of | foreo of ‘087 1bs. will bo the :
relief will totally disappear. It is only nocessary to prac. | half clrcle of 167, or ‘687 X187 1

moean horigontal pressure on the
, bolng the diameter, and
po far agrecing with the current orror

} But, in the resolution of the vertical forces. we have a
mean horizontal force from them of ‘363 Ibe. steam pressure
57, In addition to the for
I furthor repeat in substance,

from my roply to Mr, Crouzbaur of Decomber 14, that, with | very rapidly, o much #o that it drove the

out the tl | forees, the ring would be elon

od ) v nle wrrested by the Ignared vertieal
for he cirele, and at the expense of Increased
, ; ) 11 ntal for

I - ] re of 037 The. s the mean of
' . : nd littonal derived from the yvertieal of
0 . ) : of the éomplement to the cosines. It

indanibent on meter advocates to dispose of the
et fore ) n vy, and not « : rule them out
of o2 ‘4 ¢ I a (s .

Siana 523 . munieds o—) T anxion 't nd
doesirme 1o kr how | arri at the mean sdditional foree of
63 from 1 ieal for For their information, [ refer

VaLues.—At 30°, sin

45°, sin. 707, cos, 707

cos, ‘500, tangt, ‘5774, 500
ForMornz —At 30°, r : »

g ::bm=n, 203:at00", r:0 :: ¢

If the test of the parallelogram
for example the vertical force on
forces or lines f and », dotted

It is sgrange that so great

lelogram.

57 per cent should so long have n
taken for granted. Tts
portant. The error assigns to a sphere the explosive p
sure as the area of the bi-section, instead of the entire in-sur
face of the hemisphere.

I am aware of the r
hitherto considered iny
tained by eminent scientists, both of En
try; and by a recent letter from Profes
Smithsonian Institute, I have his entire
position.
Pittsburgh, Pa.

numerous an«

n»-r—.h‘;y

o

The Superheated Steam Question.
7o the Editor of the Scientific American:

If the discussion upon the superhe
not closed, allow me to give your readers the

for their consideration
The pumping ex

ine of these works is

from an ordinary tubular boiler, but, for

ing the comparative efficiency of the Miller boiler
or was allowed to locate his boiler in the rear of t
For th

hours with eacl

boiler and connect with the same
ing, a run of forty-cight success

am pipe

was contemplated, and was begun during the n

gust last. Wemadoand completed our first forty-eigl

run with the tubular boller with no results that Ix
.\linj-1' The Miller boller «

tubes about thres

inches in d

oy en ot ng, ar
| moged so as to give two in & horizontal row and five ina

vertical row to each section, the size of the boller being

made up of the number of sections. Of these five vertically

armangoed tubes, four are inclined at an angle of about 30

with the horizon and the fifth is horizontal. The inclined

tubes are water tubes, having interior cirenlating t

about an inch and a quarter diameter. Ono ond of theso

1\\.1'- r tubes is closed, the other connecting into a casting
| common to a section, The fifth or upper tube is for super
| heating, and it is so arranged interiorly that it is aln im-

possible for water to enter it

1

connections which I need not deseribe here, my aim beinz to

There are o

I pipes ar

show that the samo fire that reaches the water tubes also

reaches the superheating tube. Unfortunately we had no

| thermometer in the steam pipe; but one in the steax chest

indicated a temperature of 316°, when that due
sleam was about 286°, showing about 80" of sup
We commenced our run with the Mill

on August 22, 1872 Ihe press

about the same as on the other boilers

The temperature due to this pressure is 2 and

ssuming

“lln\l the superheating did not exceed 80° the temperature of
the steam was about 378 The steam cvlinders are steam

Jacketed, and covered with felting and black walout lagging

Pine ribs touch the eylinders, to which the lagging is fastened
At about 1.30 P, M., smoke becan to ores p through the croy
foces of the lagging near the steam chests, and it constantly
increasod from that thme I then had no apprehensions !)L\'(

it would actually set the )

ne on fire, although the smoke
continually increased In volume At 8.20 P, M., while | was
absent from the engine room for a fow minutes, it ine reased

men out of the
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e fires hiawlod and. fire hiowe ntiashiod:

R r

noroom. 1 then rors to stop the experiments, and
o s s bnt;;f:n the
“orders could bo executed, the front part of tho 0o Wi
onveloped in a shoot of flsma. This occurred during broud
day light;; no lamps wero used about thy enging, snd the
Dollers were in another room.  Will m:“t:;nm ;no to
e this firo If not to superheatod 8
what 1o attribute this firo if no P X R Rk
Mochanical Engineer, Providence Wator Works.

Enrronr.—Thix fira was probably ocea-
slol::::;‘l:n: mw of ofl in tho jacket or in tho wood
covering, or both, tho {ncreasod hoat being sufficlont to exclto
thio combustion, It ix well known that ofl and wood, oil and
cotton rags, ofl and various othor materisla will, under cer-
tain conditions, spontancously ignite without boing aided by

But under other conditions they require to
!.):un::’l:l od b fih:ulhdm of exterior hoat before they
inflame.  Such probably wastho ense in the present example.
Al engingers understand the Importance of gunrding well

st from olly wiping rags or cotton, Care ghould
:%‘wm be taken to prevent access of oil to the jackets and
wooden coverings of steam cylinders, pipes and boilers.
Although in most cases of spontaneous combustion in
mechanioal establishments, it will be found that olly matterd
were present nnd wero tho Inducing canso, still it is woll to
romomber that there are conditions in which substances will
«pontanpously inflame without the presence of oil.  For ex-
ample, chinrconl may be so prepared, its water so complotely
expelled by heat, and its particles rondered so fingly porous
that it will absorb oxygen from the air go rapidly as wo ignito
spontaneonsly, with but very 1ittlo nssistance from exterior
heat. Clesn cotton, when suficiently dried and its fibers
placed in a favorable position, may if gently heated bo made
to inflame spontancously. There have been well authenti-
cated instances of spontancous fires in cotton factories where
clean cotton had been allowed to remain in proximity to
gteam pipes. As one example of this kind, we wmight rofer
1o & fire which broke out in the picker room of the Utica
Steam Cotton Company, Utica, N. Y., in Junuary, 1872.
There are various kinds of inflammable materials which, if
they are arranged so s fo furnish the proper conditions of
porosity and temperature, will spontuncously ignite,

ASTRONOMICAL NOTES.
OBSERVATORY OF VARSAR COLLEGE.

For the items of metearological information, for those of
surorss, snd for some of the computations in the following
notes, I am indebted to students.

The places of the plancts and the times of rising and
setting are given approximately, the aim being to furnish to
every-day readers such information as will enable them to
recognize the principal planets. M. M.

Position of Plancts for Foebruary, 1873,
Mercury.

Mercury is very near the sun throughout the month. It
south« at 41 minutes before noonon the 1st, and at 38 minutes
after noon on the 28th. It rises on the 1st at 6h. 40m. A. M.
and sets a little before 4 P. M. ; on the 28th it rises about 7
A. M. and sets at Gh. 15m. P. M.

Venus.

On the 1st, Venus rises a few minutes after 9 in the morn-
ing and sets a few minutes after 9 in the evening. On the
28th, she rises sbout a quarter after 8 in the morning and
sets a quarter before 10 in the evening.

At this time (January 20) Venus as seen through the tele-

scope has the appearance of the moon at first quarter, or half
moon.

Mars,

Mars is incressing in spparent diameter. He is near the
star A Firginis on the 1st, being a little above it when on the
meridian. It passes below this star, and, on the last of the
month, souths nearly at the same time with a Libre, but is
above that star in altitude.

On the 1st it rises at midnight, souths 21 minutes after 5
in the morning and sets 20 minutes before eleven. On the
28th it rises at 10h. 58m. P. M., and sets at Oh. 16m. A. M.

Jupiter,

Jupiter rises on the 15t at 6b. 24m. P. M., and sets at 8
A M. He rises on the 28th at 4h. 20m. P. M., nnd set sat
Gh. 6m. A, M.

On January 10, the bands which cross the equatorial portion
of Jupiter’s disk were seen to be flecked by dark and light
#pots, brown and white, while a rosy tinge colored the belted
region. The dark spots can be seen with telescopes of small
power; the white spaces are seen only by the use of a good
telescope,

Saturn,

Febroary 1, Saturn rises at 6h. 20m. A. M., and sets at
8h. 44m. P. M, February 28, he rises at 4h. 48m. A. M
and sets at 2h, 12m, P. M. ¥

' o Uranus,

ranus is among the small stars of Cancer. Februn
it rison at 4. 170, P, M., and sets at Oh. 5310, A, M.

February 28, it riges at 2h. 26m. P. M., and sets st 5 the
pext morning.

Neptune.

Noptune, which cannot be seen without a good telescope,
“rises on the 18t at 10k, 15m. A, M., and setsat 11h, Om, P.M.
On the 28th, it rises st 8L, 80m., souths at 2h, hEm,, and
#ets st O, 20m. P. M.
Oceultations,
The star © Zuupt was oceultod (the moon seemed to DK

oyer it) o4n the Oth of January, Tho star disappeared at 10h,
"4n

Scientific  Imevicu,

[Fepruary 8, 1873.
B bbb .

Sun Spots, o
A very n t onn bo seen ot thin time (Tanuary 20) on
tho mf l:‘;l’n:p;mod the contor of the disk, but can bo

or gomo duys,
el d Aurorn,

There was & fine anrors onJanuary 7. Tt was first noticed
about 6 P, M. At timen during the eyening, it extended from
the northwest far nround to tho enst, with red and greenish
tinta; and between 10 and 10,20 P. M., the finshes were bril-
liant, and followod ono anothor with nnosual rapidity.

Moteorologlonl Ktoms,
FROM  DRCEMUER 10 T0 DECEMTER B1, INCLURIVE,

" ) n'
Highost thermomotor £ P, M., Docomber 1 R ab°
Lo‘\tv:mt " (‘! llz hb‘[” .“ :i?. ........ —'-;:) -
: baromoter 215 M, AP ! FASAI i 80"
1[21‘2::‘:21 ys "" TAM, i Y R ot 2011

Amount of rain very slight,  Provailing wind northwest,

not vielent,
FIOM JANUARY | TO JANUARY 15, INOCLUSIVI,

Tighont thormomaoter 8 P M., January 8......... ‘IH"_
{:‘),i‘v::t Lo TAM, v b SO R -8.
Highest barometor 0 P M, Wy U 2SO fm'M
Lowost g 0P, M., £t i ve 2000

Amount of molted snow and rain, 2:75 inches, Prevailing
wind gouth, not violent,

Y

PLUMBAGO,” BLACK LEAD, GRAPHITE.

“ Plumbago (black Jead, graphite), ita uses and how to use
it by Orostes Cleveland, President of the Joseph Dixon Cru-
cible Company, established 1827. JerMey City, N. J. Pub-
lished by the Company. 1873."

Tho above is the title page of o valuable little work, in
which we find the following useful information concerning
plumbago. Most of it is new to the publie, and will be read
with interest.

The purposes for which plumbago is valuable, the best
methods of applying it, the propertics and true character of
the mineral itself, its sonrces, and the circumstances that
surround it in the commerce of the world, the various grades
and adulterations, are all points upon which great numbers,
even of those who come in daily contact with it or use it, are
by no means familiar, and many are wholly ignorant.

We have been forty-five years engaged in the manipuln.
tion of plumbago, being the oldest house in the trade in
this country, handle more of it now than any other single
establishment in the world, and have been successful in its
application to different branches of industry; we may, there-
fore, offer information without being accused of not under-
standing the subject treated.

The black lead of commerce, and what is go called by the
trade, in first hands, is found only in Europe, principally in
Germany, that which comes to this market being wholly from
that country.

The plumbago of commerce comes mainly from the island
of Ceylon, in India, but is found in many parts of the United
States, being mined successfully, however, only at Ticonde-
roga, in the State of New York. It is also mined to a small
extent in the Ottawa region of Canada, though I believe so
far without profit.

It is, therefore, known in trade as Ceylon plumbago. It
is very refractory. I have experimented by subjecting, for
two hours, a piece, with sharp projecting angles, to a heat
that would melt steel, and on cooling found the sharpest
points perfect; but it will exhaust if left on top of such a
fire. Itis found in veins in & pure state, is removed in
lumps, and a selection of these forms the ““prime lump” of
commerce,

The formation most common in the pure state is that of
laminated crystals, elongated at right angles with the sides
of the vein, if not more than from four to six inches wide;
but when the vein widens the crystallization often radiates
from numerous centers, and the whole formation is very
beautiful ; the foliated variety is equally valuable and more
brilliant, but rare in any quantity; the acicular form of crys-
tal is not apt to be as’pure in the lump, but is useful for
most purposes ; the granulated variety, the purest of all, is
of little use for crucibles, but, with suitable manipulation,
produces the finest grades for electrotyping and fine lead
pencils, and is unequaled for lubricating. Pure plumbago
is free from grit, when pulverized and rubbed between the
fingers, and the polish produced in the same way is instan-
taneous and very bright, being like a darker shade of polished
silver. Itis found mixed with iron, rhombspar and other
forms of lime, the rock and earth in which the vein iscarried,
and many other foreign substances injurious for all the pur-
poses for which pure plumbago is needed ; so that much care
is necessary in purchasing the raw material for a given pur-
pose. Lime, for astance, is fatal to plumbago for crucible
making. The plumbago is mined in the interior of the island
of Ceylon, and is brought down to Colombo in bullock carts,
It is there selected into grades: so much as may be finely
broken up is sifted, and the coarser part of this is ealled
o dlip!,j' while the finer part is called ““ dust.” The *“dust’”
B D ot L s s e s 12 G O
it, whether lump or dust n:lo' | dk r ; s P, ?t
ey ‘NT, r being handled and packed in
: , omes w0 blnek and bright, by the
poor particles rubbing ngainst the good, that the tonch of an
ux'purl in required to distinguish botween the rades,
||ml"|l|l,—:5(i‘:;:l:,,\,; h,ll‘::‘:ol,::‘:lhi,rl"|”l| refractory, nnd is therefore
firo. Tt hag nn'vnl{w fur lhn)rv:-l“" Jiio Sontach il e
rucible muakor, or for stove
{)'l“»h, and 15 of but little uwe ny o lubricator, 1t has o very
e Grighml m:'(l.r“l 6 far from pure, Nono of it
v on mined, but ull of it I8 washed

‘enough for the purpose.

and floatod, and wo the grades are produced. In fact, it ro.
sombles o wonk black clny more nearly than it does true
plumbago in nuture ns well a8 appearance. It in used often
on necount of ita cheapness, when it would be cheaper to uus
tho renl plumbago even at five timen the price,

As this is only intended for & preliminary cireular, to e
followed by un olaborate work in which the subject will ba
fully treated, I shall pass nt once to such points os sesm to
me useful for the trade, either a8 dealers or munufacturers,

PENCILS,

The first, and atill the most widely extended, uso of plumba.
o was for marking-crayons or pencils, Theoriginal mothod
of manufacture wan very simple. The lumps of mineral
wore cut into the required shape, and used in the natural
stato. At a Inter date it was sawn into the shape now used,
and covered with wood, making the well known lead peneil ;
but the Borrowdale mine in England, the best known, finally
consed to produce the mineral pure enough for the purposes,
and that mothod was reluctantly abandoned, The refuse
about the mine was then utilized by purifying and pressing
it into blocks, and these in tarn were sawn into ““peneil
leads.” But the leads made in this way were weak and un-
rolinble; and even had they been useful, the march of eivili-
zation required pencils of different grades, some soft and
others harder, while the sawn leads were all alike. The
present mothod consists in selecting the best granulated
plumbago (found till recently only in Germany), pulverizing
it very fincly, and floating it in water theough a series of
vaty, the conrger particles settling to the bottom of the first
vat, the finer in the next, and so on till, after passing through
geveral, that which settles in the Inst vat is considered fine
A suitable clay is found as yet only
in Germany, and this is treated to the floating process, the
finest only being fit for use. The plumbago and clay are
then mixed together with water to the consistency of cream,
and ground together like grinding paint. When this opera-

evaporated to leave it in that state. It is then placed in a

press and forced through an opening of the size desired for

the pencil leads, and the leads are cut fo a suitable length,

straightened, and dried. When dry enough to handle, they

aro placed in a crucible, the air excluded, and subjected to a

high heat, which bakes them and brings them out ready to
be placed in the cedar for pencils. The different grades are

produced by the different mixtures of clay and plumbago;
the more clay the harder the grade produced. Skill in the
manipulation, the exercise of great care as it progresses, and
an expert to select the raw materials, are absolute pre-requi-
sites for a perfect product, and our success has been greater
than we hoped for, to start with, We shall haye five grades
of the commercial pencils, ranging from the very soft up to
n very hard grade, They are smooth, reliable, and pleasant
to use beyond any heretofore made, and are a credit to us
and to the country as an American manufacture. We are
the only Americans making fine pencils, but are not anwil-
ling to place our common commereial polygrade pencils by
the side of the finest drawing pencils heretofore used by art-
ists, ours being made by machinery only, while those are
made by hand. All of the fine pencils used in this country
have so far been imported, but we propose to turn the tide
of trade homeward.

CRUCIBLES OR MELTING POTS, RETORTS, ETC.

Forty-five years ago the only plumbago crucible was made
by the Dutch, the melting pots used in most countries being
made of clay and sand; but the late Mr. Joseph Dixon, the
founder of our house,in 1827 made crucibles by using the plum-
bago found in the State of New Hampshire, of a guality so
far superior to tke Dutch black lead pots that he took the
market from the first. He afterwards saw specimens that
had been brought from Ceylon as curiosities, by captains in
the India trade; and finding them so much better than the
New Hampshire plumbago, he procured a shipment, being
the first importation of Ceylon plumbago in the United
States.

Captain Rogers, who brought that shipment, is still alive
and residing in Boston.

For crucibles, the pure lumps known as ““prime lamp”
only should be used, ground to s fineness that leaves the
particles bright and glistening when held to the light, but
not so fine as to destroy this appearance. It is then mixed
with clay, and the best known for that purpose is found at
Mayence, comes down the Rhine, and is shipped to this
country from Rotterdsm. A small amount of finely pulver-
ized charconl should be added to render the crucible porous.
As little clay should be used as will suffice to hold the plum-
bago together, the object in using the clay being only to ce-
ment the particles of plumbago,

After a thorough mixture, the crucibles are turned into the
desired shape, much the samo as pottery ware; they are
then dried and baked in a kiln like pottery.

In use the crueibles should be placed in the fire, and not
on it. The fire should surround the crucible to the very top.

If used with o blast, the blast should not strike the cruci-
bles direct, but there should be coal for the blast to strike
against,

The crucible should be kept in & dry place, theleast damp-
ness being fatal, If they are well made no annealing 18
needed, the object of annealing being only to complete the
shrinknge that should be fully accomplished in the ** burn-
ing" by the cruciblomaker, To provide agninst slight damp-
ness, however, it is well, when possible, to use the crucible
for the first time in a new fire, placing the crucible in the fur-
nace at the time of lighting the fire, so that it heats up gradual-

ly with ita surroundings. After the first time even this pre-

tion is completed, the mass is plastic, water enough having .

—
-
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o . gold, | ture cheap, very little plumbago Is used. A ten cont pack | the stove plate and other smooth casting founderies for “"black
mn: ﬂ“nmjF;o;)l:‘o?:?:mx;mf‘;m"lﬁ:“m {age of l)llx.m‘, im‘,., polish would make a dollur's worth of i lead,” In innocent ground slate, but some of it is & mixture
mh’ﬂm" o M" meltings according to the fuel, | liquid polish, and so you pay ninoty conts for n worthless | of ground coal ?nd (Jerman black lead, while charcoal would
dmft, care, or other circumstances. Imixture, labor, bottles, cans, ete. Many makers of liquid | be botter than eithor if groand fine enough., Ceylon plum.
I have known them used seventy and even eighty times, [ stove polish are shrowd enough to use in their mixtures | bago combines the two qualities of a substance almost as re-
with & natural draft and great care.  For melting stecl, they [ good quality of plumbago, so that whon it is tried, of course | fractory as asbestos, and the most pv.rled eoa:lut;otof heat.
will run from four to six timea. They can be mado to run [it glves & good result; but the deluded purchaser forgots | These ace the essentials of & perfoct ** facing,” It cannot b
longor by care and a system of cleaning the slag from the that o ean buy good plumbago for himself st many times | pretended that sny other substance will n::rlr : well, un
surfaoe after each melting, and coating the cracible with a | less monoy. | Jess it will combine and form » flux upon ::l‘u nce of :::
mixture consisting of firo clay, plumbago, charcoal and silica, |uu-u-l. A for the mechanical operation o ng up

HOW TO POLIAIE A STOVE

ual, For
d t, th tune | pores, or smoothing the mold, plumbago has no eq
B 't o ot B hivose Lace t iron cantings it need not be s perfectly pure article, but that

it be pulverized very fino is absolutely necessary for econom.
ical work and the best reaults,

For pianos, plambago is employed to cost the bridge over
which the wires aro drawn, beeause of its perfect lubriea.
tion; it prevents the wire from sdhering to the wood, and
should be na free from impurity as that used by the electro-
typer, but need not be pulverized as finely.

For organs, it s used to lubricate the slides, and should
be the same as that used by piano makers.

Tho German black lead imparts a peculiar tone to the
lcolnrn and & softness and smoothness to the touch of felt
hats. The very best lump only should be accepted. As it
hias onece been washed and dried in lamps, they will readily
separate again in water, and no pulverizing Is needed.

ful form of silica to employ; other substances have boen
used, but these are all that are of any real value, Theo car-
bon from the interior of gas retorts would be botter than
charcoal, but it cannot be had in quantity and is too hard to
pulverize cheaply; and in consequenco of that hardness is
used successfully in eloctrio batteries whero n carbon s
wanted.
STOVE POLISIL

Plumbago of the best quality is the only suitable material
for stove poligh, but lower grades will produce a falr polish
for trade; and If the manufacturer is sufficiently expert in
the examination, he may use the best grade of Ceylon “dust,"”
but much of that which comes to market is too poor. For
stove polish, the plumbago should be pulverized till the par-
ticles are too small to glisten, and what would otherwise be

The remarks about stove polish and its sdulterations should
bo rond by overy stove dealor; but the prejudices of tho men
who polinh stoves for the stove dealors aro deoply rooted, nnd
thelr practice very stupid.

For instance, the majority of them still apply & varnish
to the stove and then throw agningt the wet iron & handful
of plumbago, allowing the surplus above what sticks to tho
stove to fall down into s large pan or hox placed so as to
eateh it

Now, if the plumbago is ground fine enough to be economi.
eal to use, this moethod would seatter it over the store so that
evorything would bo covered with it and n great wasto bo
tho result; but the most of that used by stove dealers is so
coarse that this doos not take place to any great extent;
many dealers will pay the price for good plumbago, pulver-
ized fino enough to make it cheaper for them than a low

" » varni ma| Forcoloring dark glass for carboys, bottles, ete., the best
shining mass becomes a dead black tlour, and this _ | priced article.  The varnish creates a disgusting odor whena |

:..1. s0 near that of the German black lead that ‘h:gm:_ customer gets the stove home and makes a fire in it, besides | G‘_;l';"ll" black lead is used in lumps, but no inferior grade
ence only be discovered by handling. Plumbago cannot belng more expensive than water. The proper way to pol- | Wi snswer.
e p‘::,w fine enough hb.yw“ wills witbonl-r::nlug it |1sh & new stave is to mix the plumbago with water to about | For paint, plumbago has long been known as possessing
over so many times that the cost is too great, and hence so the consistency of cream, have it inan open dish, apply it | great value. The elements do not exhaust it, Whter aheds
much poor stove polish is found in market, 'oﬂomd by re-[to the iron like paint, and with a dry stiff brush polish | from it as from oil itself, and fire does not affect it. The
mannfacturers. The black lead, even when pul- quickly till dry, and this polish will be brighter and last | grade need not be the highest.

. ‘ and finger, polishes but little and with considerable rubbing,
' leaving & dark, poor polish; while the plumbago, if good,
foels smooth, almost oily, and polishes with very little rub.
4 bing, leaving a bright silvery polish. The finer the plumba.
i go is palverized, the better it is for stove polish, as each par-
. ticle should be so small that it fattens out at once on the
! iron, adheres to it, and polishes quickly : while larger parti-
/ cles will iy off and be wasted, as well as creating a dust, and
requiring more labor to produce a fine polish. The polish

from pure Ceylon plumbago will last on the iren for a long

time, while the polish from the German black lead will burn

a reddish brown when the stove is raised to a red heat.  But

as the German is less than half the price of the Ceylon, it is

1 used with it as an adulteration, and for the cheaper kinds
the German is used alone. The Ceylon is adulterated also

with coal dust, pulverized slate, and many other substances.

i Dishonest makers of stove polish have this temptation, that

) only experts can detect the adulteration; and they succced
‘ in palming off their mixtures because the particles of adul-
~ teration do not prevent the particles of plumbago from pol-

inhing the iron to a small extent. For instance, a thousand

particles of adulteration and a thousand particles of plumba-

go, mixed together, can bo sold at a low price, and the parti-

cles of plumbago will do the polishing, while most of the

_particles of adulteration will fly off in the process. It is true
that the polish will not be as bright, and will require more

time and labor to produce it, than if the one thousand parti-

clia of pure plumbago had been used alone, go that half the

uantity of the pure article is better than the double quantity

adulterated. In using the mixtuze, & great number of parti-
cles of the adulteration are rubbed aguinst the iron with
particles of the plumbago outside, and in all such cases the
polish on that point is poor and the plumbago wasted, bo
use it cannot get to the iron. 1 do not believe that an adul-
teration of an equal number of particles of base matter with
the best plumbago is worth more to use than from one fifth
1o one fourth the value of the purearticle, and a vast amount
0 poligh offered in market has not o fourth part of
plumbago in it, and even that is of the lower grades, used
only for its cheapness. A thimblefull of the best plumbago,
pulverized to the degree of that used by our company for
stove polish, will, with the least amount of Iabor, polish as
‘much surface a8 a quarter pound package of the usual mor-

- chantable stove polish with much time and hard rubbing
t ‘upon it, and the polish of the former will be cred-
itable after that of the latter will be a disgrace to a neat
‘housewife. For stove denlers the difforonce is very groat, o
poor article being dear to them if it costs nothing. Porhnps
no article except mustard can be 5o suceessfully adultorated
ago, 1 have been particular in speaking of the

ccanse the remarks will serve to enlighten
other purposes than stove polish, Tho
vorizing T leave to be described in the

this method is much more economical in material and labor,
LUBRICATING.

As a lubricator none but the very best plut;nhngo will an-
swer, For coarse and common purposes s plumbago not
quite pure may be better than nope; but for metal surfaces,
journal boxes, car axles, and all metal bearings, the plum-
bago should be pure and entirely free from grit. From the
“prime lump” should be selected the very choicest lumps,
and these should be pulverized till the particles will not
glisten, but the mass becomes a dead black.

It cannot bo made fine enough if separated by bolting,
but must be separated by floating either in water or air.
The simplest mothod is the water separation, and during
the process it should be treated to a bath of dilute sulphurie
acid, which will take up the particles of spar and iron, leav-
ing the sulphates of lime, magnesia and iron easily washed
out. Details of the whole process will be given in the future
work., I have seen a very attractive preparation, very
smooth between the thumb and finger, free from grit, and
useful for many purposes, but the particles under the mi-
croscope show themselves in light scales instead of infinitesi-
mnl grains, and this was separated in water; but I think
the defect was in the method of pulverizing, it having evi-
dently been done by the use of stones.

The Dixon lubricating plumbago is pulverized by rolling
82 1b, iron balls, and is brought into infinitely fine grains,
giving it more body and usefulness than the scale form.,

There is no purpose for which plumbago should be s pure
and as fine as for lubricating, except for electrotyping; but a
large part of that which is offered for sale as a lubricator is
adulterated, some of it being composed mainly of the German
black lead, and is of no more use than common clay for the
purpose. For blowing cylinders, the best quality of Ceylon
plumbago, pulverized to the finest grade, pure and left with
a good body, is the most economical. For engines, rolling
mills, and machine bearings, the very finest should always
be used.  For wood bearings, after oiling with the plambago
a fow times, the oll can be dispensed with, and the pure
plumbago only applied in the dry powder. For metal bear-
ings, it should be freely mixed with oll. On hot axles or
Journals, apply it freely dry, and then oil up as usual, If
the railronds would all use the best grade of Coylon plumba.
go, pulyerized and prepared as deseribed, hot journals would
be very rare, and much delay and loss in frelghting saved,
a8 woll as annoyance to passengers avolded, No substance
Is known that I wo useful for lubrieating as plumbago, «nd
yot ulthongh used for that purposs more than two hundred
yours ago, tho true method of proparing it was not known
till within & fow years,and it comes upon the market now lit-
tlo understood, and almost like a new material. It is des-
tinud to work great changes.  Mixtures and quack nostrums
aro sold with sounding names, but the plumbago in them s
all they contain of the least value, and it is botter to use it
pure,

ELECTROTYPING,

To the electrotyper absolute purity in his plumbago is &
necopsity, and heneo any adulterntion will discover itself at
onee on trisl.  The purest solected Ceylon lumps should be
troated as described for lubricating, but the separating pro-
cees should be carried to a finer point, and the acid bath
glven with eare, The acid should be applied til] with a
thorough stirring no effervesconce takes place,or bubbles rise

ng | o the surface, In electrotyping, the great conducting power

of the plumbago asserts itsolf,
FACINOS FOR MOLDS, OR POUNDERY FACINGS

For this purpose plambago is but little understood, al.
though it s used to a lmited extent. That it is valuable
mont skillful molders ure aware, consequently mueh of the
trash that is sold for ** fueings " is called plumbago, to make
it sell, without coutaining s particle of anything even re-
sombling the real mineral. Most of that which s sald to

verized oqually fine, has & harsh feeling between the thumb | 10nger than any varnish polish; and if the plumbago is right | For the bottoms of boats and yachts it has long been used.

| especially for racing boats; but only the best Ceylon plum,
Ihggo, very finely pulverized, is valuable.
REFRACTORY MIXTURES.

For tweers, pointing up furnaces, etc., take * prime lump”
Ceylon plumbago, pulverized to scales as directed for cruci.
bles. Then mix equal parts of Dutch pipe clay, fire clay,
half the quantity (by measure, not weight) of charcoal, and
the same half quantity of silica (pure quarts sand, ground
fine, being the best); to this mixture add as much of the
plumbago as possible, and leave the mass thin enough to
work. It should be made just thin enough with water, so
that it will run rather sluggishly.

Plumbago for polishing powder should be of the very best
quality, finely pulverized. The German black lead is some-
times used, but is not economical for the powder maker, and
for high priced powder is nseless,

Shot is polished with plaumbago, and it should be absolute-
1y pure, pulverized to the finest grade from Ceylon “ prime
lump.”

YOR BLAST FURNACES.

Plumbago thrown into the blowing cylinders, if adulter-
ated with coal dust, will be worse than nothing. It should
be pure and very fine, so that cach particle that strikes the
side of the cylinder will assist in polishing the sarface. The
German black lead is of no value, because as many particles
of the clay character will stick to the iron, as there will be
particles of the black lead character to lubricate the iron and
rendor it smooth.

A more extended work upon the subject is to be published ,
copies of which can be had free by addressing the Joseph
Dixon Crucible Co., Jersey City, N. J.

-

A Roemarkable Explosion.

A most remarkable explosion, which illustrates the ex-
pansive force of steam, took place on the evening of Janunary
21st, at Pittsburgh, Pa.

While the workmen at Bateman & Garrison’s foundery
were moving a ladle filled with several tuns of molten
metal, the crane hooks broke, letting the iron fall into a hole
which contained some two feet of water, and a terrific explo.
sion followed. The roof of the building was carried away,
and tho walls eracked.  Houses in the vicinity had windows
badly shattered. Soeveral workmen were slightly injured
though none seriously. The damage to the foundery will
amount to about §10,000.

-
The Shakor and Shakoross.

Wo have received the first numboer of the new volume of
the ** Shaker and Shakeress," of which Elder F. W. Evans,
of Mount Lebanon, N. Y., has become editor, and Eldress
Antoinotte Doolittle, editress. The typography of the paper
is excellent ; the contents are almost wholly original, con.
sisting of contributions from various members of the Shaker
Society, relating chiefly to spiritual affairs.

VEGETABLE AND FLowER Sgps,—Mr. J. J. H. Gregory,
of Marblehead, Masa., is well know as one of the few lead.-
ing seed growers in this country. He .ma the original in.
troducer of the Hubbard squash, the Marblehead cabbages,
and many other of our new and valuable vegetables. All
seeds from his establishment are sold under three special
warrents.  His advertisemonts will be found in this number,
and we Invite attention to them, His llustmted catalogue
for 1873 (now ready) will bo sent froe to all applicants.

FA Loxo Trars.—The Harrisburgh (Pa.) State Jowrnal
says that a freight train, consisting of four locomotives and
128 vight wheel cars left that place on the morning of De-
ecember 15, on the Pennsylvanin Railroad, and reached
Altoana the same afternoon. The train was considerably
oover half a milo long.
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Sinee the of solid emery wheels as a substi-
‘tute for files and grindstones for sharponing saws and other

~

1o the grinding of particular classes of implements.
By the spparatus in our engraving, it is claimed
that all the tools used by wood workers can be sharpened, so
that, in one machine, not costly in price, is furnished all that
I8 required for grinding saws, planing knives, molding, and
hand tools, in an effective manner, and with considerable
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tho lever, the car can bo instantly uncoupled at any momon';
After the link is onee forced in and engaged, it does not pres
anything but the solid fron of the bumper, and is not in con-
tact with the lower part of tho ell crank. The ber, B, is
locked by the bell erank in whatover position it may be in,
and by its weight holds the lever perfectly lovel. This coup-
ling, it is claimed, will always operate evon on the sharpest
carves. If it should got out of order it may still be em-
ployed in the ordinary manner, the pin, E, being insorted by
hand.

saving of room, power, and expense,

The nataro and construction of
the device iy sufficlently shown in
our illustration. Tt is farnished
with improved wnnt:rsol:dt and

nt belt shipper (not repre-

:tnnud). and also with improtved
boxes, which exclude all dust and
emery from the bearings, At
cither side, is shown the saw
and planer knife grinding at-
tachments, which may be readily
detached whenever the machine is
required for other work. Four
wheels, we are informed, of dif-
ferent shapes, for grinding mold-
ing tools, may be used at once.

Tho efficiency of this apparatus
has recoived a merited recogni-
tion in the shape of premiums
from both the Cincinoati and
American Institute Fairs of 1872.
The machine can be procared only
of the Northampton Emery Wheel
Company, of Leeds, Mass,, orof
theiragents. A list of the agen.
cies in the principal cities will be
found in our advertising col-
umns.

Manufaeture of Mad Stones.

A Virginin paper says there is
A man in that State who is en.
gaged in the manufactory of mad
stones for the cure of Lydropho-
bia. The original madstones were
brought from France and Italy,
and have the appearance and the
weight of the more porous kind of
bone. The domestic manufactur-
er gets the bone itself, and satu.
rates it with some chemical or
other, and sells small bits of it at :
$5 each. Besides its virtue as a relief for hydrophobia, the
bone is said to cure tetanus. ‘* The cases of lock jaw,"” says
the Virginia editor, * are too few to make this discovery im-
portant. Can't some one inventa cure for limber jaws? They
cost the State a great deal.”

IMPROVED SELF CAR COUPLER,

This is an effective and simple device for automatic coup-
ling, 80 arranged as 1o preclude the necessity
of & man going between the cars. Nosprings
or intrieate machinery are used ;it is impossi.
ble for the pin to be thrown out by any Jarring
or wrenching of the train, and the apparatus
an be readily substituted for the old-fash-
loned coupling without necessitating the re-
moval of the latter.

Fig. 1 is a perspective view of the inven
tion, and Fig 2, a sectional view, the former
showing portions broken sway.

A Is the bumper, in the rear part of
which works a slotted bar, B. C is a bell
erank keyed to & horizontal shaft, D, which
passes through the bumper in rear of the
bar, B. Through an orifice in the upper ho
rizontal portion of the latter, the pin, E,
posses.  This pin is of any ordinary deserip.
tion, and its head is countersunk In it sup
port. G is a plato sttached to the bar, B, and
srranged to turn over the head of the eoup.
ling pin In order to prevent it from being
Jolted or otherwise thrown out.

Fig. 2 shows the device srranged for oper-
stion, By elovating the lever, shown on the
outer end of the shaft, D, the bell crank, C,
which works in the slot in the vertiesl por
thon of the bar, B, is turned o that one of
the arms comes in contact with said bar and
mises it By this means the pin, E, Is also
liftod clear of the link opening. While one
arm of the bell erank, C, s engaged in rup
porting the bar, B, the other arm projocts
into the mar of the opening in the bumper,
The upper portion of the last mentioned arm,
I will bo notieed from the engraving, Is
curved or beveled. As the link, F, enters the bumper, it
#trikes thi curved end of the horizontal arm,  Acting there
o8, 1t foroes the lattor downward, thus moving forward at
e stuio time tho vertical arm, The bar, B, being no longer
W. falls and carries with It the pin, which panscn
Srough the lnk and locks the coupling. In this position

thie devics 4 shiown 10 Fig. L

The chaln on the lever which sctaates the shaft, D, may be
eurried 0 any convenlent point, so that by thas sctusting

The coupling is the invention of Mr. M. Disney, of Cali-

COMBINATION GRINDING MACHINE.

fornia. Further information may be obtained by addressing
Mr. H. C. Kibbe, 419 Californin street, San Francisco, Cai,

°
L

Marine Camels.

E. 8. F., of Washington, D. C., comments on C. W,
Stewnrt's letter, published on page 86 of our current vol-
ume, and states that the marine camel has already been in-
vented and constructed. It is a loating serew dock which

Fl:(]. 1

DISNEY'S SELF CAR COUPLER.

will 1ift a vessel of wix thoonsand tuns, ontirely out of the
water if necossary, It oan bo made to draw not more than

ten foet of water; It can, If necossary, bo self-propelling
Ita lifting power conslmta of sixty merows, worked by two
steam engines, placed on two floating hulls, The l»l.lin nre
three hundred and fifty foot long by forty feet beam and
fourteen feot tlrplh of hold, the vessols 10 be 1ifted bolng
pllrw' betwoen the floating hualls One or two vossols can
be ralsed st & time It is & Baltimore lnvention

The Narrow Gage In Kansas,

Tho Kansas Contral Railroad was opened for traffie, Sop.
tember, 1872. It is of three feet gage; in its construction
and equipment the principle of economy in first cost has been
carried probably to the extreme limit. The line goos nearly
due west from Leavenworth, across Leavenworth and Jeffer.
son counties, thence northwesterly up the valley of the
Grasshopper river, across a corner of Atchison county, and
about eight miles into Jackson county to Holton. Length,
fifty-six milea. Reconnoissances have been made westward
with the avowed intention of continuing the line to Donver
Cal, six hundred miles furthor,
The cross sections adopted in con-
struction were, in filling, vight
feet width of road bed and slopes
of one and one half to one; in cut.
ting, ten feet rond bed and slopes
of one to onec in loose earth, and
considerably steeper in the clay
and shales, in which the heaviest
cuttings were made. These di-
mensions have been found too
small. The fills have already
washed down, so that in many
cases the ends of the ties have no
support; while the width of the
cuttinge is entirely inadequate to
the required drainage. Consider-
able repairs have already been nee-
essary on this account.  Moreover,
when the iron was laid it was im-
possible to rectify the alignment
upon the narrow embankments;
but the center line of the embank-
ments, asthe contractors left them,
necessarily bécame the center line
of the track.

It is evident, and is acknow-
ledged by the officers of the road,
that the limit of economy in the
cross sections has been passed.

The maximum curve used is
twelve degrees, and the line is ex-
Aremely crooked. The maximum
grade is seventy-five feet to the
mile. There is a constant succes-
sion of short undulating gradients.

Two Baldwin locomotives, of
twelve tuns each, are used, hav-
ing four driving wheels connected,
and single leading trucks, and eyl-
inders nine by six inches, and one
Baldwin locomotive of seventeen
tuns, with six driving wheels connected, single leading track
and eleven by sixteen inch cylinders.

The passenger cars seat thirty-two persons. It may be
well to mention here that the lateral oscillation of these cars,
when moving at fifteen miles an hour, is much greater than
that upon notoriously ill.conditioned roads of broader gage,
at twenty miles or more. How far this fact is due to the di-
minished gage is an interesting question.  The weights of
the box cars are about 9,500 pounds; of stock
cars, 8,500; and of the flats, about 7,000
pounds; and their working loads are fixed at
cight tuns.

The construction and equipment of the road,
as it now is, cost, according to the statement
of the superintendent, Mr. Bachanan, §15,000
a mile, of which the equipment is estimated
at £1,000 per mile.

Unfortunately, no fair comparison can be
made of the cost of construction of the Kan.
sas Contral, a8 it now is, with that of & first
class road of any gage; for the cross sections
are confessedly too small, and the timber sub.
structure must be considered as at best but
somi-permanont,

The traffic is very light, They run two
daily trains each way, the mall and the mixed.
The schedule times for the trains are; The
mail, 14} milea an hour; the mixed, 10 miles
an hour,

The foregoing information is given in the
Railroad Gasette, by Mr, Henry (. Prout.

- -
The Alr and Fires In Bulldings,

A correspondent, B, ., states that there is
o pressing necessity for some systom of con.
fining fires to the bulldings in which they orl.
ginate, and he points out that the alr has ag
much to do with conflagrations in cities as fire
itself. The foree snd heat of the ale, during a
lnrgo fire, are sufliciont o destroy plate glass
windows, and so ostablish communiontion bos
twoen buildings, o thorefore wuggests the
cmployment of fron shuttors to dlose all open-
ngn in bulldings ; theso shutters, to e worked
by hand if hydraulic or steam power were not ayallahle,

could be connected together, so that one operation would suf-
fioe to closo them all,

AT Chicago reoently, a lady at church was soon 10 bow her
head as If in plous thought, Sho snddenly ralsed it and
leaned back sgainet the seat, when an exploslon ocourred

that shook the bullding, She had pressed too heavily on an
alr cushion bustle,
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THE NEW ST, THOMAS' HOSPITAL,
This hospital Is ono of several noblo charitable institn
tions, established in London, and endowed by the ‘' Boy

pressure. The warming of the side walks by this means | but only the vibration of a substance, which, necording to its
would pravont tho freesing and bursting of hydrants and | various forms of motion, gencrates light, heat, or electricity.

water pipos

King,” Edward VL. It originally was erected closo to the | but {f nocossary, resorvoirs of hoat should bo constructed,

further, or Surrey, side of London Bridge, but was rendered | and o charge mad:

unsuitable for its purpose by the proximity of the South

EBastern Rallway, an extension of which took away part of

the hospital grounds.

tho milway company
as compensation, and
from the sale of the
rest of the land, which
was very valuable, the
trustoes detormined to
orect a new bullding;
and as the neighbor-
hood in which the for-
mer  building  stood
was already amply pro-
vided by the celebra-
tod Guy's Hospital
with the means of re-
lloving the suffering
poor, & sito in another
district was  decided
upon. A position on
the Southern Thames
Embankment, facing
tho Hounses of Parlia.
ment, was finnlly se-
lected; and the hospl.
tal, consisting of five
soparate and similar
buildings, of which
our engraving presents
two, was ecrected and
is now in use, The
building in the back

ground, between the
two sections of the
hospital, isthe chapel

The river Thames flows
in the foreground of
our picture, and the
hospital buildings ex-

tend from near West-
minster Bridgetowards
Lambeth Palace.

The buoildings are
thoroughly adapted to
the requirements of
tho charity, and areat
the same time worthy
of their noble purpose.
Handsome as the now
structure is, all un-
necessary expenditure
has been avoided and
every advantage which
scienco and experience
can puggest for the al-
leviation of the suffer-
ings of the sick poor
has been secured,

“ Thesa great pur-
poses,” snid Queen Vie
torls, in opening the
now buildiogs to pub-
lie use, *‘aro not least
effectanlly  promoted
by an adequate supply
of careful and well
traingd nurses; and 1
do not forget that in
this respect your Los

With enormous sums, received from

|

i

‘NVIONT ‘NOUNOT "IVIIdSOH SVNOHIL ‘IS

pital is  especinlly for
tunate,  through the
conneetion with itof a

stafl tmined underthe
direction of the Indy
whose name will al.
ways remain associn
ted with the care of
the wounded and the
nlek.”

The alluslon is tothe
oolebrated Miss Night.
Ingale, who has on her
hauds the organization
of the stafls of nurses of several of the London hospltals,
sod who glves herself freoly and ungparingly to the work
with which her name is inseparably connected.

o~
Snow on Leoaky Roofw,

R B. M, of Utica, Now York, suggesta tho application of
waste heat trom the house by conveying It by a tin tubs up
o the eaves of the rof, To the lower end of the tin tube
should be attached a conductor, armnged over o gas burner
If thoeaves are kept warmer than the apex of tho roof, the
saow will molt and leaking through the roof will be prevented
An iron steam pips three Inches in dismeter, threo feet below
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Light,

According to the t ry generally received at prosont, the
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wholo universe ls an hnmeasurable sea of Lighly attenustod
mattor, Impereoptiblo to tho senses, in which tho heavenly
bodlos moye with searcoly any fmpediment.  This fluld,
which In eallod othor, fillg the whals of Rpaco- fills the Inter
valn botweon tho beavenly bodies, ne well as the pores
teratioss betwoen tho atom

orin
The smalleat
particlon of this pubtle matter aro in constant vibmtory mo
Hon; when thiy motion is communieated to tho rotine of the
oye, it produces, if the impression upon tho nerves bo sufll
clently strong, o sensation which wo call light

i of n substance

Every nub
stance, therefore, which sets the other in powerful vibration,

Is luminons ; strong vibirtions sre pe realved as lntonse lght |

{ In this vicinity,

Tho heat now wastod s enormoun in quantity ; | ==5Speetrum Analywis, by Sehellon.

: =l By Y —
Thoe Mudson River Xeo Crop,
The present winter has been a most favorable one for the
Tho harvesting of ico is now at Ita hight
and within fifteen days it will probably be
brought to & close. The
city of Now York is chief.
|'y,- ..u].phwl with lce from
the Hudson river, along
whosoe banks, commenc

New

York dealers,

ing some miles above the
city, many very large and
houses are to
be found. Thirty thous
and tuns are commonly

costly ice

stored in a building, but
some - of the jce houses
have & capae iI'\‘ of seven-
ty thousand tuns,

The work of gathering
the ice is worthy of a
passing notico, It ia first
nicely seraped and planed
for a distance of threo or
front of
or near the house, and
then cut up into blocks
or cakes 22 by 32 inches,
and places 44

inches square, the work

four acres, in

in somo

of cutting being done by
gaws made for the pur.
pose. Then a canal s
cut from the sawn acres
to the mouth of the ele
vators at the house, and
through this canal the
[Mvmrn shove the ice
along till it reaches the
elevators, which are
worked by steam, which
catches it up two cakes
abreast and conveys it to
open slideways on each
floor of the
when it shoots out and

building,

down on to the floor over
an Inclined ]»l.‘uux where
stowers stand ready with
hooks to pack it away.
Since the company heve
brought steam
into use to work the ele-
vators with, instead of
horses, cachh house man.
| ages to lift from the riv
(A ;1;,1“‘, R “ or and stow away fhin_v
i) e Tt T cakes of ice per minute,
I wh' il | each cake weighing about
T,i:'#v!ﬁ 250 This is
".ﬂiii“ g 18,000 cakes per day, and
) I | as

. nglm b

pounds

there are forty-two

-

AU ico houses on the river,

b | 756,000 cakes of ice are

housed |].\i1}'; or, to get

it into weight, 94300

tuns! One single eleva
“;‘ | ! / l tor is capable of putting
{ in 2,250 tuns per day

A The total
jce stored for

amount of

our city
market is one million five
hundred thousand tuns,
belng almost one tun of

the crystals for every in.

habitant of New York

/ and Brooklyn
¢ In the harvesting of
this great muass of ice

there are cmployed 6,500
! moen, 1,000
12 steam engines

horses, and
There
el are over twelve compa
i nles in the business, one
Kunicker
Company-—oen-

of which—tho
l"?‘ l‘\' r l!"'
Joys fully one half. ‘The various planes, plows, saws, cleva
tors, and the operations of ice harvesting gens rully, were
fully Iuxtratod lust yoar in tho SCLENTIFIO AMERICAN
- - - —
Antiguities for the
Museum,

About two hundred boxes of the Phonician antiquities,

The CUyprus Metropolitan

collocted by Gonersl DI Cesnola among  the mins on the
Inland of Cyprus and vecently purchased for the Metropolitan
The

Mustrative of the ||uhv[)'

Museum of Art, havo arrived in this clty collection,
which contains ten thousand plecs

roliglon, artand race of tho anciont dwellers on the above

:‘”n:ﬂﬂlu’ of the W“M- :“l melt the know for n ‘F""““""'nlhl woak vibrations an falnt Hght, but both of them prooesd | mentioned laland, which wero discovered on the sites of the
row or four foot on each side of the pipe, and this whon | from the luminous object at tho extrsordinary speed of | Temple of Golgos and the Tomb of Idalinm, is datod at from

the stemn han passod through 5,000 feet of colled pipe. Of

course the boller for thisermogement is s largeone ; itis, says

R. B, M., of sixty Lome power, and works at ninety pounds

180,000 miles In o pecond, and they necessarily diminiah in

1,900 to 1,800 B. . Twenty thousand dollars of the pur

strength and proportion as they spread themselves over o | chaso money has already been pald, and the balancs, we

greater space,  Light I not, therefore, & separato substance,

learn, 18 dug within two years,
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d Club Cattle 8how, from which we extract |machines are Joft out in the rain (o their great detriment. A
notes: veo of various tagricul: | fow pounds of paint, woll distributed over the Implements
omonts, and the reanlts obtained by their actunl [out of emplay, would onsare many of them lasting moro
CWhould remark, fn pasging, thiat the Smithfiold | yoars than they do, under the lotwollalone system, anod
b, under tho ausploes of which this exbibition is yearly [keep them good looking all the while,
: dwuwn-n-ﬁ-la\—. London, ia an associs. | Wood's
tion num among its members all the great landowners, COMIINED REAFERL AND MOWER
farmers, eattle breeders, and agricalturists of England. It |js considered the best. The raker's seat is so placed that ho
is devoted to the furthersnce of science In all | can easily lift the crop and gather down the grain. A seat
its branches, and especially to the improvement of the various  for the driver has beon added, which notonly removes weight
breeds of cattle, from the horses' tacks, but so balancos the machine that all
THR DOUBLE FURROW FLOW. prossure In takon from thelr necka,

Chief of all other novelties made, porhaps, within the last | Messrs, Haughton & Thomas, of Carlislo, have introduced
two or threo years, Is tho doublo furrow plow, and the spo. | # ronping nnd mowing machine, called
cial machine made w Messrs. James and Frederick Hownrd, THE HOYAL OLIPPER,

of Bedford, who are the largest agricultaral Implement (g, 0 and frame aro so connected that, by the application

: they were to bo seen in the shod when the reaping was over;
)  Farmer u dotailed reportof the re- | wo regret that this ls not always the case, as too ofton the

makers in England, combines the best points yet obtained.
Tho plowman has mervly to reloase a lever handle, when, by
the onward progress of the horses, the shares are lifted out

of aserow, the driver ean set the fingers and knife to any
anglo of ““cut” without loaving his seat.  T'he crank shaft
pinion is fixed noar the upper bearing which tends to even-

of tho ground, which greatly facilitates the turning. To | 0 o0 oaring of tho brassos,
sliow, lhog'na: t saving (;f ‘:b‘" "'fh;;,:;d by the ‘;:l" 0:‘:]":: '::l'“ Mogars. W. A, Nicholvon & Son exhibit

ement, an instance of a farm o neres enltiva y
(P:u eo‘l'lne system is given. In this case, there would bo A DOUNLE ACTION MAY MAKING MACHINE.
80 acres to plow for wheat, 80 acres for barley, and 80, say It has four motions, namely : a forward motion of the or.
thrice, for roots or green crops, which togetber make 400 | dinary speed and . more rapid one, and also a slow and a
acres 1o bo plowed, being one hundred days’ work for ecight | quick backward motion,  Tho quick forward speed i ealeu.
horses with four single plows. Tho same work would be |Iated for a heavy slow horse, while the ordinary specd is
done in the same time by five horses with two double plows, | right for a quick stepper. The ordinary rapld back action is
thereby setting two men and two hores at liberty to bo em- bost for lightening up and finishing the crop, and the slow
ployed in other work, Theso 100 days for two men and two | motion, for delicate handling of grass that hag been allowed
ho;oea cannot bo valued at less than 108 ($2.50) a day, which | to stand until over ripe.

b, For Fisk bituminous or asphaltic, $2.50 per square yard.

6. For wooden, §§ per square yard,

When not subjected to much travel, the cobble stone pave-
mont In durable, it woll laid, and comparatively cheap to
mndntain,

The Belglan granite or trap block pavement s mors ox-
penslve than the cobble stone, but is mueh botter for travel
and infinitely more durable undor heavy traffic; and it is
vaxier and cheaper ropaired than any other kind subjected
to equal wear,

The Guidet improved pavemunt has been in uso but a fow
yonrs nnd gives satisfaction so far, but it Is tho most expen.
ulvo ut first of any in use, and ita darability and proportion-
o cost of maintenanco in yot unknown,

The bituminous or asphaltic pavements wo far have not

proved werviceable in thin city and are oxpensive to Iny and
maintain. In many Europoan cition they are woll thought
of, but in Paris the uss of horaes on them, unless smooth
shod, In forbidden, and great difficulty is experienced in trav-
elling on them with smooth shod horses in winter westher,
Thore are, and have been, many kinds of wooden pave-
ments Inid in this city within n few years, but so far all
have proved very expensive to lny and maintain, and it s
doubtful if any form or proparation of wood can be mude
nnd mnintained excopt ot great cost, as the samo orgnnie
difficulty exists with all kinds, namely, speedy decomposi-
tion; varlous preparations of the wood have been tried
within the lust ten years, but all have failed to preserve the
wood from decay. . Of all the wooden pavements in use, the
stone foundation appears to be the most durable,
Horewith is appended a statement showing the amount of
wooden pavement laid in this city since the year 1866, in
various places, with the number of square yards and the
contract cost and total expense of each,

gives £30 (§250) gained, or above 3s. (75 cents) per acre Pﬂ’: THE SKELETON HARVEST CART The b o vattle 1e 301058 dad Ve
snnum. On & farm “’“‘gd:i‘l“‘f“ ‘l‘°";: ""; "‘f‘“ "‘:"&’:“' is a light wagon designed for use in the harvest ficld, where | cost has bm‘;,.m4no7, exclusive of 1,416 ynd: x.:'::
plows, plowing ';ch;):a: 'T'ux?d"m o °'r‘; k:: heary bodied and wheeled carts make such indentations that | private expense, the cost of which could not at this time be
teams and four dou Pmd" '°b o ;”‘:‘:';ho It |the plowman has difficulty in getting over them. With a | ascertained : the average time the pavement has been laid is
ing two men, two boys, and two °"":h‘°t e hould. fop | \mEth of 12 feet, it has & breadth of 6 feet 6 inches. about three years, and its condition such as will average
S tSmineeal by, OuX CORMNAODRERTE PRI SIOsL Rl G000 [ egket’y patent about one half rotted and worn out; during the present year
heavy work, supersede the borse altogether. The engines DALANCE ELEVATOR there has been oxpended airs to

dy to start into & fresh field the moment they have pended on ropairs wooden pavements
SR las a trongh made of a sufficient length to enable the corn | the sum of §85,000, which, at the cost of $4 per yard for
stopped work, and remove themselves and the whole of the 2 g 1 21,250 laid

tus without any additional manual or animal labor, | °F hay to be delivered at the req\med hight without raising | relaying, gives 21, yards relaid, or §§ per cent of the
5.3 s : the trough to an almost upright position, consequently the | whole, and the amount of the appropriation for the year has

FISKEN'S PATENT WINDLASS | produce elevated is delivered farther in the stack instead of | been insufficient to do the needed repairs, consequently
consists of two drams carried on & strong angle iron frame, | heing dropped just at the outside, as is the invariable result | many of the streets which were first paved with it are in
mounted on wheels. These drams are driven by strong spur | ghtained from all elevators in which a shorter (and therefore | very bad condition.
gur:ng. ;o v]rhich Toﬁogeg comm':lni:-wd by me;m;l of a cln;'l;per) trough is used. thﬁn:;:ml;s; thl: i;o ::r&l wtoo:!oln p:vseom&u will be :;lsd u;
ction cluteh moving y up and down on a spindle, on |  Phe y, it is estima at ot least 80,000 equare yards o

which is keyed the double grooved pulley, round which the THRASHING MACHINES renewal will be required in each year to maintain the pres-
endless rope passes and keeps it always running.  Both the | made by Messrs. Nalder, differ from those of other makers in | ent quantity ; and if that is done with patented material at
drums run on eccentric axles or studs, and cither or both of | {1,y relative position of the places for the corn, chaff, cay- | the present price of $4 per yard, it will entail an annual ex-
them may be thrown into gear at once by means of levers. | ings, and straw. The former is delivered at the back end of | pense of $320,000 for 18-8 miles in length of streets, or an
The main winding drum is underneath the frames and a8 | the machine, and the chaff behind the head wheel, having a | average of $17,486 per mile per year, while the repairs to
near the ground ma practicable, thus keeping the draft very | more roomy span than usual, which also enables them to | stone pavements in 200 miles of streets have cost but $150,000
low, & w:; ;hkh anm; b: ove; wim:lwd- It r‘e"volv: in  blow the chaff for chaff bagging direct into the bag at once | or an average of $517 per mile per year.
a horizontal direction, and the coiling pulleys are allowed 10 | without the use of an extra blower strap, the bags bein,
swing freely round to suit any angle at which it may be de- | fixed on a sliding frame and taken away from either side o%

sired to work. By this means, all undue strains are avoided. | the machine. : X
The winding forward dram is on the upper side of the fram- < lowing prediction: It has been my province fora great num-

ing. and contains 50 yards of steel rope. This rope is pulled The Cost of Pavemonts. ber of years to encourage and promote the use of high pressure
o':gginfmm“d Sodked 1o 8. claw Al!::hor. W'hl:, igp is re-| Commissioner Van Nort of the Department of Public|5team,snd, by working it expansively in properly constructed
quired to move forward, ss the land is cultivated, this dram | Works of this city has made careful investigations into the engines, to effect a saving of fuel under any condition and
is thrown into gear, and as it coils the rope on, the whole | subject of the various kinds of pavements now in use on and every circumstance in which it is employed. I need
machine is drawn forward or backward, the steerages with streets. From his report, we give several extracts below. lﬂl:@ly inform you t!ntfmndx lins already been done in that
which each windlass is provided enabling it to follow any | It willbe noticed that, of the various kinds of wooden pave- | W& and that a saving of one half the fuel has been effected

Steam Emprovements,
Sir Willlam Fairbairn, in & recent address, made the fol-

hedge, no matter how crooked. ments that have been laid, none have successfully withstood by working high steam expansively, or in other words, it may
Messrs, Barford and Perkins’ the test of actual usage. It did not require, however, any
. flicial report to advise us of this fact, for the wretched con-
THREE FURROW FLOW 9 '
jon of the . t
5o atmale in domtatruciton, And the frams g dition of the streets in which wood has been substituted for

2 5 " | stone is ample evidence of the unsuitableness of the former
allel bars instead of beveled framing, a lighter weight is re- | for city thoroughfares and heavy traffic.

quired to produce equal strength, The plow is very manngoe- itums z 3

able at the headlunds; the steerage is quick, and the holder ":;u:h‘l):euon‘l:x o;n :tt:l; o‘;.;::l:::et:m .:d‘ e:‘::‘:::

Xng o :‘” li‘: o: ;;o '"Tho"? (e unplfmemd?lmn i dmthﬂ | during the duys of the Ring, parties contrived to gt Srmlts

oy ¢ E eldtl? 2 ° T‘lm;” ;m: 4.xpall;.mg, :; ur to lny their combinations of tar, gravel and stone. a re-

m;:onmy 4 ¢ IB:’:: gct:lmd n;::’é a.\'n d PUEDED PrpY: | sult a iarge portion has been removed, snd the present ap-
e Lo S £ ez pearance of the roadway where it remaing would be a dis-

A XEW STEAM PLOW, grace ton military corduroy. The Commissioner says nothing
in which the principal novel feature is a combined plow and | on the subject of foot pavements, though we shonld rejoice to
subsoiler, which is convertible into a three furrow plow or a | see the department over which he presides take some action
two furrow plow and two subsoilers. There isa strong ' in regard to the dangers of the sidewalks which now line
bracket sttached to the side of the frame, and the sabsoiler | our principal strects, 1t has become fashionablo of late to lay
tine is fixed In the same with a strong wrought iron shoe ' massive blocks of granite in place of the times honored blue
upon it, snd runs in the previously plowed furrow close be- | flagging. The friction which wears away the Iatter simply
hind the wheel. This tine and show can bo so regulated an | polishos the former, 8o that, on'wet days and more egpecially
to go to any depth, from 8to § inches below the plow; the | in lcy weather, they present a surface as dangerons as one
plow follows, and covers up the loosened pubsoil. The wee- | of smooth ice.
ond subsoiler runs immediately behind the first plow, nml] Add to these the system of raised vault covers, which are
the second plow follows, sud sagain covers up the loosened | just curved enough to cause an unwary walker's feet to slip
subsoil, and leaves the firm furrow unbroken in the subsoil | from under him, and it is doubtful if & more complete man
for the wheel to pass over in the next * bout,” which is, ax | trap could well be devised. Iron pavements are even worse
already stated, immedintely followed by the first subsoiler, | and indeed the only materinls, over which one can pass in

and thus the whole field §s plowed and subsolled without a | frosty weather without foar of & sudden fall, aro the limo.

wheel or the losst pressure upon it, snd leaving itin a fine, | stono fings or granite of which the surface is made very

1oose, broken up state, allowing thejwater (o sink freely, and | rongh and irregular.

be also operated upon by the winter frost and air. The Belgian payement, it will bo noticed, is considered the

best ; and smong the others enumerstod are the old fashioned

REAPING MACHINGS, or cobble stone pavement. Tho roport states, In rogard to

they have received » wonderful impetus since the English | prices for new work, that they st present mngo about s

Exposition of 1851, Americans, Englishmen, and Scotch. follown ;

mwen have allko beon vieing with each other in an attempt to | 1. For cobble stone pavements, 55 cents por aquare yard,

perfeet them. There is searcoly a farm of any size (with a| 2. For Belginn or trap block, $2.40 per squaro yard,

tenant of uny enterprise) whicl ecanuot exbibit one in its| 8. For Guidet improved, $8 per squaro yard,

phed after the work is over for thoe senson; and on many [ 4. For granite block, like trap, $2.56 to $2.80 por square

farms there ars four, five, and six in use. Wo have sald that | yard.

be stated that the same quantity of fuel does double the
work it accomplished forty years ago. This, you will ob-
gerve, s o well known fact; and it is encouraging to find
that we are still far wide of the maximum of pressure by
which still greater saving may be effected; and I entertain
sanguine hopes that the time is not far distant when an.
other half may be saved, and when we may congratulate the
public on & further saving to the amount of one, or a fraction
of one, pound of coal per horse power per hour. This can
only be effected by an increase of pressure, retention of heat,
snd o judicious application of the force through the medium
of a well constructed engine. I am not prepared to state the
amount of pressure to which steam may be increasod ; but,
judging from my own experimental researches, and those of
others, 1 have reason to believe that we are still far short of
the maximom to which the pressure of steam and economy-
of fuel may be earried.

SINGULAR DEFECT IN AUSTRALIAN GoOLD,—It said that
some 6,000 or 7,000 1bs. of Australian gold, known as ** brit-
tle," having recontly been coined by the French mint for the
Bank of France, all the pieces have been found to admit of
Ieing easily broken, and they have therefore to be remelted.
This is attributed to the presence of a small percentage of
antimony and arsenie, extremely difficalt of removal; and
theso elemonts are known to produce s similar effect in all
metals or alloys which are subjected to the moleonlnr changes
inducod by the pressure and heat developed under the action
of the dies in the coming presa. A medal, which bears on
the obverso tho portraits of Dr. Junssen and Mr, Lockyer,
and on the reverse the charfot of the sun with Phabus indi-
eating the prominences of an eclipsed sun, has been for-
warded to the lstter gentleman by the French Government,
in commemoration of hix discovery of the method of obsery-

ing the sun's chromosphere without an eclipse,
————p Y ) P

It isstatod that the authoritios of the Royal Gun Faotories,
Woolwich, England, have designed und are prepared to con-

struct a 70 tun gun, which shall throw « projectile of 1,400
pounds.
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Recent American and foreign Patents.

Tmpravement In Revelving Fire Arm,

Otte Behnedloch, Nroaklyn, ¥, Y, ~The object af this tnvention s to
It w 88 many ballaof & given slee as possibio from & barrel of mintmum
,'_ﬂ'..u At this e nocompliahod by construeting the several bores of o
e tungular shipo, one angle of the triangle having (ta vortox hear tho con
1o, Whilo tho other two tiave tholr vertioes near the olrenmforence of the
wylinder, Theso trisnglos may be plans or spherical, and Ioscvles or ather
‘wine, sinoe the privciple involved consleta 1o caustng the balls to approxl
ALO A% neaTly A possible to the center of eylinder, and 1o the wlosest Jux.
taposlifon 1o one another. Thls ntilizes the greatest portion of volame of
o eylinder without tmpalring the Beoewary strength of (he melal

Improvement in Pipe Tengs and Catters.

Jathes E. Roache, Now York elty.—This luventlon relates 1o an aidjosta.
ble Ald very stmple lnatrument for clAmplog pipes, tubes, and other ohjects
of varying diameters, and to means whereby the satme (nstrument can be
converted into & entting 100l for pipes and cylindrical or prismatic rods or
tubes. The (uvention consiats in the Lew genecral arraagesient of parts
Whereby the toags will be operated by & strong Jaw resting o6 & lever that
1 vertically sdjustable, and bas (ts folerem 08 the end of 4 screw, 0o that,
By tarniag sald sorew and rabilsg or lowering the lever, the sise of the
tongs will be adjusted for smaller or largor articles. The Invention alo

(ate (n tho ArTang of » tng tool, which le placed upon the re.
oessed griplog edge of Ao movable Jaw, and thereby tinld with womclond |
Armuess 1o op In the d

Tmproved 0il Cake Stripper.

Washiogton Hawes, Purt Rickmond, N, Y.—This invention consiate of &
revolving exdinder with one or more hooks or polnts In its surface combined
with a table, whereon the ofl cake to be stripped of Its eloth covering Is |
g placed under the oylinder (n stich mannor that one end of the oloth cover s |
\ nooked up by pins on the oylinder, and attachod to [t o that th revolution

3 onlises the cloth to be wound on 1¢ and stripped feom the cake, Which 1s firat

3 moved from under the roller sud then over It and partly ander It agaln, In
g such manner that tho cloth which is wrapped over the cake endwlse will be
uawrapped from both sldes and the ends, and the cake delivered upon the
table, to be removed, The motlon of the cyllnder then cosses, snd the
oloth pulled off by hand, the cylinder belug revolved by pulling the cloth
E An elevating device 1 also combined with the table for use, If necessary,

. 1n pressing the cake upon the roller, 1o cause the plos to engage the cloth.
Tmpr d R for V. 1

Augustus H. Marphy, New York city.~This Inventlon conslsts of adjust-
able beartaps, with friction rollers for the rudder post, placed on the deck
snd sdjusted aroand It under 8 collar attached 1o 1L by scrows, 40 &4 L0 make |
& close bearing that will prevent lateral play, and at the same time allow 1t
10 tura freely, also %0 &4 10 SGPPOTT & POrtlon of the weight by the coliar
which, sald bearitgs snd the collar belng removed, will allow the rudder to
be unshipped and & Dew one to be shipped readily at sea, ln case of necoml-,

! ty. The lnvention also consists of arod o applied to the rear edge of the
' rudder In such manner that fa case it b dest 10 support the

" lower end of the rudder with brace chalns, they can be attached above the
‘water and afterward let down to the lower end, or, (a case of shipplng & new
rudder, the chalns, after dolng service at the lower end, can be ralsed up to
the sarface of Lhe water to be detached.

Improved Water Ram.

Christopher Hodgkins, Mariboroagh, N. H ~The favention conslsts in
holdlog the valve beam Dy aslide. The two supply pipes of the ram are
provided at their outer ends with valves which are suspendod from & beam,
for the objects specified In the letters patent of the Unlted States
numbered 119,76, and dated October 10, 1571. lnstead of communicating di-
reetly with the alr chamber, the pipes are In the present case separsted
thereform by diaphragms of lesther, rubber, or equivalent fabric, made
stightly bagziog above the apertures of the pipes. The spring water
or lguid to be ralsed Is admitted through s pipe to & chamber, which
nmmmt: gms and the b of the alr chamber.
‘A valve closes shole o the bottom of the alr chamber. Thus it will be
Soon that the operating water fo the plpes Is separated from the water to be
ralned by the bagglog Tho water to be ralsed 16 further sepa-
rated from the discharge pipe by a sultable yalve. When a valve of one

| supply pipe s ralsed, the pressure of waler within causes tho disphragm
above (t to be swelled up, aud the water ln the chamber, belog thercby
pressed and belng Jess elastic than the alr in the alr chamber, enters the alr
ehamber, whence [t escapes to the dlscharge pipe. The samo action will be
effécted alternately by the two pipes, asthelr respective valves ard closcd.

R Tmproved Wagon Brake.

s

i,

whlte bread, prodoces oae hnndred and twelve kilogrammes of white bread,
out of one hundred kflogrammes of gratn. By this process, without grinding

& yield of trom ope bundred and forty Bve 1o one hundred and ANy kllo
grammes of white bread s ubiained out of ane hundred Xlogramraes of grein
~a yleld vxceeding the ordinary one by thirty three per cont. The graln i
slightly wet with two or three per cont, aecording 1o s dryness, of water
heatod to 00+ or 40 eentigrade,  Steam may be amployed If destred. TRl
wetting In mude mechanieally and gradunlly as the geain ts required for de
corticurion, In three or four minatos after befng molstened, the peliiole of
the grato expaads and b ready for decortieation, for which any sultable ap
paratus may be smployed, The graln after betog molstened should not
tand mare than Nfteen minutes before belng submitied Lo the decortieating
Process, as the dampoess, (nstead of belog confined to the pellicle, would
begin to alfect the bodies of the kernels and make the decortication more
diftealt. The grailn when properly decorticated can be preserved for any
destred longth of time, to be afterward converted Into paste, when required
To remove the coloring matter of the graln, which v Jocsted directly under
| the epldermis, and which, npon fermentation, produces the krown bresd,
the decortioated graln Is steeped (o & bath of water heated Lo B0 contigrade
for half an bour, by which thme the temperature of the waler has fallen to
o arw The water 1s then docsated, and new water of (he same Lemper-
Ature—aamely, £ or 8, a0d ne more—is put on the grals three or four

times In the space of three or four hours. By this time the grals bhas al
sorbed enough waler (o be easlly converted Into paste, which ls done by
passing it twion through cylinders stmllar to those used by chocolate deal
ern.  The paste thus oblalned Is ready for fermentation, snd has then only
Lo undergo the ordinary haking process 1o become good hread.

New Apparntun for Genlning Genpowder,

Paul A, Oliver, Wikeabarro, Pa ~This Invontion has for [1s object to fact)-
ftate the reduotion of gun and Llasting powder Into gralos of the requisite
slze and configuration ; and conslets principally fo the use of & serfes of ro¢
clprocating kulves, which cut the onkes of powder Into pleces and gradaal.
1y meduce the pleces until the desired degree of finencss has been obtained,
all without creating waste In the form of dust 1o suoh an extent sathe
samo s bolng erented by the devicws now (o use. The lovention also cons
AIAlA In the cotabloation with sald reclprocating entlers of adjustable feed
devieos for moving the powder to be cut, and of means for clesulug the
kulves of any powder that may adhere 1o them.

Tmprovement in Oyster Tongs,
Tsane Bmith, Bruceport, Washington Territory.—~This lavention consists
In providiag the head of & palr of oyster tongs with tranaversely perforated
ribw 20 W5 10 render the bars more readlly and convenlontly detachable,

Improved Cultivater Plow. p

Coaly Bllaps, Norfolk, Va~This Invention relates to donble mold board
or shovel plows, aud conalsts 1o constructiog the wings not only with & per.
foration by which they may be bolted (o the shoe, but also with & separate
stod on the lnside of cach shank, which serves (o take the straln off the
screw and hold the wing securcly in position. The ratehets or notches oo
the side of the thank and shoe, by which this object war sccomplished In
the tmproved caltivator plow, patented May 7th, 182, are somewbat dim -
calt Lo east, and hence more oxpensive than the stmple stud ander the pres
ent plan, while pamallel serles of perforations allow the required adjust.
ment. The lnvention also consists {n the mode of giving to the

Improved Wash Holler Attachment.

Faward Choate, Xew York ity ~This fuvention has for s olject
ol s tmproved sutomatio cirenlator for wash botlers, sod other
and vessels 1n which stestn v used 50 & eheansing, bleaching or
agvat, and tt conaiats in the Sanged plate provided with & discharpe
and having one of more cpeaings formed o the Sange st e end of
plate turthest from (ha pipe, sod balf u ineh, mote of less, below the
plate.

1

ir

Improved Wagan,

Jokh N, Stewart, Bolfast, Me~This Invention has for 118 ohject (0 fm-
prove the construction of slung bodied carts, in which (he cart body rests
wpon springs which rest upon the middie part of & crank axle, s (hat the
eranks of the sxie may be securely supported in position; and 1t ponalets in
e slotted stakes tn combloation with the bends or crasks of the axie, and
with the cart body resting upon springs attached to sald sxie. By Ihis con-
struetion the axle will be held firmiy In wdllo-.uimvm the body
may move up and down apon the wprings.

[mproved Torn Table for Railronds.

Joun Enright, ('lu.v-llnd. Ohle.~The luvention consdsts in 8 tarn table for
raflrosd cars or locomatives made 1n two parts, constrocted snd spplicable
10 each other 8o as to exelude dust and prevent obetructions 16 15 ssay
morement. 1t also consists in forming s step snd groave enlsnged 1o re-
celve lubricsting material

New Steam Coupling for Heating Raliroad Cars.

Wi, N, McDaffay snd Beojamin ¥. Jagues, Petersburg, Va.~The lnvention
constats (0 & conpling wherein the stexm fulet snd outiet valves and the
urapples which bald together the two parts are opersted stmuitaneonsly by
Uhe same device 8ad by the same movement. The tavention blso conslets in
combinizg, with the heating pipes or coll, & pipe wiich carries the condensed
steam back to the fred water chamber, tank ar vessa! counected therewith

Now Mackine for Bending Bars and Tubes.

Amos Harris, of ML s, Minn,, ssaly to hl if and Fraokiin L.
Putoam, of same place~This Invention relk to aa fmp d app
for straighteniog of bending metal bars, shafts, tubes, rods, ote.; and it con
slsts In the combination of & hook, s serew, and & bearing plate, forming »
clamp sdapted to control wearing sabstances on opponite sldes of an artd-
cle to be bent or stralghtened, and can be used to drsw such surfaces
nearer togelhier or apread them further apart ustil the desired effect has
been obtalned. The invention is spplicable to sll shafts, ete,, while the same
are 16 lathes or hung o besriogs In shops, or In sny other position what-
ever.

Improved Elevator.

Audrow Diass and David Brown, Brookiyn, N, V.—Thls invention relates
to elevators In botels and other bulldings, whether used for elevating pas

ogers, ba , OF dise, and in one or more plates or
shutters connected by chalns or ropes with the bottom of the ear or freight
platfornn, so =4 to partition off and close the elevator well when the car
or platform is ralsed, thus preventiag danger Lo Jife from falliag down the
well, and stopping the draft of alr and closing the communication by
which ire {s apt 0 spread from one sLory Lo another.

ITmproved Oscillating €hair.
Willlam T. Doremus, New York city, ~This {avestion has for its object to

pitch of the plow by a slid | d wedge d between the standard
and beam, whereby, by stmply loosening s stagle clamp screw and moving
the wedge 1n efther direction, any desired degree of piteh may de obtatned.
The Invention also conststs u & new mode of armangiog the handles with re-
spect to the plow frons by attaching them about midway between sole and
beam, and 40 that they will be brought Into an obliqoe plane passtag under
the shovel or plow, This armangement Is found by practieal experiment to
give the plowinan an esster and more complete control of the plow.

Improved Manufacture of Jewelry.
Shudael Cottle, New York city.~This invention consists o a pew method
of forming an inger barrel o0 a jewelry base, and In certaln novel mesns by
which it is eff d with groat oelerity and any.
Improved Piane Action.

Jobn Shandelle, Huntavillo, Ala.~This lavention has for (ts object to pro-
duce a planoforte hammer head, which shall present a thin and elastio sur-
face 1o the string and retalin its original elssticity after long and coustant
use, and the Invention conalsts In constructing the hammer head of India

robber, and n providiog the same with an openlng near its tip or striking
surface.

Tmproved Smut Mill,
Charles Kuderll, Waumandeo, Wis~This (nvention relates to s new smut
machine in which s vertieal shaft, having o series of horizontal disks and
vertical wings, 1s caused to ravolve within an upright cylinder of perforated

_ Exra T. Backnam, Sonora, Cal.—This {nvention to tmprovements

1n that particalar class of self-acting wagon brakes in which the reach pass-
‘e loasely through the rearaxle and permits 1t to mova forward when the
wagon 1s descending s hill sod thus put on the brakes. The improvements

consist, first, (o the pecullar manner of snspending the brakes, and the ar-
mangement of the levers for applylng them; secondly, In an lmproved man-
uumﬁcmh‘m the bolsters and rear axle bed so as to
‘eause the fall welght of the load to regulate the pressure of the brakes upon
the whoels, Italso relates to an arrangement ,of rollers or a revolying

' aleevo upon thie front standards, for the purpose of acting tn combination

‘with the rollers on the bolster, to allow the bed to allde forward freely,
Mixing Apparatus for Soap, Paste, Clay, ete.
kiss, Brooklyn, N. Y.—This invention relates to & new wachine

{al haying horl 1 (nwardly projecting ribs, so that tho diakes snd
wings will throw the wheat or other grain outwardly agalnst the oylader,
while the ribs of the Iatter will again throw it In toward the shaft, thus
reciprocating the graln and insuring the desired result,

New Mixing and Grindiog Apparntus for Tuk, ete.
Joseph Martin, New York efty.~A saitable vessel, the (nterfor of which
15 made In the form of an fuyerted truncated cone, forms the outer part
of the grinder. The luner part of the grinder (s also made (n the form
of an inverted truncated cone, and fits Into the Interior of the vessel, space
belng loft botween the bottoms of sald parts for the lok and paint Lo pass
from the center of the core t6 §ia elircumference. Upon the top of the core
n hed i d with the driving pulley. A tube extends
down through the center of the core. Te the upper end of the tube s at.
tached a vesse! In which the (nk and paints are mixed. A post of & smaller

New

 James A

for mixing soap, clay, paste, or other material of any kind; and conststs,
it Is making the rotary mixing tool, which turus within the contalatng

cylinder, op and down, movable while belng revolved, »o that It will reach

L tate all the stratums of the contents of the eyllnder. This adjust-

sleeve cmbraces the sald spiadie beneath the contalulug vessel,
with an ssm of & rock abaft, from which another ann con-

1oo and then In the other. Thuls connection of the welghted lever
‘werves to regulate the position of severa) gear wheels, by which motion ts
d from the driviag shaft to the aforementioned screw spindle.

wleave has been carried down (o Its greatest extent tho
ver will be once more tpped In the oppostte direction to reverse
«100 of motion from the driving shaft. Thus (t will be observed
rrialns not oaly to the mixing tool sud mode of tura-
€ sattie, but aleo to (he medns of regulating the diree-

he Ariving shaft Lo the serew spludie.

ualle, stiffer, mmoothor, and wore uniform than
manner, belng thus more readily drivon and loss
d which shall at the same thng be no mor ex-
1he mode of forming horse shoe nalls, that ts to
round form, and then flatten.
‘whoe nalls made with rounded

dismeter than the interior of the tube passes through the core. The lower
etd of the post s secured to the boltom of the vossel, and its upper end
projects tuta the mixer. A valve retalns the tunk or palat lu the vessel uatll
1t has boen thoroughly mixed. To the upper part of the post {s rigidly at.
tachod & cross bar or scraper, I such & position as 1o be close to the bottom
Of the vesss), 40 that the tnk or palnt may be thoroughly mixed beforo It 1s
allowed to flow down Iote the grinder. The valve moves up and down upon
the post, As the Ink or paint passes down through the tube lnto the space
between the bottom of the core and the bottom of the vessel, it is torced, by
1ta own gravity and the centrifogal force cng d by the re of
the core, 1o pass up between the outer surface of the revolving core and
the loner of the 1 'y Yoasel, bolug thoroughly rubbed and
ground durlng 1ta passage. In the uppor edge of the vessol Is & spout,
ugh which the g d ok or patut Is discharged 1nto & recelver.

Tmproved Car and Cable Coupling,

Winseld 5. Nearing, Morris Kun, P —This nvention relates to s new kind
of clamp which s to be attached Lo railroad cars or other moving devices
for connecting them to wire or other cables that are in motlon, so that
whenever sueh car or device Is by the clamp connected to the cable It will
be propelled by the same, while 1t Will remaln At reat as soot as dlsconnees-
ed. The Inventlon consdsts 1o gonstroctiong a clamp of two plvoted Jaws
which are held spart by an lntermediate spring, snd can bo drawn togother
agalnst the rope or cable by & oatn attachimont 1o & lever (hal turns oa a pin
projecting trom cne of the Jaws.

Improved Insect Trap.
v W.Htel), G low, Texas, (0 himself and Willlam 1,
Cavitt, of same place,~This Invention has for tte abject to furniah an .
proved ant teap whioh shiall bo so goustracted thik the snts can get Inta 1t
rondily, but can wot got ont, so that they may be eanlly dostroyed ; and (¢
connlnts (0 the ant trap formod of the ring plste or diak, the two fuoltned
platos ronghenod apon (helr outer aldes and smooth upon thelr lnuer sides,
and the two lnelined platos suooth upon boll sldes,

Tmproved Caltivator,

Froderick W, Tolley, Ci kio, N. Y., nul twh and A. V. D,
Colllr, of same place.~This layontion bas for Its object to furnish & malle
able or wrought tron plow standard, which shisll be so constructed that it
will not clog or choke with sods, grass, weeds, or othor obatrugtions, and
10 which the plow plate ey be caslly and quickly stinched and dotached,
Ty salthble constroction, whon the ealtivator s helog used, the pressure of
the ground will tead to force the plow plate apward, and thus more secure-

1y fasten 1t 1o place.

farnleh an tmproved oscillating chalr, and dets i the of
oae or more hiages and oae or Imore rabber blocks with & pedestal sud chair
seat, and io the bl of & y nut, bollow screw, rigid plate,
hinged screws, and rubber block or blocks with esch otber and with the
pedestal and seat of & chalr.

Improved Saw Filing Apparatus.

Frederic E. Frey, Bucyrus, Ohlo.—~This luvention relates 1o & new grinder
machine for sharpening or gumming saws, circular or upright, sharpening
molding bits, or other srticles for which emery or grinding wheels sre used.
The iavention more par y o hanging the emery wheelin a
Jolated frame, which, by virtae of 1ta several jolats, s under full and sbeo-
lute control of the operator, who can therefore set and apply the grinding
wheel at any sultable angle 1o the article (o be sharpened.

Tmproved Reflecting Lamp Chimuey.

Adam Eunkle, Rirmingham, Pa.~This | has for its object to fur.
nish an tmproved lamp chtoey which shall be 50 constructed as 1o throw &
stroager Ught and be loss Uable 10 break than the ordinary glass lamp chim-
neys, and which will not require s shade when the lamp i used for reading,
sewing, and similar purposes, and wiich shall be caslly cleaned. The chlm-
ey 4 & cylinder of sultahle materfal, with Its sxis horizontal (o the spen
ends of which are placed lenses.

Improved Nut Lock.
Bernhard Fiirst sad Peter Octtiager, Lacon, LIl —This lavestion relates 1o
A new nut lock in which a spring dog 3ts Into & recess or chamber of the nut
10 bite against vertical grooves or creases Lo the screw.
Fuaocts for the Ladies.—Miss Ellen Ferris, Troy, N. Y., corns anasally
about $W0 with her Wheeler & Wisoa Lock Stiteh Maching, See the Sew
Improvements and Woods® Lock-Stiteh Ripper.

Inventions Patented In England by Americans.
1« led from the ¢ of Patents' Journal,)
Frow J ¥ 110 J Y 3, W%, 1ncl
Crvsmixc SToNE, xre—A. H. Smith, Brookliyn, X. Y.
Dixs—~C.F.Wilsen, Northbridge, Masa; S HMINler, J. EFolk, Brooklys N.Y.
Hosas Bavsnmme Macuixe—J. H. Small, Baffalo, N. Y.
Farzx Briixe Macsixe ~E. D, Averell, New York elty.
Przraxixe Corrox.~T, C. Craves, Hodsoo, N. Y.
Sapprs Cusaw—~W. B MeClure, J.C. Graham, HL.O.Clasghton, Alexsadris Va,
SPINXING MacHINER Y. ~O. Pearl, J. B. Battles, Lawrence, Mass.
—

NEW BOOKS AND PUBLICATIONS.

Tug NATIONAL BUILDER, & complete work on Constructive
Curpentry—for the use of Architects, Carpenters, Build-
ers, and Stair Builders. By James H. Monckton. New

York : Omange Judd & Co, 245 Broadway. [lustrated.
Price, §12,
A Rpely printed quarto vol 1 an exhauatt fse OD the sad

Jeet 10 which It ta dovoted. The stmplest methods of Sading all joints and
weometrical forms are given, including splayed work, groloed celllngss
framing, rooflag domes, niches, raktug and level moldings, ete. The topics
of stalr bullding and haud ralling are treated o an eatirely orginal sad
cxcellent manner. The work contalus nlnsty-two basdsomely evecuted
plates, with ane thousand Bgares printed tn colors, presenting designs for
Malr cases, pewels, balosters, and other carpeatry. The trades asd profes-
slous for which this book s written will fiad in it a great smooni of yaluabdle
(nformation condessed into the smallest cowpans.

Tue Owess CoLLror Junion Counse o Pracrioan Cues.
1sTRY. By Francis Jones, Clinleal Master in the Grammar
School, Manchester, England.  With a Preface by Profes-
sor Roscoe, F.R. 8. Price $125. New York: il-
lan & Co.
This is an adminable text book, written with the carcful attention to de.
i Y Inan el Y work, Although tutended, s its title page
Indicates, for the use 0f beginnors, It may be read with profit by all students
of physleal sclonee. Auy ono who b thoroughly sequatnted with the
cantents of this tthe book will have & well grounded knowledge of the
prinolples of the chemleal world. In tultion, the b at the ood of the
work will be found excoedingly valuable. .

Tue PRACTICAL MAGAZINE; an Hlustrated Cyclopedia of
Industrial Nows, Inventions, and Improvements. Price
2s. 6d. monthly. Published for the Propriotary, at 7
Printing House Square, London, England, :
A substantinl publieation, 101 tod with us on
whioh we obwerve Mr, James Short's loom, the Illulullu':::l.m:“u:
Of which aro extracted from our pages. The magazine 1s woll Lrinted, and

ke most Engliah industria) publications, has fts sdvertiatng pages well
Alled.
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gyrosoope. Conwalt Peek’s “ Meehanios for Sehools,"
ete. We will endeaver to find space and time to trans
1ate It nto less purely mathewatical anguage &t some
Tutare time, e
% asks: How far ean witoer
“B'..:)...ﬂc( e Jar, with a fire englne ¥ Answer:
Protmbly ot @2 foet, 8196 feet Is the hlghest that & 0ok
Wi of Wator a6 ho supported by ordinary atmosphiorio
Pressiro,
V. 1L N, says: T havea Tittlo tarbine
wheel with which [ruh my printing presses, It 1a sltu:
ated 1ty socond story. The wanufacturer stated that
I wonldl Jose no power by placiog (t there, provided |
made & raft tubo of the discharge pipe, by Inserting It
end 10 8 tub of wator and making it atr tight, 1 had the
Alecharge pipe maide siphon like at the lower ¢nd, The
query 1s: Do I loss power by the siphon arrangement |
and, (10 s not perfeot, would I ose power Ly the water
and tab areangement, and If bo, how mueh? IF 1 lose
pawer by olther arrngement, I shonld ko to know, for
10 that ovent Twoulis place the thing [n my celine, Aniwort
Any aresngomant by which yon make o eomplote seal of
e tower onid of the disohargo pipe agalosl the Ingross
of the atr, and thoe rotaln the tube foll of water, will bo
offvetive withen proporly construoted wheel, proyidaed
AhAC 1L I not placed at & greater hight above the dis
| eharge opening than that due the pressure of the atmos
phore, and provided that the arrangement does not Im

Stool Castings  To Pattern,” from ton Ihs,
pwan, éan be %'E&I «mm‘a fman- Colllug
& Coy, N0, 219 WALOF 81, N, Y.

MTho | Steam Trap exooln nll others,
The beat (¢ tho cheapont. Adilress 1 1L Dayis &
“Williamaon's Road § | Steam Pl

tonmer sd Steam Plow,
with rubber Tires, Address D. D, Willlamson, 8 Broad.
way, N, Y, or Box 15w,

Firo Enginesaddross R, J, Gould,
Nowark,N.J. oo g

3 yard Quarry & Contractors’ Ap
pzmmzmlnl e?:very:{g materialby Iron uhg.
WL Andrews & Heo 41 Waterst. N, Y.
Millgtone  Dressing  Dinmond  Muehine-
Stnplo, emeettye, dursblo, For desoription of (hoaboye,
o0 Solontifo Atnarfean, Nov, 25th, 1900, Aleo, Uinelor's
Mamonds, John Dickinson, 64 Nasaau ¥t Nmr' \’lurlki

' fa Bolting—Best Philadelphin
Ou?“hiem. “c' W?Any. lnm:ud A Cherry mmt.'l'hn-

P

‘on anothee page
g O or s

the Patent
cuaum“ h'ml il

milles. . H,
+ Noston, Maws.

~Iron Roofing. Seott & Co., Cincinnati, Ohio,
yufacturers of Submarine Exeavators,
Circalar, Gea. W, Parsoos, Salishury, M.

g u

'oml. Kocond Mining. Wrocking, Pamping, Drainage, or I 0 the Gow of the water. If the seal I linperfoet,

%ul ne A&m\ml:':‘m | Irrimating s foraale or real. x" advertisament, :ﬁd s 108t And also & proportionate amonnt of power,
g | Andrews Patent, tnside page. ! by the entrance of the alr.

T.F.Cramer, Woodsboro, Frederick Co. Md. i

For Solid Wronghtiron Beams, ete,, see ad- | i 1 be Mective
Shafting and P"“".““m‘lg- Small or- J. F. asks which will be most ¢ ve, a
dery flled on &% £OOd terins Ay . 10, Frishie & Co,,

Mo A JMSR Treh 25, T g I elrenlar saw with 84, or one with 36 tecth, In cutting ptne

for lthograph, ete,
New i 1 ) 4 :The st fraw ors 1 of fts periph.
&:;‘(\:l‘. to Pattern.  Can be fnrgﬂl. The e YmAn Heater Regulator for ‘::zon!\dn;:::vrzl.c‘.\':‘e:unul glrmelnnn :;.'p"
welded, and e Address Hlim Steel Casting :."‘1““';: “;" r‘; ';::f.s;t:‘? Bellern onsafiord to ax tho question Is axked, At ono speed, the teeth might

| be #et 100 close If H1n number,and at otherspeeds, they
Always right side up—Tho Olmsted Oiler, | would b too far soparated If 3 were used.

colarged and improved. Sold everywhere. |
} i x Ivisable to driven 4§
L Gatli nx, that fire 400 shots per minute, | 0. K. asks if it is ad

the it Promium (8 ilver Medal) ot (‘lne'h:'ll.::‘t: | witha ranbo of uvor 1M yards, and whic welih oaly | foot burr miillstone with s quscter twist Wit from the
-_‘“hr sale Mered and Con- | 135 pounds, are now belag made at Colt's Armory, Hart- | *Eine shaft to the spindle, and how wide
o By S - Answer: We do not like quarter turo flat belts, but

! fonl, Conn, be.
straction Co. 5 Broad St New York. P.O. Box 688, - st v o
5 b, | Electro Gold and Silver Plater on all metals, | Property armnged, and with plenty of leagth, (hey

Jos. Minchexer Machinist of Troy, Alabama, | | 5, 700 Umes do well. Try &5 Inch belt, if you have good dis-

oBers M services 33 Ageat presen thing yoars' experience, 1s open for an engagement, Ad- |
= ur:-m .‘.:.:, or .:::;m"u:n dress 8, C., % Unlon Street, Nowark, N, J. l tance between the stone and the line shafting.

B =5 P Machine to akon SatBous bk | Hand Brick Machine—Parties building n| J. P. W, says: I have lately put into my

anted. or black :: 1 Tu also, Machinery | MAchine that will recompress the brick after mouldlng | shop a ventilator 1 inches square sodabout 14 feot long,

o “m‘ s X Tm‘nu 'y:::g ¥ruit, or | and partially dried, will please address the Edltor of thin | extending fram the colling ovorhead, 7 feet out of the

::n.l‘:lmu- also, ?;:::n: 10 sy & Sat hoop re‘ny | papor, Dox 773, New York City. Send elreular. roof, 1have s hood at the top to cover 1t, which ean bo

for the barrel. Address I, O, Doy 2553, Bafalo, KX, Y. - B— e o | entaed any distance, from ¢ fnchies to 8 feot: but (L will

”__Fro not draw. A curront of ale sots downwards most of the
iy ‘f\-"’"” for l’:l&“‘d ;"(‘:.un}n:“r‘;" w‘: time, What Is tho troublo? Answer: We presume that
Powers & Welghtman. olphia, Ja W, |

\ .
e an equally large volume of alrrises through the chimnoy
D. B, Waggsner, Sccretary, ¥o 108 Cheatnut BI., Phfls- ' ,, l or elsewhere, where tho upward draft 1s more powerful,
= x

Company, Pittsbargh, I'a. Al work warranted.

perio ting Tel h Instroment
nse :ﬁu &m’# :tgnlv m Hpes—awarded

Iphis. Dear Sir:—At the gas cxplosion which oceurs \ .
:in our store, No. % Malden Lane, New York, on the | : 3 T. I. F. asks: In moking the driving or
#ist of December, the Garduer Fire Extluguishers pro- | | _ Y neks: Whatis the cause of the scale A o haE I DOrtion 1 Tes LN ORI ths Tavers to De:

e bed T » FOWETS | which ta found on malieable froa castings ? ::e:u.ke lnypnll:noln favor of the team, if any,as the
I 2., naky if there isanything better than | larger the elreult tho slower I8 the speed? Answer: In-

To Machinists and Manufacturers in want | , 57, i) cracks in wood previoas to varnfsbing:; 1f 50, | croasing tho slze of the band wheel in the horse power

::‘ a l'r\n:nl. ::tm“‘; ’::ﬂ &: :l"“ A":::::'(‘::r:’c‘r“: | what ts10? maehine will (nereaso speed of driven pulley at the ex-

of work, or av 4 . 'y $ b 3

¥, c:“ Phlladelphis, Pa. ' 8.—H. L. B, asks: How ean I remove paing | pense of “ll:‘ dﬂ\l_ﬂu fltlvrc«;|wh|'ch \: :Il; d‘llml:::l:, 'n:‘ ;1-:::
¢ \f Forki Machi f G (In pinbead spots) about a year old, from plate glass | 18T proportion. No alteration for the purp

Bu.\' Wood W orkmg ROLERGEY: O oty windows ? ing the lost advantago will be successful except by sae.

Boaton, Mass, LH o e il 4—1. L. B. asksl to Ko tl b rificing the speod galned,
To G, G. L—Having had experience with ~H, L. B. asks how to make the ca . . -
some patents for ebcmlc-u‘y" pt\'plﬂnxllnll dyolng moss | stamp ink uscd on a ribbon stamp for eancoling pur- | Q. N. nska: Which end foremost will a log,
for mattrosses, will communieate with you, with your | poses. thirty feet long and twenty inches In dlameter at one
sddrem dirocted to H., Pox 244, Plalafield, N. J | end, taperfog to a polnt at the other, tow easiest in
il 0 s A 5—C. asks : How can I case-harden part of | water> Anawer: The log will move more easily with its
Hydmulic Presses and Jacks, new and 86¢- | 4 gbject, such as the face of a hammer head, and leave | sharp end foremost. The principal resistance in’ pro-
RS PR R e st | the rest soft? | pc\lrlpng properly formed bod'l‘n in pvuer comes from the
o oot Lathe for $23. Goodnow & Wightman, | ¢ 5 gy 4ok5: What varnish or compo- | friction between the surface of the body and the water.
% u." » > | sition will make cloth wat without causing 1t to  In the case of a dlunt log ora blunt vessel, the reslstance
v bl erproof
Wanted, reliable and respansible parties o |\ D Liive o 10 Jose it color? 1% Increasod by the plllng up of the water In front. If
Sel) Milis, and other machinery manufac- ¥
urwdz:;‘:t:“?‘" “)l»“ e 8 _y Lt AN cornad e Do uked! Tor the log s moved sharp end first there 1= no front plling
F b Saw Mill a snu" MC;.. 'M‘“. like emery, and iz it botter than em- | of the water, but the latter Is divided and swiogs away
or the Best Circular Saw s and Steam | sidewlise with little or uo resistance, like the peadulum
Eogines, Statlonary apd Portable, of all Sizes, spply to | o7y for grinding steel and iron A Sobk:
the Mansticld Machioe Works, Mavsfleld, Oblo. | 8—A.M. J. says: I would like to know ;
For Wait's Improved Turbine WaterWheels, | whatcement,if aay, there s that will stop the leakage | T B L. says: Tast summer T noticed on
Improved Maisy, Gang, and Clrcalar Saw Mills, Paper | of crude potroleam from fron tanks which are caulked sy ring
Engines, Rope Cutters, &c. &c., address Marthew & Van | oo oo | color, about § Inches wide and 10 feet In dlameter. Upon
nys | examination I found that each blade of grass composing

'ﬂ“hsw'.:::;f '“;f;:";;:;:,'-" ‘-‘}- | 9.—J.E. F. asks how to preserve and stuff | the circle was covered on both sides with a kind of mil.
~ hmm? # :‘u' J‘“g Abbe, | birds, andhow to dress thelr feathers, which get spolied | dew, which, when undisturbed, was of the bluish colors
uptat Fagprid band. \ address J. v ; fn Killing. | :;t whoti mbbc: bcl:r'ccnh lhc; nngenéu hbcu;nc black,
Manchester, N. 5 - 5 A e grast was about 4 inches long, and when the mower
Circalar Saw Mills, with Lane’s Patent Sets; | 10—L. H. W. uk"f How sl ,I LOMDOE | o ron (hrotigh 1t; this substasice Tosc. {n & &lond and
more than 1300 In operstion. Send for descriptive pam. | #mall ploces of ateel wire,1:16 of an luch In dlameter | ™ orsk
and dess and 1 {nchlong ? Twish to temper 100t a tme, | Wa# blown away. On another part of the lawn, there
philet sud price Uat. Laue, Pitklo & Drock, Montpe- was another portion of a clrcle, about one half, Asl
ler, Vermont. = —— ‘ ‘ never saw one bofore, can you let us know what eaused
First Class Bed and Platen Printing Presses . | 1t,and why It assumed tho clreular form? Answer: It
1o order on short notice by Sollivan Machine Company, | ; would be tmponsible to give o positive answer without
Claremont, N. 1. same of the suk e for micr pleal fnation
Machinists—Price List of small Tools free ; But it fs very probable that a mushroom would have
Gear Wheels for Models, Price List free; Chucks and | been found o the center of the circle, and that the
Drills, Price List free. Goodsow & Wightman, 33 Corn- | “mildew ™ was caused by a scattering of the myrisd
ML, Bostoso, Mass. ' spores of the fungus.,
-
Wanted, by T. B. Bailey & Vail, Lockport, E.A. N, says: A discussion has arisen bo-
¥. ¥, Planer, Bew or second to plane 5 to 6 11, twoen myself and an old experienced engineer relative
oug, 3 1o %6 fnckes wide, o to some tronble that I am baving with the feed pipe of
Al Fruit-can Tools Fermeute Bridgoton,N.J. | tion destred can be obtained from the United $lates | the onglne that 1 have oharge of, The bonds in the heat-
Nickel Salts and Ammonia, “P"d‘"!' man- | Coast Survey Neport, The varlation s stlll moving ; or last but a very short time, and I have had to rensw
ufsctured for ¥ickel Piating, also * Anodes,” by L. & J, | westwirdly and has been continuously since the date | the whole pipe from the pump to the check valve (some
W. Fouchitwanger, 8 Cedar Steeet, Noew York. given. The exsct varlation at the glven locallty ean be | parts of (t sevoral tines) In the last twelve months, The
“Minton &Co_"’ru“,n by nppoimmont, Gil- detormined at suy thme by sny surveyor who undorstands | tank ls round, aod about 8 feet {n diameter at bottom,
bort Klllote & Co., Bele Agentd, ¥o, 11 Clinton Place, | h# business thoroughly. Apply to the nearost ono, and Just taper cnough to hold hoops ; 1t botwoen § and
Wb B, New York, A, H. 8. says: Iintond to build o residonee | 9100t Mghand Isralsed § foct from the ground, The pipe
For2,4,6&8 H.P. Engines, nddress Twiss | next spring, and deaire to make tho house warm aud yat | {0t the tank (o the pump \s one inch gas plpe. The
Tiro., New Haven, Conn. proof, If 1t can be done without too much expense, [ | PRIOD has a solid plungor 2N tnches In dinweter and the
lish Patent—The Proprictors of the | proposed to 1l every space between the studding with | PIpe that troubles Is | Inch gan pipe. The oM engineer
-E& & Claco Centrifugs! Pomp”™ (trinmphant st the | brick and mortar, leaving space of 1) Inches for room | CODlends that the pipe Is large enongh,and that the
recent Fairs), baring thefr hands full st bome, will sell | for plastering. |am recommended to 011 spaces with | Water contalus some mineral that Injures the tron when
thelr Patent for Great Britalo, jost obtalned. A great | &ry sand or dry sebes aifted fine, I 1 A1l with brick, I ""‘"'"- ;"r’:lh-l';‘hr I':.l"' I8 entirely 100 stoall, and 1
chance for busisess I Esgland. Address Heald, Sisco & | must haul them, by team, 8 or 9 miles, while sand may be | *PEETStcd Lo him that the pressare of the tank greatl
Co., Beldwineville, . ¥, | obtalned within half & mile at trifitagoost. Which had 1 | S8isted tho atmosphere in promptly flllog the "lt‘llllll’l
For the best Pressos and Dies and all Fruit | better usa tor my purpose? Will not sand rot wood work, | Produced by the pump, while the heat communicated to
Ca Tools, spply to Bites & Williams, 118 10 19 Flymouth | eYe0 I put lo dey? Wil tho amall nafls used to natl on |1t (tho water) would expand 1t and thus, havisg the
#t., Brooklyn. the lath be sufficlont to sustain the pressiure of the sand, | Pressure o boller to contend with, wonld creats groat
the stadding belog 16 or 16 feet high? It s suggestod | Triction. In proof of my position, T ealled bis ntten tion
that sand would atifle any fire that might start by clos. | 10 the stand plpe (which s 1% Inch gas pipo from the
fug around It, thus renderiog bullding much safer, An. | heck Yalve 1o the boller) and 1s seemingly as sound now
awer: There 18 dauger of the outside boarding becoming | 8 When putin. Willyou give your views oo the subject ?

band wheel of & comimon horse power larger, to

G. G. 8. aaks : What is the present variation
of the magnetic meridian from the true meridian ? What
0 ita vaziation al different times since 17507 s It still
moviag westward, and bas It been so through that entlre
period, or has any chaoge from the west to east taken
place? Ifso, whendiditoccur? Answer: Theinforma-

American Boiler Powder, for certainty, safe-
Ay, and cheapness, “The Btaudard sothinceustant.” Am,
11 Co., Box W, Pittaburih, s,

feale “.!:I’Bo'ul.. .;,..L"}',‘.“.‘{‘I"’..";“,':‘,’,lm",“; open by shrinking and warplog, in which case the sand [ Answer: We think the pipe too small altogether, unless
“r.au.w.mn.hl“,h. . will run ont through the open Joints or laps. Dry sand | the pump runs very slowly indeed. If the trouble arises

hat been uied for deafenlog between Boors Lo the extent
of four inches 1o Ihickness, buta special boarding ls put
18 o recelve I, #0 a2 Bot to bring the welght upon the
plaster | the resull 1n this caso as to dry rot has not been
determined. Dut Umber eocased In plaster and fu fron
has dovelaped & very dangeroos rot in this olty, Your
safest plan will be to loterlath between the studs and
plastor ono good cont, I you do not wish (o fneur the
oxpensd of briok A1lng. 1t y ou had bettor 011 (o at (he
«ud of your floor Jolsts with brick, s ax to cut off the
connection of the Roor spaces with the wall spaces, and
#0 prevent the passage of wind or rats Into the floors,

8. J. H.aaks : Why does nota top tall when
sploning, the same ss when It Isnotsploning? Answer

from oxldation by auything dissolved in the feed water,
1t should be caslly detected,

05?""' Locomotives, Steam, Vacuum,
Alr, esting purposes—Time snd Automatic Kecord-
Iog Usuges—Eogine Counters, late Usuges, ssd Test
Puitige, All Kinde fine brass work done by The lecording
Senn Gauge Company, 91 JAberty Btreel, Now York,

Dobson's Patent Seroll Saws make 1100
strokes per nilnute, Batisfaction guaranteod. John B,
Hou, 118 Liberty 8¢, ¥, ¥,

Pecl’s Patont Drop Press, Milo Peck & Co,,
Now Haven, Conn,

lm’- Wu‘ we. The

Six oot eroes cut -r:-t t. .._'m “l‘(."::j“:
N, Boyuton, 0

Beckmsn Bireet, New York, Sole m:.

D. M. says: 1 hayon brick building covered
with tin, with « PAMAPOL roof ; and from some defects in
putting oh the to, It leaks badly, capectally during vory
heavy rainn, Tho weohanlo Mumos the tinner, and the
tHoner the mochante, 1 think both are to biame. Flease
sdvise mo whether I had better tear off the roof or not,
I had the parpet roof to secnre safoty from fire from
bulldings & short distanes off, 1t may be best to change
the roof from a parmpet, Amawer: Do not alter the
parapet, bul Luslst upon the tinner's making the roof
tght. Ho shionld And s opeoiogs in 1t and soldor them
tlght ; and If tho purspots aro of brick, as we prosume

fanlt les here.

0. H. neks: What for each »q
1neh of water paseing --5'-".6':- froman !
40 foet u dintance of five miles could bo obtalned? |
«m deslrous of this nformation, ss my farm fs sbout the
above distance from the water works, snd (h
PIRE Lo supply tho ofty Are more than hslf tho dina
Aown In the streots s and (F L oonld canvey the water the
dintanes named, 1t seorms to e L ationtd have, with s dye
or six Ineh pipe, & power (o cont leas than o bulld &
steam onglne of ten horse power. Answer: Every ten
gallons of water, under the head fndieated, s capable of
developlog about a half horse power, If used In an ordl.
nary water whoel of small size. The pressare will be
1kely to vary fnmensely from that 406 (e head with the
wreater or less amount of water used tn the eity, and the
friction of the pipes will canse eonslderable loss. The
powar sctually dertyed fram the source roferred to will
beprobably bt & smsll proportion of that due the head,
but wo cannot andertake to sny how small that friotion
way be. Wa shionld antielpate that steam power would
Bo olieapor thinn wator power, and also more rellablo,
under sieh elrounstanges,

LT nodes: When wan tho game of chess
Inyeutod, and by whom, anid In what conntry? Who s
the standard authority on such games? Are thore any
rollahilo books on taxidermy, and whose Ia Dost for begin.
nors (n that art? Can you Inform me where Baters islo-
cated, as T eannot fnd It on any of the maps? 1 think It
1810 the Austelan emplre or near it Answer: The game
OF chiosn 1 sald Lo have beon lnv ented (o Tndia 5,000 years
Ao, Staanton and Hoyle are the standard antborities,
Professor &, . Nafed has pebifebed direotions for taxi-
dermists In the Report of (he Smithsonian Instftute for
160, Balern s the German uame for Bayaris,

J. nuks for a simple mothod of detecting
explosive olls, and states that his nolghbors use a burn-
fog Aold of which the yapor escapes through a burser.
He believes a good refioed coal ofl to be preferable to
(his fluld, whatever the latter may be. Answer: A per-
feet test for mineral ofl was deseribed on page 341 of oar
last volume, under date November 30, INI2, J.' Jetter is
oue of many saking {or instraction on practical matters
which come to us every day, answars (o which have been
already publisted In our journal, Petter evidence of
the continued usefulness of the SOIENTINIO AMERICAN
conld not be adduced.

C. I, gays: On December 13, about sunset,
thore wan o' blulab lght, apparently about the size of &
common barrel, at o consldorable hight In the alr, 1t
traveled westward, and would not have been noticed by
many but for the tremendous nolse, which Jarred the
enrth and made the windows rattle, It continued roar-
Ing al) over the sky for several minutes. What was (t?
Answer: If the blue Hght had beon fnvested with a tafl,

1t would be casy to for the ph : but
wanting that appendag, ! falls to offer a satisfac-
tory,solation.

W. H. C. says: I have had an argument

with a friend, who takes the position that the salls of o
ship, being the Orst part soon as she approachos, (s not a
proof of the rotundity of the oarth. He arguos that the
¢lrele of the earth's elrcumforence I8 too great, and ap-
proaches too near a strafght loe to produce this result
within the distance that s hip can be soen with the
unafded eyo. How Is this ? What!sthe rotundity of the
earth permile? Answer: Eight Inches.~How far can a
large ship be seen on & smooth sea? Apawer: Aboat 17
miles, if the masts are 20 feet high.—Suppose s stralght
lne, 50 miles long, to touch the cirele of the esrthat the
center of the lne, how far would each end of that line
be from the circle? Answer: About 417 feet.

R. H. M. says: We have two flue boilers,
cach of the following dimensions : 16 feet long, 4 feet di-
ameter, with 48 three (och tubes ; tho grate surface s 5
feot by ¢ feet. They are sald to be of Afty horse power
each. We have also two other bollers, each 16 feet long,
4 feot GInches diametor; one has 64 three inch tubes, the
other, 62. The grate surface {a 5 feet by 4 feet 6 Inches ;
sald to be of T horse power each. Oa the last named
bollers our working pressure s 80 pounds ; we very fre-
quently find great difficulty tn keeplng up this pressure,
with only one hundred horse power of work on our en-
gine. The length of steam pipe s barely %0 feet, con-
sumption of fuel, 6 tuns best soft coal, In twenty hours.
What I desire to know [s this: Is the estimated power
correct according to dimensions given, allowing the
usual percentage (which I bellove I8 18 per cent) for
condensation, ete.? Is tho consumption of fuel out of
proportion to the amount of work obtafned ? And (s the
grate or fire surface sufolont? Answer: Good bullders
of steam boflers nuually allow twelve feet of heating
surface per horse power, and, with good engines and
boflers, it Is sufficient. Five hundred and sixty pounds
of coal per hour, with a good eagloe bollers, should
give at Jeast 130 (ndicated horse po with the best
engines and boflers tn the market, 100 horse power shoald
be obtalned with a consumption of one balf theamount
of coal given by our correspondent. The proportions of
the bollers described seem to us good. Examine the en-
gine and the setting of the bollers, There 18 & serious
defect somewhere,

C, F. W, says: In estigating the power of
antifriction cams, Utake (L for granted the law s the
samoe an for an Inclined plane, namoly, as often as the
hight ts contalned In the length the power {s doubled;
but In my case the length of the plane s § (nebes, the
hight 3 inches, and when used, both planes work at the
same time, but the hight s double, making 6 lnch Is
there, or is there not, any power galned bDealdes what I
galned by the leverto work the sathe ? Answer: The rela.
tion of force exerted to restatance overcome, tu the whole
combination, can be determined by multiplytng the force
exerted by the distance over which Itmovesia itsown dl.
rection and dividing by the distance traversed by the
table of the press,  The result glvos tho realstance which
may be overcome,whatovor the ntormoedinte mechaninm,
and proyided there (s no freietlon,

M. D, K. nsks: 1. What is the highest speed
attained \n prioting cands, clroulars, ete, and what is
the name of the press? 3. How oan | ascertain the
power of & toy steam englne? & Is there an Hlustrated
dictionary of mechanical terms published ? . How are
colored Hithographs made, and are all ihe colors printed
at one Impression? Answers: 1. About 10 por hour,
by the Gordon pross or some one of (ts wmodifeations. 2.
Toy steam engines are generally 106 small for the ondi-
nary formula to accurately represent, Set your engine
to work ralsing a welght, and remomber that force suf-
Ifelent to ralse 3500 pounds & foot high In » minute
s ahore power, 3. Consultabookseller. 4. Bachcolor
on a lithographic print is produced by & separte tmpres-
slon,

A, A D. asks whethor the power of o hy-
draulle press (s doubled or quadrupled by the use of twa
or four small pumps, which Injeot the wator Into the
large cylindor, tnatead of onaj or, If not, whether the
effect of two or four of snch amall pumps would stmp

Tho principle lx, 1n sowe respects, slinllar (o that of the ' they are, ho should take patnt skins and comant the Jolnt

eequal to the effect of one larger one, the dlameter orb
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rather the ares, of the piston of which s equal (o the
samn of the others, Answer: To determine the powerof
tho hyiltraullo pross, measure the diameters of the pump
planger and the ram of tho pross, The square of the di-
amotar of the ram (4 divided by the quantity abtained by
multiplyfng the »g of the i of the plunge
by the distance from tho center of the plunger to the
fulerum of the pamp handlo and dividiog by the whole
tength of Aandle, The reanlt will be the numberof times
that the force exarted by the press exceeds that oxerted
on (he pump bandle, ¥ I not 149 The
sction of foar small punips worked by the eameo handie
would be equivalent 1o that of & siagle pump of doudble
dlameter, that s, of ares equal to the four comblned

asks: e to use any remedy,
vb{u. F&lﬂkm remove seales from bollers?
Answer: Mechanioal mesns are always (o be preferred,
1 the removal of seale oace formed, wheaaver they can
be employed. The use «f chemicals, in weak solutl
where thelr action can be carcfully walehed, is proper.
1 they contain sny seld, bowever, (hey will tnjare the
. metallie surfaces wherever they may come i
contact with them, Same apparently harmloss remedics
prodace scids by thelr decomposttion, and serious injury
s this someilnes cansed.

To E. E—To form a perfoct
ve, lnscribe & la

cabe in per
N w xagon In a eircle, then
connect each alternate angle with the center by a radius.
This will give a eube,

To W. G. B—This communication was re-
celved too late to ply wit qQ ! to an
carlier note. The desire of our correapondent ls, how-
ever, fully complied with in our lsst remarks upon the
subject of the dalance wheel. The oaly real galn in at-
templing to balance a reciprocatiog plece by a rotating
one Is that derived from changing the direction of the

distarbing action of the For ple, the
reciprocating parts of a horizontal stationary eagloe, if
runsing at Mgh speed, produce hori 1 fns which

ity foundation aad Bolding down Dolts sre less well Atted
10 resist than o moet the vertical strains which are pro-
daoed by the momentum of the rotatiag plece, whick
may be used to lize those horl 1

J.H. D. says: A friend claims that,if a
welght of #0:1bsa.bo put ona wagon axle (which s 20
1bs. on cach wheel), the pressure s the same 0o the
top of the wheel as on the bottom: while I assert that,
{f there are 14 spokes o the wheel, there Is just one
fourteenth of the weight on tho top. Which s right?
Answer: The problem proposed involves the ligher
mathematios. 1f the rim s absolutely rigid, and If the
Jotats are unylelding, the ins on the 1 spok:
will yary In proportion to the squares of the cosines of
the angles which they make with the vertical. In this
cano, the force resiated by the vertloal spoke, either at
top or bottom, Is About two fourteenths of the total
welght on the wheel, where all the spokes take thelr pro-
portion of the welght, as indicated above.

X. Y. Z. says: Will some one inform me
what causes slnks, hollows, or low places In brass cast-
fogs? Aunawer: The dofects you speak of ara due to va-
Tious causes, such as uneven shriokage, molds not thor-
oughly dried, eto.; but principally uneven pouring and
100 Uitle prosare ln the metal from the pot.

J, G, W, sends o mineral specimen and
sayn ¢ The plece Iaond you Ia broken off from o larger
ploce wolghing X of & pound. 1L was found while exca-
vating for acellar and was embodded about threo feet
below the surface, In & soll cotnposed of sand and clay.
‘When found, It was covered with an oxide fully ¥ of an
tneh thick. Many who have examined It thiok it ts of
meteorio origin,  But I have slways supposed that me-
toors cuntalned & conslderablo peroentage of tron ; this
does not appear Lo, for the minutest particles aro not o
ho least affected by & powerful magnet. Answer: It is
not of moteoric origin, but s tron pyrites (salpburet of
tron) which 1s not attraated by the magnet,

0 . : lam nl3=¢ a plain slide
ﬂg.mg':z'm The nuaolnobou
two thirds of the stroke. Is it possible to set the eccen-
tric 80 54 1o cut off sooner and still give suficient lead,
‘without changing the length of the valve? Anwwer: The
‘engine referred 10 I8 probably as well arranged as willbe
foand possible. To cut off shorter with a single alide
walve would probably cause exoesmive cushioning. To
make & change would require, Also, & change in the
Jength of vulve face.

(. asks how to make a machine to sand-
paper wood. Auawer : Use canvas belts strongly sewed
f hor at the ende. The thireads may be so tied togoth-
oF 84 10 leave the face 08 citiery side of belt perfectly
Slee the belt with & coating of fhin

) L easlly tumed. Use the best glue,of
ot the couststency for gluelng wood; put It on hot
Brash, aifting

v tho sand or esery on at onee. Go
round the belt s quickly se

©oid, | empty plpe, coversd

there Ia A thumping or pounding, ke striking with »
heayy hammer, fromn the time we get 8 1hs. of steam 11
wo have 80 1bs., when It censes, What I8 the cause of
sald ponnding? The boller tsalarge flue boller, four fect
tn dismeter and elghtoen foet lopg, The connection
plpe from the pump 18 sxposed three fosk (o the Are, anid
1na four fneh plpo, Whan In front of holler the thump
tng sounds at back, and at back, sunnda (n front, and Is
20 hoavy as 1o Jar the whate mill and to be hoard four or
five rods outalde, Anawer: Wo presumie that the action
described 1s due (o the presence of vold water In the
stoam pipa. Open the throttle valve and the pet cocks
in the eylinder, or In some other way drain the steamn
pipe and allow steam (o bow through untll the pipe s
thoreaghly warmed

D. M. O sakn: Is thore any process by
which graloed sugar ean be made from sorghum? An
awer: The attempia to make granulated sagaront of sor.
ghum have not proved econvmical, Keversl pamphlets
have boeen printed by agricalturs! publishers on this
subject,

J, K. M, asky: What is the most powerful
bleaching process, aAnd how can [ apply It for bleaching
an anlmal spbstance > Answer The best bleaching
agent for ordiuary purposes Is chioride of Hin I'er

manganate of potash ls aleo m e 9
Rold use, what s called Javelle water, 1o be had of drug
gists, can be used 1o Meach lnen and remove wine slalns.

mple Yor hoase

J. P, C,opays: | wish to illuminate a magic
lantern with an electrio Hght; what (s the best baltery
1o use, and what (s tho number of ctipa? Are there any
magnetic or other machines (hat would answer the pur-
pose? Amawer: It Is dificnlt to wanage (he clectrie
Hght without employing Foucault's lamp, and this s ex.
pensive, Professor Tyndall made use of three of (hese
lamps st his rocent loctures tn Now York, and ran them
with a blchromate battery of 30 eolls, It Is more con
venlent to Maminate s magic lantera with the ealciam
ught,

J. F, asks for directions for testing bleach
lag powder (ehloride of Mme) 2 Answer: It Is not eany
for any one but a professional chemist to test bleaching
powders. The ddrections for saccomplishing an acourate
soalysis are given in Fresealus' work on quantitative
analysis,

W, E. G, of Ky,, sends a mineral specimen,
asking what 1t bs, and of what use. Answer: It ls pure
malena, the great load ore of commerce,

J. M. W, asks for a demonstration of the
manaer in which a bird rises through the alr without ex.
ertion on fta own part, and states that this will open a
new fleld for perpetual motionists, Answer: If you
have read the SCIENTIFIC AMERICAX carcfally, you will
know that & bird does not rise without exertion on s
own part. and you will have a wholesome dread of any-
thing farther on the subject of perpetual motion.

F. A. K.says: Alover L has its fulerum at
the angle; the power moves the uppoer part, and the pres-
sure Is exerted perpendicularly at the right hand extrem.
ity of the lower part. Another lever, of stmilar dimen-
slons aad with 1ts fulormn similarly placed at the left
hand extremity of its lower part, Is of shape §. Which
will exert the greatest pressure ? Avawer: Tho latter,
or) form. Ifthe two arms of L are equal in length,
there will he merely a transtmislon of power, less the
friction, and no leverage atall. But i the latter form, the
levemge and [ncreasedpower will vary as the point where
the power Is applied Is mwoved further from the fulerum ;
and the leverage will be as this distance is to the length
of the horizontal or jower arm of the §.

E. M. asks: What cheap preparation can I
use to make a box water tight t eitherkot or cold
water? Answer: Dip the box ia hot paratia,

J. B. W.asks for information with reference
to the commission for observing the transit of Venuns
noxt year. Who haa (¢ In charge, and what has been pal-
Ushed with refercace thereto? He suggests that s tahle
of for each ber would be 3 waluable ad-
ditton to our paper. Auswer: Write to Professor New-
come, Washington, D. €., for information relating to the
commission for observing tho transit of Venus. We
publish a table of contents for each nuwnder oh our edit-
orial page.

C. M. asks if anthracite coal is injured by
oxposure to the weather, or by Immersion (o water? ~1
haye soaked It in Wator for somo duys without any in.
crease in welght.," 1s earbon soloble tn any Hguld with.
out chemical chinnge? Answer: Anthracite coal s con-
siderably deterforated by exposure to the alr, & faet that
{s too much overlooked by dealers. There Is no solvent
for carbon.

A, G says: | read tho article on the use
of arsonic in paper oo, and its effect on the
Bealth. Ihave s large case of staffed birds o my sitting
room, which are, of prepared In Do you
consider them Injurfous to the health of the occupants
of the house ; and Is the profession of taxidermist an
unbealthy one? s Ure's Dictionary of Arts and Manu.
Mctures an illustrated work ? And could Ind tu it full
¢ P of the © of trams and organ-
zine, and wearing of sllk ? Answers: Stutfed birds should
be kept 1n close cases, and the room be well veatilated,
s molsture sud changes of temperature will Mberate
some of tho pol fo. Taxid are liable
(o all the symploms of polsoning unless they are very
cautious. The article on slik manufacture, o Ure's
Dictiopary, Is fully Mastrated.

D. W. P. says that he and another person
have & dispute as 1o whether the hoat of the sun’s rays Is
increased by passing through plain glase of uniform
thickness, “ L Rold that it In ot hesays that 1t 1e,” An.
awer: The heat of the sun's rays s very woch diminished
In s paseage through glase, but not nearly »0 much as
the artifcial heat from other sources,

W.S. B.asks: Am I right in sapposing
that & cublo foot of atmospheric alr, at & pressire of say
one pound Lo tha square lach, would, al & pressure of
two pounds (0 Lhe square lnch oocupy & space of two
cublc feet and 80 0n, and s It the samo with all other
gasea? WhHat is the best rule for determining the pres
sure of water at different hights 7 Answer: The yolume
of ganes 1 governed by Marfotte's law, which Is that, at
the same temperature, the volume occupied by the same
bulk of alr s 16 luverse ratlo (0 (he pressure which It

o 1 the p of thy col of meroury In
& tabe Is equivalent Lo one atmosphere, sdding this pres-
sure (o that which the atmosphere exerts on (he mercury
wo have the alr subjocted to doubile 1ta uaual pressure,
and 1t is, consequently, reduced In volutie ong half. If
weo sabject It 10 & pressure of three atsaosphores, It will
be reduced 10 one Lhind, of four atmospheres, to one
fourth,of 1ts original bulk, The only vartations o the
Iaw are noar the polut of Nquafaction of gases. For
the pressiire of water, see hydrostatics (n any book of
physios,

H. C. S.asks If frost will follow down an

AL the 1op, 49 M 10 froese At slx or

at one p
:
| Jane,

twelye Inchon balow the frost level, Or, willa hydrant
frooge, If the pipe Is empty and the cn yff valve s Inm‘:
six 1o olghteen tnches helow where the ground Is froeen
Anawert (f both the pipe and the hydrant are emply,
whiant Ix there to freese ?

J. L nnka: In tho air which is injected into
the recelver or hoator of the calorio sngine warmod by
the exhatst bafore (1 (s injected or not? Also, 14 Lhe
rigldity of & froxen rosd bed the only cause of the mily
breaking? 1t s denled by some selentife authorities
that Iron I8 Tess tennolous when (¢ §s frosty, but expari.
enee seets 10 contradiol such & theory, Answers: The

alr entering & hot Alr engine Is not wsnally previously
heated. Malls have slightly greater stry ugth, probably,
when cold, but they have loss elasticity and consequent

| ty are leas well ftted to resist concusslon. We presums
that the last fact may fally reconcile experimental de

ductions with our exporience
E. . B.say#: The water in Lake Michigan

int, s bearly twa feet Jower pow than It wes lo
3L Bome persons have an bdea that the wearing
away of Xiagnrs Falla and the chaagiogof the carrent in
Chieago IUver is tho cause ; but [ am of the oplafon that
it is eaused by the setion of the elements or by evADOIN.
Wil you please Inform us what ls the esuse of Lhe
o of (he waters of this great nland sea?
Alsa where Is the wash or caving Ia of the blafls and
greal elay banks along this shore deposited? The wask
i» immendn every year. Answor: The hight of water in
the great lakes is grestly Inflocnced by the violence and
direction of the winds prevalling daring the scason, as
well an the greater or loss mmount of raln which has fall-
en wilhin the dralnage area from which the water Sows.
Weo do not suppose that the wearlng away of Nlagars
Falls has had the effect noted, but It would probably
require a geologieal aurvey to determine the real cause
precisely. We presame that the soll washed from the
banks is widely distriduted over the lake bottom, and
some of It §s probably carried down the Nlagara River.

. A. M. says, in answer to A J. query 3,
page W, that horn §s clarified by first putiing fnto
bolllng water, and, whett thoroughly heated, it ls placed
upon 8 woodet pla of a convenfent length, dnd seraped
trom the tip downwands, removing & shaving the whaole
length of the horn at cach stroke of the shave. If now
B3 & cloan surface, and s sawn Into one or more eylin.
drical pleces of convenlent sizo, enoh of which s split
lengthwise by passing It over a cireular saw projecting
through 3 tadble. These pleces are now placed agatn In
Yolling water, and, when 2ot, transferred to bolling
whale of], from which, while stil] hot, they are taken and
rolled or flattened and placed between sheets of Russlan
tron in & powerful screw hot press,  The press I made of
several adjacent cast fron boxes contalalng square opet-
inge to recelve the charcoal with which they are heated.
The pleces remain in aboat five minntes accondiag to
the tetpperature of the press, and whea removed sre In
the form of fiat, amber colored, transparent plates. The
color will I darker according to the length of time the
ploces remualn o the press.

tlon

great

R. B. M. says, in answer to E.S. S, query
9, page 3 : Jacket your pipes with asbestos paste, one
half inech thick, and then protect the paste by a cover of
thin boards or tin; charcoal pulverized, or any other
non-conducting material will anawer for the jacket. 1
have Jacketed my pipes with fize bay, and have had no
freezing sines.

A. G, C. quory 24, page 39, can temper his
taps la the foliowing 1 After hardening, polish
the bottom of one of the catting grooves until it is
bright (an old fine cut file will answer) ; then place the
shank of the tap In the tongs, with polat of ihe tap from
you and the polished groove on the upper side, and the
polnt a Httle elevated ; If a taper tap, the large part of
the tap should come nearest the fire. Thenmove it back
and forth over a slow fire, that has the coal charred so
that it will not smoke. Heat evenly andslowly until the
bright groove assumes a deep red color.—Z. D

C. M. says, inanswer to W. L. L, who asked
for an explanation of the configuration of froat erystals
on windows: The crystalline forms which the vapors of
2 room assume, while betng condensed on the cold panes
of & window, depend mostiy on the sarface condition of
the glass, A glass plate, absolutely clean and flat, world
show no forms, the frost belng equally distriduted. The
wiplug or eleaning of the window [nslde the room is
usually done in a roundish, spiral, or scrol! Itke manner:
hence the first adbeslon of vapor, and the subroquent
crystallization (1f we can call It s0) follows these lnes
and produces the well known fern-like or leaf-Mke fornms.
Bat wipe one pane before a froat carefally by hortzoatal
streaks only, and the next to It by vertical sireaks; and
the frost erystals will be formed (n the same directions,
respectively, much mote rosemubling those of some
chemical salts than vegetable shapes. Snow crystals,
forming in the alr without any chemlical or mechanieal
obslacies, are always hexagonal, with secondary forma-
tlons of (he same system.

T, M. W. says: C. A. do 8. wants to be
helped Lo his inde . Having had 1o Index 2000 words,
Ithiok L have a right to speak about It. lo the frst
place, I got hold of a somewhat stifflah paper (old ledger
paper Ia excellent) ; thea I cut it luto slips of convent.
ent alze (1 Inch by 2 tnehes will be about right), 1 put
down on each slip one word or sentence (depending on
the kind of Index), with page and other referchee 1f sach
s necomary. When every word or sentesce whieh 1
wanted In the Index was noted down, I got hold of 3
clgar boxes, which [ lettered from a to . I now dlstrid-
utod those slipa fnto the boxes. This done, I put e
contents of cach bux In & separate paper bag, put the
oW empty boxes agaln before me, got hold of a, and
distribuied sll alips bearing words beglaniag with a be-
tween these boxos, thus, aa, ab, ac,ad, etc., (0 the end of
the chapter. This done, T got hold of 24, and succossive-
Iy ab, ac, ete., and distribated those slips further, When
arranged alphabetically 1 pasted those slips belonging
10 & lu proper onder on brown wrapping paper. Haviag
treated & in this way, I took hold of b, and s0 o6 to the
«nd of the alphabet, 1t took me & fortaight (8 hours s
day) to get through with the distribution, and after that
the copylug took me several months,

A. G. C., on page 59, asks how to temper
taps, He must Arst of all bear (o mind that & tap ts sim
ply & series of cutters on & bar; hence the cutling parts
st be untformiy hard enough to cut, and the base soft
5 posaible to fusure darability, Thiscsn bo beat accom-
plished by dlpplng st as 1ow & heat as possible and wak.
Ing the outside hard, while the thalde will bo compars
Uvely s0ft whea robbed off ready for tempering. Ieat
& heavy ring (8 brokea pulley hub ls as good shanything),
which bave on side of your few for use while banlentug
(aps, and also & hoavy palr of tongs, wade hot In the
Mame way. Take the lover end of the tap with the hot
tonge, and tusert the tap 1o the eenter of the hot ring,
but do 0ot Jek 1t touch the stdes. It Is Detter (o keep
taralng 1t ronnd, If the temiper draws too fast, where
Beld by the tougs, cool It 0ff; Wove backward and for-

ward ontil the n;"} ocolor s attained. This, ton, de.
pends on quality of stes! and the slee and make of the
tap, and Inatly (he purpose for which It is iatended.~P*
MeC,

W, A, W.omnye, In answer to J, E. S, (qoery
2, page 10), who ssked how to make s boller for s xusil
steam englne, ta he heated by a common stove: Anything:
that you can make tght, with hesting surface enough
to make the requisite smount of steam, will azswer the:
purpose. | saw & boller and farnsee In Grand Rapids,.
Mich., that was made sumethiog ke & box stove with
boller sot o the top, about one Balf the diameter of the
boller belng Lo the Arebox thore was no grate In fire-
vox or 8oz in Boller, 1t was oast lron and evidently all
cast whole, except the bottom of the furnsce and froat
end of boller. The eylinder of engine was 35y 5 lnches
A safety valve ane ineh In dlameter will be plenty large
enoagh. Tea pounds pressurs will be all you will aeed
Why not gear op higher and rin your engine st MO rey.
olutions per minote lostead of J0F

J. W. says, insnswer to J, E. 8., page 378,
volume X XVIL, and W, G. B, page 71, volume XXVIIL,
on transaission of motion: [ would say that It s slsply
absurd 1o refate & thing we have not seen practioally
tested, W.G. B scemas to be s true disciple of doabting
Thomas, and muck ke the man who, when be hoard of
ihe first lron ship being built swore it would siak. |}
stmply assert that 1 have scen belts ss wide as four lach-
ot work admiradly oo the plan described by me. And
further, It has come under my notlce, since I wrote mmy
cotununication, that seven Inch belts were worked on
this plan at the planing mill (recently destroyed by Sre)
oa Frealdeat street, Daltimore, and will be used sgais in
the reconstrucied bullding. | have oaly to add that, In
coustructing the ahifter, It should only allow the edge of
the balt ta come falrly with the edgn of the loose pulley,
+0 that the pressare of the shifter with the pliability of
the belt briogs It ln contact with the revolviag fast pal-
ey, when It takes hold quite esally.
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The Editor of the SCIENTIFIC AMERICAN
acknowledges, with much pleasure, the re-
ceipt of original papers and contributions
upon the following subjects:

On the Equatorial Protuberance of the
Earth. By J. H.

On Aero Steam Engines. By D.B. T.
On Flux and Reflux. By R. W.

On the Action of Water on the Tarbine.
By J. B. R,

On a Unity of Action by Inventors, concern-
ing Foreign Patents, By J. A_B.

On the Wheel Question. By H. E. M.

On Protection from Fire. By H. & B.

On Financial Science. By N. L.

On Tidal Water Power. By W.B S

On the Astronomy of the Ancients. By C.
A L.
On the Motions of the Sun. By A. D,

On the Mineral Wealth of Virginia. By
W. De H.

On Marine Camels. By E. S. F.

On the Servant Question. By L. C. G.

On the Use of River Water for Extinguish-
ing Firesin New York. By W. B. D,

On the Detection of Explosive Oils, By J.

|OFFICIAL, )
Index of Inventions
FOR WHICH
Letters Patent of the United States
WERE GRANTED FOR THE WEEK EXDISG
January 7, 1872,

AND EACH BEARING THAT DATE
| Those marked (r) are relssued patents.)

SCHEDULE OF PATENT FEES:
Ou each Caveat
Un each Trade-Mark. ....... o
On tling each application fora Pateat (17 years)
On basing cach original Patent, . ...
On appeal 1o Examinersin-Chist
Oa appeal to Commismicner of Patents, .
On application for Relssue........000nnee
On appljeation for Extension of Pateat.
On granting the Extesslon. ... oovve.

On aa application for Dealgn (35 yoars)
On an application for Destgn (7 years). ..
On au application for Design (14 years)

Bag boMer,J. B, Drowa............. - s
Bag fasteaing. mall, W. J. Stowell. .. . em
Bayonet attachment, J. W. Nell | L 13aam
Bed bottom, spring, J. L.Secomd. .. ... ........in. s
Boehive, D, LOOIbORITOW. ...0vvrsvsiienns ceenns INLSST \
Bee blves, honey box for, Johnson and Barker ... 186674
Bell ringer, stoam, West and Parker........ooooe. BT )
BMower for grates, F. MeCarthy pRE Y l
Boller steam, F. A Woodson. . ...ovivrieinns 13450
Boller, sectional steam, Badeoek and Wilcux. 1550
Booe black, revivitytog, A, Lomsky. .. .... 1.
Book, memorandwmn, H. M. Hinsdill, ... S T T
Bool heels, C.W, Glidden. ... oo ASS
Boots, machine fur, O, B, DL D_and F. M. Rlake. . 130384
Boring machine, N, R & A, P Merchast (¥),....... L5
Botthe stopper, A Mabbard. ... ... (S )
Bracelot fastoulng, ¥. Kursh, . .. 13,88

Drick machine, B, It Hubbard......
Bridle bit, J. Lotohworth........
Burtal casket, 8. Steln

Canal boats, propelling, A. Ames
Canal boat, G, I, Martly,

0 Julce with sulphurous achd, J. Dymoad FRTI Y

coupling, J. W, 1ates.....oovuinss seenneess 1L
Oarcoupting, J, L. Do Good. .. ovoivvnrninns LT
Car coupling, C. M. Keadall, « e
Car coupling, B, Moore., Sesaanea .- 1 me
Car coupling, street, J, Stephenson . s
Car frame, B M. O, Parker. ..., . m
Car spring, J. W. Culmer, oo 188
Carspriog, milrosd, J. W. Culmer. iy JETRTY

Caraxlebody, i, O. Downs. ...
Caraxie, lobricailng, J. R Mosris. .
Carseat, raflroad, A, Barsey
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108 | Spletts, produetion of, ste., J. m-"n .
POLA | Bpring, corent, B OH, Barnes (1) oo

Cnlityator, W, G, Halburt,.
Cultivator, J. M. Helges. .
Unlityntor, I Sherrdll “w
Cultivator, eotton, Boll and Wlal«ld
Onrronts of rivers, utilizlog, B, Vala
Perrick and erane, J. W. Konnedy ..
Door eheek, G. Rohrbaker. ...,
Door, hanging, G. Heegler.......
Drawling boar), T. H. Kane. oo
Dryer, Gitdw and Dorwiek ...
Dritis, gudde for roek, A Ball . N
Rlectric measarement, L. Dradley ...
Blevator beake, P P OanBedd oo
Elevator guide, O B O ‘ N
Eagine, hydraulic, B. F. Dobson. ...
Engine, steam punplhg, A. Jh L. bonn
xorel apparatoy, 1 E, Eastoan, ...
:nhd:::ru‘;::ﬂu. metallie, A.J, \'namm . 181,619
Fan, sntomatio, A P HEME oo 14,04

Pan, automatie, Lawrenos and Sanders... BT TR
Fenoe, adjustable pleket, J, 8, Anderson.... LK)
Fite, bl and Jetter, A, J. Mamhall S I TEAT
Fire alarm signal box, F. Latta, ., L 1AL
Fire arni, magazine, A, Burgos oo 181580

. s

Flonr, preparing, L. 8. Clilchester.,
Flowers, bleachlng, ete., 4. Woand M, L. “IN LA

Pruoit dever, A, Edwards

Fralt cans, tongs for, A H. John-on . 13te
Gearlag, E. G. Chormann ... ...ocvinns w1850
Gonprator, steam, J. W. BooXwalter, .o .oooreeens, 1MESS
Girdess, testing, I Juckson [<sasassria SIRBED
Grates, blower for, F. MeCarthy Eas soTh SOl 1IN
Gultan, R. Enam. . cebsdenesi idassinansanisie 159
Harvester, J. Tnmmua caRs dupbessinselsravre N H1 R
Harvester, corn, W. 1L Kenyou verssavevnsiss SHAUTE
Harvester, hemp, P. 8. Fitoh AN RRRil 3
Harvester, graln wheel for, G. M, Patton........... 184510
Heater, feed water, Roody & Merrlll.. ... 154,634
Moge, F.Musger. .. ... At crrernae JRSANT
Hinge, butt, I L, Thomrwn. ..................... 1615
Horse manger, J, C. Higglogs, cese 184,001

Horse power, L. J. Bratt....
Horse power, L. Bronson, ...
Horse power, H. Smith, (r),
Horse, sun shade for, S. Rath,
Morse shoe nslls, roll for, Harris & Dusa..
Howe suction, W. C. Downs.,
Husker, corn, J. M. Carllsle.
Inkstand, W, M. Brooke.......

Idinglsss, mannfacture of, J. Mnnln(
Jack, ifting, W, F. Arnold

. IBsST

Jeck, itfting. J. W, Shankisnd.......oooo.... casenses 1000
Jack, self scting sploniag, J. Bhaw, . ... cooiiiinnan 184 567
Keys for locks, W, WHOOX. .....vvvi s P
Kuobs to spindies, sttaching, 5. Selden. . 18450

Molding, rolled iron, Manly & Sellers............... 134
Moldings, ete., Slitcg, Hamburger, Slakind & Kleln 111,59
Mouic portfolio, F.C.SchumanDd. .......ccovvmrvcenes 154513
Mesle rack, C.L.Ely............. . 1850
Music leaf tarner, L. F. lonvcu 181,557
Nall elincher, J. Kuaz........... 134,050
Xafl slating, T. 0'Gara. 184,500
Nuy, ¥, L. Delfer..... < 18,600
Organ, reed, W, H. Gen'ub ........ 181,59
Organ case, cablnet, A, J. Sorensen.

Palint, fireproof, C. P, Crossman,,
Paper bags, making, C. ¥, Azuu
Patterns to their plates, attaching, J, H. Harper.. 131063

T mn
Pear! finlab, prodacing, &lhﬂm & Witteck, ... 13158
Peucils, cottiogiead, A. Warth,.............. o 52
Fuotographic plate holder, J, nw-m.. 2
Puyrdea) oulture, G, B. Windahdp, .. 1A
Pictores, coloriog, C, J. Mettale. . ... 134,600

Plpe tor serated Uquids, O, ¥, Stedman.
Pitcher cover, W, Bradley...........
Pianter, corn, W. J, C, Crandall,.
Plow, 1L G, Hobsot . ,...evvuniis
Plow, W. M. Watson.....
View, gaog, G. A, Groves..
Portiolle, J, C. Koch, (1),
Fot, coffee, B J, Chilide..

mow mm, W, C, A, Frorichs
Refrigerator, 8. B, Condon, .. ...,
Rendering machine, fat, Weber & Hlafert,..
oot voveriug, 1. U, Piper..... ’
Bate, Reaproot, J. W, Warner. ... %
Bash bolder, B, W, Warron. ..., PO TR 119
Batln finten, produciog, Delderhuse & Witteck .., 151,540

Baw gulde, ¥, Prytta),, PRI 184,700
uvmll.w.n.bou.. 180000
Baw mill dog, B, D0, Doon..,

Faw umn devies, C, ¥, Hen.

Need suparator, W, J. Walker, (r) . b
Beparator, thrsahiny, . W, How o B3SATY
Bowing machise, E. K. Beas.. , AR Y ]
eSwing machine, K. E. & ¥, l-. ....... PR T

[Fpanmnv 8, 1873.
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Ehavel, ash l&..n.w. 4
mu\-mmmv.cﬂ..
Rkiving counters, O, Keniston.... ...
Boap, ote., mixtag, O, 3. fheh uitee. .
Eplndlo, babbly for, B Garsed
Spionlng apparatus, ¥, Tally

Spovls, mandrel for making, J, W, Foster.

Bpring heads, manufactare of, . llopool Oheivess 3219
Spring for yehleles, ¥, K. Jotin. . Lo 1M
Spriog motive power, T. I\, runny 1880
Staves, machine for Jolating, 8. 8, Gray. . 185
Staves, croaing and chamforing, 8. 8 Gray L s

Steam holst, O oand N, 1. Otls
Stecl, manntacture of, 1, A, Lovalloin
Stowring apparstos, D, N B Oomp, dr...
Stone, ete, composttion for, J, J, Bartiott, ...
frove, heattng, W Treadwell .. R LIRS

Blove, reservolr covking, I Lappin, 100,654
Btaye board, ote, PO Rowe, o v 10,0
Stove for heatlng, vapor, D, Borkey. 104 B8
Stump exteactor, B, Daylias, ... 1
Sagar, manufacture of foaf, B, Langen . ..., (LN
Sugar, cutting, fronjes and Benneokendorf. 104,588

Tablo allde, extenston, G, W. Townsond. ... s
Tanuly extracts, waking, Johnson and Goodell, ... 18455
Thraahing maching, D. C. Daughman (r).........
Tobaceo pipes, componund for, W. E, Turner, .
Track clearer, Ao J. GOV, ooiiiiinniiinnins vees 1BLGED
Trap, antmal, J. W, Gireono

Trap, stench, PP, W. Doherty.

Truck, hand, L.Gllson. ... . Aooe CIMam
Valve ahoek, J. O, Hoadley, oo, LA
Valve, water, W, Koamey (). . BN
Vat for infigo blue coloring, G, Molt, PR LI
Vault, freproof, J. W. Warner, ... R L)
Votoerinary applinnee, Soott and Wilson, . Mo
Washboard, J. T, and I, 1, MeNally. LR
Washing machine, A, M, Olds...... AN
Woaxing thread, C B, Lowla. . .ooooeen 1,800
Wheel, paddle, Walker and Holbrook, oooviviinins 154,520
WROUk WAty D COX.,.coictivnnrarninitscareststoiss 13150
Windlass, D, N, B, Coftin, Jr, . AT
Writing tablets, A. 'lculniller RN

APPLICATIONS FOR EXTENSIONS.
Applications have been duly fled,and arenow pending,
for the extension of the following Lettors Patent. Hear-
ing» upon the reapective applications are appointed for
the days herelnafter mentioned:

AT —Sewixa Maonixe—W, C. Hicks, March 26,
23080, —STEAM GENERATON~A. I}, Latta. March 26,
L3505, —SOREW PROPELLER~], Montgomory, March 26,
23000 ~Hanvesren Raxe, <11 I, Scovillo. Mareh 26,
20,02, ~Cooxixo Srove~I', I, Stewart, March 20,

260 ~GATE FOR CaNAL Look.—C. W, Willlams. March 26,
W86 ~Srove.~8, B, Sexton, April 2.

25785, ~DovnLe SEaMixo Macuixe.—J. Wilson, C. Green,
W. Wiison, Jr. April 2,

20708 ~Craoken Maonixe—J, Fox. April2.

2526, ~SKATE FANTENING, ~J].11.Coo,W.B.Sniffen. Ap. 26.

EXTENSIONS GRANTED.
2050 —~Weixaixo Maoniye~J. Allender.

22505 —Exany Wunets axp STioxs—T. J. Mayall
25 —Srecracte Fraxe. ~T. Noel

DESIGNS PATENTED.

6,58, —Caxrer.~W. Gllmour, Kidderminster, England.
6337 —~Canrxr.—J, Powell, Kidderminster, Eogland.
6,335, —Sworo HiLy A¥p Scannaxp.—V. Price, N, Y, elty.
638 —Canrxrs.—A. Webster, Jr., New York city.

TRADE MARKS REGISTERED.

1098 —Cuaxraoxs Wixe.—F, De Bary & Co., N. Y, city.
130 —Smrpre ~C, W, Jeaks, Somerville, Mass.

l,lm —Yn.l.l.—? Ju'lll & Soun, Shfﬂtld. D:gbad.

TALUE OF PATENTS,

And How toObtain Them.
Practical Hints to Inventors.

ROBADBLY 0o Investment of a small sum
of money briugs n greater return than the
expense lncurred In obtaining a patent evon
when the nvention is but s small ope. Large
fnventions are found to pay correspondingly
well, The names of Blanchard, Morse, Bige-
low, Colt, Erlesson, Howe, McCormick, Hoe
and others, who have amassed (mmense for-
tunes from thelr Inventions, are woll known.,
JAnd thero are thousands of otbers who have
roallzod large sums from thelr patents,

More than Firry Tuousaxo loventors bave ayalled
themselyes of thy services of Muxx & Co. during the
TWENTYSIX years they have scted as solicitors and
Publishers of the BoreExTIFIO AMRRICAN. They stand at
the head fu (his class of busloess ; and thelr large corps
of asvistants, mostly selected from the ranks of the
Pateut Ofice ; men capable of readoring the best service
o the Inventor, from the experience practically obtalned
while examioers la the Patent Ofice : enables Muyy &
Co. to do everyiblag sppertainlog to patents BETTER
and ONEAPES (han any other reliable agency.

To Make an Application ror a Patent.

The applicant for s patent should furnlsh a mmode) of
his invention If suscaptible of one, although sometimes
1t may be dispotised with ; or,if the Invention be a ohem-
feal production, he must furnlsh sswples of the (ngreal
ents of which his composition consista, These should
e sconrely packed, thelnventor's name marked on them,
and sent by expross, prepuld. Hioall models, from a dis.
tanoe, con often be sent cheaper by mafl, The safenst
way 1o ramlt money Is by a drafl, or postal order, on
New York, payable Lo the orderof Musx & Co. Poraons
who five 1o remote parts of the conttry gan usunlly puss
chinse drafte from thelr merchants on thelr New York
correspondenty,

Address

MUNN & €O,
PUBLISIHERS SCIENTIVIC AMERICAN,
27 Park Row, New York.
OFFICE IN WASHINGTON-Corner ¥ and 7th
atroets, opposite Patent Ofice

nm or ADVlmIll

*M.--....‘
?:-MOP-"- « = = =« 75 contanline

Bogravings may Aead adeertisements al tAs same rate per
Hne, by mearuremant, as the Mm-gn-

A Wonderml ! l

.a,(.hro-
mo to eve subseriber, by fAret rnnll mnno}‘
t mbloed! Spee lu-u
S i o
KN, Publieher, Chieago, | s

INVENTORS

o (a1l (i thele efforts to dispose of thelr rights
1‘::'::;:.“.:1 patented or mm will do \';nll o consult s,
oltor porsonally or l? i), free of eharge, Many Yaluw:
h\w‘ Inveutions -w % I‘l'llllllll. for want of proper
mnmu wont, that might realize a fortuna for thelr u-n-
nr-. yineced 'In one Immla and bronght 1o the uunnllnn
pltalinte, Only those will be noeepted which wao
rv fun\llllm\ oan bo xold, as our object s sololy the l’?l"
on of & gomdesion, A candid bplnion oan there
he rollod upon, No charge for services U lens Kueeons.
l 1. llc-nrn o0n on application, u. l-.. lmllml '8 & Cuy,
o2, 6, wnd uﬂ!mudwny. Now York €

POREMAN MACHINIST —\V;\‘I'l'l'.l)mA
B nrsagis peict e et et

Noxt?

tr: umt Jovenile Magaxine. o.
(L]

the machinery o
't'n n:‘u"v‘mllnlul ’N[Il ra, ndditions, oto, ust bo a good
drnughtaman, stoady and relisble,  Only foll uﬂl('ulm
will recelve attention, Address C. E., Box & S & k

ACHINERY of all kinds, Now und Soc-

l ond Hand, bought and sold by S, C. HILLS, 61
uunundl Siroet, New York.

( NI WHITNEY WATER WHEEL, 18in.

t rioe §125, for nlnb
dism,, now and comﬂt\;sl:“ ru'!" l.ouluvllln.

AGENCIES
Northampton Emery Wheel Co. |

OF LEEDS, MASS,

Goodnow & Wightman, 23 Cornhill,
May & Co., 14 to 3 Ollver 5t.
to & Conant.

Belcher Bro &
V. P.Walter's Son- 1228 Market St
ﬂubb‘rﬂ llpplnrnllﬂlu'uet:l & Co,

BOSTON...

WORCES
PROVIDE
PHILADE Ll'lll AL,
el ﬂ"lll'ltull

cINe I\\.\TI

TOLEDC

INDL \\,\l'ul.ln

AATSHVIRD -, Kwbonny

3 HVILL

DETROIT, Waelch t arime hn.
OICAGO Ttoohonter Mach, Mk O n.,ﬂ& 1 5, Canal 5t
MILWAUKIE. . Arnold & \&lo o W. Water St
51, LouLs J5 P, Corby Lu..’i\w No.2d M.

1840, FAIRMAN'S LATHE CHUCKS, 187
Price List of Unlversal (‘hurlu. Includlnr Steol Lm'er.
und l|u|u Ohn., $13; 9 In., $16; 12 In., $20; 15 In 1 18 1o,
% A In,, $40, ci‘ry (Jlunk warranted Wruugm. Iron
mnnllllp
IRMAN & co.. Baltimore, Md.

- IVINGSTON & CO., Pittsburgh, Pa., make

a Speclalty of light gray fron CA F us. Pat.
terus sent 1o them recelve prompt attention

00D AND IRON WORKING MACHIN-
ERY of all kinds manufactured by T. R. BAILEY
a VAIL, Lockport, N. Y. Illustrated Catalogue free.

HE MORRIS & HEYWOOD TIMBER

Dending Co. Manufacture, Sell, and LImn the use
of Wood-bending Machinery. Address S. M. BARRETT,
l’r\wl , corner Front .nd Walnut Stx., Cinelnnati, Ohio.

WO00D-WORKING MACHINERY.

New and improved Woodworth's, Danlel's, and Dimen-
slon Plnuen. uouldlnc. Mortising, ‘l‘enon nfn m
Boring, Upright Shaping Machines, ete.
and u:an. Moulding Cutters and 1?- er’
brated l’-lell‘ﬂ-leher Hends nond nlleu. oon-
tantly on band made to order.

R ALL & CO,, l&lubcryﬁc,Womnn.lh-

“OOD\VARD'S COUNTRY HOMES,
1 0 ur.slo~25u4 PLANS for

Jaws, and best wor

oumo moderate cost

Bll
Prxul &@lvn‘. g York

EF™Send for Catalogue of all books
—on Architecture, Agriculture, Fleld
Sports and the Horse

HREE SPECLMDN COPIES of the AMER-
10AN S8TOo0K JOURNAL, Handsomely Illustrated with
fogravin of ﬂonu. ("lul Ehoop. wi Poultry
AniDs “::::r : toall Bhe aund ;:m.mo-m ';:rrl;:)‘i'
sgo. Addross N.P. BOYER & CO. l’nrﬁuhupr;. el

Purchasers of Saw Mills

are notified that we have commenced sufts fn the U, 8,
Clrcult Courts m-hm CovLx, Buanke & Co,, Lebanon,
N. M, Luke BozeeLy, St, Jo!m-lmr{ Vi, and F, C, Cax.
nee & Co, New York, (selling agents of l\clknlp. Ely &
0., Northdeld, V. \mrln{rmx'mrnl- of patents granted
Dennls Lane for Improvementa In Clroular Saw Mills,
The public Is cautioned agalnst buying Mills or Set
Works manufactured and sold by the above named par-
tos, or any other, In violation of our rights, ss we shall
lml.;u uu-'lulrlu:; {-’tr;\ l‘l'u- ({x'u"nh-n! of ihe law, and
iold purchinsers of Infringtn lls or Sot W
hl'r for the v of lhe'nme ¥ gt
MIr patents cover improvementa in hoad blocks gene-
mily, setting devices, dogging devices, s
.n'u.l (ﬂ(‘lluln.l ot works T EIu pering devicnss
eacriptive pam \hiots sent 1o any address,
of l.aue‘g patents urnl-hed upon :auul i iy
» PITKIN & HROCK,
Montpeller, Vermont.

MPROVED FOOT LAT HES
Slide Hests, Hand Planers, Seroll Mv-
superior Lo all others, \(Illn[ overy where
Catalogues free.
N.H . BALDWIN,

Laconis, N. R

ERIE RAILWAY (‘i)\ll’;\NY

(1O, Box ) vic { l'“l"_‘!"'“\"'ﬁ OFFVIOK, i
To Buivon BurLouns ; EW YORK, January §, 1878,

The Erio Rullway Company pro; Oho, as the ronew the
:"I-luv nlml tholr I(loxu) I'n substitute tron for t:oml ln:
INYO R Muv number
LA erOF bridges In spans varying (lmu \}

With » \ln-n 1o determining the best plan to

! adopt
lln"\ In\)lu You Lo makao n proposal, hn’ml upon plnllu:
.\.:I.:h:-‘ ~¢”|I'I‘:Iulh;'|-m 1o :n furnished by you for 'nlduv- of
yar m“w| I Trom %0 fout upward, with your price foy

«t your price be predicated upon the fxed price of
tron ahd Meel, 1o be varied as those materialy :nly nd.

vauce or decline in price,
A. 5. DIVEN, Vice-I'resldent,

vl &c,,
To E lectro-Platers.

l \u: \l!l I|(ll » CHEMICALS, AND MATE
L n s ] ¥

snnufsctyured angd u..d In‘\'l-lt‘:\"":-:"]‘i :;t’)‘l"n‘::’ “'n.:'

tng Electrician, (9 Bromfeld Strees, Hinton, Mass.

trated catalogue sent Crev on 1Y plll atlon,

THE

roun

1873.

| e ———

T BPLENDED BOOK vlll
o pnmllnad ‘2{“‘“ Janua
:l'::ah:a'm o u\u ve m
thr p . ﬂl
2 “.“F'.;f:.“.. o .n“‘g:. a‘;‘.’%’&"‘ W“

fn“" rts, with o

mmvmuu
the Proccuel o} Working ron Ieol Lead, Copper,
Gold, snver. and the varfous heulo, with ﬂnv-
ings of New Apparatus, descriptions of New
gl“lg(;?lug ?lfg" ':,l')“bxl% 8' &'zxn'{ﬂc Enbndn‘
descriptions of New Mechanieal Ptoee-u
tions, Public Works, lmpnvrmenu \n Steam En.
lnrn Noflers, .\lolon lhllwlyl. Canal hlﬂ;ul
vaval Enginecrd .f Mochanteal ‘En Cl:
Englncering, Buil lnn. New Mechanfcal Inventions,

BT LT, MEAT, SOUND.—Embrac-
ng llm latest lmprovcmcnu in clcrn&hlynnd Tolo-
r{n Engineering, Improvements

o8, b:lmtrlc l-:nxlncn New and Useful Appllutlonl

of Elcotriolt Arts—with engravings.
4 ~TECHNOLO Y.—B.mhneln New and bco(ul Inven-
tlons and Discoverles relating to T ARTS; Im
provementa in l'hotomphy l'rintlng Naw Imple-
ments, New Machinery, Noew ancs, New Recipes,
mproyemen s pcrnln(n; to Textlle !ndnury. Weav.
ng, Dyelng, Coloring, and the various branches of
Industrial Labor, with accounts of New Industrial
-"roducu. Animai, Vegetable, and Mineral—with en-

i~ ou?r AXD HORTICULTURE.—Descriptions of
me- Shrubs and I-‘lo'cn. {ntroduced

urlnc me preceding year, with New, Useful and In-
acu in relation to Cultiva vation, Fropags-

vings.
c-.a%cvucux RNew and Useful Information in
branchea Agricultore, with Notices of New
Pmeena. !\ew Tm: s, N
ete. Improved m of Trea Sol
mnru.ln(umtloumm me-

eir Discases, Treatmne:
‘L—BURAL AND HOUSEHOLD, F B(i o
t Information eon mlnl i

provemenn the pv ounl.
niture, IV umnuo-. unn Pro.
ceueun pnuu. e Information
to F ton nnulou.elc..
New and ann- lo Lecipes, and a ml ty
Miscellaneous u;?muon pertaining to ouse-
hold—wi

S—MATERIA 1CA, & tgl!l.

- "‘"ah_“‘\" “"‘Q:.d..: tons. New

2—SATE AL HISTORY AND ZOOLOGY ~ T—Toe latest
discoveries In

s pplian-
Er R e

eomiu rela ‘o m
0 C 1IL—METEORO PHYSICS,

mméﬁ” .:: a:uri:nuon!‘}:%r:::

hu 1 Pal —l
- SHERE O 9' s

moltlntomtlnl oo onl nyostigatio xﬁ
ports oconnuo %J erllo.

eove omenl.

13.—ASTR! ounu D scoveries lnd
lnxormulon n-l- ng lo l um-. Comuu. Met
ites, Aurora, the Sun, Ith po # of Astronom!
Phenomon- Proy n-u atroments, ote.

u & 5—!! OGRAP: xcnol.ou\.-m o

istingulshed Men ‘o Mleu 'llh ste i ﬂle an

nluer Pomuu. Notl ‘mmlnrnl nen con.
nected with Al and s
with Portrllu.

Every n who deslres to be well informed concern.
Ing the gogmn of the Arts m#n&‘lfn ould have a
copy of SCIEXOE RECORD Fo will be a most in.
teresting and valuable Book, and should have a place In

overy Household, in every Libea
) llu:’dpuuwly Vound. Many Engray.

'eo.Ocu vo.
all to .lll parts of the colnl'y. on recelpt of

g
ot by
the price. A Hberal discount to the trade and to can-

vassers. Forsale at all the principal Bookstoros.
MUNN & €O, Punrisnuns,
37 Park Row, New York Clty.

Tue SCIENTIFIC AMERICAN will be sent one year
and one copy of SCIENCE RECORD FOR 1973, oo
recelpt of $4%0,

SCIENCE RECORD FOR 1879, uniform with the
adave. Price §2

THE SELDEN DIRECT-ACTING
Steam Pomp

I8 THE BEST Stoam
Pamp made.

Soud for Clrou.
and Prive List to

- A CARR, ntonnhnd !lmt

__New York Cuy.

1“{‘15",11:-3.:11;1:-1;1- of C, N, Gows' patents, ra
sued, for uu-mvuu nu o Notse lay Eakes
w:w‘lbmnn with a fow m riies 1o manu Im

erwise. Address F.¢ ":'.'L‘x"i’i'i{.’iaﬁ":."P‘L i
()YETHOUSAND DOLLARS PER

MONTH has boes, u by our AGENTS sol! iwo
o | g Earere, “Adares . 1 HO VIS O e i

i o
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"~ BAIRD'S

GUUAS

FOR PRACTICAL MEN.

l.‘lllla‘“ of FRACT)

S ‘hw" 0 aay obe who W ﬁu: -:“-'I'I:

HENRY CAREY BAIRD,
INDUSTIIAL PURLINIER,
408 WALNUT STREET, Philadeiphia

“Practical Draftsman's Book of

INDUSTRIAL DESIGN
AND MACHINISTS' & ENGINEERS'

Drawing Companion.
Forming a Completo Course of Mochanical,

and Archlitecturs] Drawisg. From the
", l‘m(n.ou of De-

h. Armengand the olde
S I et A e S T2t
;.‘ th Muoo.l matter
plates, 9 from - P
usefal and geoenl 4 b

q

o
..1':'-.'3.?.‘;‘.‘!&‘.‘.“"&3‘;&'.‘:.‘:-4" 'f':‘u'x'.'l’,:.}_?
R et ﬂ,nm'. Sen ang Pracitlal Data. Stady of
uz&"ﬁm« % On Colﬁx “'f.‘.::“,
m m‘ ol
!n:-r". et &:muuuuue tady of ¥'rojre-
alls of —ahrq Stople
coupling, w rat.

um.
or's "‘E....-, """“‘.‘:3‘-‘,"""‘,... £
M

mururormued
ATION ﬂlm ¥ Tooruxn Guan —De.

sign n r. Construction of

] ;-tum fors u or kv:l? -hnl:, fuvolute

and Hellca! mu. x I’nc to{ &bm-ahu differon-
an

lamnn‘.' m #.—~Shadows of

e e imgm, dinciigs atsradn: | I
.mnw::“'b"‘*m'%mwm

ples. Applica:

m&.m oy
anove, orany k3, sent by mall, free
m or mcﬂcu.

ne
HENRY c m.m .
PUBLISHER,

100 A e O
ugs " Wpright Bogize andTubular Bofler () Homax
Powxs, with all

Trimmings—aLs0,
Seod for circulars. VARIETY IRON
womcour « Cleveland, Oblo.

ﬂn deutfche Crfinder.

Diefe grofic und thitige Claffe unfrer Ves
vilferung  madjen ir  befouders darauf
aufmertfom, daft unfre Fivma durd) ihre Ve
Bindung mit Wafhington und den europdijdien
Dauptiladten, befondere Vortheile jur Erlan.
gung von e und auslEndijden Patenten

Jeber Erfinder, gleidviel weldier Nationali
Aiit angefdrig, ift burdy die liberalen Patentge.
fetse ber Bereinigten Staaten jum Patentidut
fite @rfinbungen beredytigt. Hnfre Fivma ift
Bereit, geftilyt auf 26jihrige Erfafrung, beutidye
Grfinber jeber Heit ju bevathen und ju mafigen
Preifen vafd) und plintilid) Patente ju exlangen.

Die Deutidye Section ift in den Hinden
f8higer beutidyer Ingemieure, weldye in ber
m perfinlidy mit  Grfindern mmmu

N. Amerfean” witd in feinen
tenn ble ‘&m&m @rfinbungen  beo

mmv beant:

of u-'ﬁ“ !

ly
J Amoc. Inst., B
.‘:’.‘,‘H. stee) ;’m,ul sy Nodonte, 1 .;;) tuel.

=
z

RBIN No raks purchinser
l'n‘::;!l’ﬁ Phrty thl Hurn YU'...'.. Ilulmn. Spa, N. Y

HINDON'S IMPROVED

Turbine Water Wheel

Is Cheap, Mimple, strong and duv‘hiw:
{eidod over ™ per cent
ayer T per cent st

elght tenthe
send for orewler te
T, 0 HIsDOX & €O
Mount Holly, New Jersey
URDON IRON WOHRKS —~Manufacturers
of Pemping Kagines for Water Works, High and
|.-.|...-m Kokines, Fortabls Kogives |nl Bollers of
ol kinds, Sugar :‘lli- Borew, |l|v'}|v { Hydraolle
Frosses, Machinery s gv vorral noene \Ill' & WHIT
TAREIL 10 Frost st Drookiys, ¥. ¥

00) ss\\\\\\\c.\\m\\\m

I

‘ MOLDING, MORTISING,
5 l' TENONING & SHAPING W
J MACHINES,
BAND SAWS,

SCROLL SAWS,

Plamnu& Matching

MACHINES, &o.,
For Raisoan, Can, and Ao

OULTURAL Suoirs, &0,
riu;wﬂ w Lo any o uee,

J . A, l‘ A ‘c u"\u(- A('I) Onto.
Boilers & P

Ashestos l'olllng ( o..

rlu OF Prisms and olher |

|lo or MAsoxRY.~Rules and
Pno % Muh fne Tools. —Vlrlom 1
g (3 n sk !
gﬂllu 1! onl ¢ Ske cuu oWlwr

: up ol wllcr wheaols, 1

WMu- ,. vq“.ul’l?lolk ‘:? u'l U’"' - 0

S

\

HAMPION SPRING M \lATl'lll-,S.\—'l'he
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GREAT REDUCTION IN PRICES
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Irow and Steel
1 set of 5 dogs, from % to 2 loch, §630,
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His expandiog u-.cm fas first clase tool which has
long been eeded by every Machintet,
send for ateat cmmu
W.LE COUN \‘T South Norwalk, Coan.

‘ WOODBURY’S PATENT
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and Molding Machines, Gray & Wood's Planers, Self-olling
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A WOODS, § 81 Liberty street, N. Y.
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The TRADE WAGON.

Cheapest, best, and moat durable non-
conductor known. BUILER FELTISG
womu Ktomundl St New York.

A WAGON INTEXDED FOR GENERAL I'URPOSES.
WEIGHS BUT 400 POUNDS,

Is finlabed ready to paint and trim. Inquire of your car-
risge maker, or the ONLY manufactarers,

8. N. BROWN & CO., o¥ Dayrox, Omio.
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Improved Law's Paten! Sidagle and die Ms
| eline, u?upmn sod oot In awe l e ,Cn
.

Send for cireular and |

3v TERK'S WATCHMAN'S TIME DE.

TECTOIR~Important for all uno Lomm{
And Manufacturing  Conearis-—a bie of mlw
with the ntmost sccurmey the -olgo of & wateh “{'u’i.

trolman, as the ssine fesches sta
at, Send for s Clroniar. a J
o

. i & ‘éﬂ O
N.B~This dﬂrri‘w i v:v"" U
Partlos using of seliing (hese te wi 1 88
ihority fromm me will be dealt w : '

ICHARDSON, ME l(lA)l & CO.
facturers af the lstest Improved I .‘
fels® sn’slv‘.i“u.nll-nu'; "-\.n“‘ln A l‘l:.lhu‘q.
4 5 irponiug, Mortising, b
:rrn)m:a:l.{nuhr le an wing

Arbors, Scroll Sews Hallwey, (ummn
chinte, Spoke and Woed Yersing

otber kings of Wood working Machi
and price lets sent on application )‘ll lnwv, “r
Centir. Mase. Warehouss, Wi Liberty o8, New Yovk. 1

*Hl\hl JEAND BAREEL MACHINERY —

-

and Stsve Joluters, Stave Fgueilzers Ilu’fn .

Address TREVOR & Co., Lockport, N. ¥,

YORTABLE STEAM ENGINES, COMBIN

iag the mastmam of v.dour duralbility sad econ

omy, with tSe mistmum of weigh! snd price, They we

widely and favorably known, more (has beflngin

wee.  All wnrrasied satisfactory of 8o sak riptive
clroulars sent on spplication.  Address
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Liberty st Ne 7 York,

I IVERVIEW Military Aeademy, Pough
keepale, N. ¥, A thoroughgolng sehosd for boys. :

Turners, &c

Niagara Steam Pwuwmnp.
CHAS. B. HARDICK,
N Adameet I!nolm. K.Y,
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OF THE

SCIENTIFIC AMERICAN.
The Best Mechanical Paper in the World

A year's numbers contain over 00 pages and several
dred engravings of new machines, useful and novel

.

Reynolds’

TURBINE WATER wmuu.s.
The Oldest and Newoat Al oth
onl lmmuon-o{ cach otherin lhelr
:h. ﬂ'cnmp lullon to comne

t boast
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Invents facturing establish tools, and
processes.

The SCIENTIFIC AMERICAN s devoted to the Inter-
esta of Popular Sci , e Mechanic Arts, M £
tures, Inventions, Agr ure, C , and the in-
dustrial pursults geaerally, and Is valuable acd Instrue-
t{ve not ounly In the Workshop and Manufsctory, bat also
in the Household, the Lidbmry, and the Readlng Room.

To the Mechanic and Manvfacturer!

No person engaged In any of the mechanical purssits
should think of dolng withont the SCIENTIFIC AMEX!.
cay. Every number contalnsfrom six to ten engravisgs
of new machines and tnventions which cannot de found
{n any other pablieation.

Chemists, Architects, Millwrights and Farmra

The SCIENTIFIC AMERICAN wiil be found a moat
useful jrurnal to them. All the new discovoeries o the
sclence of chemistry are given io its columns; and the

allons
g Y e Sl e
lll. me le, Durable, and Ee leal
nd for

+ ANDREWS & BRO.,
4 “nter uml New York.

100 YEAR ALMANAC. FOR 50 CENTS

Wo pond POSTPALD an Almanae giving every Year, Month,
Week and Dsynl the (enlury - w n ockrl (uhndu for
1973, Extra Inducementa t

GEORGE AL ll'B ) C u) lknlou. Mass.

[ron Ultyu and Siberian Iron Works,

RS & BURCHFIELD

FAUTY
nod Charcoal -nd llut hloom shuel Iron, Brands
Kpollo and sbnrun Smnlllu: Blnun in tlullou
Trunk, Lock ovel, Tea rv u!' 1Fmr and
all othier kinds of fing Sheet, from I:m W gauge. Cut (o
llll! as required by the trade. Equally to sany unpnru:d
e nud Warehouse, I(I Waler St I‘Ilulmr:h l'l

~ PROTECTION AGAINST FIRE
HALL BROTHERS
Are prepared to intro-
duce their * System oy
Sprinklers’ into Mills,
Factorvies, &e., at short
notice. Call and see a
practical operation oy
smnc at their works,

36 CHARDON STREET,
BOSTON.

in 1y of the hitect and carpenter are not over-
fooked, all the new Inventions and discoveries apper-
talaing to these pursuits delog publistied from week to
week. Useful and practical Information pertalning to
the Interests of millwrights and millowners will de found
publiahed in the SciesTirio Amexicax, which taforma
tion they cannot posaibly oblaln from any other source.
Subjects In which planters and farmers are (terested
will be found discussed in the SCIENTIFIC AMERICAN
many lmprovements (n agricultural (uplemonts belug
{liustrated (o (14 columos,

We are also recelving, every week, the best sclentite
Journals of Great Hiritain, France, and Germany; thos
placing In our posscssion all that \s transpiring In me.
c¢hanical science and art in these old countrics. We
shall continee to trunsfer 10 our columns coplous ex-
tracts, from these Journals, of whatever we may deetn of
Bterest 10 OUr readen.

TERMS,
ORECOPY, CHOYEAT -~ - - - - - Be
One copy, Mix months . ¥ (oM Tl w YN
Ozecopy.fourmenths - - . . . . ®

Oae copy of Solentific American {or ene year, and
gne copy of engeaving, “ Men of Progresa™ -« 0

Oune copy of Sclentific Amerigan for one year, and
one copy of “Sclence Record,“foriid - -+ .« 4%

Remit by postal order, draft or cxpross.,

The postage on (he Scientifio American Is Aive conts per
quarter, payable at (he office where received. Capada
sudecribers must remit, with sabscription, 3 cents extra
10 pay postage.

Address all Jetters and make all Fost Ofice orders or
drafis payabdie to

MUNN & CO,,

37 PARK ROW NEW YORK,
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{4 Manufaotured only by N Ceodar 8t N »w York. pamphlet on Transemission of Power by Wire Rupn A HE ndnphon of new and unprovcd lpphﬂ
g DeT) e S H F T I N G arge stock constantly on hand at New York Warehouse, tions to the celebrated Leachot’s patent, have mude
"He A ° No. 117 Liberty street. | these drills more fully adaptable to every variety of
I R A VBFV&]G]]S Br]ck Machlnﬁg The ¢ th nis shaftl has 75 per cent g-rﬂler TR ~ | ROCK DIJLLI\kC ) ir ";f ul""’m&qu ln:i
’ . e fact that this shafting h ( > v cconomy are acknowle ¢ n this counfry an
Ist t sthan any other >
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b tenils of all the brick used in the “'nh *- nd forcireniar

terns; WITH AND WITHOUT BOILERS ndborv at s
No. 1 Ferry Street, corner | uniforo rate, of THREE TO FIVE INCHES PER MIN
Gold Street, New York. UTE In hard rock. They are ndacml to (’HA_\'\ELLI\G
MANTPACTURERS OF " \DDI\( ‘1 FTI

aro aleo the sole manafacturcrs of the CRLERRATED COL-

LIS PAT, COUPLING, and furnish Pulleys, Haugers, eto.,

of the most approved styles. Price lsts mafled on appll-

catlon to JONES & LAUGHLINS,
Try street, 24 and 3d avenues, Pittaburgh, Pa.

190 8. Canal st (mca"«-

g Stocks of this Shafting tn store and for sale by

¢l LLER. DANA & FITZ, Boston, Mass. 2

GEO. PLACE & CO.. 136 Chambers street, N. Y.

PIERCE & WHALING, Milwaukee, Wik,

oTk; also, t0 DEEP BORING FOR FESTING, THE
Patent Movable Toothed VALUE 6F MINES AND QUARERIES. TEST CORE

taken out, showing the character of mines at any depth,
Used either with steam or compressed alr. Simple and
durable in construction. Never need sharpening. Man
ufacturad by

Ad : N A
Patent Perforated | THE AMERIC AN glt‘lluonl,) DRILL €O,

Circular, Mill, | KEEP YOUR BOILERS CLEAN.

ANTI LAMINA

THE

AMERICAN
Turbine Water Wheel

Has r-(zully been subjected to thor

< Cross-cut Saws.

g Send for Descriptive Pam.

: ts by James Emerson, Hol- = 8
1 1 was the first to Introdace to the public the Hubbard ough tes . phlet. wevents and removes scale In (um Bollers—aoes not
: Squasl, .\r'urir;u Iurt»::. .\«lcs:bj .\l-gm--:xud'.\h::m‘::h yoke, Mass., showin Lt llm"\'\" .‘; TARe ~ = v R R - injure the Iron. In use over five yea
Cabbagr, Mexican Sweet Corn, Phinney’s Water-melon results than any Turbine Wheel ever » EACH’S Seroll Sawing Machine, Improved J.J. ALLEN, hmun . Phllsdelphis, Pa.
£ and mans other S . known, A full report may be obtain.

New and Va_]uable Vegetables ed of STOUT, MILLS & TEMPLE, ) guaranteed the chespest and best in use. Thirty

: 1 1 i cirenl 1 price
Dayton, Oblo. Hel ‘Addess H. L. BEACH, % Falton St New York.
This season I bave 3 new and exceedingly uv..lbr - > e & Cy r — . r
e e ot oo, Sares e octons. w8 | TH Y, BAND SAW! E. T. SWEZEY,

- vegetabdles for my custo mr»- " -

% My business is to sapply. wha T Rl e s Its ORIGIN and WHOLESALE DEALER IN METALS 83};woon, FRENCHE W 'l', u‘nq_
(e ;_Eti:;v..\':m! xz;'r‘r;si "r. ,'r:v("o’-r - z“xfé xlr'(:n’ ISTORY, with Engravings of the OLpEsT 6 New Bowery & 398 Pearl St,, N. Y HUNGARIAN C.
, e fifty kiod Gr seed Tarms, righ Mac m-.r sent gratls, Address RICHARDS, LON Copper, Drass, Lead, Spelter, Tin, Composition, and Cholee Stock Forelgn and Dmnecllc Woods, in
ix-' . glg'ltﬁzgf;l;:‘(ihvu c ‘.r:oqm ;r”rr\fp': DON & KEI ~‘ + 234 st. (above Arch), Fhiladelphia. Antimony, Anti-Friction Metal, ote, eto. L-m - tsn

growers. A fine select > ed, home-grown ,;‘Z‘: - VENEEBS BOARDS. AKD Pm-

and tmported, will also be found in my Catalogue, which ““P"""" "’" “"‘“'“‘“"" ""

6 1 ) GE W, READ &
'.1 ,‘.‘ ‘;ﬁ‘ ,;f”,‘.‘i;’x.‘ﬁi*, ;‘u;'., ‘l;-‘u‘td - zf.ﬂ‘f" Office, MI1l and \(unl ld- m Jli Lewls st., rnr un ?‘
,,:-.; y E der three warraois, ist: Branch Salosroomn—170 & Centro St., N Y-
That all money sent shall reach me. 20d: That all seed Orders by mall promptl -a nllh(ully umn(t&
ordered shail reock the purchaser. Ird: That my seeds Send for C l'; : pUiy
whal be rrn.l and trus 19 name tr nd for Catalogue and

5 blehe
= JAMES J. H. GREGORY, Marblehead, Mass. RON PLANERS, ENGINE LATHES,

For Shesthing, l(m'\nw Deafening, Carpot Lining, and as a substitute for Plastering. Send for '\xup‘- . Drills, and other Machinists' Tools, of superfor qual-
MERSONS NEW PATEN wnd Circulars, to B Hare & Co,, 50 & '«1"\;.\[1.“,. Y., or lock Raves Parven Co,, Chicago. {ty, on hand, and Antahing. - For sale Iow. )Pf

O A HAVEN MANUFACTUR
A SAW TEETH COST LESS ING CO.. New Haven, Conn.

e ONE HALT 5 AlwaysReliable, sonieicE Rock phmsg |77 HEAED &sISCO

% W OF ANY O THER MAKE , AND
UNSURPASSED IN QUALITY
Wright's Doqu-Ar(lnu:Ihrlu-l- AND
Illll('l'.

e BURLEIGH ATR COMPRESSORS
STRAN PMpS | *URLELCH AIR CONPRESS0RS

EMERS Oh FORD &C°BEA‘.’ER FALLS PA
HARPENED STEEL OR CHILLED CAST-
succesafa) Tunnel lulk iu Afmerica. (They are Iobe
used on the §t, Gothard Tunnel, Switzerland, Tunnel 18

INGS worked fast as Soft Iron or Prass. Many
Made by the Valley Machine Co, miles long.) We refer to the {nhuulng Gentlemen and

Jobs easily uro:npu-hrd that, with urdlnary Tools, |

< : Works :
e — EASTHAMPTON, Mass. | Gen). Sewton, U. 5. A.............Hell Gato Tunnel, L. 1
i T —— Mess, Shanloy . Hoosag Tunnel, “Il'

CANNOT -
.\)ﬂ?ﬂl‘ .\\":TW?eT Dérl. .L. Clreulars Free
MANUFACTURE SCHLENKER'S PATEN e S ¢ L ""”"'\'\’

— e

SO LRIt A

MDA
o)

PUMP,

W G te S Ve

UKYHS aug @ WENINg TAIM

\\'aouu»ckct B L
Avenue Work

ey o A i h | Col. Hoebling East River Bridgo Comp NY o
Serews & I;OI”“ Bo For further Information, &, sddrogs " PATENT CENTRIFUGAL TUMPS, Vertical
For Machinery of every varicty. BUKLEIGH BOCK DRILL COMPANY R

HORIZONTAL

the O
AL Fitchbare. Mass d--‘nul;nll-l-h-l :\‘l'l‘llrll;‘lnd’*dmlllv: n;:grr ("l:l};l:rs
sr;:ff,;},‘,",;; SCREWS HO\Z:\V RéNI‘aga’Woﬁ'xs ét?rc:-ffosns Y. — here. Faper makers, Contractors, rickmakers, Distiler,

ete., with 2 pages of the strongest possiblo testimon

< A spectaity. Aleo, Small Articies — = Over 15000000 square Ten pages of references.) Addross HEALD, SISCO & CO.,
or

entecd, io great numbers, at

&b
No.145 East St., New Haven, Conn BIDDLE MANUFACTURIN(: Co. ‘ §

Daldwinsville, N.Y. §# The I & 8. Pump took the Fiest
Premium at the recent Lonistana State Falr, over the most
celebrated Centrifugal Pumps known in thelinlted States,
including one from New York. As & Wrecking Pump,
and as an lrrigator, 1t s unrivalled, bolh for cheapuess
and eMetlency. 1t also makes & lplfmlhl Fire l'umy

feet in use,

INDEPENDENT “LYONS” PATENT

BOILER FEEDERS Self- Feeding Hand Drill,| % MORRIS, TASKER & CO.,

) y Pp "2 3
SEND FOR | LLUSTRATED GATAL Pune hlll‘ Press & Shear. MANUFACTURERS OF

COPE& MAXWELL MFG.C 5 Cutting Tools and i Hardware Specinlies, | For ot .;l , r\; . ,: ‘. ,v |-..l AMERICAN CHARCOAL IRON

" < L
HAMILTON.DHID . Are also prepared Io% ,Asm‘,sm?l ?‘90}, HpgAuTIvN(’ BOﬂer Tubes.
__~___A ; P flll wish ll'[llf wor ln 0r* ASBESTOS BOILER PLLTING ROUGHT-IRON TUBES

ATTE 3 0 ¥ 15— ip T o s st non-conductar, and the Hghtost and most oex N
RJ“L.“:"‘::E‘“'.‘:".’(:'“;:-";v f\j}:"%{:wll!‘x\lbni_ any descr l’ iption and in ‘:,f.":n.'}'.":..’.‘:;'E‘,.’.;".'.':;,'.:.'.'.:. Wi, SIS | AND PITTINGS, FOR GAS, STEAM,
WORK. \'4?'.!::.l":'l;:'lzt::lll' ;\}“l . ..N\ ““bl;J ‘lk. (l');;/ ,(I l’((lll '1'/ l’() ("”I( 2. 'II'I|: - .\u‘l. ”."‘,'p.:'...‘\llzf,f,.-“ d ready for use, and can WATBB‘ AND OIL.
Sendforshumm-mmCam 4 cinds of die forg-| BOATD. ASIKSTOR TAPHIL, ASUCHTOS, ARFIAL | 001 Oas Worke, acuaer 1 | roues, Machinery oe

TOS PAFER, ASUESTOS, ASPFHAL onl Gas Works, &c.,
: UM, =
":'A.:‘":::.n‘ i w, with monthly l(tpurlr' ”f "' !,h [)I'() ”'/)t, (l"("' ’I( 'I " Bonit for Descriptive Pamphlets, Prico Lists, Terma to NO, 13 GOLD 5T, NEW \Uul(.

AMNIGery read lud Myer in th 4 DEgIT ol
s sl | to. Office and Ware Rooms,

dons W JONINS, FPHE * Scientific American * is vrlnlul 1 with
TEOHAMBERS ST, NEW YORK. f Batablished | New Ofmocs, i1 MATDEN LANE, cor CHAS. ENEU JOHNSON & CO,'8 INK, Tenth and

in 18, § UOLD BTHR H I, New York Lombard sts,, Philladelphia and 8 d at., Now York,




