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Now Mode of Making Hluminating Gas (rom Light
HMydrocarbon Olls,

The manufacture of Hluminating gas on a small sealo wuit
able for private dwellings, milway cars, locomotives, steam-
ors, oto, has long engaged the attontion of scientific mon, but
up to a recent date all sttempts have falled to meet the wants
of the community or the wishes of the inven.
tors. Indeed, all the different machines have
been made substantially on tho same prinel.
ple, viz., a machine for forcing or blowing
air through or over somo hydrocarbon or ma-
terinl satumted with hydrocarbon oil. Sioneo
Oliver P. Drake, of Boston, made his gas
machine, twonty years ago, up tothoe present
time, all Improvements have been mbrely at-
tompts to perfect the Druke plan, and were
subject to the same difficalties, viz,, the dote.
rloration of the liquid, the variation of press.
ury, the change in density, the variable effeets
of the temperature, the great cost of the air
forcing npparatus, ete,

Mr. Hiram 8. Maxim, of New York city, the
inventor of this new mode, being long assocl-
ated with the gas machine interest, both in
Boston and New York, as draftsman and ongi-
neer, for over forty different machines, all on
the old system, and knowing all the advan.
tages of that system, has boldly deviated there-
from, and now presents to the publica gas ma-
chine, simple, compact, and reliable, operating
overy day in the year alike, and entirely diffor-
ent in principle and construction from any oth-
er heretofore made,

His first experiment on this new mode was
made in the winter of 1866-7, and consisted
of a two-light machine, holding two quarts of
liguid, with a heating chamber underneath
feeding its own flame, the size and heat of
the flame being governed and controlled by
the pressure of the gas generated.

His next was a modification of this first,
heated by steam, controlling the steam in the
same manner that the flame was controlled on
his first machine, and designed for and used
a8 & locomotive head-light. It consisted of a
horizontal cylindrical tank, placed under the
reflector, and divided into two connected com-
partments filled with gasoline. Around one
of these steam circulated, and in the other
wus a coil of steam pipe. Steam came direct
from the locomotive boiler, passed through a
gras superheater on top of the tank, and down-
ward into a steam jacket surrounding a por-
tion of the liquid contained in an elastic shell,
then through the coil in the other compart-
ment, and out. As the liquid became heated in the elastic shell,
it evolved gas until a pressure was generated sufficient to ex.
pand the head of the shell, which operated on a steam valve and
stopped its flow, When the pressure was relieved the shell

r generated by the heat of the steam passed upward and

ugh the superheater around the steam pipe, and into and
throngh an argand burner. This was patented through the
Scientific American Patent Agency, Nov. 26, 1867.

All attemptsto burn the pure vapor with this machine were
unsatisfactory, the flame being very sensitive; hence, in the
spring of 1868, he discovered a mode of injecting air into the
vapor before it reached the burner, and it was found that car-
bonated air made by this process was very farsuperior to that
made in the ordinary way. This was patented for railroad
cars through the Scientific American Patent Agency, June 2,
1808.

Another apparatus, having automatic valve gear for control-
ling the flow of vapor, and embracing the main features of the
machine shown in the engraving, was ulso patented through
the Scientific American Patent Agency, Sept. 8, 1868, In all
these the whole body of liquid used was heated. The waste
of liguid and the expense of heating the mass for a small
number of burners, led to the invention of a mode of heating
only a small portion at a time. A small heater connected
with the tank containing the liquid, under a pressure of air
was found to work admirably. An apparatus of this kind was
puatented by H. 8, Maxim and James Radley, May 4, 1869,
which is fully shown in the accompanying locomotive steamn
head-light and house-machine engravings,

The first head-light made uoder this patent had the tank
containing the liquid in the corner of the head-light, the
Jiguid and air being forced in by a special pump and can,
used for both house-machine and head-light, and constructed
to pump either liquid or air. This pump can is shown ot the
right of the large engraving, and is only attached while fill-
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tank on top of the head-light ease tho gravity of the liquid

guve abundanes of pressare, therefora the use of the ocom.-
pressod alr in the steam-gus locomotive head-light was dis
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The smaller engraving ropresents an Improved steam gas | churches, hotels, steam

locomotive load llg(lll in perspective, A s the tank contain. !

MAXIM'S PATENT GAS MACHINE.

ling the liguid, from which a feed pipe runs down on the back
 side of the case, connecting with an evaporizing chamber im-
'mediately beneath the burner. Steam being introduced from

GAS LICHT

the boiler of the locomotive on the opposite side of the case,
circulates around the vaporizing chamber, converting the
liquid into vapor, and passing up from the heater the hot air

ing the tank, It was found, however, that by placing the

isinjected, and the gas flows through the burner., The pipes

. B
for the Inlet and outlet of steam are 8O Arrangoa

Apparatus equaally

-
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$,antil the liqguid reaches the top of the guge,
C, then air is forced in until a pressura of 25
Ibe, Is indicated on the gage, D A corabined
air snd liquid pump can, E, goes with each
machine, which, as above stated. is detached
from the machine after charging with alr
and gusoline, The compressed sir ncts as an
clastle spring on the gasoline, forcing it into
a retort contained in the case, F. from the
bottom of the tank. The gasoline Is foreed
up through a small pipe insgide of the tank
and out through the cock, G, thenee down-
ward snd into the bottom of the abovemen.
tioned retort, with o foree equal to the press
ure of the airin the tank. Under the heater
and inside of the heater case is a small cup
surrounding the bottom of the burner, which,
being filled with aleohol and ignited, heats
the burner, and when nearly burned out,
the heater cock, H, can be opened, and the
apparstus will furnish its own heat. After
ten minutes the ook, '. can be upt-nv'd, and
the machine is ready for use. The flame can
be left burning all the time in the heater,
all further attention being to fill the tank
more or less often as the fluid is consumed.

In the density regulstor, J, are holes to
admit air, which, when wide open, makes
the gas poor or thin. Being half closed, the
gas will be, and will remain, at the right
density, no matter what number of lights are
used. By this regulator the quality of the
gas can be changed at will, and permanently
set to farpnish gas of the required density.
Gas made by this mode stands a more severe
test, without any appreciable varying of the
lights or the quality of the gas, than even
the street gas. The heat is appiied to the
top part of the genemting retort, leaving the
lower end comparatively cool, so that a small
quantity of gasoline remains at the bottom,
while the top is filled with hot vapor. As
the vapor is forced up through the pipe, K,
the gasoline rises until it boils sufficiently to
generate more vapor and fill the space.

The square top is a gasometer 20 arranged
that, as the gas is drawn off the top fallsand
trips a small valve, which admits more of
the hot vapor, and again rises.

As the vapor escapes from the ratort with great velocity it
draws a current of air through the density regulator, J, mix-
ing it thoroughly with the gasoline vapor in the gasometer.

A machine three feet in hight and fourteen inches square
is calculated to supply sixty burners, and the light given is
as steady and agreeable to the cye as that of the illuminating
gas now in usge, while its cost is far less.

Having ourselves had much experience in the working ot
such machines we were inclined to discredit some of the
statements made in regard to this one, particularly those made
in regard to its performing good work in cold weather, where
the gas requires to be conveyed through long pipes. On
other machines the gas, under such circumstances, often be-
comes so impoverished by condensation that it fails to give a
good light. We therefore took the trouble to personally in-
spect the working of this machine, and at our request the
gas was passed through ten feet of lead pipe coiled and im-
mersed in a freezing mixture of salt and pounded ice; and,
that the test might be still more severe, only one burner was
used, so that the gas was forced to pass very slowly through
the refrigerating section of pipe. Under these circumstances
there appeared to be no difficulty whatever in adjusting the
density regulator so that the flame at the burner should remain
undiminished.

Further information may be obtained by add ressing Radley,
MeAlister & Co., 162 Greenwich street, New York.

The control of these inventions, so far as they relate to the
lighting of buildings, has been transforred to M. H. Strong
and Thos. E. Hastings, cither of whom may be addressed at
No. 19 Cliff street (Room No. 10). Now York, where a ma-
chine may be seen in operation.

——P > ——

Mz, Fisg's private office is only equaled in its gorgeous
appointments by Mr. Jay Qould’s, and both are unique.
A restaurant is one of the appurténances, and the whole
building, which was onco o theater, 18 now a palace. The
Erie sharcholders seem to have a good show for dividends.
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THE GREAT CLOCK OF BEAUVAIS CATHEDRAL AND
THE STRASBOURG OLOC...
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From th : ' sny'.. that the astronomieal elock of Strasbourg has no longoer | goods being :':\?d"“ re rensonable ehance of & portion of ity
y mmo.hrat periods man has felt hig way towards | any socrets for anybody, For a very good reason, indoed | The divisl { buoildi i i
measuring that impalpable agent, ceasclossly-progressing, | Ho 18 speaking ef that which was constructed in. (874 e |vative nxv no'n n' ik n;.m nto horizontal compartmonts,
noverresting time, o las measured it by torches of piteh l Thaao BRBapealit,  Pliw coald'ihts o i T A 45 |lair n u:rtu-nl ones, is g0 much more desirabile, where
R L i SRR 71 Hi ks thventod Ao howg s | crots for sy oo, sihcott waa mk‘.". i .w s ::l:,\ ml ;“m H.Dx‘pmmlv(’.. fhnt inventors have nlmost exhaustod thely
and the clepsydra, where grains of sand or drops of water | the R SR Shaned T4 the sallcions .-m. |‘|."‘ ngo, nmf 'I;L'nnult) in deviging I.hr)m.u'ghly fire-proof floora, 1t is ol
falling from ong vessel into another indicated its passage, o | Notre Dame, whoere it may still bo w‘: “ “"" "".mi""“m ;' vious, however, that the division of a building by vartical fire.
has inventod the sun disl,  What has he not imagined, from ' clock we hn\:n to do \\;il'l ;‘ tho pn-.nn:u (l'll;)(‘k :‘l,.\:..‘,:’:‘r:,::‘;t;.';«;.i Kr‘i:"‘ lm.ﬂti‘tinn?,l 18 “' mattor 80 ensy .nf ncmm.pl.iahmr_ent, that
the time when, having discoverad the mariner’s compuass in it I8 that constructod by Mr. S(‘ll\\;ilﬂ'\l'“ 5 1 witl Imﬂg"(-mln '1'"1“.‘ lw.thvr Lo Imrl'{.«)ntnl (lm.si(m, 80. boaot .
1808, he percolved and applied the principle of gravity as it | “I could not ﬁuppru-w; SR Pl ~r|'\tnln A ' practical difficulties, 8o expensive, and withal 80 much
: e A el Tlite aa the wr S 0 Bkt guo of indieations | less to bo depended upon, even when the best systems of con.
exists in t 1 16 great advance, the | said to be shown by the Boauvais clock, for our eathedral | struction are used, is ever economical, even wl
chief step forwnrfl which opened the door of discovery to the | clock shows nll these and gome besides. It shows oll the | expensive, Mr. \.Viul;t ;-ch (10('Hti(p;|a wh‘-tlnlf:.;zgimu?d in
learnod to‘tho mystories of astronomy. By tho exact moasure- Wonderful things in the almanacs, and all the astronomical | use to build iron floors, or floors with iron au; orta fs 0| i
ment of time somo of the greatest natural probloms had | ealenlations pogsible and perpetual. It contains an ecclegias- | ings to contain gnoclu-: considering brick )ip»lm .dor e
been solved. But tlmt. man who would ask of horology noth- | tical computator with all its indications ; the golden numbar, | arches as alono rcllul:l(:. =L P AL SRued
il!g more thfm tho indlmtio.n of the time for his ropasts and | the opacts, dominical letter; solar cycle, ete, ; o perpetual cal. * Boveral fires nccur'ring recently in the Brooklyn
Lig repose, is profoundly x.ndlmwvnt to its aim and object, | endar with the movable feasts, o planetarium on the Coperni- | houses have warned their owners ;o tnke extra ng :‘nre—
However, an inventive genlus .constmcted the elock of the |can system, showing all the mean equinoctial revolutions of | even though none of these warehouses is ﬁ’m- ro‘:)f 8 Sl
cathedrnl.of Strasbourg which indicates a mass of things un- | every planet vigiblo to the naked oye; the phases of the | the best is known as the Pierrepont Stores ncnrtl:u- V&un.:go 4
recordod in the a}lmnnacs of .tlw period. This was regarded | moon ; the celipses; apparent and sidereal time; o celestinl | forry, and the arrangement of them is w'cll wonfxy of no:;)et
with the veneration with which a saint was invested, speak- | sphere showing the precesaion of the equinoxes, the solar and | These are about three hundred foet in length, and are divid:;.
ing a dead lm'uzungv nnknown to the multitude. Sinee that | lunar questions for the reduction of the mean motion of the | into six compartments by fire-proof party wal'ln < the width of
time, mechanical invention has become 8o general that the | sun and moon to true time and place, What else I hardly | each compartment is consequently about ﬂfty'ieet gnd't;:o
clock of Alsace lms' ceased to be n mystery to all but the | know., The Beauvais clock makes a change in every fourth | length about two hundred feet. The floors are of v;ood and
learned, the possession of a time-keeper being now common |century ; a great merit! The precise indication is exhibited | it would have been usecless to make them of iron and l;rick y
to most “i: us. here, but ask an astronomer what is meant by the precession | for the goods taken in them are mainly sugars, and it wonld'
Something novel was farther desired, and this novelty a [of the equinoxes. He will tell you it is a movement in the | be folly to attempt to arrest a fire of such combustible mate-
clock-maker of Beauvais has given us. But this is a little | stars desoribing a complete revolution round the earth in the | rial in its ascending course, by any practicable device. But
history. Do you know the cathedral of Beauvais? The span | space of about 25,000 to 26,000 years. Well, Sir, in the Stras- | what is most interesting in these b;li]dings is that each is for-
of its roof loaves a space of full 50 yards. This is unfinished, | hourg clock is a sphere following exactly this motion, and |tified against its neighbor. Recently the party walls were
and for 200 years nothing but an ugly wall saluted the eye | whose rotation is of that kind as to ensure one revolution in | carried up about six feot above the roofs and were pierced with
as o blemish on this colossal monument. To cover this defect | 25,920 years. The thing can be measured and indicated ; it is | embrasures, throngh which firemen can play from the roof of
the chief inhabitants (to the number of 10) met and clubbed | unnecessary to await its accomplishment: it would be too re- | one building upon the flames in another, with perfect safety

together to place there an ornamental clock. To accomplish | mote."—Mechanics' Magazine. to themselves. Here is an instance wherein capital wounld
this purpose, money and an horologist were required. The S have been wasted on the expensive materials required for fire
clock-maker was at hand, a fellow townsman had just finished | AMFRICAN INSTITUTE OF ARCHITECTS.-~FIRE-PROOF proof floors.

a splendid work for Besancon. A sum of £1,600 having been CONSTRUCTION. ] “ Buildings for manufacturing purposes next demand atten-
collected, the work was begun. Twenty workmen, ten of tion. The extra cost of fire-proof construction in & manufae-

whom are clock-makers, have been at work for four years.| We are m receipt of two pamphlets published by the Com- | turing building is small when compared with that of a bank
The sccomplishment of this great work leaves far behind all | mittee on Library and Publications of the American Institute | or public building. The walls and ceilings require neither
previeus attempts in this direetion. The result isa work com- | of Architects, The first is & paperupon “ The Architectural lath nor furring, and the floors may be of flags or slate, bad-  ~
posed of 14 different movements consisting of 90,000 pieces, | Societies of Europe,” giving an account of their formation | ded on the brick arches, or what is better, plates of cast iron
weighing over 35,000 pounds, and costing £5,600, or £4,000 | and methods of administration, with suggestions relating to bolted to the beams—which will presently be described. All
more than the sum first collected, but against this excessisto | the proper means of insuring the largest success of a Na- inside finish may be discarded and iron doors, of No. 16 iron,
be reckoned a ohef d'@urre which future ages may well be |tional American Architectural Society, with its local depend- | with light wronght-iron frames, hung to stone templates in
debited with. The body of the clock is 86 feet high, it is |encies. By A.J. Blow, Fellow of the American Institute of | the jambs, are the only coverings required for the openings.
made of sculptured oak in columns, and measures 16 feet in | Architects. “ The most extensive attempt to build a fire-proof building
breadth by nearly nine in depth ; the whole is finished in they We are always glad to notice the progress of scientific and | for manufacturing purposes was the enterprise of Harper &
Byzantine style of decoration. The figure of the Supreme | mechanical associations, and we have always maintained in | Brothers. This was one of the pioneer buildings of the new
Being from the summit of the clock, at every hour, by a sol- | these columns their general utility. We cannot, however, | dispensation. The Harper girder is well known ; it is an or-
emn gesture, calls attention to the saints who are at their al- | notice at length this able paper, although its perusal has af- | namented cast-iron beam, with atie rod, and was the father of
coves vielding attention to the sounds which accompany the | forded, and will afford, all who attentively peruse it, both in- [ the truss beam, now 8o extensively used for supporting the
crowing of a fine cock. struction and pleasure, rear walls of stores. It has been succeeded by the built-up
The main dial, there are 50 in all, is occupied by the figure| The second paper, however, entitled “ Remarks on Fire- | beam, now generally used for girders, and the double rolled
of the Saviour enameled on copper, the largest work in enam- | Proof Construction,” is of such practical importance that we beam. It was eminently a oons&rnqt.ive beam, gsm_g.iron ac-
el existing; it cost £130. Above their divine Master the 12 | take pleasure in giving place to some of its valuable state- cording to its best properties—cast iron for compression and
apostles, also in enamel, fizure in a circle artistically expres- | ments and suggestions, although we do not wish it inferrea | wrought iron for tension.” . |
sive of devotion. Two hands of steel covered by platinum, | that we indorse all the conclusions of the author. Thepaper| Of banks and insurance bn&ldings we certainly hu.vo a
move over this dial through twenty-four divisions; it is|is from the pen of P. B. Wight, F. A. . A. large number which are to all intents fire-proof, though but
pierced, as are all the others, and shows the pendulum, weigh- | Mr. Wight defines a fire-proof building as one which can-| few are thoroughly so. Itis genmlly ‘admitted that snoh
ing nearly one cwt., which renews its impulse from a steel | not burn, and which contains nothing that can burn. buildings are not in danger from their countents, and to this
ball weighing a gramme, or about the 32d part of an ounce.| “It is very seldom that any building is required for such | belief may be ascribed the fact that we already ht:Ive B: my
This impulse is thoronghly the product of mechanical invent- | use that only non-combustible material shall be placed in it ; of thl? class. Mr. Wight cpnmdmthe Conﬁnio:s éo &)
jveness, and is, as it were, an allegory exhibiting the sub- | but ivis still a fact that fire-proof buildings are often called Am_erwan. Exchange Bank, the Mutual Life Bn.:l!::o?ldinm.
mission of brute force to intelligent direction. This move- | for, and are needed, wherein large amounts of combustible pany’s building, the Park Bank, and ;he \??lr;in leﬁsn:hanga:
ment impels the 14 others, and is wound up weekly, being materials are to be placed ; not what the insurance companies in New York, as nbsolPtely fire-proo d NO : tglm e
driven by weights in the usual way The other dials indi- | call hazardous, but dry goods, books, and similar things. bonfire of #ll the farniture, books, llfn vmll)'otl'mso e
cate: The days of the week. The movements of the planet- | which will burn independently of the building in which they collected togeﬂmf in any one mm’l?h ‘an:-aafo i R g::
ary bodies. Sun-rise. Sun-set. The seasons. The signsof | are contained. To supply such a demand is one of the most would endanger its dﬁm:l?‘:;' t"g‘ i Gtk end:
the Zodise, The duration of daylight. The duration of night. [ important problems offered to the architect for golution. ©Of | dinary casualty. B“":“ ﬁn,-exor?;'"' SRR edntgthem e
The equation of time. The dates. The saints’ days. The | such buildings are storage warchouses, and stores or shops, | work to make the wo l:i‘l) : ea.’rl _‘nl:go : e .
months. The phases of the moon. The age of the moon. | wholesale and retail, as well as buildings for certain Kinds of | very doubtful .aigx;iﬁcn]::oe. : ¥ wmmasuublgh =
The time at the principal cities of the world. The solstices. manulgcturing processes, such as sngar houses and carriage | proof bank bmldinsl (tne rates of insuran , :
The movable feasts, The age of the world. The year of the | or furniture shops. ordinary business bui m?& o e aora ths
eentury. The bissextile years. The longitudes, The num-| * Having devised a building of non-combustible material | “ And, ﬂret;, how 8 e °°n mc‘;i@ e Gty Hall
ber of the century. This portion of the machinery exaibits thronghout, the question which next arises is how: to keep u | “iron period,” when o:luCustoumngm Howunowemb;lm S Raa
no indication morethan once in 100 years, but nothing more conflagration in one part from extending to all the contents |our old Exchxlmgo l;: g um—dthm'of.m ot
is required than to wind the machine every vighth day, of the building. The ides of making them only partially | and Medieva mt\‘m: 0 t’t;’o St LT
Other dials show further: The tides. The eclipses for all | fire-proof is not to be congidered for a moment, unless per brick plastered. ’ ‘ml S wmu sod, a8 in
the world, both total and partial. At the hour when the sun | haps the materinl contained is so highly inflammable that it for one apnn{ gmm:)::t‘llxo ' House, The floors above
or moon is celipsed in the heavens, to the minute even, the would destroy the material of the building, even if it is di- | our old Exc mngoi u'oled ummd p. T Yth fags QeIDATBIS
sun or moon suffers obscuration on the clock. To form a cor- | vided into fire:proof compartments, in which case it seems to | the vunltsr were ley 2 mgmh. e bealute rellef froum. the
rect appreciation of the enormous work and ecalenlation in | be folly to go to the expense of fire-proof materials at all, | tiles. Asf ;:u l; mnéemod. tixld waa & pexfost systom. But
this great machine, unequaled anywhere, which has its sep- | When you know that no part of your building can burn of | dangers o is domanded ; thero mmust bo-nlov more heavy piers
; arate movement from that which shows seconds of time to | itself it is svident that every atom of it will offer some re- | BOW space ks t;f Hoors, Wo.are therefore foroed. 10
i thoses which indicate events occurring mot oftener than once | sistance to the enemy confined within. I believe, too, that it N0.5p g?;:al \:Mch though not combustible of itself, will
' in 100 years, it must be remembered that three centuries out is impossible to smother or choko a fire once commenced, by | nse 1‘;“‘;" saesy Vo ‘ 1o ‘m‘ heat ; and in this is seon
! of four the last year leaps its bissextile. In these years the | the use of closed compartments, Accidont or carelessness may dl‘x) “’t dlﬂ'e‘mnoombctwwn our. fire-proof. b uildings of the
; elock has to leap from February 20, and goes from the 28th to leave some openings which will facilitate o draft in some un- t ;’ g“‘:r od and those of the iron period, and the inferior fire-
‘f the 1st of March. Here is & movement occurring only in | foreseen way. And cven supposing that you hgvo ghut In urof'\uuuoo o0 ke Jatheic '
4 400 years. What is left but to admire thoe inventive genius | your fire by some arrangement of closed cumpnrt_menta. cun (’lf:""l‘l‘ll‘3 oblomm now 18, 20 uso the minimum of brick. and
' which has combined in one harmonious whole and subjected | yon give your compartment less air than ncharconl pit t Clos 5 msxl;m\un o lean. he pmblm might bo put thus:
’ to o uniform direction 90,000 separate pieces, all united to | it as much a8 you will, your confined goods, il the barrhm 'lGulvon N NESTE aro-pmt)f bﬂﬂmm'“'ww’
} 1 measure and indicate the footsteps of time, ghowing the po- | aro not forced by the Immense power generated by the hoat, AT ’\th& et N Ak with it thus w.’ For .
gitions of the smaller and the greater heavenly bodies in both | will at last be reduced to chmqal: for '{ou‘ mml\otlt;:w:l l? cmlunms,. L M‘. ARt WW of d.lablpﬂl“dm“d
worlds ; even those we see nothing of, whiclh exist in the | door or window upon such a smouldering fire but tha Szt pﬂlm ofml’henl:-m.@mmwtf"?
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., other hemisphere, and of which this clock faithlully records instantly burst into fames, v | mm“d, Wf=9f M lmnw _
' 3 the rising and setting, {l‘ho: inhabitants of Beauvais possess | ' Btorehouses are {he only class of puildings which “dm:: %:r:;t‘:‘o built-up boams of yarious forms Cmmﬁ
i g a wonderof the world, and we are indebted to them for show- | of divigion into air-tight compurtments, and there is a practi- K e , wmmmmnod
4
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I ing it at the Exhibition of Paris, where its modest inventor | eal objection to them in even bulldings of this "l"“‘;l‘ :;m‘ ﬁ‘r‘ Rlata.pl, ]b:;o::)‘lo; for floor beams wo first M s lm i \w rv,uf'
oxplained its operations, and who by a remarkablo coinel- | kinds of goods can be prosorved without good ventilntion, beams, Irowd fron for NATEOW Spa mm 1o8O h‘vu

for witdo spans, and rilrow ornax ARY S M e
dencs bears o name strictly in harmony with his devotion to | seoms, therefore, that tho compartimonts ghould be opsn and r pa M by th@-lvbﬂ@@ﬁ.. arious Klzs. ,mhﬁ ¥

exact science, His name is Verite, necossiblo from withount, but carofully divided from Be G nol‘l: bo::‘lu.lul‘low Lave on shele mwm‘(’tm‘*‘“. -
Mr Bﬁ:ckell)llrat'r. of Btrasbourg, jeslous for the honor of [f 5o, they afford good facilities to those cmployed in extin | rolling : .
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mensions and suitablo for girders, but refuso to fill any but
Inrge orders.” Indoed Mr, Wight believes that only one mill
has rollers for besms larger than thirteen Inches, while the
others will not put up machinery until they get large enough
offers. * So wo are thus far deprived of large smooth beams of
one plece, for girders of long span—Dbeams which no one would
desire to hide from view, but which might honestly tell their
use to every beholder, For supports between beams we have
had Peter Cooper's terra cotta pots and the fourinch brick
arches. Tho former are out of use, and the latter aro almost
nniversally employed, Corrugated iron—first used in the
Columbian Insurance building by Mr, Dinper—has nlso gono
out of use, The déstruction of the Fulton Bank, a so-called
fire-proof building, sealed its fate as far as floors are concerncd.
We have also had tho experiment of stone floors in the Amer-
jcan Exchange Bank, by Mr, Eidlitz, and repeated by another
architect in the Mutual Benefit Life Insurance Building at
Newark, N.J. The stone slabs, brick arches, and the Pa-
risinn floors—of plaster or concrote, bedded upon bar iron
gratings inserted botween the beams—aro the only practical
system of fire-proof floor construction now in use,” The only
attempt to lay the floor on the beams, of which Mr. Wight
had knowledge, i8 in the sugar house above mentioned. This
has suggested to him several methods of laying rigid floors
upon beams at considerable spaces (three to five feet) from
one another. Preliminary to so doing Mr. Wight suggests
the revival of the deck beam, or the I.beam with a better
form for the bottom flange, and the adoption of cast-iron shoes
for the bearings.

(To be concluded next week.)
=

ON RIVETS AND RIVETING.
(Condensed from Van Nostrand's Magazine.)

BY MALTIN BALOKE,

The following remarks do not refer to riveting for the pur-
pose of merely uniting two parts of machinery or two sheets
of iron, but they apply to rivetings which require a higher
degree of strength and solidity, as, for instance, for boilers
and working parts of machines. It is a general rule for all
constructions, especially for those in iron, to distribute the
strain which has to be withstood by a certain part of a ma-
chine, as evenly as possible over the solid mass of the said
part. This rule is also very important in the use and ar
rangement of rivets. The simplest and safest way to carry
out this rule is to calculate directly the areas of the working
sactions, and to see that the strain which acts on any part of
a section, does not exceed certain limits generally conceded
to the respective materinls. This is the way also to avoid the
use of empirical formulwe, the most important coefficients of
which are always dictated by the personal opinions and no-
tions of their authors.

The force necessary to teer a wrought-iron bar of a certain
gection, is so nearly equal to that required for cutting or
shearing the bar, that both may be considered as equal in
calculations, for practical purposes. The limit of elasticity
of soft wrought iron, as generally used for rivets, is at a
pressure of about 18,000 lbs. on the square inch. With
boilers the strain of tension per square inch of section of
the material, ought not to reach 9,000 1bs.; because continued
‘heating and long use weaken the material considerably.

In the construction of stationary boilers, one square inch
of section, taken through the riveting, ought generally not
to be strained above 12,000 1bs. But if a riveted part of a
machine has to sustain a strain acting alternately in two dif-
ferent and opposite directions, this strain should never exceed
2,000 1bs. per square inch of section.

If a quite nniform distribution of the strain over sll the
sections cannot practically be obtained, at least the tension of
the sections which are exposed to the highest strains ought
to be kept within the above-mentioned limits,

The shape of the head of a rivet is dependent on the kind
of strain to which the rivet is subjected. This strain can
have the tendency of tearing or of shearing the rivet, or of
both gimultaneously. If a rivet has to withstand a tearing
strain, the hight of its head must be such that the cylindrical
surface which would make its appearance when the head of
the rivet would be stripped off, is equal to the arca of a cross-
section through the rivet—that is, the hight of the head has
to be one half of the radius, or one fourth of the diameter of
the rivet,

Practical experiments on the strength of rivets have come
to the same resolt, and have besides shown very distinetly
that the rivet holes should never have sharp edges, and that

‘the head of a rivet ought to be connected with the shaft by o
conical part. Whenever this part is omitted, and when, con-
sequently, the rivets have sharp corners below their hoads
and the rivet holes sharp edges, the rivets break close to the
liead, when subjected to a strain of tension and when the
hends are strong enough not to be stripped off. When, on
the contrary, the rivets have a conical connecting part be-
tween their heads and ghafts, they extond conslderably bofore
they break, and the rupture finslly occurs in the middle of
the shafts, All experiments have given this result without
exception.

Rivets subjected to n shearing strain only, would theoreti-
cally not require any hend at all. But it Is good also in this
case to make the heads of the rivets as high as above doter-
mined, because generally o close contact af the riveted parts
I8 desirable, aud because the rivots, boing set in red-hot, have
1o resist tho strain of tengion produced by their contruction in
cooling.

If the heads of rivets have to be countersunk, their best
shape is that of a truncated cone, the angle at the point of
which cone would be of 757,

3 : out great vari-
square inches, is found by dividing the actual and total strain | mained the same, wmt'ur ulm'l ttum;u:;:‘:'t:;::;:gh|)n gﬁ,, drier of
on the rivet, by the strain practically admissible on the square | stions of temnperature in the air o . of i1 crs-m:w in temperaturo
inch of the respective material, the two shafts u|mv.:‘-nunml the n.m, ;:01 ;".ﬂ/ L i reatad

Wo will now examino the riveting of simple round boilers, | varied from 1#4n 70, feet, t0. 1° M " .|.[|.u-knull-('olli(‘f)'- in
The shearing strain in pounds on every rivet in the length gimilar experiments 1o thaso last ‘ft tlm. of Mr [-';;wlc-r the
rows I8 equal to one half the diameter of the boiler in Inchos, Nottinghamshire, through tlm. s "‘.'8-3 ;lu‘- t(:m .-ru;u‘rn of
multiplied by the rivet distance in inches, multiplied by the ongineer, and found o regular increase in LHE P

' ot . y f the pit is 1,250 feet,
gteam pressure in pounds less 16 pounds atmospheric pross- tho works of 1° in 00 feet ; thoe (leth‘u“.. 4 1: e e
e Also, by the kind permission of Mr, E. Hedley, Lhe er,

' the ¢ o bottom of the An-
The strain upon every rivet distance in rows round the | took the tl_'lnlu'r’lllll’ﬂ ol tlll.(.hﬂl at the !

ol v AON
boiler expressed in pounds is equal to one fourth the disme- | nesley Colliery; the temperature was 73, Il"d- ”lw- ()lc‘ixl::llx:ol‘;:::,f
ter of the boiler in fnches, multiplied by the distance between | feet, being an incrense of 1° in 60 luct. : Y ) e vt‘],,m;
any two rivets in the same row round the boiler taken in | Mr. Carrington, I was enabled to mu'kc-. mn})ﬂnr 0 m(ir:‘n i
inches, multiplied by the steam pressure per square inch in | at the Kineton Park Colliery; the pit is 1,200 fc:u:, .c (5“.{"{‘_ ;
pounds, less 15 pounds atmospheric pressure, temperatars of the coal 71°, being an increase of 17 in 55 ; 'c .

Now, to obtain an even distribution of the total pressare in The result of all my obsgervations is, that the pnﬂ:m:l'fm ‘;D'
the boiler over nll its sections, the sectional area of a rivet | perature of the earth, at the depth of 50 feet, is 507, nu(;lilz
hus to be equal to the sectional area of the plate between regular rate of increase in temperature, below t}mt depth,
two rivet hioles, and equal also to the double aren of o suction in 60 feet, Observations made by others in the North of Eng-
through the plate, from o rivet hole to the edge. That s, the land and South Wales seem to prove the tempersiure of the
sectional area of the rivet in square inches must equnl the | mines depends on the depth below the surface of the ground,
distance between any two rivets in a row round the boiler in irrespective of the depth below the sea-level : ]
inches minus the diameter of the rivet, multiplied by the| The next question is, given the above rate of increase in the
thickness of the boiler plate in inches; or, conversely, the | earth’s temperature, at what depths will it be practicable te
distance in inches between any two rivets in o row round the | get coal? I, therefore, made some experiments  to mmin
boiler must equal the sectional area of the rivet in square | what effect ventilation would have in cooling the mines. At
inches, divided by the thickness of the boiler plate in inches, | the Hucknall Colliery the temperature of the coal, when first
plus the dinmeter of the rivet. the pit was sunk was 70°; ten months afterward a hole vf'as

From this we conclude that the rivet distance is dependent | bored, 2 fect deep, into the side of a coal head, through which
on the diameter of the rivets, and, reciprocally, the diameter | & current of air had passed, and the temperature of the coal
on tho distance. To determine these, it is necessary to take | was found to be 594°. At the Annesley Colliery, the cosl,
into consideration the possibility of making and keeping the | when first cut, had a temperature of 78°, whilst & bore-hole in
boller tight, which possibility depends principally on the re- | & head that had been driven six months, had a temperature of
lation between the thickness of the plate and the rivet dis-|64°. At Kincton Park, the coal, when first cat, had a tem-
tance. Let us consider a special case to explain this more | perature of 789; and, after three months t::xpoaurc to a current
fully,. We suppose a simple cylindrical boiler to have a of cold air, the temperature of the coal in a hole'2 fe"‘ deep
diameter 42 inches; the thickness of the plate, 0'3 inches ;| was 60°. Many other experiments, at other collieries, gave
the excess of the steam pressure over the atmospheric preas- similar results. With a small sensitive thermor‘neter I found
ure, 42 1bs, Under these conditions the strain of tension per | the coal, in heads that had been driven gome time, was, at a
square inch of plate section, taken parallel to the axis of the | depth of only 6 inches from the surface, of the same temper-

boiler, is— ature as the air circulating past. From the above experiments
21 % 42 I came to the conclusion that the passages in & mine were
03 =2,940 1bs. soon cooled by a brisk current of air, coal being « bad con-

ductor of heat. The internal heat of the pillars of coal could
not be conveyed to the surface as quickly as it is carried away
by the current of air. At a depth of 10,000 feet, the temper-
ature of the coal would probably be about 212°. According
to Péilet, 1 square foot of cast iron, at a temparature of 313°,
in an atmosphere at a temperature of 79°, would give out a
certain number of units of heat in & minute. Supposing, for
the sake of argument, that 1 square foot of coal surface would
R : ve out the same number of units of heat, under similar eir-
Shetfrmg strain‘on a rivet (1be), ,1 458, 1,959, 2,588, ginmstancea, I have calculated that a mine of sufficient extent
Strain per square inch on a/section thrangh the plate, or|, produce 1,000 tuns of coal per diem, in & seam of average
through the rivets in the length rows of the boiler (1bs.), thickness, would raise from 1,300,000 to 1,500,000 cubic feet of

4,730, 4,430, 4,220, : . ST 5

y § Ny ' . : air in a minute, from a temperature of 59° to 79°. In esti-
[The shearing strain on rivets and thestrain per squareinch | o 4i 0 the extent of the heating surface in the mine, I have
of section in the rivet rows round the boiler, are one half of | ¢\, the face of work at a temperature of 212°; and the gate-

those in:the length xo ws..] roads less than a year old have been reckoned as having, on
The strength of the riveting compared to the strength of |,y average, only half the heating power of freshly cut coal,

the si;nplevplato is 0:62, 066, 0:70, for the three different rivet| =3 .11 t16 roads alon z which a current has been passing for
dismgpers. more than a year, are supposed to be cooled down to a tem-
Tha advax{tnges and disadyantagesof the one or other of perature of 60°. It is quite possible for men to work in a cur-
the choqen.nvot»diametera are clearly shown by these figures. | ..+ ¢ iv 1o hotter than 79°, and it is also an engineering
Zhe {~in.. ESEINIOATSD & Vry, smal.l somparative serengih ol possibility to produce a current of air of the above-mentioned
the riveting (0'02). The {-in. riveting has a great compara-| ;o) : and the expense of producing such a current would
tive strength ; but the distance between the rivets (2:878 in.) probably not be an insurmountable obstacle. Having con-
i8'%aa largoin proportion» to the thickness of the plate, to al- sidered the subject a great deal, I have come to the conclu-
low of a good and safe tightening of the joints. The &in.| . that, as far as the temperature of the earth is concerned,

rivets, not showing either of the two mentioned disadvan-|. .4 e SR R g
tages in a considerable degree, are evidently the best in this TMLLNG poNa A P en 10,

In taking the arcas of the rivet sections equal to those of
the plate sections contained between two rivet holes, accord-
ing to the above rule, and in calculating the following items
for three different rivet diameters, for the sake of compari-
son, we find—

The rivet diameter being & in,, 4 in,,  in.

Area of rivet section (3q. in.), 0°307, 0-442, 0°601.

Distance between rivets (inches), 1648, 2:22, 2-878.

o =
special case. An Apparatus for Prognosticating the Weather.
ON THE TEMPERATURE OF COAL MINES. The following is the deseription of an instrument devised

by M. Bonneville, of Paris. The instrument is composed of
the motor, which imparts motion to the index needle. The
motor is composed of two wooden strips, or thin blades, stuek
In instituting the experiments, the result of which I pro- | one upon the other, of different hygrometric capacities, one of
pose to describe to the presont meeting, and which extended | which is called the positive, and the other the negative.
over a period of a year and a half, I was actuated by a desire | These strips, or thin blades of wood, are curvilinear, and
to nscertain the amount of iruth in the often-ropeated state- | assume the form of an arc of a circle. One of the extremities
ments of practical men, that the temperature of deep mines | of this arc is fixed to a square held by scrows on 10 a brass
that had been at work for some time, did not exceed the tem- | digk ; the other extremity is loose and movable. It is con.
peratare of shallower mines, and to reconeile, if possible, those [ nocted by a silken thread passing round one of the two
statements with the generally-accepted observations recorded | grooves of a pulley, with an arbor forming the axis of the
by scientific men, which tended to prove u gradusl increaso in | index needle. The force of the motor is opposed by a spring
tho earth’s temporature in desconding. Owing to the kind- | fixed upon the brass disk, and connected by another gilken
ness of the engineer, I had the opportunity of mscertaining | thread with the arbor, round the second groove of which it is
the temperature of two shafts ag they were sunk ; the method | wound. The expansion of the motor, or its contraction as

APAFER READ DBEFORE THE MIDLAND SOIENTIFIO BOCIETY, ENGLAND, BY
A. LUPFTON, Y.G.8.

of observation was as follows: A bore-hole was made in the [ shown by the index, Indicates the presence of much moisture
center of the shaft bottom, from 6 to 9 feot deep ; a thermom- | in the air or the opposite condition,
etor was lot into the boreshole by means of a wire, then the - -

top of the hole was tightly plugged with hemp and clay, in | Iserovep MARINER'S ComMpAss.—The Earl of Caithuess is

order to prevent, ns far a8 possible, the cireulation of water in | the inventor of a new made of suspending ships’ compasses,
the hole. The thermometer was allowed to remain In the | which for efficiency und simplicity is said to surpass anything
hole for 24 hours at o time, I used moximum registering | yot produced, Instead of the two concentric brass rings hay-
thermometors, somo by Negrottl & Zambra, and somo by Mr, | ing thelr axles av right angles, known as gimbals, Lord Calth -

Davis, of Derby. Owing to the presenco of water in both the | ness employs & pendulum and ball, which ball works in a

ghafts, the value of these experiments is much diminished ;| socket in the center of the bottom of the compass bowl, The
and, in one shaft, which attained a depth of 906 feet, the risoe | compuss works, therefore, on one bearing on the balland-
in temperature, a8 recorded by the thermometers, was only 1° | socket principle, and thus maintaios its parallelism with the
for avery 120 feet ; in the other shaft, where there was less | horizon In the heaviest weather, I we may credit the pub-
water, and which sttained & depth of 060 feet, the rise in tom- | lished reports of the trials, the simplicity of this invention is
peraturo wag 1° in 78 feat, I next had a series of holes bored | not more striking than its efficloney, It is stated that it has
horizontally in the shaft sides, into ench of which I put o ther- | already stood the most trying lcsts,.nml the oseillation of com-
mometer ; the holes were tightly plugged, to hinder the cir- | pagses to which it i applied, as compared with the osclllation

The sectional arew of the shaft of n rivet, expressed in'culation of airin thom, The temperature of theso holes re | of the gimbal compass 18 us degrees to points,
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The “Sky Hallway ™ In Running Order,

A visitor to the White Mountains deseribes Mount Washing.
ton Railway,which ascends the mountain ina tolerably straight
courss, following the general line of the old Fabyan bridle path,
The d(\_‘)n[ in 2.085 foet above the loavel of thesea, or 1,117 font
above the White Mountain House, This leaves a grado of
8.600 feot to bo oy  =omo, as the hight of tho mountain is
0,285 feet above the tovel of the sea, The loength of the rond
i8 two miles and thirteen-sixteenths,

urdny to midnight Monday., The contral shaft is down about
700 feet, nnd is sunk at the rato of more than a foot a day.
At thoe west end they have Just got fairly at work, and lln"\'
expeet to make over 100 foot o month. 3

Binck

- -

upon dCotton by Dyelng.

ne ¢ :
I'ho old fast black upon cotton was obtained by giving o

“ rl ' ] : '. ‘ 3 s !
lae ground with indigo, then galling and working in sul- | which tho

The heaviest grado is thirteen inches to tho
yard, and tho very lightest one inch to the
;"oot. A part of the course is over ™ Jucob's
Ladder,” the sizzag portion of the old bridle path
lying just above the point where the troes are left
bohind. The railroad takes a generally straight
line. howevoer, curving slightly, only to maintain
a diveet course, The rolling stock is in a much bet-
tor condition than it was lnst year. There are
two locomotives now in use, and a thind is ex.
peoted from the establishment of Mr. Walter Alk-
on, at Franklin, this weok or next,  Thege are
more powerful than those in use last year. A new
¢ar hos also been constructed.

Thoe locomotive pushes the car before it up the
incline, and both run upon three rails, the center
one being a cog rmil. The engine and car are kept
upon the track by friction rollers under the side of
the cog rail, and the appliances for stopping the de-
goent are ample. By means of atmospheric brakes
gither the car or engine could be sent down alone
at any given rate, fast or slow, and there arealso
hand brakes operating with equal directness upon
the central wheels, together with other means of
governing the machinery of locomotion, Every
competent person who has examined the road and
the running machinery, pronounce both as safe
as they could possibly bemade. The landing place
at the top of the mountain is directly in the rear
of the tolegraph office, and but afew rods from the

door of the Tip-Top House.

——

We this week present our readers with a por-
trait of the late John A. Roebling, whose obituary
was poblished in our issue of Aug. Tth. It is
well worth preserving as a souvenir of one of the
most distinguished engineers of the age.

— =
Improvement In Sadirons,

This invention consists, mainly, in so constructing a sadiron
that it may be constantly and nniformly heated by a gas
fame while in use. The emgraving isa perspective view of
the device with a portion of the sadiron broken away to show
the internal arrangement of the burners employed. These
ara so plainly shown in the illustration that no further refer-
enes to them will be needful.

The sadiron has an interior chamber which may be called
the combustion chamber, and an outer one completely sur-
rounding the former, and inclosed by the exterior walls of the
cadiron. Through these exterior walls are
openings which admit air to feed the flame,
and afford exit for the carbonic acid gas
generated. The wall immediately surround-
ing the inner chamber, called the flame wall
has also openings communicating with the
outer chamber, so that a fine flow of air can
reach the burners, and the gases of com-
bustion escape through the passage between
the flame wall and the exterior walls of the
sadiron.

The position of the burners is such as to
uniformly heat the iron particularly the bot-
tom or smoothing surface, and they are
readily lighted from openings provided for
the purpose.

The gas is conveyed from an ordinary
bracket]gas burner, having a suitable frame-
work attached to the wall for the support
of two pulleys, one fixed and the other
movable, the movable one descending by
jts own weight ; or if ncedful it may be
weighted. A flexible tube passes over theso
pulleys, and the moving one takes up the
glack or lets it out as wanted to adjust the
length of the tube to the motions of the hund
| in smoothing linen.
| Patented, June 15, 1869, by Andrew J.

Kennedy, of St. Louis, Mo. Address A. J.
Kennedy, care of R, Radke, 515 Olive strect,
, 5t. Louis, Mo.
\ — >
The Hoosac Tunncl.

Tie new contractors on the Hoosac Tannel are pushing
the work shead quite rapidly, During the month of June
they drove the heading ot the east end in 100 fect, nnd it is
in now over & mile and an eighth. The first week in July
they made 80 feet and the next week 40 fect, The first and
gecond enlargements are also being pushed ahead vigorously.
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They are having new drills made to operate on tho roof,
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¢r. They will be run by steam,
work at the eoast end, divided in threo gangs, who work
night and day continuously, resting only from midnight Sat-
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(some nuthoritics say it 18 advisablo
' which they bope to have in operation in September, and by |
| which they expect to increase their progress very materially. ! added and the goods raised in it ;
They are also erecting buildings near the mouth of the tunnel |

for four additional compressors, 80 a8 to give them more pow- | processcs, A rapld contin
They have now 200 men at | light goods is practiced in Lancashire ;
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PORTRALT OF THE LATE JOHN A. ROEBLING.

phate of iron, sometimes with addition of logwood ; alder
bark, and other sizilar substances were also employed ; and

the goods usually finighed in an emulsion of oil, to take off

the harshness which iron mordants so generally communicate.
Later on, what was called the Manchester black, was obtain-
ed by first steeping in galls or sumac, then working in the
copperas vat, and afterward in logwood containing some ver-
digris, and repeating these operations until the desired shade
was obtained. Galls are now scarcely ever used; sumac,
which is cheaper, being employed in substitution ; and the

processes, though almost infinite in details, consist essen-
tially of steeping in sumac, then working in an iron bath, and

afterward raising in logwood.

o

KENNEDY'S SADIRON HEATER,

One method said to give good results, consists in stooping in

gumae for twelve hours, then working through lime water
and exposing to the air until the light green color at first
produced passes to o dull heavy shade; the goods are then
passed through u solution of green cOpperas, and exposed to
the air until they appeared black while in tho wot state ] ‘lf
dried they would be found to be only gray or slate color, To
fill up the color the goods are passed into the logwood bath
to puss them through

water first) for o sufficlent timo; lifted, some copperas
{or light goods this sullicos

to produce a black, heavier goods require o repetition of the
aous method of dycing black on
the goods axe passed
ly into a sol-

]imu

through a decoction of eatechu, then immediate
ution of bichromate of potash, next into decoction of log-

*__—.
wood, then into green capporas, and lastly through a dee

Oof somn roedd \\'-uul. Ny l‘nluu'uoul or l“l'll’/.'l’ "v"'”‘l
of the

oction
o' Thoe order
o lignids may be changed within cortain Hmits.
A ~-?.mplur mothod of dyeing by means of bichromates is
‘nlem ,w.n'uu, which consigts in stoeping the goods in logwood
' v$|m-~m;( them to the airand drying, then passing thom l:m;
bichromate of potnsgh neutralized by crystale of soda.
‘ln;:wnu‘l i “struck " of an intense blnek, .nnd
fixed, Velveteens aro dyod binek by reiterated
pnesages in logwood and green copperns until a
dark brown is produced, then paseed in sumne
and sulphnte of copper, with sometimes addition
of peachwood or Brazil wodd, TFustie is un in-
gredient in all dyes where o brownish or Jet black
18 dosired,

Black is one of the most difficnlt colors to dye
and no one but & practical man understands th;;
difficnlties of obtaining regular and good resnlts
j'apvcinlly when first-class colors are aimed at. It'
18 useless to give weights and quantities when
these nre really only inferior elements of SUCCRSS ;
u slight change in the quality of the sumae, smno.
thing different in the “ ageing ™ or © mastering *' of
the logwood, some slight modification in the tem
perature and pressure of the * stills” in which the
liquore# are made, and other causes not more eon.
spicuous, have frequently in my experience put
works almost to a stand still. And when I have
been called in for advice, it has been evident that
chemigtry could only give conjectures as to what
WOs wrong.

These failures in producing satisfactory colors
. would not be apparant to an unpracticed oye;
s | the defects would only consist in those hues and’
reflections of shade being wanting which were
mogt csteemed and usnally produced. Though it
is exceedingly difficultin most cases to trace the
| actual cause of inferior results, there have been in
: my practice very evident occasions in which a most
trivial and apparently unimportant canse has pro-
duced very embarrassing effects; the closest at-
tention on the part of a foreman or manager is
most essentiol in order that these things may be
avoided, or if they occur that their cause may be
fliscovered.—Dktionary of Dycing and Calico Print-
ing.

— > o
Use of Gun-Cotton in Dentistry.

This statement appears absurd at first, as if dentists used
gun-cotton as an explosive agent; but the fact is, that quite
recently the collodion made of gun-cotton, hardened by evap-
oration, as a varnish, into thin sheets, has been used as a sab-
stitute for the objectionable vulcanized rubber, as a basis for
support of false sets of teeth. For this purpose different
sheets are softened by ether, and pressed together in the
mold, which is made in a way similar to that in use for mak-
ing the platinum or india-rabber sets.

| One of the objections to the vuleanized rubber sets of teeth
is the dark color, which can only be corrected
by vermilion, which gives it a reddish color,
gomewhat similar to that of the gums. Ver-
milion, however, being & compound of mer-
cury, seriously affects the health of some per-
sons, whose peculiar constitution renders them
very secnsitive to the influences of this per-
nicious metal.

In drying, collodion contracts considerably,
and the only additional trouble, in making
objects of dry collodion, is to make the molds
larger, by repeated castings and recastings in
plaster; the plaster expanding cvery time a
little, the last mold obtained may be suflicient-
Iy enlarged to compensate for the shrinkage of
the material. Sets of teeth made on collodion
are much lighter and stronger than on any
other material thus far employed for that pur-
pose, and, no doubt, will soon come into gen-
eral use in the United States, as the dentists of
this country are among the most progressive
in the world.—Druggists' Cireular.

———

Tle-Spotting Machine.

This device is thus deseribed by the Chivago
Raitway Revicw : * Our readers are uware that
rails are generally laid level apon the ties,
with the result of bringing the whole weight
of the car upon the inside of the rail and the
inclined rolling surface of the wheel. Mr. Jau-
riet conceived the idea of laying tho ruil go 88
{0 incline inwards on the same level as the surface of the
wheel. The old hand process of doing this, with adze, isslow
and unequal and costs more than it comes to. "The tie-spotter,
attached to o car and transported from place to place on the
line, may be generally described as consisting of two vertical
ghufts, with knives nttached, to which the ties arc brought by
means of o chain feed. The Knives are adjustable 8o a8 to
‘gpot’ at an angle, or in the ordinary manner. The mdaoh:;o
is operated Ly tho enginoe attachod, and requires, besides, g :
engineer, 8ix men to operate it, who do tho work of from i
teen to twenty, A recent oxperiment resulted in the spotting

of sevonty-six ties in fifteen minutes.”

e e AT e -
; tous points seem to indicate that at
I'ELEGRAMS from various | S T 5

loast a maojority of tho sstronomers

witnessing tho eclipse, The weather was generally fing.
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THE GREAT SOLAR ECLIPSE,

T ————————

Seientific

The of Glycerin In wWine.
Wo translate from Wagner's [uhresbericht ™
s which will be of interest to winge growers: .
3 hean unml for pome timo for the nlll];rn\'-'lntflll.
oods has been called Sehee leizing (from

clrelo of red, which is probably the earliost notice of what wo e
now eall the rod protuberanees or projections.  In 1724, Ma.
raldi observed for the first time that the luminous corons was | ing
lil_\'w-rill hins
of wincs, This pro

H(‘.hl-ul" tho discovyoraer ol “‘}'("'r”l)- - ]
investigations of Pastear, Noessler, ant

As is well

the follow

The morning of tho 7th dawned clear but with somo float-
ing clouds at this point.  Thousands of people wore propared
with smoked glass, opern glasses, elo,, ote, to obsorve the po-
markable ovent, although at New York the celipse was to be
only partinl, a fact which the pross had made genorally un-
dorstood proviously. :

Tho sclentific wore anxious in rogard to tho nows tole
graphed from Chicago to the effect that the weathor was not
propitious, as although the eclipge would not be total at that
' point it was in sufficiently close proximity to tho belt of total-

ity to give foars that the clouds might extond to somo of the

not coneentric with the moon. These observations proved
the coronn to bo concentrio with the sun instead of with thoe
moon, and that it is & phenomenon closely connected with thoe
sun's physical constitution.

“ TR ROSE-COLORED PROTUDERANCES,

“Tho red protuberances weore first seon by Vassenius at Got-
tenburg, May 8, 1788, and they have boon observed at every
total solar eclipse sinco that time, These rose-colored promi-
nences are of irregular form, sometimes rising nearly as high
a8 tho corona itself. These phenomena were variously seen

According to the
Pohl, ply(‘::rin in n cmnpuw-nt ] : ;
known, glycerin differs from the sugar, inasmuch ss it does
not forment nor take any pa ' | 5
actively or passively. Theso valuable properties have only
rv('vntl.y been recognized and appreclated, and have given 1o
glycerin, in addition to many other applications, s firm hold

wart of wine.

rt in ‘}“g l.rl)cl‘ﬁﬂ ‘)i f"”l!"uutti‘)ﬂ,

most important points whero observations were to be attempt-

ed. Up to the present writing, we havo

and deseribed in the eclipges of 1778 and 1806, and in 1842

in the rational improvement of wine.
It is not our intention to nandervalue

pot thoe news from the different points
of observation, and are therefors unable
to state how much success has heen
achieved by different expeditions, but will
give a sammary of the results in our
next,

In all probability there will have been
gome disappointments, To thoso who
were not in position to observe this
eclipso the following facts, with the oe-
companying illustrations, will serve to
give a pretty good conception of the fea-
tures of the phenomenon, and its impor-
tance., The times of the beginning and
ending of the eclipge at prominent points
in thoe belt of totality have been already
given in our issue of July 81st. We
herewith give a map showing the belt
of totality in the United States. This
belt was 140 miles in width. The eclipse
was also visible, but partially, far ontsido
this belt.

The nearest lines drawn parallel to
the belt show the limits between which
ten digits of the sun’s disk were covered,
and the next the limits between which
eight digits would be obscured. A digit
is one twelfth of the sun's dinmeter.

In the dingram of the middle of the
eclipse as it appeared in New York, the
greatest obscuration, 10°6 digits.is shown.

The obscuration of the sun's disk be-
gan in the lower righthand quarter, and
the shadow passed off at the upper left-
hand.

the important part which grape sugar
takes in pure wine, nor to supplant
by glycerin this article, which can-
not be dispensed with during the state
of fermentation. As soon, however,
n8 the wine has passed the fermenta-
tion, the valuable funections of glycer-
in commence ; for only by its aid is
it possible to impart to the wine any
degree of sweetness that may be re-
quired without incurring the risk of
gpoiling the wine or producing fu-
ture changes thereon. Nothing like
that. Even the greatest addition of
glycerin is unable to endang.r the
wine in any way, and a valuable rem-
edy has thus been discovered to im-
prove even wines that are ready for
bottling, which, to this date, has been
congidered entirely impossible. An
erroneous impression having gained
ground that the glycerin could not
be used for young or new wines, we
can add that there is no reason why
it should not be applied, with the
same advantages stated above, to any
wine as soon as it has become clear,
and when it is necessary that it shonld
not again ferment by an addition of
SUZAr.

The sweetness and smoothness
which glycerin imparts to wine will
ever be apparent. Regarding the
manner of using the glycerin, we can
only say that it is so simple that it
hardly requires a detailed description.

We also give a diagram of the corona
and the protuberances observable in the
belt of totality, which will give ourread-

ers an approximate idea of thess most remarkable appear-

ances,

THE CORONA.

Arago saw the corona both with his telescope and the naked
eye. Inthe Sandwich Islands in 1850, and on the coasts of
Sweden and Norway in 1851, these curious appearances were
still the objects of study. It was not until the eclipse of 1860
that it was satisfactorily demonstrated that they belonged to
the sun, and that the interposition of the moon merely
cnabled us to see them by cutting off the direct rays of the
Bnn.”

The Government parties, sent out to different stations along
the line of the total eclipse, were provided with the means
of taking, in large telescopes, photographic impressions of
the phenomena at their various stages. These photographs
can,be studied at leisure, and, in connection with the impres-
gions left on the memory of the observers, will serve to deter-
mine very important questions as to the constitution of the
sun. Besides these usual means of observation, comparative-
ly new instruments for detecting polarized light, and for de-
termining the chemical composition of the sun, and of the
corona and red protuberances, will be employed. The spec-
troscope is the important instrument for making this curious
chemical analysis of a distant object.

Our readers having read the accounts of observations of

The first and greatest consideration
is, to procure a quantity of glycerin
that is chemically pure, which is especially essential when
it enters into consumption, and here we wounld say that there
is scarcely another article in the market which is lisble to
contain 80 many impurities, owing to an imperfect or incorrect
manner of manufacturing, or intentional adulteration to pro
duce a cheap article.

Under these circumstances it is best to buy only of parties
who will gnarantee the article to be pure.

According to experiments thus far made, the addition of
glycerin to wine, acconding to the quality of the latter,
should be from one to three per cent, or for one hundred gal-
lons of wine from one to three gallons of glycerin.

It will be necessary to apportion the maximum quantity of
glycerin to be used to the quantity of wine in process of
preparation ; add to the quantity of glycerin thus obtained the
same measure of wine, and then impart enough of such mix-
ture to the wine to give it the required taste, The barrel of
wine thus improved by glycerin will at once be ready for
bottling, provided the wine was clear before.

We ropeat : an addition of glycerin will not effect on wine
any other changes than such as the latter is predisposed to
by virtue of its inherent properties.

The following descriptions of the corona and protuberances
are copied from an article published in the New York Tribune
of the 6th inst. :

“In 1706, at Montpelicr, the French astronomers saw the
moon, when the sun was entirely hid, surrounded by a
very white light, which formed a sort of corona or erown |
around its disk about three minutes of
an arc in breadth, or one tenth the
moon's apparent diameter. Within
these limits the light preserved o uni-
form intensity, and beyond it, to the
extent of about four degrees all around
the moon, the light was scen gradually
P diminishing, till it was finally lost in
' the obscurity of the firmnment,

“ During the total eclipse of 1715 at
London, some sceonds beforo tho sun
was completely hid, Halley saw a lu-
minous ring around the moon, the
breadth of which was one twelfth, or
perhaps atenth, of her'dismeter. To
a French astronomer, who went to Lon-
don for the purpose of observing this

eclipse, the corona or ring around the moon appeared of a | . .
gilver color, It was more luminous near the borders of the after the commencement of the eclipsa, when the moon las

moon, and diminished gradually in intensity up to its exte- begun to make its appearaneo on the right, Tho middle di.
rior cireumference, This cirenmforence, slthough faint, wos agram ropresents the sun midway ""‘“"'“"' the beginning
very well defined, The eorona did not appear of equal inten- ‘and end of the eelipse, when the obsouration is tho greatest ;
#ity on every line radinting from its center, Dark spaces or ! and the right hand disgram represents the sun five minutes |
interruptions were observed in it, which gave it still morethe before the termination of the celipse, |
appearanes of the glory wround the heads of saints.  This ob- - -
garver nle saw at the innermost edge of the corona, o brilliant

— > o

SoME recent experiments made at the Woolwich Arsenal,
near London, encourage the hope that gun-cotton can be sue-
cessfully used as n most destructive agent. A palisade was
built of oak timbers a foot thick, irmly fixed in the ground,
and supported in the rear by strong
trusses, Disks of gun-cotton wero
placed along tho face of the palisade
about a foot above the ground, and
were fired by o battery in the usual
way. The effect may be deseribed as
wonderful. The palisado was literally
blown away amid a deafening roport,
as i the massive timbers offered no
more registance on one side of the gun-
cotton shan the atmosphers on the
other, Tho disks require no fixing ;
moerely laying them on is sufficient.
Solid blocks of iron and stone can bo
shivered into fragments by firing a
disk laid on the top. In future sieges,
if some desporate follow can but get

the eclipse of 1808, as observed principally by European as-
tronomers, will appreciate the zest with which American sci-
entists seized this opportunity to add to the important discoy-
eries of last year. Whatever valuable results have been ob-
tained, will be duly reforred to as they come to hand,

s

Th. Om. 40s.

Beginning Gh. 12m, 308 1. 3,
THE ECLIPSE IN NEW YORK.

[The lgft hand dingram represents the sun five minutes  to the gate ora thin part of the walls, and hang on a few disks

End,

of gun-cotton, & breach can be made by firing with o galvanic
current from a long distance.

— > O

Tue most insignificant of human transactions can only bo
performod in the best manner by those possessed of all the
knowledge bearing upon them. lgnorance is always s dead

weight, embarrassing him who carries it ; on the contrary ,
“knowledgo is power,"

No GrBAT achievement is possible without hard work,

g ——— —— -~ |
» -—
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Correspondence.
The Editors are nol responsidie ror the Opinlona expressed dy their Cor.
respondmnia,

Printers’ Ink In tho Sale of FPatonted Artlclosss-
An Important Suggestion,

Messis. Epimons :—I1 want to make some complaint about
the manner in which patented artiolos are introduced to the
public, and to point out a remedy,

In tho first place, nine tenths of all * the people " are total.
ly incapable of understanding the principle of a machine,
more complicated than s crow bar. That we cannot holp,
Our only remody lies in presenting an article with a full ex-
planation, and expiicit directions for using, applying, ote.
Rotail hardware merchants sell a great many patented artl-
clos intendod for domestie use.  Now a hardware merchant is
linble to be a natural mechanic and to be able to explain the
uses of his goods, but he is a good deal more likely to ho ut-
terly wanting in these qualitics and is usually content to aoll
a machine with as littlo comment and instroction as ho
would a nail rod.

He tolls the purchaser ' They say”’ it's tiptop thing and
works nice. 1don’t exactly understand how it works, but 1
guess you'll have no trouble ; any way if it don’t work well,
you can bring it back.” So the customer takes it,and just for
the want of alittle printers’ ink (which should always accom-
pany an article of this kind, in the form of explicit «fir-.-ot.inna)
he fails to make it work, concludes it is a humbug, tolls all
his neighbors o, and takes it back to the merchant (who is
selling on commission), and the fate of that invention is de-
cided—in that community at least.

It has been my good fortune to save from diggrace many a
really good article by explaining to its possessor its princil;lo.

I was visiting a friend in the country a short time ago.
He had just brought home a patent arrangement for holding
the sickles of reapers and mowers while grinding them—an
arrangement with four distinet motions to adjust the two bev-
ols to the stone. We tried to apply it properly to the grind-
stone frame, We worked at it without the least real success
for a long time and then searched through a file of agricultur-
al papers to find the advertisement and get some instructions
from that. Now I will tell you in the strictest confidence
what I found, and you can imagine how I felt.

In plain type and good English, this was the explanation:
“1t is so simple that a child can understand it."” In one sense
that was true, but there should have been added —“after it has
been explained to him.” I also found in the agricultural pa-
per one of those abominations by courtesy styled engravings.
It represented the grindstone, complacently but evidently
grinding off the point of the “section.” I remarked to my
friend “If this was a SCIENTIFIC AMERICAN engraving I
could set your “ grinder” without a word of explanation. He
thought we had better let it go, and he would carry it back ;
but I was spunky and saw some good points about it. The
result was that we conquered it,and he was delighted with its
working.

Now I could tell anyone in a few words how to set that
kind of a grinder; but better than that I could write it, and
any printer could print it, and then if a copy was furnished
with each grinder everyone would know how to use it.
Wouldn’t that be better than to send the machine out as a
sort of Chinese puzzle? Wouldn't the inventor or manufac-
turer make more money, and wouldn’t the public be bene-
fited ?

Of course we who read the SCIENTIFIC AMERICAN, know
that an inventor cannot make half as good use of his money
as to have his invention engraved and explained in your pa-
per simply on account of the wide-spread advertisement
which it gives his invention ; but when we consider that he
can have the engraving electrotyped, and can copy your ex-
planation into his circulars, the benefits become immense, and
I do not doubt but it would in thousands of instances quadru-
ple the profits, to say nothing of the benefit which would ac-
crue to users and consumers by thus having a good article pre-
sented in a good manner, M. 5. BAXTER.
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Yariations of Chronometers,

Messrs. Eprrors :—Traders on the west coast of Africa,
and perhape ou the east coast, sometimes experience incon-
venience, and sometimes loss, from the “loss of rate” of
their chronometers in the tropics of that region. Occasion-
ally good instruments that are perfectly relisble on other
voyages, on approaching these tropics exhibit signs of per-
turbation, very marked, and hitherto unaccounted for so far
as the writer knows. These variations cease altogether when
that locality is left behind, and cases are known of variation
of rate on that coast, with & precise resumption of the true
one on approaching our own. Marine chronometers some-
times, and perhaps generally, have steel balance wheels, and
the presence of these may account for the trouble—of at least
some of the employés of the writer—in the temporary loss
and often resnmption of the “ rate "of their instruoments,

—on any other magnotio meridian than that of its rating, and
perbaps would do so In simply a change of position, "l'hn
varintion, howover, would doubtless be influonced by the
length and rapidity of the swing. It will be seen that .il’ the
north pole of thin “swinging magnet " should be placed
north, the vibrations would be shortened, and the instrument
would gain timo; if south, they would be prolonged, and
time would Do lost. Thus no true rating could exist. A.
- -
A Simple Pendulum,

Mpssns, Eprrons . —The compensation pendulum rod you
give in your issue of August 7th, is not now, I have had
difforent arrangements of the lover to nccomplish the end ;
one of which yon give. I have an arrangement of n single
lever at the top of the rod, but it also requires threo rods,
which are unnecessary

Inclosed I send you & diagram of a plan I prefer to all oth-
ers, It is decidedly the most simple in appearance, if not in
construction. The rod is composed of a steel rod in a brass
tube. At the top a thin washer is put between the rod and
the tube ; the steel rod, the washer, and the brass tube are
then firmly soldered together. @ a are continuations of the
steel rod ; ¢ b d are levers pivoted to @ at b; the brass tube is
pivoted to levers at ¢. The length of levers from & to d, and
from & to ¢, are as the expansion of brass to steel. The bob
rests on points, d. Fig. 2 shows a plan by which a clock can
be regulated in the face and without stopping. « isa screw
with a square head to which the rod is attached, and slides
between the sides,b. At ¢is a nut resting on b, which pro-
jects a trifle through the dial to allow turning.

Philadelphia, Pa. DAvVID SHIVE.

0 > o
Treatment of Corns,

Messrs. Eprmors :—The treatment youn indorse for corns,
perhaps, is well enough if you decide to retain them and
nurse them. I cultivated them some twenty-five years, but
came to the conclusion that they were neither profitable nor
comfortable, and resolved to abandon them.

The way I did was to have a pair of lasts made which were
the shape of my feet ; thus instead of fitting my feet to the
boots or shoes, the boots or shoes were made to fit my feet,
thereby saving the misery of “breaking-in "' a new pair.

The result has been, that for the last three years I have not
found the least inconvenience from corns; in fact they have

abandoned me with apparent disgust. No traces of them are
left. F. W. B.

[Our correspondent is perfectly right. If people would be-
gin sensibly, and wear only such shoes as fitted their feet,
they would never be troubled with corns. Neglecting to do
this, the disease penotrates so deeply that the slightest press-
ure brings on irritation and pain.

The writer of this has suffered very much from corns, and
has patronized all sorts of remecies, éven resorting to the pro-
fegsional quackery of a corn doctor—but all to no purpose,
until he found a shoemaker who was not only willing but com-
petent to fit the shoeto the foot. The ghoe i8 now made wide
enough to allow sbundant room for the toes and toe joints ;
a1l the annoyance of corns, quackery, and specifics is done
away with. Such is the writer's expericnce. But for nurs-

ing purposes, the lemon application is good.—EDs,

el A
wanted n Substitute for the Fresent Method of

Brandiong COattle,
Messns. Eprronrs:—I will venture to ask that you or some
of your able contributors, through the medinm of your col-
umns, recommend (if there be such) some chomical agent

The magnetic status of central Africa is believed to differ
from ours, and & magnetic power in the balance wheel would |
at once produce there a marked varintion of * rate,” and ac- |
connt for the oecasional embarrassments hinted at, The proofy |
that this is so—assnming only a difference in magnetic con-
ditions of the 1two consts—are not wanting.

A fine old English wateh with n steel balance recently dis- |
covered to be magnetic (a magnet) is in possession of the |
writer of this article, to the beats of swhich a delicate needlo
responds, when properly placed, with certainty and precision,
swinging around half the circle and returning with themove-

ment of the wheel.
A chronometer circumstanced like this watch wonld prob-

(safe and econyenient for use by all clusses) with which horses

. "o
or eattle may be permanently and logibly *“ lettered,” * num-

bered,” or “branded,” and whereby tho barbarous style of

burning the legal marks of ownership on or into them with

red Lot irons may be superseded. .
Our grazing gronnds extending from the Sabinoe to the Rio
Grande, and from the Gulf of Mexico to Elpnsso, aro in com:

mon.—" The cattle of «u thousand hills,"” roam without re-

straint. Heneo the application of some indelible mark of
ont lndividunls

recognition by which tho proparty of diffor
may be distinguished is indispensahble,
Yot it is o matter of great doubt whether the goographical

ably lose its ‘ rate"—however good it might otherwiss be

\munificence of our mnge or the abundance "’ of our flocks,

——

or herds warrants the maintananee of a Bystem ot oneo prod
igal and inhuman, e
The suffering of animala directly induced by this procoss
of fire branding is often but s tithe of ita fature resulty
For the sore loft by the burning iron serves hoth as an irrlla:
tion nand an initial point of operations for the murderous
“#erow horn "—the peculinr pest of onr latitude—from the

ravages of which thousands of stock of all claeses die here
annually, :

In the hope that some means may be dovised, or suggestod
whereby thoe severitios of the merciless necossity for hmnd:
ing can be mitigated, and its purposes ns well otherwise sub-
sorved, I have written, N. L, Nonrrox.
Clinton, Texnas.

—mly < e
On the Flow of Elastle Flulds through Orifices

or FPlpes,

Mrssns. Eprrons:—In the article under this head appear-
ing on pago 50, current volume, and taken from the London
paper Lngineer, appears o serious mistake in the reasonings
and conclusions, and consequently in the vesult of the ealen-
Intion, which it will bo necessary to correct, as those investi-
gating this subject may be led astray by the erroneous rule
preseribed there,

The rule I refer to is, that in order to find the velocity with
which gas or steam will flow from a vessel in which it is con-
fined under higher pressure, into a vessel in which there is
n lower pressure, we must caleulate just the velocity with
which it will escape from each vessel into & vacunm, sub-
tract those velocities, and the difference between them will
be “ the velocity with which steam will flow into the lower
pressure.”'  This rule is entirely wrong, as I will demon-
strate.

In the article referred to, is the following pneumatical
standard Jaw, nearly correctly stated, in italics: Gasey and
vapors will flow into a vacunm with ths same velocity that a body
would acquire in freely falling through a space equal to the hight
of a homogeneous volume of gas or vapor of the yiven pressure
and density.

When caleulating this hight it is found that it is the
same, whatever be the pressure and density of the gas we
are dealing with, if only the temperature be the same. Let
me illustrate this by an example : Suppose we have common
air, which, at the pressure of 141 lbs. per square in. weighs
0'08 1bs. per cubie foot, its pressure on a square foot must
then be 143 x 144, or 2,088 1bs.; the hight of a uniform wvol-
ume of air of this weight and of one square foot section
would be equal to 2,088 lbs., divided by 0°08, or 26,100 {eet.
Suppose now again we have air at four times this pressure,
therefore 58 1bs. per equare in., which, at the same tempera-
ture, according to Mariotte’s lnw, will weigh 4 x 008, or 0:32
1bs.; its pressure on a square foot will be 58 x 144, or 8,352
1bs.; and to find the hight of the uniform volume of air of
this weight we have this time to divide the 8352 lbs. by
032, which also gives 26,100 feet. The hights being the
same, bodies falling from these hights will acquire equal
velocities, and we see then that it is a necessary consequence
of the standard rule and of Mariotte's law, that the same

gas will flow into a vacuum with the same velocity whatever
be the pressure and density under which it is confined, other
circumstances being equal. The simple canse being, that the
increase in pressure is compensated by the exactly correspo nd-
ing increase in density, which practically retards the flow. It
is therefore clear that a substraction of the two velocities, first
calculated separately, cannot be the correct rule, as it would
lead to the absurd conclusion that there being in the above
case mo difference in the velocities it would not flow at all
from & vessel in which it was confined under four atmo-
spheres pressure (or any other pressure which we may sup-
pose) into the atmosphere.

The true way of caloulating is {0 substract first the two
pressures before calculating anything else, and thcn. Jind tIu
hight of a volume of homogeneous vapor or gas, aw'tmg by its
weight the same pressure on its base. Applying this rule to the
case referred to (page 50) of a steam cylinder with & pressure
of 20 1bs. and n condenser of & 1bs,, we find the difference 15
Ibs,, and & homogeneous volume of steam of this pressure
would be equal to very near 48,264 feet, and o body falling
from this hight would acquire a final velocity of nearly 1,679
foet per second ; therefore the true velocity with which steam
of 20.1b. pressure will flow from & cylinder into a condenser
where there is only 5 1b, pressure, is 1,679 feet per 8800?(‘ in
place of only 367 as caleulated by the London Kngineer,
and reprinted on page 50 of this volume of the SCIENTIFIC
AMERICAN, P. H. VaxpeEr WEYDE, M. D.

New York city.
—____——‘."-

The Lowell Water-Wheel Test,

Mzssns. Eprrons :—Inclosed you will find a sample of the
numerous lotters that I daily receive in regard to the test of

bine water-whoels at this place. 4
m:rho test is creating much interest from ono end of the
country to the other. I cannot give the information required,
because, at the beginning of the test, it was agreed not e:lo
publish or make public the results until all had been hwsl‘ita;
as it might deter somo from testing thoir wheols if tho 0rs
gave good results, Only the Swain wheel has been tostod,
tho others had to propare after that wus tostod, 8 that t:;:d‘
tho opening of tho test, and the conditions were ::;lmmba.
antil that time,  When the others commenco all Bl li i
bly be ready to take their turn. The Bodine Jonval !

robably bo tho first and very soon. _ =

p Whm{ the test is completed o full report will bo m:la up
for the SCIENTIFIO AMERICAN, and published froe to all, 50

far us I am concorned. , A
[ have no knowledge that tho roport will be pablished in

ATl a TR IS s Vaia &
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pamphlet form. I require no money for Information that 1
ean give ; correspondents will govorn thomselvos accordingly.
JAMES EMERSON,

Lowell, Mass,

- —
When Doctors Disagree Who Shall Decldoe

Mussnsg, BEprrons :—I havo read your article headed “ When
Doctors Disagroe Who shall Deeide £ in the Issue of August
14th, respecting Prof. Horsford’s mothod of manufucturing
ncid phosphates so as to render them useful in the making of
bread.

At the oloso of this article you say :  The celebrated Lie-
bigr hag stated that the nutritive value of ordinary flour is in.
creasod ten per cent by the use of Prof. Horsford’s phosphatic
broad preparations.”

W can truly say * when doctor's disagree who shall de-
eide,” for Prof. A.J. Bellows, late Professor of Chemistry ot
Harvard, in his book recently published in this city, entitled
“ How not to bo Sick,” and in the * Philosophy of Living,"
distinctly nsserts that this same preparation of Prof. Hors.
ford’s is ** poison !" that i$ is simply phosphorus disorganized,
made from ealeined bones, and, a8 such, as dangerous to use as

any other poison, and should, of course, never be used. On
the contrary, phosphorus as organized in our food as it grows
(wheat unbolted, etc.), is the only form in which it can be
taken with safoty. “ Who shall decide ?” B. H. J.

Boston, Mass,

-
. Another Invention Wanted.

Messrs. EprTors :—Often during dry hot summers we
have to witness the destruction of our corn by drought on the
banks of streams, with water flowing by in waste, sufficient to
make corn in abundance. We need machinery to raise the
water out of the streams and apply it on the adjacent fields
of corn. There are generally no falls in the streams to raise
water by dams for irrigation. Here is a fine field for inven-
tors to benefit a large farming interest and themselves alse.
The machinery must be light and of easy transportation,
adapted to horse power for small farmers, and not too costly,
as it may not be necessary to use it every year. On many of
our rivers the lands are highest at the banks, with a gentle
slope across the bottoms to the foot of the highlands, and
water raised to the top of the banks would flow across the
fields.

‘W hope inventors will take this subject into consideration
and help us. MANY FARMERS.
Indian Springs, Ga.
—

Importance of Smooth Edges on Cutting Tools,

Messrs. Eprrors :—Allow me to say a few words more n
regard to serrated, or rough-edged instruments, intended as
catting instruments. I am fully aware that some hold the
idea that an absolutely smooth edge cannot be attained. It was
not the intent of my former article, neither is it now my in-
tent to discuss imaginary, or theoretical cutting edges; but
will state that if an edge cannot be attained smooth enough
s0 that a saw edge will not appear, even under the most pow-
erfal microscope, then the theory that an absolute smooth
edge cannot be attained is established. It is also established
that the first series of notches has notches also, and so on
infinitely.

The object of my former article was to do away with
something that has become a public nuisance. The teeth of
a saw are the sume as the sections of a sickle ; not as the ser-
rated teeth of the sickle edge. I never heard any one argue
that the edge of saw teeth ought to be serrated. The teeth
of saws are a series of cutting edges, not the whole saw one
continuous cutting edge.

Now I wish to state one uncontrovertible fact ; all cutting
edges should be made just as smooth as they can be, and
have them practically profitable, A. K. SyaTnH.

Nebraska, Ohio.

—~ - —
The Oxyhydrogen Light,

The oxyhydrogen light scheme has now taken a definite
ghape in Paris. A company has been formed, the capital nec-
essury has been raised, and application has been made for per-
misgion to lay down pipes to carry oxygen and hydrogen over
about a fourth of the city. It isnot very likely the permission
will be granted, and the promoters will have to confine them-
selves to supplying individuals with compressed gases, as was
originally proposed. We have published the patented process-
8 by which M. Tessié du Motay obtains the oxygen and hy-
drogen which he proposes to distribute over Paris, at & cost so
low that the oxyhydrogen light is promised much cheaper
than common gaslight; but ingenious and relatively cheap
us they undoubtedly are, it is impossible to believe that the
gervice can be made #o inexpensive as to supersede conl gos.
'he prospectus of the company enlarges upon the cheapness
and purity of the light, the complete combustion, nnd the ab-
gonce of all deleterious matters in the products of combus-
tion ; but is quite silent as to vhe danger of introducing into
& house two gases not possessing any smell, and whigh, conse-
quently, may escape without obeervation, and the mixture of
which forms an explosive compound of far greator power
thun any mixture of coul gus and air. To any danger of this
kind, continentsl enginocrs appear to shut their cyes, We
gaw, o short time ago, a patent taken out in Belgium for
muking & mixture of conl gus and air, storing it in gusholders,
and distributing it over the city of Brussels for heating pur-
poses. The engineering details given showed a complete
knowledge of the manufacture and distribution of gas, but
thers soemed to be no recognition of the risk, Jmminent
enough, of blowing up she whole concern. A consideration
of this kind, gome years ago, stood in the way of a scheme of

the kind projected for Birmingham, and will, no doubt, now
prevent the Oxyhydrogon Light Company from getting per-
mission to Iny down thelr pipes over Parls— Mec/anics Maga-
zine,

e —

THE THEORY OF BOILING---TOMLINSON'S EXPERIMENTS
AND CONCLUSBIONS,

Woeo conclude our revioew of theso interesting experiments
from our last igsue.

Mr. Tomlinson assorts that there is o kind of matter which |

when used for nuclel in boiling is not liable to the defects
enumernted in our previous article, and which he has not
been able to make inactive, either by the action of the strong-
ost ncids or caustic alkalies, or by repeated bolling in water,
ethier, alcohol, naphtha, ete. These bodies are snch ns char-
conl, coke, pumice-stone, mecrschaum, and & few other bodies,
They set by means of the powerful foree of eapillarity. The
same force which, aceording to Saussure, enables one volume
of boxwood charcoal to absorb 90 volumes of ammonincal
gas, 85 of hydrochloric ncid gas, 65 of sulphurous acid gas,
and so on, enables these porous bodies to absorb vapor from
boiling liquids, and, nnder the continued action of the heat,
to give it out in neverceasing jets, thus relieving the veasel
of all tendency to bumping, making the bolling soft, gentle,
and rogular, and increasing the quantity of the distillate.
Charcoal, or some other porous body, is then the proper
nucleus in the case of boiling liquids. It is quite remarkable
to see how efficiently a lump of coke acts in a vessel of boiling
water in giving off vapor, promoting tranquil boiling, and
preventing the jumping of the vessel. Not the least import-
ant service of these porous nuclei i8 the fixity they confer on
the boiling point, When a liquid is boiling in » clean vessel,
and in the absence of nuclei, it may go on dissolving steam
until the liquid becomes more and more highly saturated

that it soon reached 2407,

: ' iling st 218
tor from a sirop boiling al =< : :
: 11d mass in n flask, into

’ L e 'll\'l')‘-“
and cooled down Into & ¢ lenr, w ' ;
which s plug of cotton wool was inserted when the lawp

4 HNOVed, :
b l:!:l:.::vln:l flmm coconniut ghell 18 a good nuclens. It is w:ry
denge, and will occupy the bottom of the 'vw.w.-l that contains
liquids somowhat denser than water, It is at th'.-vloutt.nm, or
bottom of the vessol, that the nucleus I8 Most ofB-
nucleus may be loaded
| does not act on. (oke,
eharcoal, is convenient
wwenting itself in lamps

near the
clont, and for dense liquids the porous
with some heavy metal that the Hegui
though a lees powerful nnoleus than

| from its being always at hand, and pre - 1 of
:ul' any size. Mr. Tomlinson has no doubt it will be found o

nse in steam boilers, and may be used instead of the radicles

of barley, the soap, the butter, and the pnmfﬂn‘e, ote., noticed

in our lnst,

He has nlready said that these porons nuclel sct by th."
fores of capillarity, and go powerful.is this force slone that it

can be applied in a variety of ways. KEven a short bundle of
fino capillary fibers, united like a faggot by a thread in the
middle, is an active nucleus in liberating vapor. Such &
bundle, weighing only ten grains, put into s retort from
which methylated spirit was being distilled, raised the
amount of distillate in the ratio of 100 : 110.

Where circumstances admit of it, we may apparently in-
crease the nuelens power even of charcoal by first boiling it
in o lignid of higher boiling point than that of the liquid to
which it is to Le transferred. Thus a pieco of charcoal that
has been used in boiling turpentine seemed to be more active
than pure charcoal in liberating vapor from boiling water.
The charconl is not only porous, but unclean, and hence its
activity.

What Mr. Tomlinson claims to have discovered is the action
of nuclei in liberating gas, or salt, or vapor from solution,
and the behavior and proper application of nuclei in varions

with it, and during this period the phenomens of beiling | processes in the nseful arts. Bodies have long been used for
cease, and the temperature rises some degrees above the |promoting vaporization, crystallization, ete., but how they

boiling point.

acted and why they often suddenly ceased to act was not

The formation of a steam in liquid is indicated by a rise, known. We have many theories about the “ mysterions ac-
the bursting of a bubble by a fall. - The most considerable | tion of air,” “catalytic action,” “molecular change,” etc.,
rise and fall is when the boiling ceases and steam accumau- which have borne no fruit ; whereas, according to this view,
lates, and there is a sudden burst accompanied by a kicking supported as it is by hundreds of experiments, all the varied
of the vessel. This uncasy kind of action, so manifest on a | phenomena of nuclei may be explained by the varying force
small scale, must be a mighty force in a steam boiler, or a | of adhesion and capillary action.

large still or retort.

— >

The following series of experiments show clearly the value Signaling on Board the Cable Fleet.

and superiority of porous nuclei :

The London Gazctte gives the following interesting descrip-

1. A glass flask with a wide neck was filled aboutone third | tion of the manner of signaling through the cable on board
with distilled water ; it was boiled over a gas burner, weigh- | the Great Eastern :
ed rapidly, and replaced over the burner. After boiling 20| The method of signaling used between the ship and the
minutes it was weighed again. The flask was once more | Jand is that now universally adopted in working all long sub-
filled to the original quantity, and some bits of coke were [ marine lines—the reflecting galvanometer. The principle of
added ; it was boiled and weighed as before, the gas flame | this most delicate instrument was discovered a few years since

remaining unaltered all the time.

by a German electrician, named Weber. It was then, how-

ResuLts.—Water boiled away in the first trial (water | ever, a large machine, and the condensation of all its powers
only) 995 grains; in the second trial (with coke) 1,130 | into the smallest and lightest form is due to the scientific re-

grains,
Ratio of products, 100: 113°6.

gearch and skill of Sir William Thompson,
This instrument consists of a small mirror with a magnet

2. Water was made to distil freely from a still, and the | on its back. That the two are very small indeed may be
quantity collected in 15 minutes was weighed. A few pieces | judged by the fact that both together weigh less than three
of coke were then added to the water in the still, and the | aighths of a grain. This infinitesimally small reflector, which

distillate collected again during 15 minutes.

is intensely bright, is suspended by a silk thread as fineas a

REsuLTs.—Distillate from water only 208 grains; from | hair in the midst of a small cirenlar coil of insulated copper

water with coke 310 grains.
Ratio of products as 100 : 105°8.
3. A similar trial was made with common wood charcoal

wires. Directly a current is sent through this cirenlar coil,
no matter how slight, it induces another electric current with-
» | in its circle, which acts in an opposite direction, and this

but the vessel having been made much cleaner by the|causes the magoet at the back of the mirror to turmn to the
action of the first boiling, the water boiled irregularly, with | right or left, and, of course, to turn the little mirror with its
bumping. The addition of the charcoal made the boiling | reflecting ray of light with it. By a very simple armnge-

tranquil and regular.

ment, this fine ray of light is thrown upon a horizontal grad.

ResurTs.—Distillate from water only, 262 grains ; from | nated scale, about three feet long and three feet distant from

water with charcoal, 834 grains.
Ratio of results as 100: 1274,
The following results are from my own eéxperiments:

the mirror,
Thus when a current is sent through the little circular
coil around the mirror, the magnet is acted upon, and turns

Mothylated spirit was distilled in a glass retort at n fixed | the mirror with its ray of light, say on the left of the scale in
boiling point of 171° Fah, The distillate collected in § min- | front of it. When the current is reversed, and that is in-
utes was weighed, and found to amount to 244 grains. Three | gtantly done by pressing a little key in the speaking instru-
or four fragments of charcoal, partly from boxwood and | ment, the current in the circular coil is reversed and sent in
partly from cocon-nut sheel, weighing altogether 20 grains, | the opposite direction, and this in turn sends the ray of light
were now added to the retort, and when the spirit was again | from the mirror on to the opposite side of the scaleto the
fairly boiling, the distillate during 6 minutes was again col- | right. When the ray of light rests stationary on any part of
lected and weighed. It was found to amount to 335 grains, | the seale, it means a dot; when it moves rapidly to the right

"The ratio of the results is as 100: 182:2.

or loft, it means 8o many dashes, according to the distance it

Instead of charcoal, 20 grains of fine ground pumice-stone | goes. This reflecting galvanometer tells with unerring cer-
in four fragments were used in the retort, when tho ratio of | tainty whether or not the Great Eastern is steady.

results was us 100 @ 121°7,
With 20 grains of meorschaum, as 100 : 112,
With 20 grains of coke, ns 100: 107-40,

The vessel now at the end of the cable is, with its coils of
insulated wire and iron hull, & mere electro-magnet so to
speak. The course of the Great Eastern is east and west,

These numerlenl results are, however, very much under- | and therefore at vight angles with the conrso of the magnetic
stated if compared with those obtained in a retort that s | eurrent, which is north and south., Thus every time the ship
stracturally freo from nuclel, which was by no means the ease | rolls, either to port or starbonrd, o slight current, but still a

with the rotort actually cinployed.

ourrent, I8 induced in her vast coils, and thon transmitted

Charcoal, colte, putnice, and other porous bodies are espoec | through tho cable to the shore end at Minou, whore it acts
inlly valunble in distilling those liguids that are of such o | ypon the reflooting galvanometer, and turns its ray of light &
nature ss to exert u powerful action In cleaning the lnner | little to the right or left of the center of the scale, and thus

surface of tho retort or of the still, Such liquids as aleohol | ghaws in u fraction of & second of time the precise degroe and

or spirits of wine, ethor, naphths, benzole, sulphuric acld, | rapidity at which the vess<l is rolling.

cte., net in this way, and the sides of the vessel no longer por- TSR

forming the useful functions of a nueleus, the adhosion of the | - Wg recently noticed the fact that a flying muchine was
liquid to the gides of tho vessel is o strong that the vapor | soon to start from San Franciseo on its nerial voyago to New
pocumulutes in it, and only cscapes in explosive bursts, sep-| York. It now turns out that wo are to be dlml.)poinwd. the
arated by nlmost quiet intervals, These porons nuclol render | thing being only & partial sucoess. It will navigate the air
the boiling and the liberation of vapor quite eswsy. Even in|in o calm, but the slightest breese disconcorts its movements.
thick sirap of sugar, boiling at 240" Fah., they are still ac- | The Chrendele thinks that If the inventor should ever start
tive, and Mr. Tomlinson assorts that with their assistance he | for New York, he would be quite as likely to bring up at

has, in the course of a few minutes, driven off o much wa- | Cape Horn or the North Pole.
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Gin Saw Gummer. i

The inventor of this instrument olaims that whatover in-’
Jury cotton sustains in its soparation from the seed, is cauged | than the guard, and cannot by any me . .

by the action of tho saws in concert with the ribs of tho cot- | lock. L\'i‘i"li‘l‘l"'lll ho by any 1 S R DO DL sl

ton gin. While this will be generally admitted, there is a| the key is left in the 1:,‘.1("‘ =

| Avcusr 21, 1869,
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them jointly of the Swedes iron mines, lying forty m"—'
northwest of Milwaukeo, where ore of peculinr richness n:s
good qualities can be mined at a low cost.

One million and a half of dollars have been fubseribed, of

N . on (l 0 i i i ) y 1 ) 5 hie 1
dimmt) of opinion mn mgnrd to the character of the teeth 08 | gruard, A Figs. 1 and @ el ‘I ”-‘T(h ‘ nn.lmt.h tho inside \\ln'.‘h cight hundred thousgand are in the name of the Nonh
' ' ot 10 outside one, C, aro countorsunk | Chicago Mills, a company which alrendy represented one mil

to form and surface. : i
Tt has been the d - { o ‘ ‘f""h"“ the end of the key, which thus provents all latoral mo-| lion of dollars. As enl 1, this i | g
N the theory and practice of gin makers to make | tion, The gunrd, A, has o carved " e Aged, LA TOpOrant COrporsttwill

tho ’in M . Sl : l"lul‘ 3‘1 I{. ‘Vhil'l] nlﬂ i”t'*. n ! ocm )l‘) 7 Onn t)'nll“ l .. % > :
thntkth:\l'“:'n ‘:‘_dh :\.s tml:;‘d ’md' Mmmﬂl\ as possible, lfl order | groove turned in the shank of the key, 8o that thoe lattor can- fxm:ilizs o populnti(::rl:( t:f"l:-i}rll‘::"]t;u: mm:i. S
Y may gointo the cotton and not cut the fiber, ns| not be withdrawn from the inside without pushing nsido thol & g f eig usand persons. Tho thres
they assort wonld be the caso with a square tooth, guard, nor be jarred out by oponing and s} “‘_ L} E ll( 0 the .)ml)nnn 8 together will give work to three thousand opera-
The inventor of the gin saw \ i 1 A B e -pccheedibl M 18 and shutling the door, | tives, supporting an aggregate population of fift :
i \l\'ho l‘ms o longictm gummer ghown in the engrav-| A coiled Spring is fixed upon the common pivot of the two | souls. The whole nnlﬁﬁll ‘I:“md::tpof the thrccl coczlpl::)e:t:nl(}
perience in the working of be three and o half millions of dollars.
ging, affirms that neither The Chicago 7Tribune gays of these mills, before their re.
round nor square teeth cut cent enlargement, that of one hundred and fifty thousand
the cotton fiber, but both tuns ”f iron rails which they had turned ont since they began
break it, and he affirms that operations, not a single rail has proved defective and no accl
square rough teeth will, on Fia. 2 dcn.t has ever resulted from
a ﬁﬂy sawW gin, pick a bale .7- - their nse. Hereaftor it is con.
a day more than the round fidently expeoted that they
smooth teeth. He claims will be equal to the mang.
that the notion that a gin facture annually of thirty-five
which picks rapidly must, thousand tuns of new rmils,

manner, the outside one,

y Fig, 2, then covering the hole so
that a porson outside the d

oor cannot thrust in a kev further

ans push aside the gunrd when

~

T
—
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of necessity, injure the fiber, =i and fifty five thousand tungs
is totally crroneous. 3| of re-rolled iron.

The gin saw gummer is o : The Swedes iron mines aro
an instrament devised for S geologically peculiar in the
the purpose of giving cach admixture of a large amount
tooth of a gin saw the prop- of fossil AU S the ore,
er ronghness and form. We superseding the employment

of lime in fluxing. Fow oth.
er deposits of this character
are known to exist, and thoss
only in Sweden. The ore is
also mixed with manganess,
which is said to impart to
the iron manufactured from
it a steel-like toughness of

cular file of the form, and : 3
used in the manner shown, BURDINE'S PATENT GIN SAW GUMMER. fz‘]’fh;?:::bl{;?‘;!::m

in the engraving, is the only tool that will secure the right  guards, or escutcheons, which, when the key is taken out | of the longitudinal rail. The companies propose to use the
Kind of roughness in the tooth, or make a perfect gin saw | from the inside of the door, forces the guard, A, to cover the | Swedes iron chiefly for the rail heads, in the proportion
tootl. Keyhole on the inside, at the same time throwing aside the | of three fourths Swedes to one fourth Lake Superior iron

The device consists of a circular file, A, of the form shown, | guard, C, into the position shown by the dotted outline in | which they say will give a surface equal in hardness u;
attached to an arbor revolved by means of a crank. The ar- | Fig. 2, 80 that whenever the key is withdrawn from the in- | the Bessemer steel ; making the lower half or baso of the
bor, file, and crank, are supported in a cast-iron frame, the por- | side it can be readily inserted trom the outside. rail of three fourths Lake Superior to one fourth Swedes, thos
tion carrying the arbor being pivoted to the other portion at | The guard, A, is protected from being broken away through | securing a rail that may be bent double without breaking,
F. An upright are, G, passes through the top part of the | carclessness of servants, or other cause, by means of a staple | The advantage these iron rails will have over those of the
frame, and is held at the proper angle by a set screw, H. At | riveted to the inside plate of the lock, as shown in Fig. 1, | Bessemer steel is, it is asserted, that when so worn as to be
B and C are slits sawed in the frame, of the right size to ad- | under which it can move Iaterally as far as required. unfit for further use, they can be re-rolled, whereas the Besse-
mit the saw when the instrument is in use, and which pre-| The features of the invention are, then, the attaching the | mer steel rails when disintegrated or broken are worthless,
vents lateral motion in the frame. The file has upon the back | opposite guards at angles with each other to a common pivot | The Erening Post, in publishing the above facts, calls Capt
a spiral adjustable tongue,J shown in the detail at the right of | actuated by a spring, so that when the keyhole is uncovered | Ward “ a fanatical protectionist.” That ix very possible, bus
the engraving. The file also is cut away at I, to admit a|on one side it is covered on the other ; the device hy which | of one thing we feel tolerably certain, viz,, that Capt. Ward
tooth of the saw at each turn of the file. The adjustable |the key is prevented from falling, or being pulled out of the | would not have risked his own capital in these great enter
tongue, J, thus acts like a screw to force the saw along one | lock; the countersinking the under side of the guards to admit | prises had he felt assured of the provalence of the free trade
tooth at each turn of the file. The shape of the file is such | the end of the key; and the supporting the inner guard by | notions of the Eeening Post. The industry of the West is
that the tceth are constantly kept at the same length, a vital | the staple, as described. likely to be considerably benefited in consequence of the
point in the proper working of a cotton gin. Patented Aug. 11, 1808, by Alfred Huffnagle, No. 8, South | “ fanatical  views of Capt. Ward.

say proper roughness, be-
cause if the principlesabove
stated are correct, it does
not follow that any kind of
roughness will answer the

purpose.
It is claimed that the cir-

A semi~circular block of cast iron, D, is pivoted to the frame | Fifth street, Philadelphia, who may be addressed for a portion — -
at E, which serves as o gage in securing the proper position | or the entire right for the United States. Maguctism,
of the frame. o The French Academy of Sciences has received a psper from

In operation the frame is grasped in the middle of the bow Iron Manufacture In the West, M. J. Jamin, in which he shows that maguetism may be con-
by the left hand, and the crank is turned by the right hand.| Weare glad to learn that the manufacture of iron is making | densed, just like electricity, Having, for some special pur.
The inventor claims that this is the only way to give a cor- | progress in the West. The North Chicago, the Wyandotte, | poses, had a large horse-shoe magnet made, consisting of ten
rect finish to gin saw teeth, and to restore worn or shortened | and the Milwaukee rolling companics are three distinct enter- | lamine of perfectly homogeneous steel, each weighing 10 kilo-
teeth to their original length and perfection of surface. prises, which, the Chieago 7ribune remarks, owe their exist- | grammes, he suspended it to a hook attached to a strong
Patented, Sept. 14, 1868, by A. H. Burdine, Taylor's Depot, | ence and prosperity to the farsightedness and energy of Cap- | beam, and, having wound copper wire around each of thoe
Miss. Further information may be obtained by addressing | tain E. B. Ward, who, when he first moved in the matter, was | logs, which were turned downwards, he put 'the Intter lntp
Isrscl F. Brown, New London, Conn., or the patentee, asabove. | everywhere assured that he could not successfully contend | communication with a battery of 50 of Bunsen’s elemonts, by
— - against Eastern manufacturers, and found himself unable to | which means the horse-shoe might be magnetized cither pos.
fmprovement In Keyhole Guards, get one dollar of the stock taken in Chicago or smong the | itively or negatively, at pleasure. The variations were indi-
This is one of those small inventions slluded to In our edi- | railroad compnnies of the West who were to bo directly bene- | cated by a small horizontal necdle, situsted in the plane of
torial of Aug. Tth, that can scarcely fail to tho poles. There was, further, & series of iron
prove remunerative unless through bad busi- Fin 1 How. D plates,which could be separately applied ‘:f cach
ness management on the part of the inven. ‘7 / j of the laminwm, Before attaching any of the
tor. Nothing could be more simplo and sub- Intter, the electric current was driven through
serve fully the purpose for which it is in- tho apparatus for o few minutes, and then in-
tended. torrupted, whereby the magnet noquired its
It is & well.known and common practice first degree of saturation, marked by a eertain
for burglarsto thrust in a pair of strong and deviation of tho:cedlo. ?no of t&o iron ;:hm
slender nippers from the outside, and, grasp. (usually called * contacts ’)r\l;‘lo mcn put on,
ing the end of the key which protrudes and it aupmrwdl“lgl:‘:dc. :;:,Wﬂ; - 3
through the lock, to turn it and throw back A socond trinl was now ; and tho curren I

the bolt. With such ease and certainty ean having [nm:tmgi again 'M:Ok‘:’m
they do this on ordinary door locks, that it it was foun o horse-sh

is oven less trouble than to pick the lock 'mﬂﬂ:mk“ogﬂlz:ﬂ. !nn::d':! 140, 'l'h‘: ll::::
were the key left out,  'With ordinary locks bor of contacts belng eroased

neithor leaving the key in the lock nor tak. ;‘:g;‘;)m.‘:‘;n:l ?:.mmwmwm
of the ourrent, that they could support the
enarmous weight of 680 kilogrammen, which
they did for the space of a full woek. No soon-
or, howover, wero the contacts taken off than

ing it ous, affords any security from pick
locks. The inventor of this improvement
Justly belioves that the placs for s key, when
people are locked up in a house, is in the
lock, mo that ready escape can be made in

the horseshoe roturned to Its usaal pertanent
strength of 140 kilogrammes, This leads 1o
show that msgnetism may bo condensed lke
olectricity for a short poriod.

case of fire, and he has set himself to work
to enablo this to be done and st tho same
time to effectaally ll the burglars,

The engraving well llustrates how this
is done. Fig. 1 ropresents the lock with the A
key Inseried on the inside, and Fig. 2 an op - e
posite view of the same, The lock s pro
vided with a front and also & back goard, or

.
& TaNhil

HUFFNAGLES KEYHOLE GUARD. rell, MeAlpine, Kirkwood, Adsms, and Stecle,

. inst afler &
escutchoon, attached to & eommon pivot, and placed at angles | fited by it. Recently, moneyed mon of Boston, Now Bedford, | mot In this ¢ity on the 4&::‘" Bo:::hl"
with each other, #o that when the inside esenteheon in pushed | and other Eastern eltios, such as Forbes, Brooks, Bartlett, and | nation of all the details of Mr. '

Thayer, have unlted In largely increasing tho capital wock  thom, Thoe chalrman
wnlos, and n parchase has boen made by | Roebling,his son, W.A.Roobling, He wan accordingly

aslde. the outeide one covers the kayhole on that side, and réce
cersa. ‘The inslde one, A, Is pushed axide by hand in the usaal | of these threo comy
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EFFECT OF FORM UPON FRICTION.

The mechanic is often prone to regard friction only as the
deadly enemy of mechanism ; the monster that gnaws
away at axles and bearings, consuming both machinery and
power. It is true that friction produces the ill effects he at-
tributes to it, but it is none the less true that its benefits are
much greater than the evils which attend its action.

Of course we do not mean by this that reduction of fric-
tion is not an advantage on most kinds of machinery, or that
if i could be reduced to nothing in special cases,a great gain
would not be made. What we assert is that the general and
total abolishment of the law of friction, would be just as dis-
astrons, and fatal to man’s existence as the destraction of the
law of gravity. ;

Friction wears out clothes and shoes, but that is better than
being unable to walk. We have all received practical illus-
trations of the uses of friction, when we have had our feet
glip from auder us on an icy sidewalk, and found ourselves seat-
ed without ceremony and with greater force than was agree-
able. But there are many machines that would be totally
useless without friction. Without it we should be unable to
use belts and pulleys, screws, or friction pulleys. Without it
the modern locomotive could never have existed. Without
it the wedge, one of the most useful and simple of mechani_
eal appliances, wonld be worthless.

Unlike gravity or cohesion it is, however, to a certain ex”
tent controllable by means the most of which are familiar to
mechanics, and it is not our purpose to say anything in this
article of the substances employed to reduce friction between
bearing surfaces.

It is & well-established foct that friction is proportioned to
pressure, and is independent of velocity and extent of surface.
Tao illustrate the proposition by an example ; A weight of ten
pounds resting upon a surface of two square inches and moy-
ing one hundred feet in a minute, would have no greater
friction than the same weight resting upon one square inch
of surface nnd moving one hundred feet in two minutes,

There are somoe circumstances which slightly influence the
exnctness of the proposition but it is generally correet, and
may be relied upon for all practical purposes.

It follows that #o far as form diminlshes the clement of
pressure it may be made to diminish friction. A simple illus-
tration of this may be obtained by laying o flat weight upon
an inelined plane—a pieco of board or s book will answor for
the inclined plane, The greater the inclination tho less will
be the pressure between the surfaces of the weight and plane,
#0 that the welght becomes moro influenced by gravity, and
descends with greater rapidity, the nearer the perpendicular
is approached, A screw is uothing but an inclined plane
wound around a eylinder, and nll who are accustomed to
making large and powerful jacks, know that it will not do
to give them too abrupt s pitch, us otherwise they will not
support their weights without turning.

Here we have an illustration of the way in which form
may influence pressure and through it friction. In n subse
quent article we shall consider this trath in its relation to the

constraction of gearing.

g | livered by exhibitors upon their respective inventions; to

124 | which will commence on Wednesday, the 6th of October.

MECHANICAL FAIRS AND EXHIBITIONS, '

Tho srenson I8 approasching when it is customary to huhl‘

voraified atility,
tnct, post them in regard to the advance of improvement, nndd
almost invarinbly suggest new and valuable ideas.

They also afford a means of displaying to the publicat largo
tho constraction of now and old devices, and of widely and
thoroughly advertising valuable improvements, They aro
generlly attended with interest by large numbers of people,
and ure among the most influential of means employed to od-
ucate the people at Iargo,

They have, moreover, the great advantago of being, when
properly mannged, self-supporting, and, in many cases, profit-
able onterprises. For ourselves, we never visit one of these
exhibitions with impaired interest,and never come away with-
out profit.

Let any eritical observer attend one of them and he eannot
fail to be impressed with the versatility of Yankee genius,and
the wonderful march of intellect which characterizes the age.
From the steam engine to the sewing machine he will find a
heterogencous collection of all sorts of queer contrivances, all
of which are intended to assist man in ridding himself of the
primal curse, or, rather, to transform the curse into a blessing.

It is curious enough to listen to the impromptu lectures de-

watch their faces, now lit up with enthusinsm, and anon flagh-
ing scorn at the puerile criticisms of some garruloos ignora-
mus ; or to watch the countenances of bystanders, standing
asgape at the automatio performance of some triumph of con-
structive genius. In ghort, for both amusement and instruc-
tion, commend us to a well-arranged and conducted Mechan.
ics' Fair, above all other places.

We have already noticed the announcement of the twenty-
second annual exhibition of the Maryland Institute, to be
opened October 18, 1869, and continue till the 10th of Novem-
ber, and of the exhibition of the American Institute, to held
in this city during the coming autumn, -

We are now in receipt of a circular of an exhibition to be
held under the management of the Mechanics' Institute of
Buffalo, to be called the International Industrial Exhibition,

The circular sets forth the design and scope of the proposed
exhibition in full, and pamphlets will be sent on application
to the Acting Secretary of the International Exhibition, Buf-
falo, N. Y.

We shall be happy to receive and briefly notice all an-

the country, believing that they ought to be encouraged and
sustained, and that our readers will be interested in the in-
formation imparted.

In conclusion, we urge upon inventors and manufacturers
at large, the importance of availing themselves of the oppor-
tunities afforded by these fairs, especially in the introduction
and display of new inventions and processes.

- <> &
PORTLAND CEMENT,

The compogition of Portland cement is argillo-calcareous ;
that is, it is formed of clay and limestone, generally contain-
ing some silica, the properties of which may vary withont in-
jury to the cement. The proportion of clay may also vary
from 19 to 25 per cent without detriment.

It is found native at Boulogne, France, in the inferior cre-
taceons formation. The only necessary condition for the for-
mation of a good artificial Portland cement, is an intimate
and homogeneous mixture of carbohate of lime and clay, the
proportion of clay being as above stated.

The materials are raised to a white heat in kilns of the
proper form, go that they are almost vitrified. After the cal-
cination all pulverulent and scorified portions are carefully
pricked out and thrown away. The remainder is then finely
ground and becomes ready for use.

The amount of water which enters into combination with
it in mixing is about 0-306 by weight. It sets slowly, from
12 to 18 hours being required,

Ordinary hydraulic or water cements sot very quickly,
gome of them setting in three or four minutes under water at
65° Fah. The time of getting varies from this to four hours,
according to the characters of the cements, They containlarger
amounts of silica and alumina than any of the other limes,
and algo contain magmesia, which Portland eoment does not,
They will not slake after burning, nor shrink in hardening,
like the fat limes, and may be used without sand, the lattor
being only used for economy,

The slow setting of Portland cement renders its use vory
convenient for many purposes, as n much largor quuntity can
be mixed at once than ean be dono with hydraulio cemonts,
When properly made, and this can always bo dotermined by
propor tests, it is andoubtedly o durable and strong coment.
It hns beon successfully applied to conereto building, rond
making, lining of iron pipes and cisterns, marine architee-
ture, ote,, ete,

It seems to be growing in favor, and its manufacture is on
the increase,  In Eogland large quantities are made, ehalk
being the formation from which the carbonate of lime is ob.
tained. It has beon largoly used in the constroction of foun.
dations for bridges, somoe of which have stood from 16 to 18
years, showing no symptom of failure, Ixtonsive soa walls
have been built with this material in the Mediterrancan,

Mr. Hawkshow, & wellknown engineer of note, says he has
used Portland cemont in a tide-way and has mot with no
difficulty. Neither has he found any difflonlty in using con.
croto blocks in gimilar situntions, Many others testify to its
good qualities, snd there 18 no doubt in our minds that its use
may be greatly extended with advantage,

falrs and oxhibitions. Such exhibitions are of great and di- | the anticipations gnte .
They bring the minds of inventors in con- I ventors next turn their
their application is allowed,
aolid returns for time and money expended,

making money out
things. Howover great may be their invs
nothing in the business manggement, whit
ed wisely or financial success will not follow.

that they must in some way
and many are led to sacrifice a large

nouncements of similar Mechanics’ Exhibitions throughont |

BUSINESS MISTAKES Oli' INVENTORS.

d an invention, and found it to nnswer :}ll
rtnined previous to its completion, in-
{tention to securing a patent. If
they are in a position to realize

Having complete

In doing this they find that perfecting an inw.-nm'm,und
of it nfterwards, are two very different
ntive talent, it avails
«h must be conduct-

At this stage of their operations they are apt to suppose
arcure the aid of outside capital,

ghare of a valuable mo-
nopoly, to secure agmall sum of money, and the help of what
they suppose to be an expert in business. Ten to one they
fall into the hands of some shark, who devours the profits of
their invention, secures final control of it, and leaves them
out in the cold.

Few inventions are made that cannot be disposed of by the
inventor na well as any one he can employ or take into part-
nership with him. If of a small and cheap kind, and the best
way to make money is decided to be by manufacturing and
selling the article rather than rights to make it, let the in-
ventor be content to begin small, gradually increasing his
business from his profits, until it by natural and healthy
growth arrives at the point where large retarns may be ex.
pected.

There are, however, some inventions that can only be
worked profitably with large capital, and an inventor may be
8o placed that his only means of obtaining the necessary aid
is to put in his patent against capital as stock in a joint-stock
company. In making an arrangement of this kind, the in-
ventor should act only under the counsel of a competent le-
gal adviser. The money expended in obtaining such counsel
will never be better expended. A jointstock company has
ins and outs in its organization which are difficult for the un-
initiated to comprehend ; and many an inventor has been in-
veigled into an arrangement whereby he has been shorn of
his rights, and has found out toolate that he has been ficeced.
Were inventors to dispose of their property in improve-
ments as carefully as they deal in real estate, and proceed as
cautiously in the transaction of their business as they should,
we should hear less about capitalists reaping where they
have not sown, while the simple-minded man who has put the
power to make money in their hands is neglected and unre-
warded,

In the sale of rights an inventor will generally succeed bet-
ter than any agent he can employ. He understands his inven-
tion, and what a man understands well, he can, as a rule, talk
well. But in the sale of rights there is generally more or
less barter, & Yankee way of dealing, which gives considera-
ble scope for sharp practice, and an inventor who is not on the
alert, is often sold himself while he thinks he is making a
good bargain.

In this, a good judge of the value of all kinds of property
has an advantage. Inventors, therelore, who propose to sell
rights, should first post themselves in regard to the value of
most kinds of property likely to be offered in exchange for
rights, and where it can be most readily put into market and
turned into money. All the time he spends in obtaining such
knowledge, will largely repay him when he comes to apply
his knowledge in selling his patent.

He should insist upon all agresments being made in legal
form, and omit no technicality likely to secure him from
trouble in the future. In short, he should be thorough and
exact in all his transactions, and if he has really got a valua-
ble improvement, he can scarcely fail to make money.
—~ =

ARTIFICIAL BLUSHES--HOW THEY ARE PRODUCED.

In the provinces of Oaxaca, and Guaxaca, and other parts
of Mexico, grows in greater profusion than anywhere else,
the species of cactus called the Cactus opuntia or nopal, other-
wige the Opuntia cochinillifera, one of the most important plants
grown in that country. This plant isthe home and pasture of a
gpecies of ghield lousean insect the properties of which have
beon known gince the earlier part of the 16th century. It exists
wild in the woods, or upon cultivated tracks of the Cactus
opuntia, grown to afford a shpport for an insect the scientifio
nome of which is Cocous, and the commercial name of which
is cochineal, This insect furnishes a coloring matter of great
importance in tho arts, not excluding the fine art of painting
in olls or water colors on canvas, drawing paper, or the
cheeks of haggard belles, whose natural color has suffered
damage from late hours, hot drinks, and pickle diet,

Tho little parasite,whose favorite home we have mentioned,
furnishes tho chief staple for theso artificial blushes, or per-
haps we should say blush, as it is, like the American Union,
and unlike the beautiful tint which nature provides the young
who do not defy hor lnws—*" one and inseparable.”

Tho eultivated Insect furnishes the finest cochineal, but the
wild, is less exponsive to procure, and is thereforo largely
uged, ‘I'he insect as found in his native home, is shaped very
much like o miniature tartle, its back being of an oval, shield-
like form, and its belly flat. It has on its back a rather deop
furrow running longitudioally, and cross farrows, whick
unito with tho main central furrow. Only the female insect
affords the coloring prineiplo for which theso insects are sought.
The male has wings of which the female is destitute.

We remember socing in a geogmphy beok, in our "Qn‘h. n
picturo of people gathering cochineal, which, although we
have since scon it ropeated, gives a wholly erroncous idea of
tho operation, In this mendacions illustration the people
were ropresentod as shaking and pounding with poles a tree,

very much rosembling an old fashioned red-cherry  tree, hay-
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