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IMPROVED REBOLTING MACHINE. Hattan. ,\. Great Flour lUlU. 
The inven tion herewith illustrated is a sawing apparatus, Rattan comes from the E&.st Indies, princi pally from Sin· (fJapgow has long been noted for the number and imp �oved 

contrived for rebolting large bolts of timber without quite g'al>ore, Pedang,Penang,Samarang,and St. Simon's Bay. The structural and mechanical arrangements of its flour ..aillp, 
separating the emaller bolts from each other, so that they United States consumes three quarters of the total product., and Messrs. John Tod & Co. have just erected in the Govan 
will hold together, admitting of handling or dogging in the the impolts amounting now to fomething more than 6,000,000 road a new mill, which, 80 far as grinding power is can· 
shingling or other machine, in which they are to be finally pounds. The Calamu8 Rotang belongs to that peculiar spec· cerned, is second to none in the great port of the Clyde. AI· 
cut up. By this means the machine may together, apart from the care which has 
be supplied with timber to its full work· been ixercised in the erection of the 
ing capacity, while, at the same time, cut· building so as to prevent the origin 
ting the shingles or other pieces as nar· and spread of fire, the grinding machi. 
row as desired. nery is of the most complete depcrip. 

In the perspective view, Fig. 1, A is tion. By means of telescopic pipes, for 
the carriage which moves under the paw, instance, passing down to every lioor, 
B. The depth of the carriage under the it is possible, should the wheat get out 
blade il such that the latter does not of order at any time by overheating or 
reach the bottom, eo that the bolt, secured otherwise, to shift it from one floor to 
in saw carriage, will not be cut entirely the other. Another interesting arrange· 
through. This will be understood from ment is one by which the central portion 
the SEctional view, Fig. 2, in which the of the store may be converted into a 
bolt is represented by dotted lines, D. C hopper from top to bottom, communi. 
is a tilting rest for the bolt, upon which cation being easily made with all the 
the sap side ot the latter, generally bevel elevators and screws in the store, wbich 
to the other aides, is placed, and held so itself is eo substantially constructed 
that the saw kerf will pass down to the that it would be perfectly safe, although 
axis of the rest, thus leaving sufficient filled quite solid with grain. With reo 
wood to hold the portions together, no ga.rd to the cleaning machinery, the 
matter how much the bottom may be in· grain enterp, by means of a hopper, in· 
clined as regards the sides. to the wheat separator, in which the 

At E is a fair of clamps which work accidental grains of Indian corn and 
upon right and left hand screws, F, Fig. straw, and the grEater portion of <lirt 
2, and are operated by the crank, G, Fig. accompanying the wheat, are removed 
1. These serve to hold the bolts secure· from it. The scrubber is a machine of 
ly while being cut. A portion of the complicated construction, which next 
carriag", H, is elevated, in order to ac· removes the feather fud of the gIRin 
commodate pieces which are to be divided and a large portion of the blan. The 
entirely, as in ordinary sawing machines. wheat is then conveyed by a ppout to 
The track of the carriage is made in two an elevator, which takeR it to the top 
portions, one above the other, so that the story of the mill. Of the twenty-five 
upper part can be vertically adjusted as FLETCHER'S REBOLTING MACHINE. pairs of millstones which it is intended 
may be required, for saws of different eizes, or as the blade iell of palm which secretes in its cuticle a very considerable I to introduce, twelve are erected and in opelation. The 
wears away. amount of si1i'la, while its instde is made up of toogh and stones are each 4 feet 3 inooes in diameter by 12 inches thick, 

Patent pending through the St'ientific .A.meric&.n Patent· fibrous filaments. The outsido with f.he smooth natural varn·' and the COllt is about $'1iiO. They Ille made of French burr, 
Agency. For further particulars address W. A. Fletcher, ish, when stripped off by particular ml1chinery, is used for an interesting and not very common form of silica, of a cel. 
Beaumont, Jefferson county, Texas. seating chairs. The inside of the rattan is employed in a lulu texture, which; for industrial purposes, is almost en· 

• ••• • variety of ways. It is shaped by machinery either round or flat, tirely derived from the mineral basin of Paris and a few ad. 
THE COMBINATION FOOT LATHE. and so worked up into innumerable articles. Baskets, brooms, joining districts. Considerable care and skill are required 

For the use of amateurs, and for mechanics who desire to mats, matting, are all made from the inside of the rattan, and in their preparation. The revolving stone usually makes 
economize both in the cost of, as well as in the space occu· an immense quantity of it is worked around demijohns. Split about 120 ravolutions per minute. Four movable balance 
pied by, their toob, the novel device herewith illustrated rattan is made up into some half dozen different sizes, and weights are set in its upper surface, so fitted that by t1:e mo· 
will be found of much utility. It is a tion of a screw the stone can be made to Jie 
simple foot 18.the, with which are combined perfectly level when in motion, this being 
a jig and a circular saw. a most esrential condition in good grind-

The former, which is represented on ing. '1'he opposite surfaces of t1e stones, 
the right of the machine, is actuated by a from the peculiarity of their dressing, act 
pitman which connects eccentric&1ly with upon the grain like the blades of a pair of 
the end of a shsft, A, pa�sing under the scissors. The white meal, being carried to 
apparatus. Motion is communicated to the uppermost floor, enters a cooler, which 
this �baft by a separate belt from the is a circular vessel, about!J feet in diameter, 
ma�n pulley. The pitman operates a and about 27 inches high, the sides being 
pivoted lever whicb, by an.adjustable con· formed of galvanized 8heet iron. There is 
nection, B, tranemits its motion to the a. vertical spindle in the center, and at the 
saw arm. The saw wOlks through a suit. bottom of this a. horizontal arm provided 
able table, and is tightened by a set screw with twelve wooden blades, so set that they 
in the connection, B. We are informed spread the meal as evenly as possible, and 
that it penetrates timber an inch and a grad ually move it out to the circumference 
half in thickness wHh perfect readiness. of the cooler. At one part of the latter, 

At the oPPobite end of the lathe, and at· there is a hopper opening into a spout, by 
tached to the main arbor, is a small cir· which the meal is conveyed to the floor be· 
cular saw. This bas an adjustable table low, where it is subjected to the first dross· 
which is provided with the ueual guides, ing process, the object of which is to sepa· 
totc. By turning back the table, and reo rate the bran. The dreEsing machine may 
moving the faw, an emery or buffing be described generally as a large wooden 
wheel may be substituted in its place upon case, in which revolves horizontally a six. 
the arbor. sided framework of wood, having a pecu· 

Regarding the lathe itself, other than liar kind of silk fabric �tretched over it. 
to notice that it is neatly and snbstan. Inside the silk covered framework there 
tial1y built, and appears to be an efficient are a number of wooden blades set oblique. 
and reliable tool, no particular description ly, so as to carTY the bran forward to the 
is needed. /' further end of the machine, the coaree 

The apparatus is manufactured by /' dressed flour meanwhile passing through 
Strange's Cylinoer Saw Machine Campa. 

/" 
the silk into the screw elevator, which con· 

DY, of Taunton, Mass. For further par· veys it to another cooler in the floor above. 
ticulaIs address O. "'.LEonard, wle agent. There are four of these coolers. all in the 
40 John street, New York city. Patent 

THE COMBINATION FOOT LATHE. fifth or upper floor of the mill. MesSIa. Tod 
now pending. & Co. are also preparing to erect, in addi. 

------........ , • is then sold by the 1,000 feet. The finest qualities of ra.ttan tion to the grinding stoneR, a number of steel rollers, simi. 
IRON HAIL -Professor Eversman has bad occasion to ex· are used by whip makers. This large and constantly increas lar to tbose used in the mills of Hungary for the production 

amine, at Kaean, haIlstones containiDg cryetalized iron py. ing business may be estimated by the fact that one factolY in of tbat superior class of flour known in the bade as Hun. 
rites. The cause of this rare phenomenon, no doubt, was New England alone employs 1,000 operatives, and that the garian whites. When the mill, as at present designed, is 
that small crystals of pyritep, proceeding from the disintegra. total number of people working in rattan (the schoolmasters complete, the making power will not be lees than 3,000 sacks 
tion of a rock, had been transporttd by a tempest into the excluded) is fully 1,800. The (apital used in the mallufac· per week. The steam power for these varied operations is 
clouds, where they werll iced and converted into hailstones. tureol rattan is about $2,000,000. generated in a pair of horizontal multitubular boilers, 12 
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filet long- by 1(j feet in diameter, working t, a pressure of 
701b3. par sq :l&re inch, and supplie:l by Megsrs. L38s, An­

deraon & C) ,Clyde stre3t, Anderdt�n: the pair of fine en­

gines by which the m�cbinery is driven have a1so been sup­
plied by the same firm, and are dhgona1 compound high 
pre3snrt>, b)th high and low pr�ssure cylinderd working on 
the same crank pin. The high pressure cylinder is 16 inches 
in diameter, thM of the low pre3dura cylinder being 24 inch­
es, and leagth of strok9 ao inche;. In the former there is 
an expansion valve so arranged a3 to cut off the stroke at 
any point, from 5 inches to 2:.t inches. and which can be va­
ried at Will while the engines are working at full speed. 
They are re!\,ulll.ied by Scott's Moncrieff patent governor. 
There will al;o b 3 a small engine for the hoisting machinery 
in the grdil. store, and w3rking separately. The architect of 
the building i� Mr. \V. Spence; while Mr. W. Young, flour 
mill engineer, hilS comtructed and superintended the erec­
tion of all the varied and c)mplic�ted mechanism of store 
and mill, with the eX�3p�ion of the engines, boilers, and 
mil1dtones. Mr. Young's new cooler has been adopted here 
for the fir�t time. 

MUNN & CO., Editors and ProprIetors. 
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Every tyro in optics knows that light is the most tractable 
of matbrial effect3. It is obedient to the last degree. You 
can send it where you will, to any distance, through the 
crooked est channels, through the darkest passages, and H 
will emerge undimmed, ready to be absorbed or dispersed as 
the opera�or may wish. 

It is well known also that there are many ways of produc­
ing a brilliant light, much more easily and economically than 
by carbon combu�tion in small and scattered flames. Yilt, 
curiously, this familiar knowledge does not appear to have 
ever been put to practic�l use in producing a simple, waole­
some, agreeable, scientific illumination for public and private 
buildings. To our children, the old fashioned cmdle snuf­
fers ale unknown, or known only as relics of an antiqul1ted 
sy�tem of domestic economy. It is possible that, to their 
children, gas pipes may be equally obsolete as articles of 
household use, light tubes furlllshed with reflecton and ter­
minal radiators taking their place. 

The working of the predicted system can be sketched in 
few words. Given, say, a large hotel to be furnished with 
artificial light : Instead of having a network of gas pipes 
leading to the different rooms and to different bllrners in 
each room, according to the present method, the light for 
the tntire building would be generated in one place,say in the 
main ventilating shaft for the utilizing of the surplus heat. 
The distribution of the light would be effected by means 
of rEflectorp,each throwing into it9 appropriate tube a bun­
dle of rays (made parallel by a lens) sufficiently intense to 

flood the room to which they were directed with a pure white 
radiance,which could be turned on or off or gradu�ted by sim­
ply pressing a knob or turning a key. In size, the light tubes 
need be no grEater than ordinary gas pipes. Indeed they might 
be much smaller, since all the light required f<lr the largEst 
room might be transmitted to the refl�ctf)r as an extremely 
slender beam. The terminal lenses would close the tube 
against smoke and dust, which would dim the reflectors at 
the angles; and by keeping the enclosed air pure and dry, the 
absorption of light would be inappreciable. 
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obvious. There would be no poisoning of the a,mosphere by 
local combustion; no scattered flames to occasion fires; no cir-
culatiJn of combustible material t) encourage fire, should it 

Content" : 
(IIlu.trated artIcle. are marKed wIth an 8aterI9k.) happen to break out; children and careless servants would 
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THE LIGHT OF COMING DAYS. 

The light of other days--practical, not poetic--was the 
t41l0w dip, and, fur:her b!lck, a bunch of moss in a dish of 

gr�&se. The ad vanca fr1m this primiti ve illuminator to the 
gas j �t covers a m �8t importaut �tage in the progreAR of do­
mestic ecotoroy. T� mll.ke the illu�inatiDg material di�tri­
bule ils.lf was a c'lpilal strcke of paltcy. By mOot people it 
i� regHded as the liaal stroke in the cooflict with the shades 
of night. But it falls very far short of it. 

B,fore we can truly slly that our streets and hou8es are 
lighted �cieDtifically, another and more imporlant advance 
must be made. \Ve must get rid of the offensive and poi­
sonous product�, the heat and flickering, the sharp contrasts 
()f light and �had�, the needless expeme and frequent fius, 
a'!ld tbe thcousan:i other disadvant!l:!es attending the distri­
bution aDd loc,l con,buBtion of our illuminating material, by 
Glstributing imtead pure ligilt. 

T"e probLm is .iruplt'l aud easily s)lvfd. \Ybat we want, 
in o�r n-m3 is a cl· nn, white ltght, ilk·, diffused daylight. 
The popuhr mist!ke lies in �upposing that the light must 
nec�BsaTi1y be generated where it is used. The remoteness 
cf our natural illuminators ought to teach ns the absurdity 
.of such a positioD. 

------------_.� •• �'4. ____________ _ 
A CHANCE FOR INVENTORS. 

While there is rell.son to doubt the poseibilHy of devising 
an elec'ric motor capable of doing heavy work as economi­
cally as the steam engine, there can bs no question thl1t, for 
light Eervice, a satisfactory electric engine is one of the most 
widely felt needs of the age. 

All that is lacking to meet this want is a suitable battery; 
in other words, a simple, compact, portable; and, if possible, 
dry apparatus, capable of g'merating- a steady current of elec­
tricity for a considerable period without renewa1, capable of 
standing unused without material waste, yet able to give out 
its full power on the instant when rpquired, capable of being 
easily and cheaply kept in working orde�, free from fumes, 
and not liable to leak or spill its contents under ordinary cir-
cumstances. 

The applications which await such a battery are practicaUy 
innumerable. 

Even with the fuming, slopping, troublesome batteries 
a1ready in use, enough has been accomplished with electric 
motors to demonstrate the superiority of electricity for light 
work. E �erythiDg that steam can do in such cllses it can do ; 
and there are many occasions, domestic and otherwise, where 
steam power cannot be conveniently employed, where a small 
electric engine might do the required work quickly, neatly, 
without heat or risk of explosion, and without calling for 
special engin('ering skill or knowledge, the common lack of 
which must ever act as a bar to the general employment of 
steam for household service. And though the power ob­
tained may be, in itself, many times more expensive than 
an eq ui valer..t amcunt of steam power, the ad vRntages attend­
ing the use of electricity ar6 so pronounced, the possible 
saving of time and trouble so great., that, with a generator 
Fnch as we have described, there would be no hesitation in 
gl ving it the preference in thousands of c'tses where a little 
rower is wanted for continuous work, or where there is 
occ'l�ional need of a small but instant effect. 

Take, for example, that almost universal household neces 
sity, the sewing machine. How immensely would its useful­
ne�B be increased by an acceptable means of running it: a 
motor which would reqnire no winding np, which would not 
easily get out of order, which would be always safe, always 

re&<ly, and perfectly under c()ntrol! A ml1n who should de· 
vise a bll.ttery to meet this demand alone would be sure of a 
fortune. 

But this is only one of a c�unt1ess number of uses to which 
such a b�ttery might be put. 

In almost every civilized home, there is water to pump, 
washing m'lchines to operllte, wood to saw, coal to lift, and 
a multitude of othAr labJrs, all of whica might be done ad­
vantageously by simpl1 ebc�ric m1tors, providp,d the requi­
site battery were forthcoming. B,sides, there is light to fur­
nish, do'HS and windowd to guard against burglars, errands 
to run, and accidental fires to report. Ie is not impossible 
that the common d welling house of the future will rival 
lbudan's in the diversity and completene3s of Hs electrical 
appliances; yet., without entering the region of speculation 
or looking beyond the simple daily needs of ordinary house­
holds, there is a present call for the service� of this fleetest, 
neatest, and mo�t tractable of servants, sufficient to ensure 
wealth and renown to whoever shall capture and harness 
him satisfactorily. 

For light manufacturing purposes, the cdl is €qualIy ur­
gent. In eVery workshop where stEam is not used, there 
are presses, lIaws, lathes, drills, and numberless other pre­
sent or possible macbines, to which electro-motors might be 
profitably applied. For amateur workm3n, nothiag could 
be more desirable or more likely to meet with immediate 
acceptance. Then what an admirable contrivance it would 
be for driviog ligbt wagons or propelling phasure bop-ts! 
There would b� no fuel to carry. no fire to watch, no possible 
explosion to fear: there would b3 no stabling or grooUl.ing to 
pay for, and no food to buy for the hours of idleneB�. Mr. 
Bergh ought to offer a premium for the invention, simply for 
the s8.ke of the anim'!ils he loves. 

\Vhere the range of application is so great, it is need­
less to multiply examples. Our pllrpo�e is t� Buggest, 
not to demonstrate, the multitudinou, U�tS to which a satis­
factory electro motor may be put, and to call the attention of 
inventors to the certain reward that will come to whoever 
shall overcome the last remaining ob�tacle. 

-------------.�'.�' 4 _____________ _ 

A CITY BuILT BY ONE MAN. 

History affJrda numer01l9 illRt;tnc�� of the founda�ion of 
cities by siugle individuals, and the beautification and en­
largement of portions of the same through the munificence 
of others; but nowhere,as we believe, is it recorded that any 
one man from his private fortune has ever Itttempted tbe 
actual c)nstruction of a complete town. All the more re­
markl1ble, therefore, is the enterpriz9 which for fome five 
years pa.st hal ueen qllietly pursued by Mr. A. T. Stewart. a 
gantleman of whoae immense wealth no accnrate informa­
tion has ever been made public. The hi�h rates of taxar.ion 

and the consequent €xnb,tant r�nts incident to ownFl'ship 
and oc:upation of dWE'llivll's in New York dly have been the 
means of virt)l8.1ly bani"'hing a larg3 number of persons 
doing business therain, whoEe moderate incomes forbid 
the necessary fxpendlture, to the adjacent �uburban districts. 
Hence arose a great demand for c'leap homes; and as a remlt, 
village ",fter village bas sprung into txistence in Long Island, 
New Jersey, and in hc\ at eVtry point within a radius of 
forty miles of the metropJlis. 

Mr. Stewart, in view of this c}n"-t�nt exodus of the city 
popuhtion, conceiVed the uIl;que idea of building a model 
suburban dty, where comfortable homes. provided whh all 
modern improvements,conld be obtained for a moderate out­
lay. Accordingly.be purchased a plot of land, ten thousand 
acres in ext"nt and em bracing that portion of Long leland 
known &B H�mp;tead Plains. This is in a c�mpa:t tract of 
about ten milAs in length by one mile in width,and near1y a 
perfect parallelogram in shape. �urveying- and �taking out 
the new city followed clnse upon tae aqui,ifion of tIle 
ground, and the firet w·,rk taken in hand was the making of 
streets ani avenuer, with pavement�, sewers, clllvert� and 
conduits, fl)r blocks of buildings yet to be H<,cted. Simulta­
neOU9 with hying the foundations of the hou�es, wa� the 
commencement of gas and water works, and cf a re.ilroad 
connecting tbe city with New York. l:nlike the ueud 
course adopted in projHctiI1g n6W towns in the vicinity of 
the metropolis, no lo�s were advertised; ror Las any at­
tempt been made to dispo.w n! the property, a3 it is the in­
tention to tr(a� the cily a9 a �ing'le bo�'e. finj,.iling it first, 
and selling it �ubdfquently. The New York Sun aptly de­
scribes ths enterpriz9 as a new city springing up, with no 
M�yor or CoulJcil, no aSiessments for street improvements, 
no taxes for water and gas, no entangling allianc8s or iSBU­
ing of bonds to secure railrnad tnnspartation, no �crambling 
or grumblin g to secure imm ig rants. 

An a<lmirably kept hotel, eituated in the middle of a fine 
garden plot, bgether with some forty ht1n�eR, are. thus tar 
complete. The lattGr are loca'ed in 10�8 of 200x200 feet and 
providel with outhousp.B F,nd handsomely hid out grnunds. 
They rent for from $350 to $300 per year on tbree year leases, 
and contain every convenience found in the best city d well­
ings. Work upon this remarkable town, to which the name 
of Garden City has beEn given, is rapidly progressing, and 
we understand tilat tbe ad vantages offered are meeting with 
a wide popular apprec'at,ion. 

-------------.� •• �' 4. ____________ _ 

GEHMAK RAILWAYS.--lt app'ars that., in consequence of 
the increa�ed cost cof raHway working in Germany, as well 
as in other parts of the wJrld, tllO rate of intnest na1ized, 
on the capital e,.pended on fint eEtabli"bmsut account, de­

clined last y£ar to 4'4 per cent_ In 1869, the corrfsponding 
return stood at 64 per cent. An nugmentation of 16 per 
cent in goods rates is required in order to secure an average 
interest of 5, per cent on the Cll.pital expended. 
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were briefly rehE arsed. The third event of the year il the RECENT ADVANCES IN SCIENCE. 
FIRE DAMP EXPLOSI O N S  PRODUCED BY SOUND. 

The p ap . r  recently read by Mr. William Galloway, In· 
,p E c tor 0 1  Mines ,  before the E ogl idh Royal Society,hl a valua' 
ble  and important  contriblltion, marking, we trust, th e bll­
ginning of 1 1l 1ther inve�tig .. tions in 1 0  t he prllvention of the 
ac�i dents and Ia.rge loss o f life in mines, due to explos ions 
of tire d a mp. The Davy safety la.mp h a.8 been heretofore 
considored safe under all c rcum�tancel except when exposed 
to the action of an explosi ve current,  when the fiame might 
b e dri viln throug h tne meshes of the wire gauze and so 
cause an ex p losion. But disasters occurring in BrUish col­
lioriea where the lamp was used becoming too frequent to 
be reasonably a.cribed to  the existence of the above excep . 
tional cond i ,iolls,  va�ious theories have been suggested ; and 
in Clliles where no ph.usible ground for the s ame could be 
foun d ,  carel"ssneBil of workmpn appears to have been the 
general allsumption. 

act of Philadelphia in the estab l ishment of a zoological gar - Wheatstone, he said, by a revolving mirror, determined 

den. The last event 1s the introduction into the United the veloc:ty of elect. icity, the d u ration of electrical dis , 

States of civil hOBpitals built on the plan which is known in chargep, aL d the duality in the d i rection of the transmitted 

every other civilized Ila.tion as the American system. distur banc ,. Ftld derslil�n,  and more recently our o wn also ­

The ma.ters of in�ereat that were to Clme up before the ciat", Rood, rep eated his experlmentl. I u d ir�c,ly tllli va­

Association were then brieHy aummariz6d, chid among 10�1ty of electr icity th us a! certained (and tile g reat , st kno wn 

which was the adopti()n of a new constitution. except that of gravitation) has been tested by �ignals .h roug h 

The formal opening of the session included a ppeecb long lines of land and ocean teleg raph, giVing a lo wer figule 

from the chairman of the L:lcal Committee, Hon. H. C. than that of Wheatstone. Bilt the anomaly is d UI! to a mis­

R obln�on. and a reply by President LeConte. The work of interp retation. T hat electricity moves thlougu a quar,er of 

organiz ing was then proceeded with , and the officers of the a mile of. wire at the rate of 2!:!8. 000 I n  a seco nd is no t  evi­

various sections elected. den ce that it  would move OVtr 288,000 miles in one st cond. 

We give below our usual abstracts of the papers thus far Electr icity has n o  velocity in the ordin ary sense. Tile tl ans-

read : mission of the dectrical ri iliturbl<nce is proportiona.l to the 

Professor H. P. Armsoy,of Millbury, Mass. , on the sub- E quare of the distance to be travele d ; therefore the vtlocHy 

ject  of nrits wlth the I�Dgth 01 the j o urney. 
Had the results of Ohm been sooner heeded, Science would 

ha.ve long ago been mateIially advaneed. A rago, making use 

of 'Vheat.tone's method,proved exper:menta.lJy that the velo­

city ot light was greater in air than in water, g i ving a fatal 

blo w to tho corpuscular theolY o f  l ight and t: stll.blishing the 

undulatory theory. The m"an of the two values obtained for 

the veloci ty of light in  the experim ents ot F i zeau and Foucanlt, 

COlli es very close tJ the astronomical estim ate. Com u has r e o  

peate d Flz �au's € xperimen t,elimin ded i ts  eTror s ,a.nd brought 

it into accord with Foucault. 

THE NITROGEN OF THE SOIL, [n the ye&r 1866, a grea.t explosion, occnrring in the Oaks 
Colliery, happened bimultaneoullly with the firing of a 
heavily charged shot in pure air. AttentioB was drawn to 
the coincidence ; and fro m examil' ation of the reportil of the 
mill e ins pe �t()r.,  it Wild f o u nd that shot firing was carried on 
in seven t e e n  of the t wenty·t  wo clll ierieB in which explosions 
had happ e nt d �ince the date of thM above mentioned, and 
t!Je dt>taild given prove that shots were fired at or abou t.the 
time of eacll d isaster. 

In 1872 Mr. (hlloway con ceived the idea that a sound 
wavt', origiuatl>d by a blown out shot, in passing through a 
Baiety lamp o lll'ning i n  an explo s i ve mix ture, would carry 
the flame tllr.Jugil t ll s  m.:lshe3 of the wir" guaz 8 in virtue of 
the vl bntiou of the molecults of the explosive gas ; and to 
test t h is v iew, h" insti Luted a series of experiments under 
the auspice s  of tile R Jy al 80cisty which adducod perfectly 
cJnclusi ve re s u lts .  

W tl find in Nat u re a record o f  these interesting trials. 
Tutl fi rst conei8t"d in directing a slo w cu rrent of gas and air 
from a B .I nsen burne r t hrou,:;ll a sheet of wire gauz e in· 
clined a.  an angle of 70'.  Pdrt o f  the explosive mixture 
p !l.Bl!td through tlle g auz d alld producsd a fiat flame. A glass 
t u De ,  3 feet 4 i1: C llt d  loug and 3 !  inches in diame t s r, was 
pla.ced horiz J.ltally WiLh one end op pos ite the fiime on the 
s a m o  s i d e of ths wire gauz �, and di�tant from it about 11 
inc iJ e�.  At the o ther end of this tube, a sound wave was 
pro :i u ce d  by exploding a mixture of coal gas and oxygen 
cl nt1l.ined in b u b ble s. 'Vhen the sound waTe passed throug h 
the t u oe, the fl �me was carried through the gauz e and 
ignited  tile gas in t h �  Bunst>n burner on the other side. 
Pdpdr and other d iaphragms,inserted a�  a distance of 1 0  feet 
fro m the origin o f  d is turbanc�, ensu red that only the sound 
wave was pr()paga ted thro'.lgh the tube. 

aaid that it hall become an important problem in agricultural 
chemistry to ascertain the source whence plants derive th�ir  
Bupply of that element. Lawes, G il bert, and P ugh showed 
that the cereals, at least, are incap able of as� imilating free 
nitrogen from the air ; and this is probably true of all plants. 
The author made a series of experiments to throw light 
upon the loss and gain of nitrogeD , the method ad opted 
being to allow organic matter, c:lntaining a known amount 
of Ilitrogen, to decay under circums tances i n  which all the 
nitrogen given off or accumul ated could be measured. The 
results show a loss of nitrogen in nearly all case s.  The fol. 
lowing conclusions sum up our present knowl�dge : 1. The 
lOBS of free nitrogen dunng the decomposition ot nitroge­
nOUS organic matter is generally due to oxidi zing action. 2. 
An increase of combined nitrogen in Boil may take place by 
oxidation of free n itrogen to nitric acid. 3. S ome orgalJic 
sub.tauceB in the presenca o f  a caustic alkali are able to fix 
free nitrogen without the agency of oxygen or the formation 
of n itric acid. 

More dabl/dte ap parat llS was then const.ructed, ao ar' 
rallgdd that  t h e  sO llnd wave of a pis t ol shot was conveyed 
throllgh till p h t e  t u btls to a dillta nce of about 20 feet, where 
it {Jassed. thr > ug h  a sa fdy l a m p  Durning ill an explosi ve 
m i xt ure. 'l'lltl DJ.vy, Clanny, S .epilenson, M ueller, and 
E l vin  lamps was all tes ted , with , ho wever, the results that, 
wuiJe the fi<Lme passed ea:lily through the Davy lamp, it 
passtld with m ore dilfi � u l t y  t llrough tile Clanny, and not at 
all through any of the others. 

AfGer t t.. i�,  ex per' ments were made on a larger scale in a 
se w�r. where it Will found that 109 feet was the greatest d is­
tance a sou n d  wave c 'Juld be propagated o f  s ufficient intensi­
ty t o  padB the flame,when cau sed by the di�charge of a pistol 
lu ade.! w ith 59 gra.ins of p l wder. The sewer was built of 
bricl!: ,  and wa. 6 feet higll by 4 feet wide. 

Mr. Gailoway 'li d :HCOvbly,that, when the vibration of the air 
whiCh c�n8tit llt�s a Ro und wave has a certain amplitude, it 
can tran.mit flawe through the wire gauze ot the Davy and 
0lanny lamp;, f urnishes an ad d itional argument against 
trusting the lamps in use among ordinary workmen. It is 
now almost univasally admitted, says the discoverer's paper 
ill conclusion , to be h i ghly dangerous to continue work in 
an explosive at!llospherd ; so that � afety lamps should be 
u�ed only as a precaution against  possible o utbursts of gas,  
or when work i s  car r ied on in the neighborhood of gas that 
cann o t  be e asily dislod ge d ; it  is evidtlnt therelore tha.t lamps,  
caL str Qcted on the prin ciple  of the " safety lantern," such 
as the Stephenson, M u eller, etc. , which are extinguished 
in an explosi ve mixture, are far safer than la.mps like the 
Da vy a n d  Clan ny, w L ich con t inue to burn under the same 
circullistanC€s, and are then l iable 8t any instant to have the 
fiallle d riven th rough the w i r e  gauze, and communicated to 
the extt>rnal tlxplosive atmosphere. 

------------�_� • •  �' 4. __ ----------

PROCEEDINGS OF THE AMERICAN ASSOCIATION FOR 

THE ADVANCEMEN T OF SCIEMCE . 

This assoc; a:ion opened,on August 12,i 1S  t wenty-third ses­
sio n,  at HalLford, C r>nn . ,  undtr the presidency of Dr. J. L. 
L�Conte, of Pnilad elphia. J udging from the numbers, as 
well a� the high standing of  the attending members, the 
meetin g  b�d 8 fair to be OIle of much interest. The Preai ·  
dent, i n  his 

OPENING ADDRESS, 

said that the past year was noteworthy for four events .  The 
firdt was the app earanca o f  Coggia.'s comet, from the spec· 
tlOscopic examinat ion of whi c h  the happiest results may be 
expec,ted. Al ready the spec : ros cope has proven to us that 
e . e n  t uou g h  the la.rgest of c omets should strike the earth no 
possi ble harm coul.! ensue. \Vtl may learn that our p lanet 
has been i n  i .. et ben e fi te d  by o cc��ional collisions and ab o 
sorp tions. The second event is the establishment of the 
AnJ�rdon S �h ;)ol, a.� Penikese, for instruc�ion in Natural 
Histo ry. The fach c")nne�ted with the organiza.tion of 
this school, and its m u nificent endo wment by Mr. Anderson, 

The results of Professor Pliny Earle Chase's communica· 
til n, on 

THE VELOCITY OF PRIMARY UNDULATION, 

are that, adopting Struve's constant of aberration,  we find 
that the const ant velocity which would acco llnt for all  the 
gravitating motions of the solar system is al most, if not e x ·  
actly, identical with the velocity o f  light. T he well kno wn 
thermodynamic principles wbi ch point to a gaseous t, truc·  
tUTe of the Bun seem tQ be confirmtld by thi s  investig l!.tion.  
The following relationship may, p � rhap!,  prove to be eome 
thing more than merely c u rious : The n um ber of vibrations 
in the unit of time of t he mean thermodyuamic ray s is very 
ne&rly, if  not exactly, equivalent to the cube of twice the 

slln's mau divided by J upiter's mass. 
Professor E. T.  C()X, S ta.te Geol ogist  of Ind iana, followed 

w i th an account o f  an ancieu t  stone fort, exis ting in Cla l ke 
county, Ind. It is a relic  of the moundb ni:ders, and pc".  
sents some peculiar features of cons truction adap ting i t  
excellently for a defen sive work. 

Professor A. S. Pdockard, Jr . .  read a paper on the 

CAVE FAUNA OF THE lI lDDLE STATES. 

The results show a great uniformity in the diatribution of 
life--more than would at first be expected, though these 
caves lie in a faunal region nearly identical as regards the 
external world, and the tempslat ure of the caves is veTY 
constant. S till some n otable difierences occurred. 

The basis of life in the caves is without much doubt the 
living and decaying animals found in them. While  25 to 
30 species were known to inhabit our caves, chitfiy through 
the labors of Tellkampf, Cope, Cook!', Dr. Sloan and others, 
we are now able to add 50 species t o  the number, which 
will probably be carried up to 100. 

DIFFERENCES IN SOLAR HEAT. 

Professor J. P. Lllongley :remarked that t here is a varia.tion 
in b oth the heat and light, and p robably also in the actinic 
force, of different parts of the sun. 'i'he difference is due 
principally, but not wholly, to difference in atmoapheric abo 
sorption. 

It does not appear, as the result of experiments, that there 
is I!IO great a selective absorption of heat, in the 10 wer regions 
of the sun's atmosphere, that,when rays come from the edge 
of the disk and pass through a greater proportiona.l thick:· 
ness of his atmo.;phere, the heat is fi1tsred from them and 
the light allowed to go through. We find that the heat falls 
80 very rapidly toward the e d ge as to indicate a much g reater 
thinness, of the sol&r chromosphere, than has been hitherto 
admitted. We appear to have been led to the conclusion 
that there is a local obscuration over the IIpot , very rema.rka. 
ble both in degree and kind. 

Professor E. S. Morse, in a paper on the 

NORTH AMERICAN UNIONID& 

explained why thll unios or fresh water mussels are so much 
more abunda.nt in the United S tates than in Europe. He 
emphasized particul lllly the fact that most fresh water fami· 
lies of mollusks were closely related to those fami lies i n  t he 
sea which survive the admixture of fresh water, and that 
commonly occur between high and low watllr marks. 

Professor LeConte gllve an in teresting account o f  the ri t e  
of cremation as practiced among t h e  Yuma Ind ians, and 
noted among other proceedings the removal of the eyes of 
the deceased, wbi ch were put on pointed st icks and held out 
toward the Bun. This indicates a feeble remnant of the 
widely diffused Bun worsbip of former times. 

Professor Lovering, Plesident at the last nleeting of the 
.Association, read an address on 

Fo ucau!L's exper iments i ntensified the doubt that astrono­

mers had long en.ertained as to correctL es8 of the reCEived 

distance of the .un. The " black a rop" i n  tht> t l ant it of  Y tllUS 
has been found the ba�is ot uLct rtainty. M r. S .one, a n  as­

tro nomer, h a s  t xamined th is BOUlce o t t rror, anc , Ly c�lcuja·  

tion s  thllt give d ue weight to this  S O U I Cd of ri i screpancy ,  has  

sud den1y brought abo ut a recon cil iation between tile e xperi·  

ments of Cornu and Fouc!lult, tb e motions o f  the moon and 

the transit of V t nUS, which is as p erfect as it is s u r prls ­

ing. 
In reviewing the advances of natural history, Professor 

Lovering spoke of the discoveries in tbat scie n ce madt> by 

M aupertuis and L imarck, and con s idered t1em in cO ll n e Gtion 

",ith the nebular hypothesis as orIginated by L a  plac" and car· 

.lied forward by the dder Hersch�l.  Tile fdote of the ne bubr 
b ypoth�"i9 id  a8 yet uncertain, but it  wIll ans wu t l e  pur­

poses of Science till  a better theolY i8 brought for w llI d .  

The motion ot  the fix�d stars in volves a most inte restin g 

inquiry. A motion has been obser ved,  absolute in the case 

of the sun, and capabl e of e stimate in the dlfier ent  s tars as 

fast as their d i d tances are d ettrmined. Hue 8gain fptC.  

troseopy has co me to our aid.  The aJtera,ion of w�ve 

lengths of l ight, by the m O Lion of the obs e r ve r  or the obJ tlct 

ob.;erved, has helped and is htl o i n g  to t olve  this problem. 

T ills discovery was then histor ical ly review. d, g O lllg bllck 

t o  t he d is covery of the velocity o f  l ight  by obser val ionM on 

the  calculat i ons of Vogel and H Ugg lllH on 1.htl d i � plll.ct ment 

of star s p e ctra, which are to be lect i ved as �ome w hat d o u bt­

ful  approx i m atio ns .  T here is, too,  the  pos.ibil i �y that the 

misplacir g o f  the lines of sodillm, l y J rcgen , and othu I'le· 

ments m ay be due to condi t :ons d i litJrtwt  ftom IIny we 

know on earth in  t,he gaseous atmos phe r e s  ot the s t a r s .  
The ob,ervations of Huggine on star  drift  o p t n  a n e w 

series of questions, and may po!sioly throw d i s cr edit u p o n  

the accepted e�timate8 o f  s t a r  di� t 8 n ct P , m ad e  iL dependently 

by Str uve and Argeland er. Van d e r  \VJ l lig. n, in tht> pre s '  

e n t  year, has publisbed a well con�idered memoir on the 

fal lacidS which he reguds as vitir..t ing the cOL clUd ions of 

Huggins. Except under cer tain i m p l O b a b l e  c o n o itioM, be 

shows that the motion o f  the lum inary WIl l  not  in terfere 

wi th the time of oscillation . If this be acce p ted , the sup­

posed motion of the stars must rec dive a n o ther interpret .. -
tion. On the other hand . if the motion of a l u m i n a ry is 
ascertained ,  and it is found to accord w i t h  ,peclr um d i s '  

placement, t h e  mathematical theory will have to  be recon­

sidered. 
Professor Cballis, in an elaborate work, has d i scussed the 

interplay between ether and atoUts,  and the theory may now 

be regarded no l onger as a spe culation, but as a plly - i cal 
reality, with substantial mathematical supports. lia does 
not yet claim full mathema.tical proof, but his wOlk is a 

guide post that u nmistakably poin ts  the way. In one r e o  
s pect the theories of �.e S age and Chall i s  Co i L cid e :  the 
driving storm of atoms must come from outsit!e  the world 
of stars ; the universe is not eve n temporar i ly  auto ma.tic , 

but must be fed continuously by an a g ency exter nal to 
itself. Our  Science thus is not a fina.lity. 

The law of conservation of energy, the chi l d  of the cor '  
relation o t  physical forceB, w as then consid ered i n  a brief 
historkal re � iew. Phy sical science ca.n only a�sert  that it 
possesses no evid e nce o f  the destruction o f  matter. ,"Ve 
have no conception o f  i n ert  m atter or d isembodied force. 
All we know o f  mattsr iEl its  pre�sure and its m otion. If it 
could b� sho wn that all the J.henomeDa d i . p layed in the 
pbys:cal world were simply transm utations  ot the original 
energy existing in the molecules, physical science would be 
satisfied. 

The great problem of the day is how to subj act all physi­
cal ph@ nomena to d ynamical litws. The obsta �l€s are in­
numerable, but we shall not rest till they are o vercome. We 
applaud with good reas o n  the hriJI ian t results of e x peri · 
me ntal researilll, but mathematical anti lysia, w i th its mul t i ·  
tud inous ap plications, is  the only k�y which will fit the in­
tricate wards in the treasury of E bi.nce. 

------------4.� .• �. 4. __ ----------
A CORRESPONDENT, C. R. , says : A worn out watch key 

can be made as good as new by si mply filing off about ·lir of 
an inch ot  the end , as the Eocket is uBually t wice as deep as 
the post of the watch is high . 
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A PORTABLE RAILWAY, 

We give herewith two illustrations representing a novel 
portable rail way, lately d evised in France by M. Corbin. The 
invention is one b aving a wide range of appl icationp , since it 
m ay be employed in any locality about wh ich it  is des irable 
to transport mas!es of bulky material . Our engraving�, 
wbicb we extrac� from the Moniteul' Industl'iel Belge, show 
the railway in use in a brickyard and also in a harvest 
field .  

The track used is of wood. and consists simply in longitu­
d inal pieces j oined by cr038 
bars, and mad e in lengths of 
a size to be easily transport­
ed. These are laid in posi­
tion wherever requi red,  and 
serv.) as ways for the trucks, 
which are nothing more t han 
rectangular platforms, hav­
ing a yair of small wheels at 
one end and an attaching ap­

paratus at the other. A num­
ber of th ese vehicles are 
jo ined together to form a 
train . In: bricky ards the 
bricks are piled directly upon 
the plat forms, as shown in 
the en graving. In the ga­
t b ering of agricultural pro­
duct�, baskets are employed , 
which are carried to various 
p �rtions o f  the field, and 
thE n ce taken to the tru cks 
for tran.portation. 

The inventor says that, 
with. ten trucks and twenty 
bn 8ket�, half of the latt e r  
baing constantly i n  use , four 
workmt'n can pull 9.nd tran s ­
po r t ,  to a d i�tan ce of 800 

feet., 40 tuns of beets or like 
vegetables in a day. Onll 
m a n ,  he adds, can easily draw the ten loaded tlUcks, with 
over a tun of content�, along the ways. 

The rail wily is excellently adapted for tran sporting mate· 
rial over soft or p� o we d  g round . and might be used in all 
oper ations requiring the removal of stone and earth. With 
the aid of a h.Jrae, a still larger number of trucks than above 
mentioned may be mo ved at once. 

------......... . ..... . _------
F o undery Charcoal. 

The part which tbe cbarcoal plays in the molds is to g ive 
p orosity and facilitate the escape of the gases and steam 
caus�d by the moltEn metal. 'l'here are three sorts in use in 
French founderies, known as mineral charcoal, vegetable 
charcoal.  and stove charcoal. The first of these is made from 
coal finely pulverized , and is mixed with the sand used for 
cast ing p ieces of small dimensions and little thickness ; th�se 
molds are called green sand molds. But all sorts of coal ue 
not equally good for the pur-
pose ; some kinds give a 
wh:te appearance to cast 
iron, and produce o n  the 
sur face, and chiefly at the 
extremit ies of the castings, 
rough spots which the file 
will not touch , and which 
have the ap pearance of hav­
ing been run at too low a 
heat. M. Mailfert bas tried 
many kinds and finds that 
gra8 or bituminous coal is 
the b�st, and says that, when 
used in sm·1l1 quantities and 
finely sifted , its action is 
per fect, and it gives to the 
cast ing that bl uish luster 
which is highly esteemed. 

a force of ten men., together with a retort, from which they 
run four flasks per week. They are buei ly engaged in runn i ng 
tunnels, and ere long we will hear of a big strike for the 
Elgin. This mine is under the � uperi ntenden ce of J. M�l 
bourne. W h ile we were present, they ran off a retort of 34k 
per cent are. 

The Abbo: in richness is undoubted. Ten experienced 
miners are con�inually employed in extracting furnace ore , 
and the work goes on night and day. Tbpy are now busily pre­
paring to build a furnace at a cos t of $ 10, 000. 

PORTABLE RAILWAY IN A BRICKYARD. 

The B uckeye is the best developed mine i n  this region. 

Seams of the richest  cinnabar are plainly visible wherever 

the eye glances , and from this mine very little waste ro:k is 

extracted. The Buckeye runs a force of twenty eight men 

stead ily, and retorts weekly fifteen flasks of q uicksilver. A 
fiaek is con sidere d worth $ 1 00. 

The Empire is a new and rich prospect,  struck but a month 

ago. The value of tbis mine is in the small amount of labor 
necessary to work it, it being all clay soil, composed of mag­

nEsia, lime, and c i n n abar. 
The mines in this section of our county excel all we have 

8e�n ill richnt s8. The very best ores, which will average 30 

per cent, are found on the surface of the hills. 
A WOXDERFUL GAS WELL. 

We cannot forget,says the ColusaIndependent,to m ake men­
tion of the gas fire which issues from the mountain In close 
proximity to the Elgin mine. The side of a hill is all ablaze, 

The c ?nstruction of tbe station was commenced in Febru­
ary, 1 872, and nece�sit,ated the rem,wal of a large arca of old 
buildings that were alike uDsightly aDd unsavory. 

The works were d esign"d by M r. '''T. M ill�, c. E., engineer­
in. chief of the LODdon, Chatham, and Dover Railway. 

The station works commeDce at Lu dgate railway brid ge, 
and extend for th e low level through lines to a point on the 
north side of Holborn Viad u ct . on which the low level sta. 
tion is situated , with entrances from the viad uct and from 
Snow hill. At the end of the Ludgate brid ge the four lines 

of the Cllatham Company 
diverge, two lines bei ng car­
ried to the high level term i· 
nus, at whi ch they spn 9.d 
out to seven lint's, and an en­
gine line. Two lines de8cend 
by tile low level to tLe M.etro.  
politan underg rour: d system. 
The r�i1s at the bridge are 59 
feet above Ordnance datum ; 
at the platform they are 4 
feet higher. The ascent Is 
by a grad ient of 1 In 100 for 
400 feet ; thereafter the ra.ils 
are level for about 900 feet. 
The descent to the low level 
is by a gradient of about 1 
in 40. 

One of the remarkable fea­
tures of tue works is the ex­
traordinary strength of the 
piers and girders that bear 
the west end of the super­
e tructure that faces tLe Via 
d uct , 'fhe piers  that carry 
girders have first of all beds 
o f  concret e about 7 feet th i ck 
resting upon the London 
clay. The foundation s are I !) 
fett by 16 feet at the base 

and are built fi rst of bed s 2 
feet thick, of gault brirk . di mini,hing up wards to the di­
mension of 1 1 feet of S tafford sh ire hl ue brick tor 4 feet in 
hight; again, to a wid th of 7 fel:t ;J in che�, and, finally, they 
are contracted to the massi .e • t l l l il  piers of 3 feet 9 i nches 
au th� fide. T here are five of these piera in all ; tLey and 
the gIrders are so comtructed and plac ,d as to admit of a fu­
ture widening of the road by tbe addition o f o thu t wo l ines 
of raib. The box gird ers t h at carrv the e L d  of the hotel 
abo ve are 5 ffet by 3 fee t 9 inche8 

'
dimensions, and weigh 

each about 45 tuns. Tb e e x t reme length. supported in the 
center. i s 74 fe!\t ; the maximum �pan is 30 feet con tinuous. 
Th e  gird ere- w hich weigh about 400 tUDS in al l-were placed 
in their respective posi t ion s  without aD Y  interruptiOll l O  the 
traffic. 

The high level station is ahout 750 feet in l ength by 1 37 
feet in width. The rOOf, in three bay � ,  is on lattice girders , 
and supported upon tbree ranges of column s of twelve each, 

21 feet high. There are or-

The vegetable charcoal is 
made from carefully select · 
ed wood , burnt in a special 
manner. The principal qua· 
lity required in  it is that it 
.ho ul d not catch fire, and it 
is med princi pally for pow­
deri D g  the s u rface of th e  
mold so a s  to  prevent the 
contact of the molten metal 
with the green sand . It is 
reduced to such impalpable 

PORTABLE RAILWAY IN A HARVEST FIELD. 

n amental iron spandrils at 
the h�a� s of the coluUJ ns .  
The an gularities of  tbe � t a .  
tion area a r e  covered in with 
lateral Paxton roofs. The 
cab approach is by a wind­
ing entrance after the mun­
ner of Charing CroSB � ta­
tion, fr om Farringdon street 
and Bear lane; the exit  is 
oy the front from the a n i ­
val platform to the viad uc t .  
Li fts are provided at COD ve­
nient points for ., he in ter­
change of lu/!"gnge between 
the high an d low level plat . 
forms, between which e x .  
cellent communications are 
QlEO provided fo r passl'ngers. 
'l' h e  ground floor of the front  
huildir g is appl Opriated to 
book.ing officfs,  ptation m as 

ter's office, waiting roomB, 
rest aurant, and other ac­
commod ation requ ir. d for 
the traffic. A COlDm uniea 
t ion is open witb the hotel 
at the east end of the craBS 
pI al form. The main froDt 
bui ld ing has a fa (;!loe 2:35 

powder that the s patula use d for spreading it in the mold 
gives it a surface almost as brilliant as glass; it is called 
gras or fat charcoal, a quality derived from the mode of 
burning, and it will neither roll before the trowel or spatula 
nor stick to it. 

Stove black is used for the same p urpose i n the CII.se of 
large castings, as the other kind will not  bear excessive heat. 
This is simply mixed with water and applied rather thinly. 
.A. thick coating is not considered good. 

------------....... .  � . . -------------
The Remarkable qulcksllver Mlnc", of C o l u s a  

C o u n ty. C a l .  

The El gin mine is as yet undeveloped,  but the richness of 
the prospect is st If· evid ent.  Everywb ere seams of the rich­
est are are revealed to view, and ere long it will turn out to 

be one of the richest mines in that vicinity. The Elgin com­
pany opened their mine about six months ago, and have now 

and has been so for eight years, when fire was communicated, 
to the gas whi ch emitted, by M. G. L. Eaton, and has been 
burning steadily ever since.  This accrues enormously to the 
richness of the Elgin, as they can IUn their furnace wi th lit­
tle or no expense. An Escape is now taking place of 125 cu· 
bic feet, sutiicient to run a dozen furnaces. 

This portion of our county abounds in quicksilver weal th , 
and those owning minea will at first have to encounter diffi 
culties, but ere long they will o vercome the hardships of de . 
velopin g their mines; and in all experience with regard to 
mineral wealth, Colusa has the richest. 

_ .r _ 
Holborn Viaduct Statlon, L o n don . 

This commodio us station is at once an important addition 
to the rail way accommodation of the city of London, and 
one of the most notable among the many remarkable trans­
formations that have occurred. 

feet long, of which 182 feet by 2!l feet is a covered fore court 
to the stat i o D ,  with a range of arched openings to the strf et. 
It is roofed with transverse arches,  fil led  in with white gle Jled 
tiles, and,  for the carriage way, paved with (,harlq Forest 
3 inch cubes, with a foot paVEment along the inner sides and 
the ends of the court. A massive trussed cornice is  carried 

along the front over the arched openiDgs, which are clos ed 
at the bottom by a bal ostrade. Gas l ights, with un ornam en­

tal wrought i ron railing, will be fitted ou the coping of the 
balustrad e. Ornamental pateras are introduced in the s pan­
drils of  the arches. 

The station roofs g ive abun d ant light by the broad belts 
at the ridge s tbat Rfe fil led  with 2 1  oz. rolled plate glas� . Ap­
pliances lor ventilation by louvr e openings are also very com­
plete. 

The arches beneath the high level station are utilized by 
the Company for stables. 
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FAB RIC PRINTING MACHINE. 

We present herewith an engra.ving of a machine lor print­
ing textile fabrics in eight colors, the invention of Herr C. 
Bialon,  of Berl in, Germany. It is of the for m known to 
calico printers as a perrotine, a term used to dis tinguish those 
presse� in which the printing is effected by f1 �t forms which 
produce an embossed d esign , thus imitating the work of hancl 
printing. Engineering, from which we copy the illustration, 
deecribes it as follows : 

a )  a, a3 a. ab are the forms, fastened to iron supports, which 
are carried by the press ure bar�, Ii) U,  03 b{ b5• These latter 
execute an i nterference motion,  whicb,  as may be examined 
in the ca.8e of the pressure bar, b } ,  i3 produced by the t wo 
crank pins,  c and £I-of whi ch c makes t wice as man y  revo­
lutions in a given time as d,-by the j oint levers, e andj, and 
the stay or frame, g. T hrough the rotation of  the crank 
pins, c and d, the forms are a t  first f ully d rawn back. while, 
by mean3 of a special combina.ion of levers, all the color 
plates, It, are placed bet ween the f"rm�, a} a, a3 a{ a5, and 
the printing t ables,  i} i, i3 i4 i.;. The c olor plates are rlat 
cast iron plates co vered with an el astic material . u pon which 
color id tran sferred while passing the color rol ler� , I..: I k, 1..:3 

1..:.\ 1..:5' The printing tables, which are also covered with an 
elas tic material, serve as a support for the stuff during the 
operation of the printing. The stuff to be printed is rolled 

off the beam, l, and passing over one stretching roller, three 
stretching bars. and a wooden guide roller, is carried by 
means o f  the needle rollers, m) 'In, m3 m. 'ln5' over the print­
in g t8ble � , passing Jut o f  the m achine at 'Ie, and being then 
led off to a d rying apparatus. With a furthe r rotation o f  
the crank pins, the pressure bars advance s o  far only that the 
forms touch the color plate s, the emb ossed d esign s of the 
former thus being caused to receive color from the latter. 
The pree SUTil bars, b }  b2 b3 b. b5, are no w withdrawn with the 
form co vered with color, while the color plates pass back b 
the meantime to the coloring apparatu�, where they receive 
a fresh supply. A nother rotation of the crank pins advances 
the forms close to the printing table, an d  presses t1'6 design 
covered with color upon the stuff in front of the printing 
tables. Afler this operation the forms are drawn back, the 
color plates are again placed between the forms and the p rint­
ing tables,  an d the fame operations are repeated d uring the 
following rotations of the crank pins. 

Durin g the time the coloring- plates are moved up and down 
again . or,  in other wordp, during the time in which the forms 
are not in contact with the stuff, the latter ad van ces as much 
as the width of the form (length of guidl'j, so that the next 
impre8sion takes place close behind the one previously exe­
cuted. The stuff is moved forward by means of the guide 
mech'l.niem, while the five needle rollers, Tn) m. 'ln3 'In, m5, 
are moved by means of spur wheels geariDg into the main 
guide wheel, n ;  this latter is put in rotation by the raek, 0, 

and the wheel , p, b ut only in the direction indicated by the 
arrow, the wheel ,  n, not being moved when the rack is d rawn 
back ; this effect is at taint d by transferring the motion by 
mean s of a ratchet with wheel and brake. In order to shi f t  
t h e  s t u ff  exactly as much as required by the width o f  the 
form, the rack has to be a d j usted for each width, and the 
p08ition of  the dra w pin of the former, with respect to the 
center of the wheel , p, has to bs altered accordingly, for 
which p urpose the sliding piece is pro vided with a scale.  

By a special contrivance i t  is  rendered possible to cause 
each form to strike the stuff on on� and the same place twice 
successively, after having taken up color in  the i ntermediate 
t i me. This is accom pl ished by t hrowing the guide moti on 
out of gear between the first and second print, whence the 
stuff ren.:ains in the same position d uring the two impres· 
sions. For this purpose the sbaft, g, carries in front of tbe 
spur wheel an e ccentric, which transfera d uring o n e  revo · 
lution of the shaft, g. an oscilla ti ng mo t ion to the lever . T, 
with its fulcrum at 8, while at the follo wing revolution the 
lever i s  kept in its p osition. In this manner tbe short arm 
of the lever, T, m o ves a conic ,l slide ,  d isenga!;'ing the  trig­
ger or catch which transfers the motion from the main guide 
wheel , n, throug'J. the spur wheels to the needle rollE\rs,whence 

the latter are prevented from rotating. If the lever, T, passes 
back again into its original position , the guide again follo ws 

IMPROVED FABRIC PRINTING MACHINE. 

the action of the rack. 'l'his arrangement f acilitates fini sh. 
ing heavy stuffs, of which large surface s  have to be printed 
uniformly with color, in a clear and proper ma.nner. 

These machines are con structed for one,  t wo, th ree, four, 

and five colorp , and nearly 500 of them h ave been s uppl ied 
to Germany, S wi tz erland ,  Austri '1., RU fsia , E n gl an d, and this 
countI y. T hey are preferred to the cy li n der p r i n ting rna· 
chines, on account o f  the fiat forms being considp,rably cheap­
er to prod uce th an the engraved copper rollers of the cylin 
der machines,  and on account of their being rea.d ily worked 
by manual power, while the cylinder printing machines reo 
quire steam or other motors. 

. ·e . • 
SCIENTIFIC AND PRACTICAL INFORMATION. 

MACHINE FOR DRYING SEW AGE. 

In preparing town sewage so as to render i t  available 
for fertili zing purposes, thl\ most diffi cult part of the pre· 
cipitation process is the drying of the deposit after the super 
f1uous defecated water has been allo wed to run off. Messra. 
Mtlburn & Co. , of Hatcham Iron Works, England ,  havE', we 
learn from Iron, recently introduced I!. new machine for this 
purpose, wh ich has given excellent resul td. The General 

Sswage and Manure Company of Whitby use the ap para.tus 
as follows : The sewage is first strained, then mixed with a 
chemiCILI solution and partially defec!l.ted. Milk of lime is 
added, �nd precipitation takes place in large tanks. The 
precipitate drawn off from the latter goes to drying rooms, 

and thence is li lted by elevators so as to flow into the ma­
chine. This is composed of a fl o ,r of i ron heated by a fire 
under the feeding end. On the fl oor is a frame carrying a 
series of tran sver�e s crapers which are so arranged as to 
revol ve and scrape the bea. Their constructio n is also such 
that from each scraper. at its  return stroke, a portion of the 
sludge i5 passed to the next s craper ; so that the material 
travels the length of the floor, and emerges dry and pulver­
iz ed. The hea.ted air pas ses first under the floor and then 
over it. The machine is sel f-feedin g, self-acting, and easily 
adj usted ; i t  requires very little power to work it, and pro . 
duces from three to four tuns of dried manure per (l ay of 
twenty. four hours, with a consumption of one tun of com­
mon slack c:>al. 

QUICK ItEMEDY FOIt SUNSTROKE. 

Thirty or forty years ago, when our cities were not so 
crowded with ignorant laborers as n o w, and when ice water 
was almost unknown, there were but few cases of sunstroke. 
Yet, occasionally a native farm hand in the hayin g field 
would get o verhea\ed and chil led, and become senAeless. A 
good d octor of that period used to use the following simple 
remedy in such cases, and never failed to res t o re the suf­

ferer : As soon as p03sible, he poured a teas poonful of lau­
nanum down the man's throat ; and in a very brief time, the 

s weat would start out and the man begin to revive. The 
q uickntss with which laudanum produces perspiration is 
remarkable. 

A NEW NI AGARA llItIDGE. 
Survey s  are now i n  progress for a new bridge to crOBS the 

Nia gara river j ust belo w Black Creek. The structure is  
eracted in  the interest of tbe  Canad a Southern Railroad in 
o rder to render that l ine independ. nt of the present " i ogle 
track brid ge, and al s ')  to al o w  its train s  to go around Buf­
falo instead of passing through the city at slow speed. Sui­
table branch roads, connecting with the Erie and Cen t ral 
lines, will be b uilt to carry out this purpose. The new bridge 
is to h ave a d ouble track and double carriage, and will be 
completed , it is expected, in August, 1 875. 

THE WELLAND CANAL Hn'ROVEMENTS. 

Canada is  evidently omitting no effort in her plans for 
diverting our Western trade through her highways. The 
im provements now contemplated u pon the Welland Canal 
i n clude an entirely n e w  and separate canal from Marlott's 
Pond, above Thorold, to Port Dalhous ie ; while from the 
Pond to L&ke E rie the old work will be enlarged.  The new 
line will be a trifle shorter than the old one,  and will have 
one lock less. The average depth of water will be fourteen 
feet, so that, as regards th9 ca.pacity of sailing veBsels and 
propellers, Lake Ontario will be placed on a par with L ake 
E rie. 
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T h e  Ant's Instinct. 

To the Editor of tlu &ientific American: 
I Eaile i from Philad elphia in the w inter of 1859, having 

on b oard a cargo of l u ;n ber. Aft er being at sea SO llie ten 
cl ays or more, I d iBcov�red that we had on board a large 
number of p assengers, ants and co�kroa�hes. Goin g through 
the cabin one eveni n g , our colored steward said to me, 
" Cap·n, j eB' l ook a-hf a'h. " He was standing in the pantry 
door wi th a lamp in his hand . On looking into the pantq, I 
d i scover ed on the lower shelf a n umber of large black anls 
in a hud d le, and a hal f  d c z en by themselves , and on the op­
posite side of the shtlf was Bome sug ar which the ants did 
not s eem to notice, which cau3ed me to wonder ; the reason , 
h o wever, BOOn becam e apparent. A cockroach made his a p ­
pearan ce and went for the s u gar ; and the group of ants 
went for bi m ,  and , before be fairly got a taste of tbe sugar, 
they had him d own and killed him in less than a minute ; 
then the six that  s tood apart from the rest ad vanced , to ok 

up the d e ad CJckroach ,  and bo re him off the field. The 
oth ers r emained on the watch, and as soon &s another ap­
F eared thq all pitched in and made short work, as before. 
In  the m-'antim!', the p al l  bearers had r eturned and took 
tbi� one off th� fi eld , all t hey b ad done the other . I watched 
until I s aw tbis enacted a hal f  doz en times, and it was d one 
as rp/!, ularly as i t  could b a ve been by men . The ants kept 
on kiil ing th e cockroacbes un til they had entirel y cleared 
them out, whi ch t o ok but a short time. 

Corkroach e s  do no t  � e e m  to be at al l warlike, b ut raid 
about in q uest of s omething to subsist on. B ut as tbe ants 
do not  believe in the moi e \y Fystem, th ey went in for total 
ann i hil ation , an d had every �hing their o lVn way. 

StratIorii . Conu.  TRUMAN HOTCIIKISS. 

------------.. �� . .. ------------

H ar d e n l n �  a n d  Temperlll1: Tools. 

To the Editor of the Scientific American : 
I desire to say l!. few word s in rfj Jind er to Mr. Rose's reply 

to my co mmuni cati o n  on " H ard en ing a n d  Tempering 
Tool. ," as he a tte m pts , I th ink, to place me in a posi tion 
very fit! from what is warranted by my letter. 

T o  be s8t i�fied to cnn �ider th e p o iItts a d d uced by me as 
eom eth i n g" of th13 clH'mistry of m etallurgy, of an a bstruse 
n atur!', an d not  Fuffi cien tly practi c �l to come within the 
sco pe of hi3 a rticlrs ,  i� far �J r. R()�e to d ecide for himsel f. I 

am o f  the op i n ion , h o wever, tb at a maj Jlity o f  your readers 
will regard thpse pai n ' s M e mi nently practical ; and tbat 
th� l r  ob� e � vat i on, in the su cce"sful te m p ering of any cutti ng 
tool. i �  of very great i m portance. I entert,lin the opinion, 
t a l), tb at our avera�e Amor\can mechanic will not think it  
eomething bfyoni b is capacity to compreb end , wh en he is 

told tbat the cohr prod uced upon the pol ished surfaces of 
steel i �  d u �  to the formation of a lilm o f  oxide, or when he 
i R  instr uc ' ed as t o  the e8t!en tial c3ud itions governi ng its for­
mation , when it i s  taken as a guide to him in producing a 

req u ired tfm ;:>er in a t ool he is to U813. 
Mr. Ho.e w o uld 80em to make it  appear that I advocate 

the rapid drawi n g  of the te ill p e r, wher" RB I distin ctly cau­
tion the o pp.rat.i<7e against it. wben I say : " In d rawin g t he 
t e m per of f u ch a tool , tbe operative should he taught to be 

as c'l.reful as p<)s' i ble  to d i p  It about far enc ugb , and a suf. 
fi cie nt length of tim e, to req uire a moderate time onl y  to 
bri n g  the proper cJlor ; not too Iplick, as that would defeat 
hid obj o ct by causing the gradation of  softness from the cut· 
ting edge u p w a rd ,  wh ich must  necess arily be the result in 
tb i s  mptb0 1 ,  to b� very Bud den , and wil l ltoave an ex tremely 
sm all fraction o f  th e chiA6l's length s u ffi cien tly bard for hie 
purpose. " A g . in ,  the " few secunds" be q uotes from me, as 
repre�enting the prop ·r t i me to elapse in drawing tb e tem­
per o f  a cold chioel, will ap pear as not at all acute on hiB 
part, if indeed fair, whe u it is plain that, when using that 
exp re�Bio n ,  I was merely making i nstance of the prevailing 
m al prac\l cB of the �hops. It will be seen , also, that I have 
entirely agreed with him as to the obj ections to bastenlng 
tbe d rawi n g  of th e temper over a fi re, and recommend , p ar­
ticularly, that suoh ba3tan in g be done UndH circumstances 
whi ch will  in sure free access of the air to the surfacss. If 
Mr. Rne ie content to accept any pro cess which pred icates 
the temp�r upon the color of the fi l m ,  and which at the same 
time excludes the air from the surfacBIl upon which the film 
is to form , as instanced. in the sand batb, he is welcome. 
The fact is that the time taken in the formation of the film 
of oxi de, ae Wf 11 as the free a c cess of the oxygen of the air 
to the surfa ces, are very i mpo rtant points, and, mo reover, 
ex tremely practical ; and �Ir. Rose will do well not to ignore 
them . JOHN T. HAWKINS. 

62 Ca.nnon street, New York city. 
____________ 4.� •• � • •• --------�--

[For the SelenttDc AmerIcan . ]  
SPECIFIC HEAT. 
BY BICUARD n Dt"BL. 

It is well known.  as a m a tt!!! of fac\ that the amounts of 
b eat c lntained in equal weights of different substttnc6R vary 
greatly. For i n s hn c � ,  the amount of heat requiren to rals8 
the  temperature of one p ound of water fro m  3 � 0  to 2 1 2 0  
Fah. will raise the temperat ure o f  ab lut 30 p ounds of mer­
cury th r�ug-h the sam e range. T he reMon for this fact is 
not kno wn ; but there IHe sevenl ex pl'tnations given, the 
most g�n"rally rece ivei  being that whicb. is based on' the 
mtldern theory of beat. A flhor� descriptbn o f  thIs explana. 
tlon mllY n�t be uninterpsting. Experien ce teaches tbat 
every k n o wn sub�tan ce h d i vlelble ; b ut it seems re8.�onable 
to H U PPOS" tbat. if the d ivision be continued far enough, thtl 
ul timate particles will at last be reached, which cannot be 
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subdivided without losiDg their properties a8 parts of tbe ! Iron . . . . . . . . . . . . . . . . . 0·11380' Rhodium . . . . . . . . . . . .  0 0.)803 
g iven s ubstan ce. These ultimate particles are called the Iron pyrites . . . . . . .  - . .  0. 1 3001 ! Rutheninm . . . . . . . . . .  0 ·06 1 1 0  
molecules of the body ; hen ce a molecule may be defined as 

Lead (solid) . . . . . . . . . . 0'08065 Salt . .  . . . . . . . . . . . . . . . o 1 72()5 
th 11 . I • b h 11 h 

" (liquid) . . . . . . . . . .  0 04020 Sa]>]!J ire . . . . . . . . . . . .  0'2 l 7:17 
e sma est partlc e of a boay w Ic possesses a t e pro- Lithium . . . . . . . . . . . . 0 ·04080 Spleni um _ . . . . .  _ _ . . _ .  0'07446 

pert: es of that body. The molecule may be hroken up into Magnesium . . . . . . . . . .  0 .241190 Isili ('a . . . . . . . . . . . . . . . .  0 · 19132 
its constituent elements, by some chemical proclIs8,  and tbe Manganese . . . . . . . . . . O 'U170 � i licoll . . . . . . . . . . . . . .  0 ' 1 7740 
particles obtained by the declmposition of the molecule are Marble . . . . . . . . . . . . . .  0·:Wll8H 1 Sil\-er . . . . . . . . . . . . . . .  0 05701 
called atoms. It  is supposed that the volume o f  a m olecule M:.reur:

(
·
s
�t�1)��) .. : : : :  .. 

0·0;lil3� , Sodiu lll . . . . . . - . . . . . . .  0'2!J34G 
. 0'0:� H J2 Rtc-am . . . . . . . . . . . . . . .  0·4 8050 
IS abou t two billionths o f  a cubic inch, or 0 '000,000,002 cubi c Molybdenum . . . . . . . . 0 -07� 1 i' I StcCI . . . . . . . . . _ . . _ . . . 0 ' 1 1 750 
inches. A molecule of hydrogen i s suppo sed to contain t w o  N i ckel . . . . . . . . . . . . . . 0 ' 1 1 080 S u l phide of carbon . . . 0- 1 570n 
ato m s .  ao that the volume of the bydrogen atom would be Niohium . . . .  - - . .  - . . .  0'OG820 1 , .  " zinc . . . . .  0' 1 28 1 3  
one billionth of a cnbic inch, an d its wei ght, o n e  hundred 

Nitrate of sodium . . .  0':27t3�1 'I Sulphur (nat i ve) . . . . . . 0 · 1 ,,60 
" silver . . . . . (1' 1 4802 , " (p urified) . . . . .  0 -20259 

and thirteen thousand thee hundred and sixteen nonillionths' Niter . . . . . . . . . . . . . . . .  0 -;2:18, .; " ( l i quid) . . . . . .  1 ) "23400 
or 0 '000,000, 000, 000,000,000,000,000, 1 13 , 316,  of a grain. Ac- Nitric oxide _ . . . . _ . . . 0·2:WiU I S ull llmric acid . . . . . . . 0 · 34300 
cepting this reeult, the weights of the atOllS of other ele· � itrogen . . . . . . . . . . . .  0 2488U I T,il{t al lL lll . . . .  - . . . . . .  0 04840 
ments can be found by m ultiply i ng the weight of the hy- Nit rous oxiclc . . . . . . . .  0· �:2:1t3U 1 Tl' l l \l l ' i \l !ll . . . . . . . . . . . . 0 ·04,87 

Oil  of t urpt' ll t illl' ( I i ,(, l ) 0'4(i ; � , I 'I'h a l j i lllll _ _  . . . . . . . . . .  O O:J:155 d rogen atom by the atomic wei ght of the given element. . . . ,  \v"p( l r )  O·:iOli lU Thori l1 11 l l l  . . . . , _ o.(m:;(J o  
The reader who desires t o  learn m ar!'. i n  regard to the meas - Olefiant  gas  . . . _ . . . . . . 0 -4041JO I T i n ( , ol i , l i . _ . . . , . . .  _ . 0 0;;(;23 
urement o f  moleculE'S and atoms, will lind the subject clearly Olive oil. . . . . . . . . . . . .  O ' : H OOO ,  . . ( l i q u i d )  . . . . . . . .  _ .  ( j '0fi:370 
treated in " The New C hemistry," by Professor J .  P. Osmi ulll . . . . . . . . . . . . . 0·0:� 1 l ;J I 'l 'Ull g'8t l'Il  . . - . . . . . . . - .  0 - ( ) ;1:l42 
Cooke. oxygen . . . . . . . . . . . . . .  0 2 1 , ;jO I C rall i u lll . . _ . . . . . . . . _ O'Olil!J() 

N i d Palladium . . . . . . . . . . .  0.·05928 I V. �lIladium . . . . . . . . . . .  0 0S 1 4 0 - ow t is supposed that the amount of heat, require to Petroleum . . . . . . _ . . . . 0 4G8-1O , \\ ater . . . . . _ . . . . . . . . . 1 ' 00000 
raise the tem perat ure of an atom through a given range, is Phosphoru s . . . . . . . . . .  0 · 1 88,O I W ood spirit . . . . . . . . . 0 C4500 
tbe same, whatever the nature of the atom may be ; and Platinum . . . . . . . . . . . .  0 ·03243 Zinc . . . . . . . . . . . . . . . . .  0 '005GG 
hence, as the weights of  atom s of different substances vary ��I�. __ .��. _____ ��: __ �!(i�5� __ _ __ ______ ___ _______ _ 

greatl y, the amoun ts of beat necessary to increase the tem· -- - ---------------- - -- ----------
peratures of given weights of different substances must Calit Iron---I nterestlng Inve .. U�ati o D " .  

als () vary.  It bas not been proved by experiment tb at tbe The fact tbat solid plates of C�Bt ire n m ay be m ade t o  

amount� of heat do vary prE cisely in accordance with tbe float u p o n  molten ir on has b e e n  explaine d by tue  hy potbe si s 
atomic weights of different Bubstances ; but the agreement is tL at m olten iron was d enser than EOlid iron . A\ a recent 
s uffi cien tly close to justify the presentation of the theory meeting of the Hoyal f:l ociety, Mr. Hobert Mallet read R 
as a plausible explanation. The amount of heat, expressed paper, the obje ct of wh ich was to show that the evidence is 
in British thermal units , required to r aise the temperature insufficient, and that, with reepect to CIlPt Iron and to the 
of one pound of a substance one degree on Fahrenheit' s basic silicates con s tituti n g  iron slags, the allegation o f their 

scale, for various elementa.TY and compound substances , will ex pallBion in volum e, and therefore their  g reltt cr cl e u 6i t y  
be found i n  t h e  accompanying table. These numbers repre· wben molten than when s ol id ,  is wholly errone()u�. The de­
Bent tbe specific heats of the different substances, and are termination of tb e specific gravi t y in the liquid �tate of a 

generally the values as determined by R egnanlt . The body having so high a fus i ng temperature as m gt i ror. i 8  at­
specifi c heat of a Bubstance varies with the temperature, and tended with many difficulties. By an indirect method , how. 

the values given in the table are tbose for ord inary tem- ever, and op eratin g up on a snfficlently largt; �cale, th!' 
peratures. In the case of gaees, th ey are supposed to be in author has been enabled to make the det€rm in at\on with 

such a condition as to conform sensibly to the laws affecting con sid erable accuracy . A con ical vIIBRel of wrought iron of 
perfect gases.  about 2 feet in de pth and 1 '5 feet diameter of base. and with 

If the specific beat of an alloy at ordinary temperatnres is an open neck of 6 inches in diameter, being form ed ,  WIIS 

required , it m ay be found, with suffi cient accuracy for most weighed ac,mrately, empty an d als o when filled wi th water 
pnrp osep, by the followin g rule : level to the brim ; the weight of its con tents in water, re­

Mul tiply the specifi c h ea t of each metal in the alloy by dnc ed to the specific gravity o f d i stilled wate r Ht CO' Fah . , 

the percentage of weight of that metal, add the several pro - was thus obtained. The veseel being d ll e d  Wag n ow fi lled 

d ucts, and divi · le by 1 0 0. to the brim with molten gray cast iron, a(; d itl o n s  o f  mol ten 

Example : W hat is the sp eci fic heat of an alloy containing, meta.l being mad e  to m a intai n tb e ve ssel full until i t b ad at-
by weight ,  413-73 per cen t o f lead , and 5;\ 27 p er cent of tin ? tained its maximum tem perature (y ellow he a t  i n  d 8)' l; ght )  

Answer : Specific heat o f  load 0'03065 and maximum capacity. The ves�el an d its c 1 D t· ·' nt�  of Cist 
MultIply by 46·73 iron, when cold,  were weighed aga i n ,  9_nd thus the weIgh t o f  

1 .4� the cast iron obtained. The capdcity of the vessel when at 

0'05C23 a maximum was calculated by a p p l y i D g  to its d imen8ions at Specific heat of tin 
Multiply by 53.27 60' the expansion calcul ated fro m the coe ffi cient o f  l i near 

Add 
2'996 
1 "432 

Divide by 100 14-428 

Specific heat of alloy 0'04506 
The specific beat of water g iven in the tahle i s  for water 

at or near t h e  temperature of maxi mum density. To find 
the specific heat at any other temperature : 

S ubtract 39 2 from the given temperature, square the dif­
ference, multiply it by three hundred and nine billionths, and 
add the product to uni ty. 

Example : What is the specifi c heat of water at 900 Fah. ? 
Given temperature 90 0 
Subtract 39'2 

Square of 50.8 
M ultiply by 

Add 

50·8 
2580· 64 

0·000000309 

0 '00 1 006 
1 '000000 

Specific heat of water at 90' Fah. 1·001006 

dilatatio n  as given 1:y L'lplace an d oth<,rs.  and frnm Its 
range of increased temperature ; and the wei ght o f  d istiJ I"d 
water held by the vessel thus e x p and ed was ca.l cul ate d  fro m 
the weigh t of its contents when the vessel and water were at 
600 Fab . ,  after applying some e mai l corrections. 

We have now the elements nece�sary for d eterm ining t.b e 
sp ecific grlLvity of the cast iron which filled the vee eel WL en 
in tbe molten state, havin g tbe absol ute wei ghts of €q ual 
volumes of d istilled water at GO° and o f  m ol t en i ron . The 
mean s peci fic gravi ty of the cast iron w h i ch fill�d the ve�Bel 
was tben d etermined by tbe usual m.,thods.  Thfl fi nal re­
snlt is that, wbereas the spec·, fi c  gravity of the cast iron 
wben cold was 7 ' 1 7 0, i t  was only 6 'GGO when in the mol ten 
condition ; cast iron , therefore, is  l e s a  de DBe in tbe m olten 
than in the solid state. Nor does it expn n d in voinme at the 
in stant of con solidation, as  was con cl usivel) pro,ed by an · 
other experiment. Two similar 10 incb sph."rical shfe11", 1 '0 
inches in thickness,were beated to n early the SRme high t6m­
perature in an oven, one bei ng permitted t o  cool emp t y  as a. 
measure of any permanent dilatation which both m i ght s u s ­
tain by mere bfitlting and coolin g 8gai n ,  a fact well  known 
to occur. The other ehell, at a brig-ht red heat, was filled 
with molten cast iron and permitte d t o  cool , its d i menFioDB 

With thede ex pl an&tions, the table will probably be found being taken by a ccurate instruments at inte rva�s of tblrty 
Buffioiently complete for general practice. minutes, un til it bad. returned to the tem peratu re of the at-

TABLE OF SPECIFIC HEATS, SHOWING THE NUMBER OF mosphere (530 Fah, ), when , after a ppl ying various cDrrec­
UNITS OF HEAT REQUIRED TO RAISE THE TEMPERATURE OF tion s, rendered necessary by the somewhat com plicated con· 
ONE POUND OF A SUBSTANCE ONE DEGREE FAHRENHEIT. 
Air . . . . . . . . . . . . . . . . . . 0 23740 Chloride of strontium 0 1 1990 
Alcohol (liquid) . . . . _ ,  O·CViOO " zinc . . . .  " 0 'W(i 1 8  

" (vapor) . . . . . .  0 43340 Chlorine (gas) . . . . . . .  _ 0 ' 1 2 1 00 
A luminium . . . . . . . . .  0 '2 1 4ilO Chromium . . . . . . . . . . .  0 ' 1 2000 
A mmonia (vapor) . . _ . " 0· ;")OB30 I Cobalt . . . . . . . . . . . . . . .  0 ·1 0730 
Anthracite coal . . . . . .  0'20 100 Copper . . . . . . . . . . _ . . .  0 0951 5  
A ntimony . . . . . . . . . . .  0 03077 ICorrosive sublimate . . 0 'OG889 
A rag o.nit e . . . . . . . . . . .  0:20850 I C�rundulll . . . . . . . . . . .  0: 19762 
ArscDlc . . . . . . . . . . . . . .  0 08 140 l Dlamond . . . . . . . . . . . .  0 1 4687 
Benzi ne . . . . . . . . . . . . . 0·45000 , Ether (liquid) . . . . . . . . 0·50342 
Bismuth (sol id) . . . . . . .  0.03084 1 " (vapor) .. . . . . . . . . 0 '48 100 

" (liquid) . . . . .  _ .  0 '03630 1 Galena . . . . . . . . . . . . . .  0 '0.)088 
Bituminous coal . . . . . . 0·20085 Glass . . . . . . . . . . . . . . . .  0· 1 9766 
Boron . . . . . . . . . .  _ . . . . 0 2:mOO

'
Gl llcinum . . . . . . . . . . . 0'23080 

B ra' s . . . . . . . . . . . . . .  0·09il9 t ' Gold . . . . . . . . . . . . . . . . 0 113244 
Bromine (liquid) . . . . 0 ' 1 0700 Graphite . . . . . . . .  - . . . 0'20083 

" (gas) . . . . . . . 0·0.'i5.'iO Hydrochloric acid . . . .  0· 184,,0 
Cadmium . . . . . . . . . . . . 0·0.'i6Gll Hydrogen . . . . . . . . . . • 3·40900 
Carbonic acid . . . . . . . • 0 2 1 GilO Ice . . . . . . . . . . . . " . . .  0'47400 

" oxide. . . . . . • 0·24500 Iceland spar . . . . . . - . . .  0·208.)8 
Chalk . . • . . . . . . . . . . . .  0 21 48.'i Irid\um . . . . . . . . . . . . . . 0·05700 
eh" reoal . . . • . . . . . . . .  0·241.'i0 Iodide of mercury. - . .  0·04197 
Chl oride of barium . . .  0 89.'i70 " potassium . . .  0·08 1 9 1  

" calcium. _ .  0 '16420 . " Rilver . . . . . .  0 'OB159 
" lc!td . . . . . .  O OBfl41 Iodine (solid) . . . • . . . • 0 0·1412 
" magnesium 0' 194flO " (liquid). , . . . . . . •  0 1 0822 
" mangane8e 0·14250 Iridium . . • . . . . • • . . . •  0·03259 

d It ions of a spherical mass of cast iron IM ing heat from it.8 
exterior, it was fonnd that the d imensions of the she l l  wh08€ 

interior surface was In perfe ct contact with that of tn" e&J id 
ba.ll which filled it wer!', within the limit of experimentai  

errors . those of the em pt.y shell when t h a t  a l f o  w a �  cold  (53 0 
1"ah. ) , the pro of bei ng c onclusive Hut no ex p aneion in 
volume of tbe contents of the sbell had taken plac,·. 

It is a fact, notwithstandin g wbat precedf\�, and is well 
known to iron founders, tbat certai n pieces  of CJld caFt i ron 
do float on molten cast iron of the same quali ty, tho '1gh th ey 
cann ot do so thr ough their buoyauey . Aq VathU9 eorts o f  
cast iron vary i n  �pecific gravity at 6:)' FaQ . ,  f r o m  n � arly 

7· 700 down to 6 300, and vary also In dilatabil i :y, some ca . t  
irons may thus float o r  sink in molten cast iron o f  d ifferent 
qualities from themselves through buoyan �y ot" nega tive 
buoyancy alone ; but wh�re the cold cast iron floats upon 
molten cast iron o f  les� sp eci fic gravi ty tban itself , th e 

author shows tbat som B o tber force , the nature o f  which yet 

remains to be i nvestigated, keep� it fI �ating ; t.hi- th e author 
has pTovi s i onlllly cil.lled the re�el1 ent, fo rce , and hae shown 
that its amount iB,  rmteri8 paribu8, depeud ent uoon t.h .. reo 

latlon that subsists bet ween the volume and " effect ive " Bur· 
face of the doating pieee. By " etIeoti .. e "  8urf&ce is meant 
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all such part of the immened solid as iB in a horizontal 
plane, or ca n btl reduced. to one. The repellent force has 
also relations to the difference in temperature between the 
solid and the molten metal on wl ! ich it floats. The author 
then extend. his experiments to lead and solidified iron 
furnace slag, with analagous resul ts. 

WIlY SOLID IRON FLOATS IN 1I0LTEN nWN. 
Two explanation�, eays Dr. Vander Weyde, are given of the 

floating o f  Rolid iron in molttln iron . The first is that the iron 
expands in sol idify i n g,as water doe�, and that there fore solid 
iron whfn heated is s pecifically lighter than liq uid iron, and 
floats upon it  as ice floats upon water. This Bupposition, 
however, is  incorrect, inasmuch as it is  based upon an erro· 
n tlOUS assum ption. Iron does not expand in solidifying, a 
fMt of which any one may convince himself by brief ob. 
servation in a found ery. The fact is j ust the reverse ; the 
metal shrinks during solid i fi cation, after having been cast 
in a mold. By casting, for imtance, a long piece in a verti­
cal m old , the sol idified piece will not fi ll the mold to the top, 
8S did the liquid iron. The e xplanati on given by Dr. Van 
der Weyd e  himsel f  is that the iron is surrou L-dad. by a film 
of air adhering to it,  which repels tbe molten iron and pre­
vents contact ; on wiJ i ch account th e solid piece displaces 
more liquid metal than itl! o wn WEight amounts to, and 
consequently it flo ats. 

• ••• • 
PRACTICAL MECHANISM. 

NrMSER V I I .  

B Y  JOSHUA ROSR. 

VISE WORK-TOOLS. 

The toole ueed by the vise hand being nearly all snppUed 
to him read y  made, but few remarks need to be made to 
him upon the subj ect of tbeir form. 

CALLIPEUS. 
Out�ide callipers, th at is, thoee used for m easuring exter· 

n al diameters, should h ave larger r i vets in them than they 
ate gen erally given , a fair pro portion beiug a rivet of one 
half inch d iameter for a pair of callipers intended to m e a ­
sure up t o  d i ameters of seven inches. T he p oints o f  such 
callipers sh ould be tapered to a wedge shape, the taperi ng 
face being on the outside edge, 80 th a t  the same part of the 
points of each leg will touch t he work, whether the latter is 
oi small or large diam eter ; t h e  points where th€y meet. to­
gether shonld be sl ightly roun ding,  ao that they will to uch 
the work at the m id d l e  of each p oint.  

F'ig. A repre3ents an excell ent  proportion and shape for 
outE i d e  callipera. For use on 
tbreads, the points must either be 
made very broad , and come togeth. 
er level and even 1\0 as to gage the 
tops of the thread , or be made very 
thin, to gage the bottom of the 
thread. The proper shape for in­
s ide callipers i s  that given in Fig. 
B. Th e points and Ipgs being made 
of the form here represented en­
abl es th e calli pers to h ave a large 
rivet and washf l.  and to e nter a 
s m aller hole, and clear a longer dis ­
tance, than is possible where the 
points are bent round in the man­

ner commonly em ployed. The dotted lines c enote th e dis-
tance the callipers would clear when in the position shown. 

Another feature to the advantage of this form is that, 
when tbe legs are exten ded , the p oi nts are still at the ex­
treme end of the callipers , so that the poi n ts will measure 
to the extreme end of the hole, even though the latter is 
closed by metal, that is, te rminates in th e metal. This is 
not the case when the call iper ends are bent round to lhe 
u sual extent, for the curve of the bend wil l touch the end of 
the hole and prevent the cal l iper points from reaching it. 
In measuring with callipers ,  let the poin ts be set to touch 
the work very lightly Indeed, or they will sprIng from the 
pressure d ue �o forcing them o ver the work.  

Cum pass callipers, such aa illustrAted by Fig. C, are 

FIr. C. 

CoI __ � 
valuable tooh. When opened in the manner here shown, 
they m a y  be employ ed to  mark orr the centera of  holes or to 
try if a center a.lread y exi�ting is  in the exact center of tbe 
hole. Or thf>y will mark off a face, so tbat it will fit another 
face, whether it be regular or irregular, the curved point 
being kept against the ilri gular fa�e, an d the point descri­
bing (by moving the compass alo n g) a similar line on the face 
to be fitted. They will anSW<T for mall Y of the uses to 

which a Bcribing blo ck Is  put ; and bt ing lighter and more 
easily handled,  and, furthermore, capab16 of d oing duty 
without the use o f  a Ilurface or scribing plate, they are in 
such caSE S far prefel llble. 

The legs m ay be cro ssed so that th e curved point inclines 
toO.the straight point, in which position they will ma.rk the 

J tiruiific �mrtican. 
centers of shaftB or rods, either round, !qu:ne, or any other 

sHape, or try s uch center8, when they already exist, more 

accurately than can be done by any other tool. They will, in 

this case, mark off a line at the distance to which they are 

set, round any surface ; they are employed to mark off key­

way s, or  the taper of a gib when the key and one edge of the 

gib is placed , and for a variety of other uses too numerous 

to recapitulate, being among the most useful tools the fitter 

can possibly posseslI. The points of callipers should be tem­

pered to a blue, and of compass callipers to a straw color. 

THE SQUARE. 

TLe square is too common a to al to require any d escription 

of its fOl m. The best method to make one is to make the 

back of steel , and in two hal ves, oni> half being the thickne@B 

of the blade thicker than the other. The slot for the blade 

m ust then be filed in the thickest half, to the d epth uactly 

equal to the thickness of the blade. The two halves com­

posing the back must then be riveted together, and the edg.'s 

surfaced each true of itself (using a surface plate to try 

them), and also true with each other. The billde, which 

should be made of saw blade, may then b� put into its place, 

read y to h ave the h oles for the rivets drilled. It sho uld be 

placed so that the outer end is a little depressed (on the iu­

side angl,,) from the right angle ; this IS don e  so that wh ati 
ever there may be to take off the blade (Softer it is riveted to 

the back), to make its ed ges form right angles to the back, 

will require to be taken off the outer end of the inside angle 

and the end of the blade forming the corner of the outsid e 

angle, so thiLt no work will require performi n g  on the blade 

in the corner, formed by the blade entering the back on the 

inside angle, where it would be difficult to file or s crape with­

out inj uring the edge surface of the back. The best way to 

t r ue a square is to turn u p a piece of round iron eq ud in 

length to the s quare blade, b eing careful to make it quite pa. 

rallel, and then true u p  the end of the iron , making it hol ­

low towards the center, or cutting it away from the center to 

within an e ighth of an inch of its diameter, so that it will 

stand stead ily on its end. If the piece of iron ba then stoed 

on its end on a surface plate, i ts outl ine on each side, which 

represents its diameter, will form a true right angle to the 
surface of the plate, and hence a gage with which to true 

the equare. 

l'IlE SCRIBING BLOCK. 

This tool is made in a variety of forms, but the si mplest 
and best form ill that shown in Figs. D, E, and F. Fig. D is 

I . - - - - - - - -- - - - ---- - �  I 

the block complete, the 
�criber being a simple 
piece of round steel 
wire. The dotted line 
on the fo;,t is the dis· 
t ance to which the foot 
is hollowed out to make 
it stand firm. Fig. E 
is the bolt and nut ; the 
bolt has a flat side filed 
on each sid e o f  it t o  fit 
it to the slot in the scri. 
bing block stem, so that 
the bolt cannot turn 
when it  is being tight­

,\ ened. F ig. F is a face 
"' and edge view of the 

piece or c;amp for the 
scriber which pasoes 
th rough the hole in the 
slot. 

The ad vantages pos-
sessed by this form over 

otber form s of scribing block are that it is eaFY to m ake, a n d  
that the s criber, bein g  a piece of wirl', is easily renewed. I t  
hold s tbe scriber very firmly indeed, and the scriber  may be 
moved back and forth without the nut be coming slack, an ob. 
ject of great importance not attainable in the common form 
of this tool. 

CHIPPING. 
The chisel requires special notice, since it is  frequently 

mad e of the m08t ill·ad vieed 8hape(for either cutting smoothly 
or standing the effects of the blow), tb at I�, b ollow, as in Fig. 
33. in  which case there are two sections of metal , represented 

b� the dotted lines, a a, which are very liable  to break , from 
their weakneBB and from the strain outwards placed upon 

�33. 

1 
them by the cut, which, actin g as a wedge, endeavors at each 
blow to drive them out wards i nstead of inwardp 8 8 would 
be the case in a properly shaped chisel, as shown 

'
in Fig. 34, 

a being the cutting edge. 
When using, hold it firmly against the cut, and i t will do 

its work smoother and q uicker. 
The cape, or, as it is sometimes called, crOSB.cut chi�el , is 

employed to cut furrows across the work to be chi pped , 
which fUIIOW@, being cut at a di�tance from each oth � r  lf s� 
in width then the breadth of the flat chisel, relieve the flat 
chisel and prevent i ts corners from " d igg in g i n " a nd brf:sk. 
Ing. If a la,rge body of metal requ ires to be cbipped oil 
cas t iron or bras@, the use of the cape chieel become!' fspe.  
clall,. advantAlgeous, for the metal. being weakened by the 
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fnrrows, will break away in pieceB from the force of the 
blow, witbout requiIing t') be positively cut by the ch isel ; but 
care must be taken to leave sufficient metal to t ake a clean 
fi n i shing cut, for when the metal is broken away, by the 
force of the blow, it is apt to break out belo w tLe level of 
the cut. It i s  also necesf ary to nick d eeply with a chisel the 
ontsid tl edges of the work at the line reIJ resenting the depth 
of th e me tal to be ch ipped off, so that the metal shall not 
break away at the edges deeper thlln the cut is intended 
to be. 

FILING. 

Large file s should be fitted to tb eir handles by making the 
tine of  the file a low red heat and forcing it into the h and l e , 
eo that it will bnrn its wa y i nto th e b audle, and tbull pre. 
vent the hllndle from pplitting, as it would do if the file t ine 
were driven in ; tbe file s n d  haDdle should be tUTn e d  in tbe 
hands occa8ionally to guide t he eye i n  detecting wh ether the 
file is enterin g in a line with tbe length of the bandle. Care 
sl ould be taken to wrap a piece o f  waste a round tce end o f  
the file, and t o  keep i t  wet'ed with water e o  as t o  avo id sof.  
t ening the teeth of th e file whil e  heating the tine. For slDan 
file8,  it is sufficient to bortl a email h ole in  the handle and 
fone the tine in by haL d .  A file should be held so that tb e 
butt end of the file handle presses against the center of the 
palm of th e hand, the forefinger being beneath the bod y  of 
the file hand le. 

In  selecti n g  a file, cbooee one that is tbickef t  in the cpnter 
of its length , and of an eve nly curv�d swee p from end to end , 
so as not to make the surface of the work roun d  by fLing 
a way the edges.  Files that have warped in the hardening 
may be ueed on very n arro w ! u r facee . or on ro und or oval 
work ; or, if  tbey are smooth files, they may be used on latb e 
work. Key ways or 8lot�,  especially, requ ite an evenly rou n d .  
e d  file ; a n d  if the keyway is l o n g  snd t h e  file pa ralJ el o r  un­
even u p o n  its purlace, the end of the file only � h o uld be u@ed 
to eaBe a way the cent�r of the key way or the high Ppot�. H 
is also highly advantageous to rub cbalk au th teeth of tbe 
file,  so that, after a littl� u�in!!" the eye can d etect the part of 
the file which i s  higbe�t ,  and govern its use accord ingly. 

Half round files sbould be ronnded Itngthwhe of  the 
bail round f i de of the file, because i t  is difficult  to file out a 
s weep evenly, even with a well sbaped fi le, and it ip impossibl e  
to do so with a file � hose half round Burface i s  hollow i n  the 
dire ction of its len gth . 

The se files must be ueed with a side �weep, caused by gra. 
dually bending the wrist at every stroke of t L e  file, eo tbat 
the file marks are not at a r ight angle to the curve, the 8 weep 
of the file being varied occapionally from right to left or 
from left to right . so that the file marks crOSB  on e anotber 
otherwise there will be high ridges or waves in the curve. 

' 

In draw filing, be careful to nott> the h igher p art8 of the file 
and use them only for flat surfa c es, also to clean the filing!! 
out occa sionally to prevent s �r atcb es in the work, and tJ rab 
cbalk upon the file,  which will prevent the filin g 8  from get. 
ting locked in the teeth ; then , after every fe w s trokes of the 
file, brush the b an d  o ver it  to loosen the chalk and filings, 
and strike i t  l ightl y against the screw box or other soft  part  
of the vise, which is more fXped i l i o u s  th an, and equally as 
effective as,  using the file card every time ; wheD , howev •• r, 
the file req uires chalking again,  which will easily bf co rn e  ap. 
parent, tbe file card may be advantageously applied before 
applying the chalk. 

Ro ugh or baetard files a re used to take off met al in q nan­
ti ty ; but if the surlace of the work is unusual ly h ard , a 
second cut file will better answer t b e  p u rp 08e. For fi nish. 
ing wor� very finely, cross file it with a fmooth file and then 
d r a w  file it with the same ; tben cross file it  with a dead 
smooth file, anJ d raw file i t  with the same, using very ehort 
strokes of the file and apply ing chslk to it. 

A worn dead smooth will finish finer than a new one, and 
better result s  w i ll be obtained by fi n l sbing the work crops. 
wise of the grain than in a l ine with it, because s n y  ineq \1al­
ity in th e texture of the metal will usually run with tb e 
grain, and the file teeth will cut the softer parts more readi­
ly when following in their len gth than when merely crossing 
them. 

ElIERY PAPER -
In applying the emery paper, use at first No. 1 paper both 

along an d a cross tbe work, a n d  repe at the proces!! with No. 
0, No. 00, No. 000, or No. (lOOO, according to the flnene,s of 
the polish required , bearing in mind that, the more tl1 8 eme. 
ry cloth or paper has been used , the finer is the polilih it  will 
give, the reaeon bei n g  that it becomes coated wIth a glaz e d  
surface, composed o f  particles of  th e m etal i t  b as been rub. 
bin g ;  and all metals polish finer and bl ighter w ith f uch a 
Hurface than with any other. If the fi n er grad es  of e m e ry 
cloth or paper cannot be readily ottain ed , t ake the fi n eet 
grade at hand , and wear it down by using it on a rod or piere 
of metal in a lathe at a high fpeed,  wipi n g  the rod once 
durIng the latter part of th e operation with a pi t ce of  rag or 
waste sl ightly oiled , which will  cau se the oil to pileS to the 
emery paper, and t b e  latter to rebin the partich s of m e tal 
upon its surface. If this  metbod of polisLing be carEfully 
executed , th e work m ay be kept vel Y  t r u e  and even, aLd POR­
Bees a fi n er fin ish and polish than by applying oil stone o r  by 
any o t h er known method. 

Before c o mmencing any piece of work, measme i t  ali over ; 
an d i1 it b as a rectangular part.,  apply the fquare to it fO as 
to be assuu d ,  before any work h as been done to it, that it 
wlll clean u p  to the rEquired dimt nlions. 

----------- . .... .. ------
MANUFACTURE OF LAlIP BLACK . -J. H. Bottf nb£Jg,  Ra­

venna, 0. , provides a re.volvit' g cyl ind er, which is kept 
cool. '''ithln is a SHie s of gas j ets, which deposit carbQn on 
tho interior of th e  cJ linder, whkh cal bon is removed by 
IIcrap6rll by the turnil1 g of the cylinder. 
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THE BLACKST ONE AND ELMER WATER WHEEL. 

The pnncipal advantages claimed for the improved water 
whtlel , represented in our illustrations, consist in the utiliza. 
tion of  the full forcd ot the water, the construction which 
prevents breakage of the wheel through the entrance of ob ·  
structions, the relation ot the �iz 6 of the chutes to  that of  
the issues, 8 1)  that the water leaves the wheel with the same 
velocity with which the latter runs, and the arrangement of 
the buckets to red uce friction to a minimum. O ther points 
of merit will be noted in the courEe of the description . 

Fig. 1 is a perspecti ve view. Fig 2 shows the apparatus 
in section, and Fig. 3 the wheel separate 
from its attachments. 

At A are the buckets, B th e chutes, and 
C the gates.  D, Figs . 2 and 3, is a hori. 
zontal extension of the top of the wheel 
hub, which is calculated to receive a liftin g 
action of the water entering' below, and will 
largely counteract the downward pressure 
of the water on the b uckets. The proj ec. 
tion of the rim of the wheel prevents the 
water rising up over the extension so as to 
neu traliz e  the lifti ng action . The buckets, 
as shown in Fig. 3, are made to terminate 
above at the bottom of the ehute�, with the 
exception of narrow exten�ions left for 
their more permanent connection with the 
hub. By thi s means a clear annular  cham· 
ber, E, Fig. 2, is formed in front of the 
chutes, into which the water flo ws in solid 
volume, and in better condition for enter· 
ing the buckets than were it broken by the 
action of the latter revolving immediately 
against the chutes. 

The construction of the chutes is such 
that they are tangent to the rim of the 
wheel or very ne8J'ly so ; thus , it is claimed ,  
allowing o f  the employment o f  the full 
force of the water instead of only a coo· 
Ilonent of the same. The buckets are made 
with a radial termination, a, and have d i�en. 

Kat Science vs. Alligator Strength. 
" A wholesale drug store on Magazine street is the happy 

possessor of a yo ung an d domestic,tl'd all igator. This little 
cro codile has become quite the pet and plaything of the estab · 
lishment ; he is of an am iable disposition,  fond of music and 
dinne!', and q uite �ubm issive, shedd ing tears and sho wing reo 
penta.nce whenever it is found necessary to correct him. It 
was resolved by the clerks in the establi shment-as the 
alligator had reached his third birthday and increased to three 
feet in length-to util ' ze him, to put him to somtl other em· 
ployment than that of a mere pet. It was concluded to make 

F1 · 1 . 

themselves from almost certai n death. The branches that 
thus sudd enly �nap are as verdurous as any of the others, 
and there se�ms to be no other de fence than to avoid " the 
elm tree's sh�de" as m u ch as po ssible . It was fro m j ust 
tmch an accident that the Q Uben was saved by the prompti . 
tude of her attendant ; and there have been several very 
narrow escapes recorded, from a similar danger . 

-------------.�,.�, .. -------------
IMP ROVE D H AND CRANK DRILL.  

Many a superintendent or foreman of a shop has,  doubt. 
less, w ondered at the extreme slowness with whi ch hi s hand 

d rills p enetrate metal when operate] by 
ce�tain workmen. The metal does not 
appear unusually hard, the tool seems in 
excel lent ord er, and the man even , when 
the boss is at the other end of the shop, 
turns away at the h andle with exem pia . 
ry rapidity, and yet the hole is an aston· 
ishingl y  lon g time in getting through . 
The trouble lies in the simple fact that 
while it is a very easy matter to keep 
turnin g  a d rill around and around in the 
same hole, it takes consid erably more la· 
bor to rotate the instrument and , at the 
same time, force it down into the metal. 
This truth on ce through the cranium of 
a lazy workman, he utilizes it to his ad · 
vantage, by n eglecting to screw d o wn his 
feed whenever the forem an's back is 
turned . Further explanation as to why 
the hole progre sses slo wly is unnecessa­
ry, but we may, in stead , proceed to de. 
scribe an invention which is excellently 
calculated to d isgust lazy individuals 
who practice such systems of sbirking. 

The device , as represented in the an· 
nexed engraving, is a patent crank drill 
which is provided with an automatic 
feed , that is, whenever the hand l e  is 
turned, feed ing must take place. At the 
upper extremity Of the feed scre w is  a 

sions between the lines, a b, decreasing 
from the rim of the wheel to the hub, as 

THE BLACKSTONE AND ELMER WATER WHEEL. horizontal hollow wheel , the inner peri.  
phery of which is suitabl y notche d. O n  

the rad ii of circles from the r i m  t o  the h u b  decrease. The 
curve of the bucket, in brief, is the curve of the quickest de · 
scent for a body acted upon by gravity. 

The gates, C, which close the mouths of the chutes, are 
hollowed out on the inner side, leaving only a bearing sur· 
face around the edge. 'fhey are provided with steme which 
pass throu gh the gate operating frame , F, and have ample 
play on their seats. The exterior water pressure holds the 
gates firmly against the chutes ; but should an obstacle be 
carried into an aperture, the gate thereon will yield, swing. 
ing partially open and will not be broken . While the gates 
are entirely independ ent of each other, all are operated to 
open or �hut at once, unless one or more be obstructed, in 
which ca�e it, or they, alone wi ll remain open. 

The rack and pinion, G, for governing the gates, are p laced 
at a distance from the wheel, to avoid wearing or clogging by 
san d  and debris, and also that the gate rod may not come 
in contact with any of the pulleys or gears that may be on 
the wheel shaft. These arrangements do not have to be re· 
moved in case a wheel is  taken up . The spider is placed on 
the outside of the c ase, thus preventiD g the wheel from be· 
ing broken in case the step should chance to wear down. 

Two wheels are made for each size, No. 1 , it is claimed ,  
utilizing ninety p e r  cent of the effect o f  the passing water, 
and No. 2, e ighty· six per cent. 

The patents under which the device is constructed are 
dated April 8, 1873, and M arch 24, 1874. For further parti. 
culars, address tbe manufacturer, Mr. C. C. Paige, Eagle Iron 
Works, Oshkosh , Wis. 

• I •• • 
SCIENCE is the trunk of a mighty tree, the roots of which 

penetrate into the unknown, and the branches flourish in the 
useful arts. 

use of Crocky, the alligator, as a cat, and it is well known that 
alligat ors have a special and inestimable hatred toward rats . 
A rat to practice on was caught the other day. 

Rat and alligator were put together in a box, and a num· 
erous audience crowd e d  aruund to get the front place. The two 
enemies soon awoke t o  an apprllciation of the case. The rat 
safely and snugly ensconced himself in a corner. The alligator 
he�itated a second, scratched his head (metaphorically),  and . 
having made up his mind as to the mode of at tack, ad vanced 
slo wly to wards  the rat with wid e open j aws. The rat t"em · 
ble d ; there wall no escape, nothing but the wide open mO uth 
of the alligator before him. W ithout hesitation, like Curtius,  
he jumped straight into the yawning gulf, and ,getting a good 
hold on the lower lip of the alligator , s wung himself to 
the ground. The 'saurian' gave a Equeak and swung him. 
self around, the rat finally letting go , victor in the first 
round. 

The alligator, however, was not daunte d ,  and advanced 
with the same tactics. The rat this time,  by a most agile 
mo vement, leaped entirely over the alligator. Getting behind 
him , he now proceeded to chaw and gnaw away. The unwield y 
animal could not get around to defe n d  his hind legs . By 
a good use of his tail ,the alligator again got free and advanced 
desperately, though with flaggin g coura ge, at the daring ro· 
dent.  With equal succe�s the rat again s praD g  into the air, 
alightin g  on the alligator's back. The fight was over then. 
The alligator could not shake his enemy off, could not dis · 
lod ge him ; and finally gave up the fight, J ayin g himself down 
on his belly in a submissive attitude. The rat was set at 
liberty and given the run of all the d rugs and medicines, 
wh ile the poor alligator was doomed to disgrace and ridi . 
cule. " 

--------------.�,.� . •• -------------
A Squirrel's L eap. 

Recently, says the BllIlgor (Me.)  lVhi.q, a little red squirrel, 
having been pestered considerably by the lads above the saw 
mill of Eben Webster & Co., on Marsh Point, Orono, took re. 
fuge for life by runn ing up the large brick chimney near the 
mill. By clinging to the corner, he kept filothold so well that 
he succeed ed in reaching the very top. Here he found himself 
upon the iron cap, l05t feet from the groun d. As more and 
more of the waste stuff from the mill was added to the furnace, 
the chi m ney grew hotter and his situation became more and 
more disagreeabl e. He tried to descend upon Lhe side of the 
chim ney, but after getting d own a few feet gave it up, turned 
about and went baGk. By this time the chimney top had be· 
come so hot that he must leave it ; so after lo oking about 
carefu lly for a fe w minutep, he evidently made up his mind 
that he must leap to save his l ife, and this he did, spreading 
out his legs an d balancing himself so that he struck the 
ground about fiity feet from the base, uninj ured , and imme· 
diately scampered off and secreted himself under a pile of 
boards a little distance away. 

_ ._. -
Dangers or Ehn Trees. 

It is a character of some trees, o f  the species of elm in 
particular, to drop large branches during the hot months, 
without any external warning beyond, perhaps , a prelimi. 
nary crack or two . An acciden t of this nature lately oc· 
curred in Kensington Gardens, London, when an immense 
branch, about twenty yarde long, fell with a crash like 
thunder, and more than a score of children had a narrow 
escape for their live!. Three, who were sitting below the 
bough, alarmed by the second crack, ran away, and thus saved 

the drill spindle which passes d own throu gh the scre w  is an 
eccentric block, not shown in the englaviDg. 'fbis is so ar· 
ranged that at each turn of the handle a p roj ection , to which 
it im parts a to·and· fro motion , enters a n otch in the wheel 
and carries the latter and , consequen tly, the screw around 
for a certain distance, thus feed ing the d rill downward. I t  
is impossible to rotate the han dle without causi n g  t h e  above 
d escribed action , and h�nce a contin u')us and regular feed is  
kept up, indepen dent of the workman. 

The l'emainder of th e ap paratus is readily understood 
from the engrav ing. It is constructed e ntirely of cast ste el,  
with the exception of the handle and the castl Dgs to receive 
the standard. Two of these castings are furnished , one with 
its foot at right angles to the drill, the o ther parallel. 

A change of spindle can be made almost instantly to suit 
drills of different sh anks, and if desired a hand ff'·ed can be 
used. The arrangement fOl' holding the standards is such 
that, with any reasonable degree of care, it will not be 
marred.  

T h e  instrument works easily and efficiently, a n d  is, in ge­
neral construction, a thorough and substantial tool. It is 
manufactured by the New York Steam Engine Company, of 
No. 98 Chambers street, New York city. 
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B O UQUE T S  FRO M FIELD AN D GARDEN. 

Our contemporary The Garden, in discuss in g the arrange­
ment of bouque ts,  states that the excessive formality of the 
present orthodox form of presentation Of ballroom bouquets 
exhi i:lits a kind of close pack in g, in which the delicate graces 
o f  flower form are entirely submerged in consequence of 
thi� close, even tight , j uxtaposition. The end sought in 
this kind o f  grouping a p pears to be a method of packing to­
gether (according to  price) an abundance of rare and,  conse­
quently, expe nsive fl o wers, all of which must be got into the 
same lum p. 'fhis syst em, of course , necessitates the use of 
such flowers as are more or less rare, and there is ,  perhaps, 
no other way of making up a bouquet that shall be fairly 
worth, in in trinsic value, from $1 to $25. The cut flowers 
of which the bouquet is composed are, probably, worth all 
the money, at the ir respective m arket prices ; and for cer­
tain occasions, bouquets so manufactured may be deemed 
appropriate, even necessary ; but as works of art they are 
utterly valueless. A few elegant grasses from the m eadow, 
combined with a se lection, at any season , of 
flowering branchlets from the shrubbery or 
common g ard en border, and a freehanded and 
tasteful grouping, without crowding, and with 
a well balanced proportion of natural foliage , 
m ay be m ade to form a composition such as a 
painter might desire to transfer to his canvas, 
while he as�uredly could never wish to dip 
brush in color for one of the expensive bou ­
quets o f  the cauliflower shape. S tl ch has long 
baen a favorite theory of the write r in the 
matter of f10wPr grouping ; and the other d ay 
he found it grace fully exemplified on the draw­
ing room table o f  a friend , by a graceful half 
wild bouquet from field and garden , formed 
with the free grace and uncrowded arrange­
ment whi ch, as nearly as may be, illustrated 
his views. Ins needless to state that a lady 's 
fingers and a lady 's t aste were the j oint au­
thors of the composition. In the arrange· 
ment, each flower and grass of the gathering 
had been made to find i t s  seemingly proper 
place, unj ostled by i ts n eighbor, and so freely 
and easily located in its basket work recepta­
cle, supp orted on three slender canes of bam­
boo, that even its foliage had room to display 
its graces and modes of growth. With the 
p ermission of the b.dy flower grouper herself,  
a d rawing was at once made, a reproduction 
of which , in the form of a careful wood en­
gravin g , and for which we are indebted to  our 
valuable contemporary, will be found on this 
page. 

J citutifit �UltritaU. 
in the intervals. With wider intervals the exterior magnet­
ism is diminished.  the interior increased ; and gradually the 
plates act as if tht'y were independ ent. 

e .e . •  
Carbon In Callt Iron and Steel. 

M. Bonssingault contends that in cast iron. and in certain 
steels, the carbon is in t wo states-(l ) combine1 with the iron 
and therefore invisible ; (2) disseminated in the metal, either 
as an amorphous hlack powder or in brilliant crystali ne l ami­
n te ,  consti tuting the graphite of mineralogists. There is reason 
to believe that when cast iron is in fusion all the ce.rbon is 
combined and is  invisible , but that a portion becomes free 
on cooling. On acting upon a carburetted iron with acids, 
the state of the carbon is at once made kno wn . The free car­
bon remains mixed with the insoluble residue, If no graphite 
is  present, but merely combined carbon, thare is no carbon­
aceous residue. The carbon is eliminated during solution , 
imparting a characterist ic fetid odor to the hydrogen gas giv­
en off, due to volatile oily matten. This oily matter was 

'i 
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Sword Manufacture 10 Blrmlnj1;balo . 

The manufacture of s words is one requiring great Bkill in 
all its departments. Succefs in this work d epends u pon 
the acquired skill, the lon g experience, the educated eye, and 
the mani pulat ive power which seem to require m any gen e ·  
re.tion s o f  workmen before they are attai n € d  i n  t h eir higher 
excellence. The slightest mistake in workin g  wo uld make 
a s word blade useless, and th is  appl ies to each of the thre e  
great processes throu3"h which i t  h a s  t o  pass-forg in g, tern · 
pering, and grinding. From the necessity of all the work 
being skilled work, each part of a sword-the blad e, the 
grip, the hilt, the scabbard-is mad e by hand,  and the wit­
nessing of the manufacture is thereby rendered efpe cially 
interesting. For the excellence of his s word s, and for the 
skill displayed in every part of the work. no name in the 
history of the trade surpasses, and few if any rival, that of 
Mr. C. Reeves, of Birmingham, Eng. ,  over whose workp, w . th 
such efficient guides as Mr. Reeves and h is son, says Iro n ,  
we shall now conduct o u r  readers, in order that they may 

witness the mak ing of a sword under the 
most favorable circumstan ceB.  

FORGING 'l'HE BLADE. 

The first process is the forging of the 
blade. The steel comes from Sheffield in 
double molds, (the length of two blades), as 
it is called ,  and is the best steel, and is 
in strips, each strip being the length of two 
s words. The workman takes the strip and 
first breaks or cuts it across  the middle. 
The handle end of the blade is of iron, as 
this metal bears m ore knocking about a n d  
can be used in a manner that would b e  
fatal t o  steel. The iron e n d  is then p u t  i n  
the fire, and the tan g, or part to fi t  into the 
hilt, is forged. The blade is then passed 
through the fire a large number o f  times , 
and beaten out on the anvil in order to 
distribute the metal equally in every part. 
At the same time the furrow is worked up 
the center of the blad e, wide or narrow ac­
cording to the pattern and size required. 
In those known as Scotch blades two fur­
rows are beaten. This is a work requiring 
great care and skill. The future worth of 
the blade depends upon the skill of the for­
ger. The slightest d e fect or ine quality in 
the distribution of the metal m akes the 
blad e to that extent imperfect. With a 
skillful workman this is, of course, of 
rare occurrence. He knows precisely the 
amount of h ammering required . It m ay 
be noted here that every blade passes 
through the fire no fewer than twenty.£ v e  
times before it i s  completely forged. 

TEMPERIXG THE SWORD llLADE�. 

The central obj ect was a small spray of guel­
der rose, with two or three of its spherical 
masses of � nowy flowers, surrounded and sup­
p orted by their own leaves. There was also a 
rose, perhaps one of the first of the season in 
the garden where i t  was gathered ;  and there 
were some smaller S cotch roses, acccmpanied 
by sprays of their miniature foliage. There 
was alao, it will be seen, a flower of white pink, 
with buds, and with leaves which have room 
to display their delicately slender forms and 
the pale glaucous hue of their dainty green. 
A common corn flag to wered in the center ; 
and on the left was a. single iris, ba.cked by its 
blade· like leaves.  Grasses of several kinds 
shot upward, crowned by their feather-like 
inflorescence, which added a pleasing light­
ness and careless grace to the co mpositiul . A JUNE BOUQUET OF GRASSES AND H ARDY FLOWERS. 

After forging follows the most delicate 
and imponant part in making a sword 
blade-tempering. On this process de­
pends the perfection of the weapon. and 
it is quite pleasant to listen to Mr. Reeves 
while he descants on this part of the work. 
The obj ect of  tempering being, of course, 
to give the steel the required elastici ty, it 
must not be too hard or it will break, and 
it must not be too soft or it will be nd ; but 
mnst be so equally tempered that, when its 
point is pressed on the ground ,  the blade 

will , when free, at once take its natural 
Bhape without hurt or detriment in the 
Blightest degree. The mod e by wh:ch this 

The effect was hightened as regards color by t wo sprays , 
not more, of pelargonium flowers ,  gathered with their  
leaves, and by t wo or three kinds of fern, one gracefully 
weeping frond being allowed to droop negligently to the tao 
ble, the slender ('x lremi ty of whi�h curled itself fante.stical­
ly, as with a set declaration against primness, trimness, or 
any kind of slavish formality. 

The value of grasses for arrangements of th is kind is well 
sho wn in this ce.se. Ferns themselves cannot show so airy a 
grace or such delicacy of form, Many graceful wild grasses 
way be gathEred in the fields, and many beautiful hardy 
grasses are as easily grown in any cottage garden as the hardy 
flowers of which this charm ing bouq uet was composed.  

• ••• • 
Ma�ncts. 

M. J amin describes experiments which support thes6 three 
propositions :  (1) The number o f  elementary magnetic threads, 
and so the quantity of magnetism a magnet m ay contain , de­
pend only on the middle section . (2) The opening (epanouissc­
ment) of the poles of these threads , or the distribution of in· 
tensities, is regulated by the form and extent of the exterior 
surfaces of the magnet . (3) If the surfaces diminish, the ten­
sion increases till they become insufficient to allow of the ele­
mentary poles opening out, and a portion of the two contrary 
magnetisms disappears, reproducing the neutre.l state. 

On combining 22 magnetized plates (each 0 04 inch long, 
0'04 inch thick, and 2 inches broad )  in a bund le, with paste­
board 0 032 inch thick bet ween adjacent plates, each plate 
lost magnetism, and so the b undle, the loss of the latter be· 
ing 50 per cent, which is less than in the case (first experim­
ented on) of superpoaition without intervals ; the loss was 
then 66 per cent. In this first mode all the magnetism retained 
was carried to the exterior ; there was none, or almost none, 
between the plates, In the other mode the quantity remain­
ing (151 '1) was divided into two portions '-(1), 85'5, which 
was expanded on the exterior ; and (2), 65'6, which rl!mained 

noticed by Proust in 1799. M. Chevreul remarked that in this 
case chemical forces gi ve rise to compound s analogous to those 
formed by vegetable organisms . More recent researches have 
established that these compounds are not merely analogous 
but identical. The author does not believe that a steel e::dsts 
absolutely free from carbon. 

• ••• • 
Ex-CODunlssloner of Patents S. S. Flsber. 

With the deepest regret we record the death, by drowning, 
on August 15, of Sarnu€! S .  Fisher, E1q. , of Cincinnati,  0 ,  
formerly C ommissioner of Patents, the duties of which im· 
portan t post h e  performed with the most d istinguished 
ability till the end of the year Ul70, when he resigned. The 
accident which terminated this useful life was truly calami­
tous, as Mr. Fisher's son was drowned at the same time. 
They left Ehnira, X.  Y. , on a s ammer boating excursion , 
intf'nding to fioat do wn the S usquehanna to Havre dtl Grace, 
and enjoy the wonderful scenery which that river presents. 
The boat was unfortunately capsized in the Conewago Rapids, 

fourteen miles below Harrisburg. 
The record M Commissioner Fisher will long sur­

vive him . His learnin g  and practica.l good sense, ac­
companied by great force of cb aracter, gave him more 
than custom ary authority over the importan t department in 
which he presid e n ,  and e nabled him to carry out many salu· 
tary reform s in the administration of the Patent Office . As 
a patent lawy e r, he was widely reno wned, and many of th e  
most important litigation s were entrusted to him, and some 
very heavy cases were in his office at the time of his death . 

Comruissiontlr Fisher served his co tlntry in the late war, as 
Colonel of an Ohio regiment, was President of the Board of 
Education in Cincinnati, and has filled many other impor ­
tant public po�itions . 

- -- -
RECE�"TLY, at New Haven, Conn. , and vicinity, there was 

continuous rain for nearly forty hours, during which period 

eleven inches of water fell-one third of the annual fall. 

great, this neceSBary quality, is secured is as sim ple as it is 
effective. Before the blade can bs tempered it must be made 
extremely hard ; this is done by first passing it through the 
fire, and then, while hot, it is plunged into water. The first 
plunge hardens the blade to such an extreme h ardneps that 
it is aa brittle as glass, and if thrown down would break into 
pieces. Again it is passed through the fire and then bee.ten 
straight, for the effect of the action of the water on the hot 
metal is to make it of all shapes. Just at the point at which 
the blade takes a particular color, known at once to the prac·  
ticed eye, it is again plunged into the wa.ter which, in tech­
nical language, " prevents it going down lo wer, " and is tem­
pered . It  can now be be nt back wards and for ward6 with­
out any fear of  its  hreaking, and is ready for the grinder . 

GRINDING THE SWORDS. 
The grinding is done on the best Lee d s  stones,  the blade 

being placed in a frame of wood, and i ts su rface pressed on 
the stone until the work is d one. This also d epend s  upon tb e 
skill and the eye of the workman .  In grindin� the furrows , 
a stone of a peculiar construction is uRed. The face is cut 
into raised flutings of the size and sh ape of the furrows of 
different s words, and on these the blade is preB�e d ,  and tb e 
furrow effectually groun d .  This is called the hollowing stone. 
Each blade takes from an hour and a half to t wo or three 
honrs grinding, according to its quality. We Baw one blade 
ground , and also some matchets, a kind of scimite.r knife 
used for cutting down sugar canes, etc, in India. 

SWORD POLISHING. 

The blade is now ready for polishing. '1' I, is is d one on 
lathes worked by steam. Different sized whe�ls are fi tted 
on the s pindle, and lard oil and double washed emery are 
used in the operation . The blade is often put into lime dust 

during the process ;  and on the lathe brush used, a crocus 
dust, of deep purple tint and ground very fine, is thrown over 
the brush, and a most brilliant polish is the result. Scab· 
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bards and hilts, and other ornamental parts of the sword , are 
also polished in much the same manner. In the case of 
pea bbards, a larger wh e� 1 is used instead of the ordinary lathe 
bruehes. When polished , the blade is ready for the hilt and 
scabbard ; so we will now see how these are made. And 
first for the scabbard . 

MAKING THE SWORD SCABBARDS. 
In making a scabbard , the work m an takes a piece of flat 

steel cut to the required size. He first places it on the top 

of an open vise,  and beats it with a wedge. shaped wooden 
mallet, bringing the two edges closer together each time it 
passes along the vise. It  i� then beaten on both sides until 
they almost meet; a mandrel is then put down it, and the 
Bt�el beaten close round the mandrel , both edges being ham· 
mered over. The edges are then soldered . It is n!'xt beat· 
en on an anvil all round ,  the mandrel is withdrawn, and 
the �cabbard is ready for the drag, which is a piece of i ron 
fitted to, and fastened on, the bottom of the scabbard. The 
bands are then put on, and the scabbard, after being filed 
and smoothed ,  i� read y to be polished. 

MAKIXG THE SWORD GRII'Il. 
The making of the gIips is also a vQry interesting bit of 

work. 'rhese are the handles by which the sword is gripped , 
hence the name. A grip at first is a bit of walnut, oblong in 
shllpe , but narrower at the elid than the top. The back, 
which is made of metal, is placed on it, Rnd the wood is 
worked into the required shape by files. A large number of  
different shapes, sizes, and cutti ng powers Rre used in this 
work. When the top has been cut, the grip shaped, and the 
tenon for the ferrule made, it is then " balled. " For this 
purpose it is fastened in a vise, a th ree· sided file cuts a deep 
indention at regular intervals, each division is rounded or 
balled by a file, and the indentions connected by slanting in-

erstices cut by a handsaw. The grip is  then drilled through 

n a lathe, for the purpose of receiving the tang. When this 
has been done , a piece of the skin of a dog fish . which has 
been a long time tloaked in water, is cut off. Every bit o f  
fl esh o n  the inside of the skin is then caref ully cut off, and 
a piece of pure skin is left. This is put round the grip, a 
piece of string or wire is fixed by a loop to a piece of steel 
fastened in t.he vise, and the workman binds the Ekin tightly 
round the grip by winding the strin g  or wire round the 
flpace between each ball. It  is then filed and the back fitted 
on again. In making a grip, it pasHes through the work­
man 's hands no fewer tbl!-n thirteen times . 

DUEHSING 'l'HE HILTS. 

A hilt is at first a flat bit of metal of a peculiar shape, and 
may be cut to any pattern. A large num ber of these are 
used, which are all made to a regulat ion size. The pattern 
used i� placed on the metal, which is then marked. T U leY are 
then filed and cut by hand , beaten on bl 'lcks and knobs into 
the shape of the hand , and aHerwards polished , and made 
Teady to be fixed to the sword. 

Thi9 is called mounting. In the cheaper sword�,  the blade 
is bought from one person, the hilt from another, the scab­
bard from a third, and so on. But in this manufactory eve­
ry part is made in the works, and each p iece is prepa�ed to 
8uit and fit the other parts, so that when fitted together the 
s wor d is firm and sound ; and the parts ne ver give way or 
become loose, as they do when stuck on to the tang of a 
blade without any reference to their weight or suitability for 
each other and the blade to which they are attached. In such 

cases the parts with little wear become loose and rickety, 
and depend only upon the small rivet at the top for their 
security . In ordin ary swords the blades and hilts, after hav. 
ing been ground, filed , and polished, are taken into the 
mounting shop. There the bng is placed in the grip. The 
hil t  is fast€ ne!l. on by passing a rivet into the top of the gr ip, 
and fastening it to the tan g. The hilt is drawn over thi s  
rivet, which paSE es through a hole at  the top. It  is  then 
filed and broken off at a short d istance from the hilt. The 
rivet is then welted by b�ing filed, Rnd Sllloothed until it 
has the appearance of an ornamental knob, forming an in 
tegral part of the hilt. These sword s Rre now complete. In 
the mounting of beet work, great care and skill are required . 
In the mounting shop, a very ingenious tool is used, called a 
float. It is a long bit of steel, shaped almost like a tang, 
with a series of blades along its surface . The grip is worktd 
to and-fro on the lioat until it is cut to the exact size and 
shape of the tang on which it is to be fixed. Great skill is 
required in this delicate operation. In this mounting room 
the s words are proved. This is done by plaoiDg the point of 

the blade on the floor, and bending it backwards and for· 
wards. After it has stood th!s te�t, it is subject to another. 
The workman strikes the blade strongly on a wooden block, 
both on the edge and back, and can tell by the ring whether 
it is of true and perfect quality . By these tests the slighte st 
fault or flaw would be detected, for a very small fault, in. 
deed, woul d cause the blade to break. 

The scabbards are lined. In the ordinary sword ,  two thin 
strips of wood of the shape of the soabbard are placed on 

either side, and they must fit so accura t ely that neither in 
dra ",'ing nodn shfathing the sword must the slightest ob· 
struction be perceptible . I n  the better swords, leather is used 
in lining. 

In the mounting and ornamenting of sworJs, any amount 

of artistic work can be empl oyed either on the blade , the hilt, 
or the scabbard. The rank of the officer is ind icated in this 

manner, and naval s word s are ornamented differently to 

mil itary. The work put on presilut ation swords is often moet 

e.laborate and expaDsive. 
---------------.�,�.�, .. �-------------

A NEW PAVEMENT, by Charles Pennin gton, of London, 
c()n �i�ts cf a bQrl of cno crAte co ver.,,! with an elastic layer, 
such as tar an d tan bll.rk. On this layer the blocks of stone 
are set, the crevices being filled with concrete. 

J titutifit Imnicuu. 
A NEW SCIENTIFIC MUSEUM. 

Operations have begun for the erect ion of the Peabody 
Museum in New Haven, which, when completed, will con· 
tain some of the largelit Rnd richest zoolog ical . geological, 
and m ineralogical colle ctions in the world. The institution 
is founded under a beq uest of $150,000 from the late George 
Peabody, and is  designed to bear the same relation to Yale 
College as the present l\lu�eum of Comparative Zi;ology 
does to Harvard. 

The buildiDg will consist of a central edifice and two wings . 

For the present, on ly one of the latter is to be erected , wi th 
a frontage of 1 1 5  feet on one street and 100 feet on an· 
other. It will cost $1 60,000. be built of brick with stone 
trim m ings , fireproof, and contain, including basemen t four 
a vailable storie s. 

The fourth story is assigned to archwology and ethnology , 
the third to zi;ology, the second to geology , the first to l e c ­
ture rooms and mineralogical collection8, and the ba�ement 
to working aputments and a large class of heavy specimens, 
showing fossils,  foot prin 1.8, etc.  

---------.. .... ... �-------------
The Brazilian 'relegraph . 

The great ocean cable between Lisbon, Po rtugal, 'vi,1 
the A zores, and Rio Janeiro, Brazil, is now com plete and 
o pen for business. The charges from New York to Rio 
Janeiro are about $2. 50 per word. The meseage goe s vid 
England, and through Bome e ight thousand miles of sub·  
merg'ed cables.  Complimentary message s have been ex­
ch anged between · President Grant, the Emperor of Brazil, 
the Pre sident of the A rgentine Republic, and the 'President 
of rruguay. 

Last year the section of the above cable between Lisbon 
and Mad eira was br:Jken , and so remained until the present 
eummer, wnen the two end s were fished up, joined, and 
relaid .  The depth of water at the place of fracture was 
2, 500 fatho ms,  or about 2t miles deep , and the successful 
finding, raising', and joining of the broken ends at sea, 
shows the great perfe cti on of mechanism and skill that has 
been acqu ired in ocean telegraph engineering. 

--------------�.� .. � . .. �-------------
F a  ••. Trotting. 

At the B uffal o .  N. Y. , races, August 7, the famous horse 
" Goldsmith Maid" trotted the mile in 2m. 151S. After the 
raee, the Maid was strip ped and led in front of the judges' 
stand ,  when the immense crowd arose and greeted her with 
deafening cheers. Her dri ver, Budd Doble, was ordered on 
the j udges' stand, where he received a becoming ovation. 
In 1867. the racer " Etb an A llen" trotted a mil� in 2m. 158. 
B ut both these performances were surpa�sed by one of 
,. Goldsmith �,Iaid's" three one mile he lts at Roche ster, K. Y. , 
on August 12, which was trotted in 2m. 1Qs. 

Running horses make much quicke r time than trotters . In 
H150, the English horse " Black Doctor" is reported to have 
run the mile in 1 m .  40s. 

4 _ .  
The Chassepot a. Altered. 

Two years ago, the French government decided to ad opt 
the metallic cartridge in its military eq uipments,  and an 
official commission was appointed to ascertain the best plan 
for al tering the Chassepot rifles, one million or more in num­
ber, so as to receive the new ammunition. The commission 

has j ust decided to ad opt the plan o f  alteration proposed by 
M. Gras, Caphin of Artillery. The altered Cha8sepots will 
have a range of from one and a half to two miles. At a 
range of one and a half miles, the bullet has force enough to 
flatten against an iron plate. The accuracy of fire is very 
satisfactory. 

--------------�.�,.� . .. �-------------
The A u�ust Meteoric ShoU'er. 

In the vicinity of New York, cloud s obscured the heavens 
on the evening of August 10, and few observations of mete· 
orA were made. But we learn from a correspondent at 
Martha's Viney ard, :a1asp. , that, near Edgarto wn, many 
beautiful meteors were seen.  

DECISIONS OF THE COURTS, 

United States Circuit C o urt. ···Dlstrlct of' MallS a e h u ·  

sett • •  
BOTTLE FA8TEYER . -P A T EXT OF n. W. PUTN A M ,  GRANTED )L-'l. R C H  15, 1859 

AND EXTEDED FOR SEYEN YEARS, FBOM MARCH 15, 1873 , -HENRY W". 
P U TNAM VS. EPHRAIM D. WEATliEItBEE, et at.  

[ H eard at Po rtland , Me.,  July 10, 187·1 . )  

Shepley, Judge : 

United State. C ircuit C o u rt, Southern District of' 

Ohio. 
PATENT BO[LER FURNACE . -GIDEON BANTZ -t8, J !.COB EL8AS et al. 

[In equtty.-Beforc S Wing, J .-Decided Jun e ,  lRH . ]  
SWING. J u d ge . 

T h e  btll  In t h i s  case a l l e l2' t' B  that the complatnant was t h e  orl�jnal  a n d first I nven t or of an " i m provem e n t  In b 0 1 l P. :"  f lHUaCp.R for b u r n i n g'  wet 
fuel ," tor w h i c b  he received a p "Ltf':nt.  J u n p  22 ,  l85S j thflt  h e  l"urrd o d e r e d  
euld l e t t e rs p a t e n t.  February 6.  1 872, a n d  o btat nf' d n e w  l e t t e r �  p a t e n t  t h p re . fOt,  Wl11ch were afterward extell d e d  for s � ve n  yeq,r� from J u n e  12. 1 872 '" The b 1 1 1  t h e n  prays t h a t  defenda n t s  m a y  be com p e l led tn acco un t for and 
Pij,Y o ver t h �  profit s  o f  the l n frlngemp n t ,  and tn ioV b e  erj l) hl o e d  from mak. in!!, v e r , d i n g ,  or i n  a n y w i s e  using the p a t e u ted improvem e n t  * 

It 1� c l a im ed , by reti p o n dent:!,  t hat t hern ts uo lll f r I D JZement.* hecau � ('  t h e  C01l1 h u � 1  j o n chamber 0 1' r f" F f> I V o l r  o f  t tl ..- C O m ll l !l. l n a n t  1R  o n e  havI n g  a cyma. 
1'I'Ver,�a b o t t o m ,  w i t h  narrow throat,  w h e r e fl s  t h e  cnm b us t 1 0n c h llmbt'r or 
r c "' e rv 0 1 r  o f  t h e  resp on den t s  h a s  n o t  t h e  c!lm a · reverrm b o t t o m ,  hut, h �8 o n e  w h Ich I s  fi a t  a n d  s e t  1ncl111ed,  a n d  h t u  .1:1. wlt.1� tlH oat tnstead o f  8 na.r� 
ro w o n e ." 

I th i n k , however,  that the lead1ng l d e a  of the c o m n l a i n a n t  1s found tn a c o m tmtl tl on ell a m be r  or reservoIr srrang-ed tu 1 t'l r l' 1 a tl ons w I th 1 be fire 
chamber a n d  b o t h · r ,  fo r  a parti cular DUrp,)Se. r o\th er t hfl.u i n  the particular 
form o f  the back or throat of sueh cliam oer o r  reserv o i r .  

D e c r e e  for complai n a n t .  

r·Tohn r.;. IIflff'h. and Fi8hn' .x D u n c a n ,  for c om plamant . 
.Jw;ob Schro([er. tor d e 1 cn u H. u t s . I 

United States Circu it C o u rt··Dlstrict oflUa .... aehusetts. 
PATENT TABLE l'RAY.-LrCY A .  D,)lIERT Y ,  ADlIIXISTRATRIX, VS. JAMES 

G. H A Y � J<;:;. 

I In �?qu1ty , ·-Before C l i fford, J U dge . -Dec!ued �ffi.r 29, 187J . ] 
CLH'},ORD , .J udge. 

Lett l' rs patf'ut were gra n t e d  t o  Natha n i e l  W a t e rm a n ,  0 11 'lay 12 , 1i'6:3, for 
a n  f n v e n t i o n  c o n f'l i E t f n g  of a n  lm proye d t a tl l e  t ray or waHf'r, a� t U I I \"  de· 
B( 'rl b e r  1 n  t h e  Boec l t1cat 1 on , a n d  t t le record shO W :-l  t n a t  t h e  ori�' I D a l  I l' t t rrs  
p a t e n t  Were s u b R e q u c n t l}� 8u l're n d f're d and I e l ss u e d ,  a s  allegt;d III the b l J l  
of comp lain t , a n d  t h a t  th e comp lainant j �  t h e  s o l e  O W ll e r o f  t u e  de scri o e ll 
l I lV t  n l l O n , 118 s e c llred In t h e  re I H sued patent on w hich t he  s u i t.  hi f o u ll d e d . "  
V a ri ou s d e f eIl� f S  a r e  s e t  u o  I n  the a n s wer, of WhICh t h e  folJOwtng a r e  the 
on l y  ones which requi re t o  be uotiCI-'Q : 

F t r� t .  That the lnven t l o n  1s not  pat en t able . 
Hceon d .  'l h a t t h e  person lJ amed tn t h e  or1gl n al paten t ,  8S the patent e e ,  

was n o t  the origtn a l  a n d  fi r s t  i n yc n tor o f  t h e  I mprOVe m f' l1 t .  
Thir d .  1 h a t  t u e  reiss ue d  l e t t f'rs p a t e n t  W l' r e  fra udu l e n t ly obtained i n  

v l u l a t t o n  o f  t h e  r lght:-l o f  t h e  r( � p o n d e n t ,  a n d  t h a t  t h e  p 'l hm t.  as re i ssued 
H cOVt:rs more t h a t  Wtlb con tained " in the ori,e'tnal patent . ... 

D e c r e e  for c o m p l u t na n t . 
r A .  A. Ra n ney.  for eomplaf n l\ut. 
C. D. lVrlght, tor defeuuant.l  

NEW BOOKS AND PUBLICATIONS. 

AN h,L lDIINATED H I�TOUY 010' TIlE \VOHLD. 

We hQ\' e  latdy recelyed a n  e ducational novelty, wlt l c h .  a f t e r  e xamln B · 
U o n ,  we can rec ')m m e n d  to t h e  n o tice of t e achers a n d  s t u de n t El  as a valu8 ' 
b l e  a n d  u s e f u l  aid to study.  l� is a chart,  ll an ds ) m c 1 y  m o un te d a n d  
p rf u t e J  tll  c o 1 o r :ol .  a n d  i n  dimensions t w e n t y ·  two feet l o n g  tly t h r rty f n c b t' 8  
\ \  ide . Its a t m  I s  to t e a c h  t h e  h i s t o ry of t h e  w o rld , b i b l l c a l .  a u c l en t ,  medioo­
v a l .  a u d  mode rn , ran g i n g  o v e r  the en t ire pertor! o f  human k n o w l e d g e ,  from 
4004 B . C .  to 1874 A , D . ,  or 5,878 years of  hIs toric t lIne . The plan adopted , 
which i s  a very i n g e n i o u s  o n e , l s  to reprE s e n t  t h �  progr c � s  of time by a c o n ­
t inuous b l a c k  l i n e ,whlch t s  d1vided I n t o  c e n turies,  d e c !). u e s ,  a u d  yea.rt!.  Pa r· 
allel w i t h  thib  are other l i n e s ,  o r  stream s, repre sen t i n g  n at I On s ,  and t h e  
d I v i s i o n  or  fl o w i n g  together of these l n d l c a t c s  c o n q u t s t s .  fO ll n d  .. t I O n s  of  
n e w  States,  and 8i mllar events . T h e  arrangem e n t  o f  t h e  m a p  Is s u c h  t h a t  
t h e  s t u d e n t  s e e s  a t  a g l a n c e  exactly t h e  c o n d i t l o n  of t h e  world a t  a ll Y  gtven 
date ; a n d  by the a i d  o f  colors,  ptct�res, alld 81 1ni1l\r helps,  h e  i s  given un Idea 
of the progres,", o f  arts, names and s uccession of r ulers,  a n d  s i m i l a r  facta 
Imp ortant to b e  remc m b t" rc d ,  W e  n e e d  n o t, p o in t  out the obvious u t 1 l 1 t y 

of this remarka b l e  producti o n ,  since It Is w e l l  kn o wn t h a t ,  wlllle n p f'r!=on 
may readtly master the history o f  onc pe o pl� , h e  freq u � n t l y ,  1 n  t a k i n g  up 
that o f  a n o t her n a t i o n , ls at a J08S to con ne c t contemporaneoUl� ev t D tE' , an d  
hence t h e  various ree urds rematn detRcht:d i n  lI i 8 min d .  I n s t c':ld  o f u n l t i J l g  
to f o r m  a s i n g l e  a n d  c! e t a l l e d  history o f  lll l. n k i n d .  'Vith t lIp, c h a r t  u n d e r  
r e v i e w ,  such a dlIDculty n e e d  n o t  be e n c o u n t e r e d ,  s I n c e  t he s t u d e n t ,  w 11 1 1 e  
at w o r k  upon t h e  h i s tory of a single nation , n eed o n l y  g l a n c e  at t h e  lll a p  to 
be i nform e d at O li c e  a s  to what the rest o f  t h e  w o r l d w a s  doing' during the 
period.; pa!Hlf'd o v e r .  T h e  execu t l un o f  t h e  work i s  e x c t' l l e n t , a n d  I ll d ' ca t u;,  
an immense amo u n t  o f  labor a n d  rrsearch o n  th e part o f  t li e  a u t b o r ,  w h i c h  
sho ul d n o t  go u n re wardcd. The len gth o f  tli e m ;. p  n e c e s s i t a t e s  it6  m o u n t ·  
Ing upon rollers a n d  arrangem e n t  in  a nea r. f:am e ,  i n  w h i ch it is  h u n g  
aga.1 n s t  t h e  w a. 1 I  80 as n o t  to occ up y m o r e  than thre e f e e t  o f  s p a c e ,  sui table 
cr&nks o n  th e  ends of  the rollers a.lIowlng the chart t o  b e  un wound like a 

panorama. The author Is Mr. S. C. Adams. of C incinnati , O h i o . The price 

i s  $15. 

MANUAL OF P ATENT L A.W, with an Appendix upon the Sale 
of Patents. By 'Vil liam Edgar bimonds, Counsellor in 
Patent Cases. Hartford, Conn. : Pllblished by the Au· 
thor. 

A concise a n d  us eful little book, e xplan at ory of the patent law a n d  
practice. 

Invention. Patented In England by Americans. 
fCompUed from the CommIssioners of Patents' J ournal.] 

From J ul y  22 t o  July SO. 18'� . Inclustve. 
CORSET CLASP . - J .  p ,  M c Le a n ,  Brookly n , X . Y .  
ELECTRIC TXLEGItAPH .-B.. K Boy l e , Ne w Y o rk city. 
ELECTRO·MAGNETIC GOYERNOR . - J . M .  B r a d f ord, Port la.n d , !\tc .  
F AS fEN I NG SE."-.MS .-J . W .  Davis � t  fi l  • •  S a n  Fran C i SC O , C a l .  
FArcET , - fi' .  Hoach , Bosto n ,  Mass . 
MATTR KSS.-G. K. Torrance ( o f  P h i l a d e l p h j a ,  Pa . ) ,  Lon d o n .  England. 
N EEDLX·TIIREADING HOOK .-H. Wells,  Wobur u ,  MaUL 
OIL FRO>! I'ETROLEU >! . -H .  W. C. T wedd le (of X .  Y. c i t y ) , London, Eng. 
P_�CKING FOR BOTTLES, ETC . - O .  Long, B ) l!: t o n .  :!\l a s s .  
REAPI�G )I ACIIINE . -W. A .  W o o d  Company, H o o sick F a n !! ,  N. Y.  
SAFETY LAllP .-B. Tap p a n ,  Steubenvi l l e ,  Ohio. 
SOLAR C O liPASS . - C .  T .  Pierson , Rama p o ,  N. Y. 
SPECCL'Cll. -E . D. Pape, N e w  York cHy. 
S T E A M  PCMP. - "� .  Atkms o n ,  Gardn e r ,  I l l .  
STEEL MAN'CFACTURE .-T. S .  IUair, P i t t l:lburgh, P R .  
TAPE WEAVING MACHINX.-F . (t. Burlock, B irmtn gn a m , Con n .  
TRA.NSlrITTING MUSIC B Y  E L B CTRICITY .-E . Gray, Ch :ca.go, I l l .  

I m proved Flnprool Rool. 

In t h e  view ",,'h1ch I ta.ke of the first claim Of this  p a t en t. ,  which 1 !!1  " fonn· 
ing the f a s t e n e r  Itt, t h e  part tlnt comes over the eork of It piece o f  wire of U 
t or m ,  w i t h  t h e  f' n d A  re tU rne d a n d  co u npc tpd to th e b o t t l e ,  in order that th e 
pressure on t h e  cork or � t o p p f' r  m a y cause ti le  fllf' t e n e r  to il o l d  m ure srcure· 
JY ,  as speCIfied , "  con si deri ng i t  1 M  conn ection with t h e  spc(>1t1cttt l o n  t n  t h e 
pate n t ,  it 1s n o t  n e C f' b s -'. r y  t h a t  ttl.P, w i re whlch (arms t h e  U � h o u l d  be rc· 
tnrnen U l l o n  i t s e l f  i n  a d irect I o n  d I rectly the re vertle of  t h a t  i n  whIch i t  i s  
brion' the t uru; b u t  I t  Is  a suffic1 en t com n l 1ance W i t h  t h e first, c l a i m  o f  that 
D a t e n t  i f  tllt' wire.  i n stead 0 1'  lwlng return e d.  ill a rCVI'TSe dlrce t i o n  from 
U J a t  which It  h a d  before,  i g  r e t u r n e d  at right a p g l c 8 ,  or a p p r o x 1 ma t t' l y  s o ,  
so a s  t o  Oe conn f�c t e rl w i t h  t h e  w ire w h i c h  encircles the neck o t  the b o t t l e  
1n t h e  m a n n e r  E- p e d fi � d  in t h e  pa ten t . I n  t b e  c o n s t r u c t i o n  w ll i ch I g: i v e  t o  
t hl� fi rflt  c l a h n  t b e r e  C9Il b e  n o  questton t h a t.  t h e  tlt> l e lHJ a n t 's con trlvancc 
i �  an i n fr lngem� n t .  The o n l y  q uestion,  t h e r e f o r e ,  f o r  eon 8Hieratio ll l s 
w h ether t h e  nrRt c l a i m  of th is p a t e n t  be or be n o t  a va.lld tlal m ,  an d t h a t  
q ues t i on 1 8  O D e  of Blgu 1 fican c e .  princIpa lly in i t s  re�tlon t o  t h e  Al l ell d er 
contrIvance.  The A ll e n d e r  co otrivance WA.8 consiti Pf('d by t h e  Conunl s ·  
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vance;  a n d ,  taklD j.! t h a t  t n t o  considerati on,  t h e  Pd t e n t  Office � r a n t e d  t h e:!  
p a t e n t .  It n a s  s I n c e  been susta I n e d  by the adj udIca t i o n s  o f  5�vera t of' al e 
f e deral courtf.l,f t h a s  b e e n  in existence a J o n (!'  tlm�, a n d  it h a s  b e e n  rene w e d  
b V  t h e  Pat ent O ffi n e  a r t r r  tne t �xotrat1on of t h e  origi n a l  t e r m _  G n tl c r  l h e e e  
c1reUIDS 1 8n c e s  I t h i n k  t h i s  is  a ('Jear c a s e ,  f n  w h i c n  the p a t e n t e e  i s  e n title d 
to t h e  p r e s u m p t l O n ,prima (acie,which hlS patellt g l v t' s ,  a H i e d  as 1t fs by t h e  
l u n g  t'njo}'mt'nt a e d  uy t lH� adj n d l cadons 01 the c .; urts, a n d  1s entitl e d t o  
prOLf'ct l o n  by 8. pre l tmI n h.ry injunct lOn . 

Frederic J .  Hoyt. B a t a v i a ,  X. Y . - T h e  o bj e c t  of thi s  I n v e n t i o n  ts  to rell· 
d e T  t h e  roofs o f  bundl ngB I n  blo cks . or where b u i l t  close t o  o n e  a n o t h e r .  

n o t  o n l y  waterpro o f  b ut fireproo f .  The ordin a ry fi a t  roof Is bullt on 

an incline from fron t to rear.  and 1 8  co\- e r e d  with a waterproof composi·  
t ion . T h e  front wall i s  exteuded a foot o r  more abov� t h e  r o o f .  The 1' 1 d e  
w a J l t;  a n d  r e a r  w a l l  a r e  brought t o  a level w i t h  t h e  fro n t  w a l l ,  leaving 
space s i n  t h e  side wal l s  n e a r  the t o p ,  f o r  fittt n g  i n  joists three feet a p art . 

Oll w h ic h ,  from fron t  to rear , s t r I p s  of w o o d  a.re f a s t e n e d  on edge w i s e ,  o n e  

f o u r t h  i nch a pa r t .  T h i R  I s  covered w i t h  a waterproof comp o�l t 1 o n . o n  top of 
whtch i s  placed two to three inches of l oos e g r a v e l ,  Rcrec n e d  so th at n o n e  
w i l l  p a s s  throuJ;!h the o p e n i n g s  i n t o  t h e  l o w e r  r o o f .  T h �  wa l er passiI: g  

th rough t h i s  upper roof falll!:  o n  t h e  l O W E r  r o o f , a n d  r u n s  ott by co n duC l O rs 
arranged through the w a l l  a n d  i n to the l o w e r  roof In t h e  o rdi nary m a n n e r ,  
wh1ch a l s o  serve as air h o l e s  to v e n t i l a t e  t h e  s p ace between t h e two r o o f s .  

In t h e  conl:ltruc tion w h i c h  I g [ ,- e  o f  the c l a t m ,  the only dcfence w h I ch 
c 'J u l d  be main.tatned would be to destroy the vaUdity of t h e  plaintitt's 
p a t f' n t ;  a n d  I thi n K ,  when the P B t t' D t  has b e e n  i n  exIstence so 1 0 D g' ,  has been 
r e n e w {:: d after a e o o t f' s t ,  alld has b u e n  s.dj udtcat e rl ill fa vor o f  the p >l t e ll tee 
�brit�
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tll the aojudlca l l on o f 

T tl 1 s  c a � e  If! pending 1n t h e  Mas�a chuset t s o l strt c t ,  and when t h e  court 1s 
tn se SSIOn t b ere, t tI e  order for 8. prdiml nary t n jUl1 C ' lOn wl l l  be 1ssne d ,  

I do n o t  t x press a n y  op1n1t1u a 8  t o  t h e  qt] c s t i oIl. which hll.s bet-n 'Drescn t e d  
in the hearing o n  th1s cdee HS to t h p.  val i d i ty of t h e  I s s u e  of thffl  p a t e n t .  
W i t h  reil' a n ce t o  th e f'x1stcnce o f  t h e  Allender c o u tr1vanC f' ;  bu r" aB I h ELve 
before s a I d ,  1 t h m k  t h,.� r t.Jl\l t l/Jl I l ll  w h ich t h e  !)at e n t  fH ands entI t l e "  t il e  
paten t e e ,  u p c n  w r 1 1  e " r D. h lt�h r d  prInCi ples, t o  t h e  bent fi t  of t h e  legal pre. 
sun f u tt n n  1 n  tl : �  ! '� " ' l)l t.il ' i l  tl u t  Q ' t ( s t ' o n ls df'c1 ded.  

t lV. H CdU·ord � D a  1 h011ta8 B. Dodge, far complaInant.  
BfJllJamin 1<. , Thu,.8ton, for defendallt. ) 

Improved Lanter n .  
Daniel Lordo n ,  Fremo n t  Center,  }J 1 c h . - T h e  lJottC'm o f  t h e  l a n t('rn t el  

m a d e  dOUble,  w it h a seri e s .  o f  h o l e s  c o n n ecti n g  with a hollow !-tpacc for 

purposes of v e n t i lation,  a chamb er b e n t- ath the WiCk cbam b�r,  and a tube.  
connected t h e rewtth , which p a s. s e s  u p ward t h r o ugh the g l o b e .  An oil tub� 
on the globe c o n n e c t s  t h e  oU chamber w i t h  the wIck chc.m ·' ! E r . A w l c k ! n  
the cnd of  t h e  011  t ube may be a dj u s t e d  t o  a l l o w  t h e  01 1 to ll'J W t o  the w i ck 
cham ber fast or s l o w .  T h e r e  Is an inverted f u n n e l  over an o p p n l n g  th rough 

t h e  0 1 1  ch ambe r conn ected w i t h  t h e  tube by whtch h e a t  1 8  c o n d u c t e d  dowll 

ben l�ath t h e  w1ck chamber. A strong current of heated alr  paSSCf! u p  
through t h e  o p e n i n g ,  a D d  i s  caught b y  t h e  inverted fnnnci . The 0 1 1  i n  t h e  

wi ck chamb er is thus soon heated ,  and the burDt'.rp, cOllseQuently afford !l 
olear and brlgbt llame. 
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AUGUST 29. 1 874. 1 � dtutifit �mtritau. 
I m proved E x pan81ble Wedge. I m proTed C orn Dropper. 

R o bert �t;Elbl t t ,  Fran kl i n , PIl . ,  a s si gn or t o  him se l f and J. E .  Tlkl ob , same Richard Peter M o n tagu e ,  Whitl ey's Point, l B . -The frame of the d evice 
p l a c e .- Thjp wf'dge I s  comoosed o r  two tapering pieces,  triangular tn c onsi sts o f  two side bars and two cross bars frllmed t o  each o t h e r .  T o  the 
('rOSFi F e c t t o n , having- the outer f'dgp o f  each piece s errated to prevent 
w f t h i!rawa l .  A tape ri n g I3crew e n gag-e� w i th a taperi n g female screw, cut 

b e t. wf' c n  t h e  t wo parts of the  wed ge , a n d .  w h e n  dri vel! d o w n ,  expan ds the 
J)!l, r t � .  

I tn pl'ovt'd IH aehillt' for Perforating Paper. 
r .rm�tl A. r ·)� o n . J<.n ti e l rl .  C o n n . -Th t s i n v e n t i o n  c o n s h ; t �  o f  a s eria l 

pu n c h i n g  lna.ch f n e ,  for p " r f o ra l 1 n g  dupl1 c a t e sets of pattern ca rd s for jac·  

(tnard o r  tl r!:ured W I'CVlng-,  fl n rt  for p erforat i ng tl gure� or d e 1'l i g' n s  for other 

P!lT}) o :-, p f.. . l n w h l eh th e p n n c h e R  a re arran �e d S �  th a t , for mak t n g d i fferen t  

p a t t ..: r n Fl .  � o m e  o f  t h em m'\.y b e  p rrmi ttcd t o  ri s e n n d  n ot p e rfora.te.  whtle 

o t lw r f:-\  ar e h r' l d  s o  a s  t o  p er forn t e , the material t o  b e  p erforated befng 

m o y p d  a ga f n s t t h t> p u n che� . A p e rfo ra t ed 8 c xngoll b e am , tf'nned a card 

{' vi l n d er.  w o r k i n g  th � p at t e r n  cards o f  the p a Lt ern to be p erforated , 1H  
r o m b l n f' d  W l t } 1 th" Tluuchmg m ach t n e .  a n d  i s  8 0  c on trived t b a t  the pattern 
t.� :trd � '1 f  t ll l'  P l t t (' I' rJ t o  f)l' p e r fo r tl t e d  o r  d up l t e a t e d move k('ys (whiCh a c t  
it '· s t n p "  t (l p ll Tldl f' S )  f r o m  o v e r  t h e punches whIch are n o t  to se t , a n d a l l o w  

t h l'm :o r l <.. p :':.u J  H l l o w  o t ll er k eYE4 t o  rem ai n  over those pun�hes which are 
t"  :l C t .  ;PHl [I· t a i n  t h o s e I n  t h e i r  w o r k ing- p o s i t i o n ; o r  the o pera ti o n may be 

t ' i t' [ f �Vf'r.s e  o f  t h i s ,  m O \' l n g- keys o ver p u nches which are to a c t ,  and allo w· 

1 : ; �  th�  kc�-s for p n n c h e s  wh i ch are n o t to act to remain stat i o nary . After 
f· ·U;!\ op'�r� l1 ( ) n .  th r:'re l S :1 o h t e  � o  co m b in ed with the wOl' k i n g  o f  t h e  p e r ·  
f u r a trti  r:y l m rJ f' r .  tl.lld kt>Y�  w h f e h  o c t  as s t op s to t h e  p u n ches ,  a �  t o return 

Hll the kf'V� 1 0  t h ei r  fin;j t P 0 F l t l oll f o r  th e s e l e c t f o n  from the whole by the 
llI�X r  P ' l t t P f ll (' :\ r d .  aud tllU� call�e the p erfora.t t o ll to be made i n  accord­
an�e  w i t i l  t t18  pat t e r n  to he t1 u p l i c � t l:ld  or p erfora t e d ,  what e v e r  it may b e . 

T m p i' u v c d  S a d  Iron . 

axle ts at tach ed a c y l i n d e r ,  in which is form e d a z I gzag gro ove ,  the stdes c f  
which are concaved t o  receive t h e  ball p ivot , which revo lves upon a bol t 

a t t a ched to the end of a l e ver, so t hat the said lever may be oscil l a t e d  by 

the advance of the machi n e . The leYf r o s c I llates upon a lo ng bolt, u pon 

which i s  placed a coi l e d spring, wh i c h holds t h e  said l ever down to 1t� 
place, and th e elasticity of which allows t h e  lever t o  m o ve u p  and down 
npon the bolt as t he devine changes t ts p os iti on I n  paSSing over uneven 
grou n d .  The forward end of the lever I s  ph'o ted to the dropptng sl1de of 

the p lan t er . 

I m proved H urrow H u d  Cultivator Te eth. 
Stephen J .  Na s o n ,  South Be rwiC K Junction, M e .-This invention consists 

tn a dou hl e harrow tooth. pivoted so as t o  be self-adjusting and self.sh arp­

ent n�.  Th e t e e t h  are made doubl e ,  and the w o rking parts are made I n  t he 
shape of rIght a n gl e d  triangl e s ,  placed with thetr inclined side s forward . 

Th� tri a n gul ar parts are para llel with each other, and are connected at 
thei r  upper edges by a plat e .  whic h is pivo ted at i t s  forward part to th e 
harrow fru ffi c .  

I Ul proved D n Juper. 
Matthew Bowl e s ,  Hamt l t o n ,  C ilnada . -Th1s inventton consistE4 of a 

dam p er which �s wei ght e d at o n e  s i d e ,  and p rovi ded , at th e outside of the 
p i p e ,  with a no tche d disk keyed t o  the p rojecting end o f  the sh a ft . A 
sl i din g bar hi gut ded I n a c ll s e  above t h e d i s k ,  and e ngage s tbe n o tches of 

th e -oa� e , so that the damper is retai ned t;ecurely in any desired. p osition 
th ereby . 

I m proved S e n l  Dip. 

BenJ':tmiu ,t' .  Re1nmund. Lan ca ste r, O b i o .-l'h t s  I n v � n t 1 o n  relates to and 

con fl. l st s i n  rneanl!!! by whlch gas mav be t ransferred from the retorts t o  the 
conden s er or gas main , w i th great facUlty, dispatch, and convenien c e .  

Improved WashI n g  lUachine. 

C llurkll t C  lb rll unn a u (\ H eu rv S h a w ,  W o r c f' � t e r ,  \la M . -TL.e tron hll!5 

t \ V il  h ld f1 8  b 0 re d  i n  i t  close to ge the r, D e ar t h e  center of the toP. 1 n  Its longl­
t u (j i n a l  I; X 1 R .  Sft 1 d  holes beIng �lfgh tly tnclIned from each o t h e r  from the .(3f;orge :\. ,  .s e well,  WIlmt ngt on , and John -r;. Stal lings ,  K e n 8. ll s \o" i B e ,  
t f ' ] !  (l ( )Wll W £L r d .  T h e  s t a n dards a re J Oi n t e d.  t ogether, a D d  below the J Oin t S. t:: �-A6 th e  wa ter bon� d t is forced up t h e  sides of the boUer an d cloth e s  1:.ave t h e  v(;rt i c .} )  p o r t i o n  n t t e d.  t o  en t e r the h o l es . Ab o ve the j oin t th ev h o l der, and thr ough h ol e s  upon the c l ot he� . w h i c h  w l 1 1  soon bec ome @atu -1;r,1 n Cl 1  apll T [  w I d e  e n o u gh t o  rpce1 v{� a wo o d handle,  which bas a r o d  e x �  

t t ' Tl I l i n �  tl J roll g h  I t ,  wHit a screw · t h rcadcrl proj e t' t l o n  at o n e  end Flcrewlng 
i l l l ( ) l . r, l) ..: t a n -l Ull , and a s q n are and r onn d p r o j e c t i o n  a t  the other e n d 
p'1 ... '- i n �  f l l l' o m r h  a. !l q u llre h o l c  In t h e s t a n d a. rd , a n d  havin {{ th e  cam pivoted 

t o  it"i  1" 1 (1 .  Tl1f� ca m 1 s  arra ng-r.d to pr r .ss t h e  s t a n d nr d s  t o ward the h a n d l e  

w l l r· n  t ll r D Nl r'! o w n wu r c1 .  R O  a s  t o  c a llF.e t h e  p a r t s  t o  bt n d I n  the h o l f' s .  A n d  

1' h 'J. 8  m ': k p  t l l c  h ' l J Jfll c f� s t t o  t h (: Iron . By rel e a 8 i n g  t h e  c a m .  IHl d El h l ft f n g 
t h p  TO'l n d  part  of t h e  r o d  I nt o t h e· h o l c  of t he f.ita'l d a r d .  t h e  rod ma y be 
t n rfH,, (j t o  �l.(l i ' ! ! H  t h e  h 9 11 (1 1 ('  f o r  h ol t's, morf' o r  l e "' 8  d l Q tan t from each 

o t ll � r .  or o f  rl i fl"e rl"n t stz�s.  a n d  to regulat e  th p. blndl n �  p res sure . 

I m proved ERrth A u ger. 

n r>":ter  Pa��, ' t n n t i c e l l o .  I o w a . -T h e  s � nd ang'pr t s  provi d ed with valves, 

w h i r h  t a k e  u p  the 1 0 0 !' ('  subf: t ances fed by the cutterI' o f  the auger, A 
(' \" l l n d]'l r ' � l  b U t; k" e t  fi t s  t i gh t l y  to a rim of th e auger,  an d s1tdes by m ea n s  o f  

1 t :-,  c O " l t r a l  t o !")  p a rt o n t h �  aHQ'er sh a ft , t o  w h i £ ' h  I t  i s  firmly app l t e d by a 
fo p t  � r r (' w .  Thr. (' o n lca1  top Tlrf'vents th e buck� t. from c n t cht n g- n n d e r  th e 

('11 fh  wh (,11 WOl  k f n g  i n ;;; 1 rl p.  or u n rJ e r  i t .  Th e l o a li  of t.ht=' bucke t hi re adi l y 

d i ,:, � h <l r�t'fl at t h e  t o p  of th� we l l by lo o se n i n g  the 8 e t  �('.rew a n d  rai s i 1 1 g 

th(c b n c k e t .  t h �  .c: a n d  tl o w l n �  i n s tan t lv o u t  be twe en t h e  auger a n d  the 

l o w c r l"n rt of  t h �  h u (� k e t .  Wh (' n  t h e  buck et h i  fi l l e d  w i t h  m u d dy wat er, 
rhe S l' I\ ! m r· p t  e l o Q "' !- e v ery C'reylce t n  t h @  bottom an(\ ma ke � t h e  lmcket 
t h e re f o r e  w fl h'r t i g-h t .  
J) f'vil ·e t O t' '<- t'Pll i T J 11' � I  paul B n i l l"l"!'t C l en r o .  Scn l e  R o d  S P fli mfc"nt.  

\Vl l l f �m o ' rH'l c � l ,  \ f a t t o o n . ll l . -T h e  8crn p l n g  fram � t �  c o m p o � e d  of lo n ­
g l t ��(l f l l 'll  h :l r  ..... , I I :l Yhl!� (' r 0 R !:l  b a r" nrmly r1 \ e t e .1 or bol te rl t o thuD1 . 'l'lw 
1 wo ernss I J 'lTH a t  t h e  (' nlla of the framp are provt d f' d  w i t h  eyes. Stati o n · 

Rry rod� arr- :), t \ a cl l f� rI  to l h p  siaes of th e  boUer,  whh�1t & U O P Ol't the frame by 

lll C :1 n "l  of th " RC f'Y�".  T h e  frllme, fH! a w h ol e ,  f s  au arc o f  it c i rc le  o f  a d t a m  .. 
e t e- r- c o rJ'f' � p ') n d f n !!' wHh th e 1 n l 1 er . SCraDPl'S are atta.ch ed to t h e bottom 
o f  � a cl1 (' T'O � 'l bar,  whIch , ft �  t h e  frame f� m o v p (}  bal' k  an d fort h ,  a.re placed 
140 a<: to .hun c l t-' f tr t h e  b o t t o m  o f  t h e  b o t 1 (' r  & n 11 '::!c r u p e  the re fro m u n y  se d l ­
m p n t  o r  8 c r d r  w h I ch ID " y  s p. t t l e  o n  t h e  b o t t o m .  T h i s  fram t-' I ,;  o perate d 

f r o m  ! h �  fi·out. of t h e  bo i l e r hy m e a n s  of a ro d , which p a s s e s  through the 

hi�:l d .  
fm proved R l d l n !l'  Plow. 

.1 0 1 1 ' 1  H Puvt o n ,  Ran t o u l . IlL-Thf s;; f s  a n  i mprovP ll r I d i n g  o r Hulky pl �w , 

ao (' o n Fl �rl l(' t f' d  t h 'l t  1 t  m ll y  b� re a d i l y arJj u s t ed to pl o w df'ep or ab a l1 o w , or 
t o  t u r n  � w i d '"  or fl n arrow furro w . a n d  m a y  be e a R n y  ra i s e d from a. n d  l o w ·  

(lr " rl i n t o  t h f' gro l l n d .  TI le  cnttef 1 8  rf gldly connected w i t h  t h e  axle, so as 
t o  h "  ('n t i rf' ly i n d e p e n d e n t  o f  j h l:' p l o w .  a n d  @ o  QR t o  b e  h e l d  firmly t o  Its 

W (l r k .  
I rn pTovrd G a u R'  P l ow. 

F l n l l" \"  R .  C r 0 t h c'rR,  Sparta,  I l l .- T h t R  I m p ro ve d gang p l o w  t s  8 0  con ­
Rtnh'tcr1 t h :l t  tl"F' ploWF: mll.y bl'! readf l y ad j Uf.J t ed to cut w i d e  or n arrower 

f n rro w -- .  T h p  t o n l? u �  may he m o v e d  t o wR rd eithp,r � i d e .  to adj us t tt for 

t h r p c  h Or 'l P R  w h O p- k p. e n f n l?  i t  p q, r a l 1 r l  with t h e  l i n e  of draft . 8 lJ d  wi thout 

m o \�tng t h l'  l i R n  of d raft from th e c e n t e r  of t h e  mach i n e . 

Jln p t'oved C n r  COl1 p l f n!!. 
Th e' '' '  T . � 'n ot W f? n .  O � IH?P,  Iowa ,- T h 1 fl.  i n vf> n t i o n  rel a t e s  t o  means 

Wh(Trnr I?Tf'llt  :; l m n l H � i t v .  f' ffi f' ! r n c ," .  n n rt p (' o ll o m y a rc t mp llrt f' d t o  t h e  o rd i­

n R r�' (''lr r()l 1n1 1 Il z .  hl." o bn�l l'j t n l?  r. n ti l'elv w l t.h ttl(' comoIfCA.tlon of par"s 

n n w fn 1 1 1'1 (, a n d  (',oml)I n f n c- n roupl1n j? p f n  and ('rank sh aft 80 that. th e former 
i o;  h p 1 1} up  h y  a W' (' 1 �h t. o r f: p r i n � .  y l e l (l q  to th f' preFfmre o f  an 1 n c omlng ltnk, 
9.n(1 rIse!' t n  l o ck t h e  l t n k' rt f',  Ro on ns t'ti (' l a t t er has c e a s e d  t o  bear upon 1 t .  

I m ",.ovpd R o l t  H p o .l \ n a- lURrhine. 

.Ja m p e;  Sl n r1  .Joh n  K f' n n � d ,�,  Ph l n vO l e . C o n n .-T h i s  I n v p n t l o n  ('onRf@ts  1n 
Fl Pv('Tfl l fmn ort llnt c h a n e: P R  1 n  t h e  ordlnlJ.rv machfneF: for m a k i n g  square 

I1 ('� 'k f' rl  b o l h ,  whl'rf'hy t h e  ma ch i n prv f s  RtFn p l l fl e d  a n d  ren d ered lese l 1 a b l e  

t o a f' c l rj f' n t ,  wh i l e  m uch greater u n I formity B n d  excellence I n  the manufac · 
t u r c  is u t tnf n e d .  

I m prover C n.,. C O D ),lin z. 
D a t l t"  � .  �ff)0r(> , C h l c n g ( ) .  T 1 1 .-Th � 8  1nvt� n t t l) n  rel 9.tp s t n  t h a t, p art icular 

(, l R "" s  of r:lr c O l l p l l " g" whl'rl'fn each n r a w h e a d  I s  p r o 'f'1 d e d  wHh a h orn over 

wh ' (' h  the 11 ilk fQ !l\ls � e f1 . Thp I n vf>n 1 t 0n c o n �f s t R  f n  n ovel meA.US for auto­
rn n t 1 c :\ ' l y  cn u n l t n g  w 1 t h  Flurh a rh"�1 c c ,  and a l so in m e a n s  whereby the 
d rllwht' s fi may be het t e r a d a p t e d  t o  this mode of couplin� . 

Ilnpl"ovpd C h u rn .  

�ll t h n. n f (> l  F w i n f!'. rr()l1 � t (\ n ,  Tex'ls . -T h i s 1 n v e n t.ton relate.., t o  mean s 

"�h f'r('h, n , l', (1 : -'; \ l p r j'(  of p l n n l!e elJ U rD E!  m p. y  he s. p e e d l l y .  c o n v e n f f' n t l y ,  an d 
I\ C'I',11 r R t f' i y  fI (1 .1 1l Q " l l  tD T h e  <) u �, n t a y  of m i l k  w h i ch c o n s t l tutcFl t h e  {'h urn f n g 

nt fl n y  1 1 1 1 (' t h n t '  itT, d R h l O  w h r reby fl (l ctnchnble ch urn i t s p. l f  may be P8stly 

R,' d f, c c u r f' l v  f:HIl w' f' fl to II fr�m e j ust. prpviou� t o  th p- commencement of 
t h r  e h n rn 1 n g  o p P r !1t l o n . 

� n rf n ('1 n Jl  S h f> P '  I ron to U elllf"mblp Ru��Ia. Iron. 

. Jotl n  �tarkh o �l !1 (, .  All eghrnv,  P a . -T h e  �h e f't� Of ordf n ary fran of good 

Q l l a ' f t y  fi r!' n l a " ('d  I n  ll � l('kt:  o f  fonr � 1lf' e t B ,  B n d  fmm('rsf'd t n  a eol utf o n of 

o x a l i c  �v�h.l u n f! w a t e r .  \YIH'l1 t 1 1 (\ tron 1 :0; h ea t f' d ,  th e water evap orat e"" 

I f' Il V 1 T l g- n H l I g h t  film on t i l l' � lI r f a r�F!  of p a ch �heet of Iron.  whtch Is (" o n ·  

Vf'rt p (}  i n t o  c,nhon 1 p  ACid ga!'1 . TIJt�  g'aCl com11 1 n (1. 8  w L t h  the fron , a"l d h ard­

f' n R  t il ('  �'] l·fn c f" .  TIl e !'urfo e� ot' t h e Iron 1 8 .  c ons eQ n en t Jy , left deun, and 
t fi t n �  -; h i gh no1tQI  wb �n RheetA are r o l l p d ,  the iron l'esemb1!ng the best 

(j lH l H 1 y  o t  H p fl ioli a  !-' h e e t  f r o n .  

I m p roved Wat er Wheel. 

,J o h n  w. H 'l�!''' , D c 1 nh o i ,  O h 1 0 .-Thts Inven t ion rel ateR t. o a t urbi n e  wheel 
I r. w h i ch t h e  huck e t s  a r e  a r ran ge d t o  admi t t h e  watp,r at an :ln gle o f  ntn et.y 
11e!!r A t"' s ,  h " t wee') n h n r i z 1 n t a l  an d a vcrtlcal l t n e .  Th e  buc ket s Bre formed 

a t  the n p p Pl' pnd o n  the I n n e r  curve of tht s  dome· ehnp ed chute rim ,  anrl 

thev ar� (' 1n c , Y e rl i n  cro�s s o c t. i o n  on a ra. dlu Q n l t ttl e e m a l l e r  t h ll n  theIr 
bre'l r'1 th 'I t t Il e  t()'1. Fro'll t h p- t o p  t h e y  w i d e n  down ward . s o  tha.t from th e 
q ' l'tl'te:r c l r r- l r  of t h p- top they t ncrea'le to n ea.rly threp. quart eTS at the 
l ower e n d . whpre. bv their !\pfr'lol eurve , t h e y  c ome t o the form of an 

u '() "' g''rJ. t  tro u g h ,  ft'�)"n wh i ch thev dl s('h!l.r�f" the water dtrectly downward . 
RV t h i �  cllrv e d  '11' d ") '11 � · �h :\ p e d  (orm o r  the chute rtm a n d  t h e  u pper end o f  

t t .. h l � I{ � t S .  (', , )  u b i '!  � rl \V i ta the c o n c l\.v��Ahq,pe of t h e  body of the hnckets, 
t h � 'V'l ter i �  "'.�H verer1 t o  the wheel. flowing d1rect aDd fn solf d columns, I n  
", h l < .  I I  ,. most effeotlve . 

rat e d . '  T h e  squet'z�r,  as it vibra t e s ,  expresseR this wllter,  which serves as  
a ve hi cl e for c arryi ng dirt  I n t o  the bottom O f  the c h a m b e r .  f r o m  w h e n c e  i t  
w i l l  flo w  back , t h rough covered h o l e s ,  to t h e  boil er . This 18 contInued 
u n t t !  a l l impurl t i e s  lire e llmi n ated from the clothe s ,  

I nl p)'oved Sewi n R'  Macbl ne. 

SllaR H .  H all , Ottawa, Ran.-The needle h a s  it s sha.nk flattened o n  one 

�Ide . tbe s ock e t b e i n g  o f  c orresp ond m g form ; an d a notCh. i n  t.he si de , 
rpceiveR a shde to h old it from droppi ng out when the s et screw Is loosene d . 

Tt1 �  detachable h e a d  h o l ds the needle so as to oscillate it 8 Httle,  to adj ust 

and li n e th e f'y e properl y . A s e t scre w ,  for fas tening the needle in the h e a d ,  

p a 8 s e s  through a sl ot In B Flprtn g, h a n g i n g  d o w n  f r o m  th e  n e e dle bar, a n d  
p r e v e n t s  t h e  h ea d from turn i n g  t o o  f ar . There 1 s  B clamp and a thumb 
screw, for faHtcntng the pre�8er t o  th e preseer bar by s ec uring a s tu d o n  
the p r e s s e r  i n  the e y e  of th e b a r ,  so th at the presser may be chan ged wi t h ·  
o u t  the ufle of a s c r e w  driver. T h e r e  I s  a h orizontal s l t d e  i n  a groove , I n  
th e s i d e  of the statt onary arm , w i t h  a st u d pin , which e n t e r s  a c u r v e d  cam 
sl ot and o perates the n ee d le a rm .  Th e slill e  is  worke d by a cran k o n  the 
top of a. ve rti cal s h ilft,  w h I c h  is to be turned by a di sk runnln2 agaInst t h e  

driving whe e l ,  to b e  t u r n e d  by fricti o n .  

hnpl'oved Centf'r Piece R n d  Covel' t o r  C o o k i n g  �toveH. 

�lary L. M e l vi lle  a n d  J oh n  S. K ldd, Bro o klyn , K. y.-It I s  prop ose d to 
con s truc t p o t  holes in t he top plate i n  cl u� t ers with one o r  m ore stra1 r:h t 

� I d e s ,  aceord l n g  to Ul e ll uruber of p ots to be c lu�tercd together,  a n d  th u� 

�djUl:!t t h e w  ijO that t h e  w h o l e  o f the mtdcUe porti on over the hottef!lt part 
of tll e fire w ill be c overed ltv t h e  p o t s ,  h a \�lllg fiat si de s and. s ta[l(l1n g  c lose 

together, a n d  a l l  o f t h e  a val 1abl e portt on uf the h eat thereof will b e  utH· 

I:t:eu.  The Iuventlon albo relal es t o  h tngt ng coverf.l t o  the stove , so that 
they m a y  be tu rned up and rest OIl the edge by th e s i d e  of t h e  p o t ,  a n d  

t h u s  save the labor of lifti ng them oft and on th e stove . The J oint s  o r  

hl nge:i w i l l  b e  on the stratght sldp. ; a n d where two 01" more h o l e s  a r e  u s e d ,  

th e covers w 1 l l  b e  j olntpd t o  t h � cro:'i:!  T l lH't � :' , �o a .s  t o  swing u p  b e t ween the 
pot,.  

J m p .·oved Wheel Rud A xl e  tOI' Vellicle8. 

Sylvester H .  lhlley.  Olco t t , X .  Y . -T h e  whe e l s  whIch rev olve u p o n  ti le 
axle are made with wlde ri ms proj e cting u p o n  the outer sides,  a n d  h aving 
�ear teeth fo rmed upon thefr j u n er surfaces . 'The j ourn als of the axlc 

proj ect u p o n  the outer Rides of the whp.cls,  a n d  are square d oft cl ose to the 
body o f  the said wheels, t c  fi t  in t o s quare holes In th e center of bars, 
whfch are pl aced i n  vert.Ical p o s l t 1 o n s ,  a n d  t o  the arms of which are at­
tach f' d gudgeonFl,  upon whlch revolve gear wh e els of a di ameter equal to 

about one third the d I a m e t e r  o f  the wh ee l A . The teeth of t h e  l ower Wheel 

meRh i n to f\ gear wheel whfch rtlD FI up on the j ou rn al of t h e  axle,  and Is  

fo rmed with a fll eeTe whtch extends out nearly to th e e n d  of the J ourn al o f  
the axlp . U p on the sl e eve , close t o  t h e w h e e l ,  is placed a gear w h e e l ,  t h e  
t e e t h  o f  wh i ch mesh i n t o  t h e  t eeth of t h e  upper gear wheel.  A Bprtng I s  

coned aronu d the o u t er p a r t  of  the s l e e v e .  By this con struction , as t h e  
v p h i c l e  f s  drawn forwa r d ,  the d r a. f t.  applt ed t o  t he a x l e  will act up on the 

upper part o f  the w he el s , so th'lt l e s s  p o wer will be requ ire d to draw the 
macb l n  � than would be n ec e ssary were the wheels c o n fOt.ructed t n  the 
usual w a y .  

I m 'Provefl Ff'ed G n sr e  t o r  Printlnll PresseH. 

.John H .  Pink s ,  Wood�tock.  Vt.-Thls Invention con sists of  a pair of 
regt�tert n g �ages for recefvlng a nd h ol dl r  g the n ap er sheets  to b e  prin ted , 

monntpd on j ol n t f' d arms wh i ch a"c pi vote d to the tympan clamp , and BO 

con trived that they can be shifted to h o l Cl  paper of any size tha.t can be 

printed In t ll e  pres • .  

I m proved C l orlleK D ryer. 

Dennts L, H u ff, Bay C i ty. Mtch . -Th ere is  a dhk to which th e armE, are 

attached so aA t o  ramat e from the cen ter, and by which th f'Y are mounted 
on thc t o p of the p ost , t o  revol ve hori zontally.  The s a I d  disk IB provi ded 

with a El pl n dle . ThI l'- d i sk coyers the socket in the p o s t t  and prevents it 
from fi l 1 i � g  w i t h  snow R n d  wat er , by whtch th� s pin dl e  would otherwise 

freeze fllst I n  cold weather. To 8cc ur e the ar m s  to this dt8k, the ears o n  

th e u p p e r  si de a t  t � e  edge a n d  the bogs a t  t h e  cent er are provt dcd , and a 
h () l c  is mRde throngh the ears a n d  o t\l t:"rs through th e b )s s .  coinc ldtnlt with 

them rad!8.11y, delcend l n �  from .the ears t o  the c�nter of the b o s s .  On the 

under side of th e dtsk are strengthentng ribs, whtch untte In t h e  s pf nd l e 8t 

the cent.er . The post has !:I-trengtheni n ll  rtbR and a s trengthening collar 

around It at the bo ttom o f  tlle s ocket , where It  I s  subj ect t o  the greatest 
.traln by the s p i n d l e .  

hn pl'oved Cotton Prcs8. 

.Jobn Gram e l ' p D cher,  Jaop cr, I n d . -The follower Is attach ed to t h e  cro ss 

head, and b o t h  are worked by ro dt'! o  Th" latter are operl\ted by l evers and 
cramp1 n g  pawls . There are al s o grl ptng p lI. wls for holding the rode :wh11 e  
t h e  g rf pi n g pawls l e t  go . T h e  cramping pawl s a r e  connected to t h e  levers 

by a yoke ,  and they have a. spring under f hem for thro win g t h e m  u p ,  50 US  
to rele llse t h e  grine o n  t he rod ; a l s o to ra1 8� them f o r  taking h o l d  again aR 

soon as t h f'  J evers l e t go . The p awls are coupled to the frame by the li nk , 
and held by a 'prl n g. so as to gri p e  t h e  rod. an d h o l d  them agaIn st goin g 

back.  A yoke Is provided with each grI pI n g pawl to hold It down agai nst  
Its ,pring and p reven t  It  from griping when It 18 desired to rai s e t h e  f o l ·  

lower.  B a r s  arc attqched to t h e  two sides o f  the p r e s e  c&se,  wi th h o l e s  at  

t h c [:. l o t s  in the sides of the ca�e,  to in tro duce rods above a quantity of 

presse d material, n o t  e n o n gh for a compl �te bale, t o  prevent t t  from eprl ng. 

ing up whil e the foll ower 18  raised to press In another portfon . 

I m proved Barrel Head. 

Owen .Judge, Carbon dal e .  Pa . -The h ead of thIs barrel cODolot. of four 

pie�es : t wo prlnctp!l.l p i e c e s  whtch are !fO mnch le88 than eemtctrcles that 
tbey may be crow d e d  from the m I ddle t o the right and left Into tb e croze, 
snd two short pieces of .umclen t wIdth to complete the h eod, but conn ect· 

Ing snd lapping at the c en ter . The Inn er edge. of the prIncIpal part. are 

beveled. The 8moller p!eces are beveled t o tit thIs apace, 80 that when 
theIr outer euds are placed !n the cro""  and they are forced down by the 

oentral bOlt.  they act li ke . wedge to p re.s the part. laterAlly. While mak. 

Ing tlg!)' .t a i n t '  wHh !l' om lu the mi ddle of the head.  A unt plate Is tlrmly 
attached to the center of an anchor pl�ce. In to tlll8 a lock 16 screwed wblch 
torce. do w" the pieces to • l ovol and foro .. s tight bead. 

1 3 7  
Improved Gas R egu l a t or. 

Jules Anselme ert Ha, Corbett, n ear Pari fl .  F r ll. n c e .-Thi� Is a rf' gu lat or 
for gaR Bnd o ther fluids,  tn wbic" a b a l l  is c o n tint 'd  tn a tub � ,t h rou gh w h i ch 
the fi ul d  passes, and rises or falli:! as the prcflsure is g rl' !t t er or 1 (> 8 9 ,  t h u s  
obstructi ng the d e livery . The appara t u s  consists  o f  a chamb er fi tted on 
t he gas bur� er , the water pipe. etc . ,  and form e d a t  its UP PI' I '  part w ! t h a 
central channel of definit e section,  on the I nn er s n r face of w h i c h  � r o o v e s  
or recesses a r e  formed, which t n crease t i l e s e c t i o n a l  <.l u r L1C (� t h erl' o ! .  
T h e  number and section o f  t h C H C  gro oVl' 8  or re�es s l' S  1� s o  c :L l r u l a t e d  
tha t ,  supposing th e cen tral chann el t o  be obstruc t e d ,  t h f' re w l l l  p a : s 
th rou gh the gro ove s (which c O H s t i t u t e  80 many d l <; tinct  p a, 8 8 tt g' r> 8  l ea d i n g'  
t o  the bUTn e r  proper ,  o r  t o  the water o u t l e t )  only a d f' � ! rer l  q n :l 1J t l t y  o f  
gaa or watp r : o r ,  i n  o rh er word s,  th e regular d p l 1 v€ry, T h e  1 0 W t T  p a r t  o f  
th e central channcl i e  conical,  a n d  t h e  h o d y  of t h e  regul a t o r  1 �  s o  s e t  t h a t  
when t h e  dellyery of g a s  or wa.ter Is  s h u t  u p ,  a s m a l l  "I p h cre r e FI t s  0ll a 
seat at a certain dls tau c c b e n e a t h  the c y l t n drtca1 p o r t i o n  of t h e c h a n nel o r  
pas suge . T h e  scat COllsi st� of t w o  or three ptns,  which r�t a i n  t h e  !'l p h ere 
above the c e n t e r  of Ul C Inlet pipe w i t h o u t  c l o s I n g  it cOfllTd e t e l y ,  J e rt v l n g  
around t h e  s a m e  fre e passages ,  whfl e t h e  spac e between g ahl !l e a l- a n d  t h e  
grooved c h a n n e l  forms a ca� e or c b l),mb er , i n to w h i c h  t il e  sph ert.� can r l s c .  
Th e op eratton i s  as fo 1 1 o ws : T h e  del i very e o c k  b � l n g  1:I 11 1 1 t ,  t n e  s p h >!rr 
standR resting on 1ts s ea t ,  I f , n o w ,  t h e  c ock i 1  o pt!n c ll ,  a n d  t h '� pl"essure  is  
sup �rior t o  two fifthe of an ineh,  the � pht'rp t h e n  ''' i l l  r i s e .  n n d .  ge t t I n g  
n ear to tho con ical part of t h e  c e n tral c h a n u e l ,  w i l l  gi v e  accrs':! t o  t h r  
burn er of o n l y  the qu an t ity o f  g a s  p ass i n g th rough t h t' grOO\' e s  In s n i d  
ch auuel a n d  th e annular b r e t t o n  e x i � t 1 n g'  b e � w r e n  b t i d  f: p h e r e  U 1Hi t h e  
clJ an u e l surfa c e .  Sh oul d t h e  pre"lmre i n crf'ase , t h e n  t h  e to t , h e r e  w i l l n a r .  

ro w m o r e  a n d  m o r e  the annular s p a c e .  s o  f ll r  a El  t. o c o m D l e t e l y  H,ll ll U I  I t ,  
a n d  th e gas w 1 l 1  t hen esca p e  only throuiZ'h tll gro0n� .� .  \"" h i e h  a rc 3 'l a p t e d  
for df!livery o f  Ii. vol u m e  o f  g a s  sutfl c l en t for t h e  l lorm'd �: O !l " l I ' n ll t 1 :) n  o f  
th e burn e r .  "'hen the pre s su re suhsld"s,  t h e  i l l \' e r� r� ( ' It ' c t  wil l  he  u r o .  
duced , the !oI p h e r e  l o werin g and th us 1 n crea si n g  t h e  '! � l: a 1J C  S ( 'Ct 1 0 11 "When 
the pressure getH b en eath two fifths o f  !J,n i u c h ,  t h e  snh ?l'e w i  1 1  d r o p  
agat n t o  I t s  seat,  a:ud the gas will  € Iw a p e  t h ro ugh t h l' l�n t l re (:11 a l 1 11 l ' l  an (j 
its groove s ,  

huproved Pockt·t nuok. 
Daniel  M .  i{ea d , N e w  Y o r k  c I t y.-This i n ventl otl cOl l<; i 'J 1 � i l l  a n  i m p r  "' I' d 

fa sten in g for pocket b o o k � ,  etc.,  in whIch a part  of t l i t' m a i n  nhl t f' I� m oya . 
ble . a n d  h a �  tee t h formed u p o n  i t s  t n n e r edgc to tah:C l l o l d  or t l l f '  e :l t c h  "" t ·  
tached to t h e  fi a p  o f  th e p o c k e t  b o ') k ,  T h e  s l i ll i n g  p a r t  h a s  a n  a r ll : ,  t h e  
en ds of wh ich overlap t h e  plate t o  ke t" p t h �  s !t t rt  part i n  p l a c e .  T h e  s l i d i n g  
part iE  moved hack b y  a kn ob t o  u nfa st en t h e  c a t:cll , an d i�  c o n n (' c t c rl  w i t h 
the end of the arm by a p t n  wbtch }J a g '�f'!' through a � ] o t  In t he p l Oo t. e ,  The 
sU dlng p a r t  if!  h e l d  forward by a � p rtl lg.  

I mproved A r l i fidal StOll t� .  
Ernest L. Rallsome , San Fran ci�co , C d. l .-Thl� I �  11. 1 1  I m llTO\'pri pr{) C C � 6  for 

tndura t in g and removi ng t h e  excess of m Oi 5l. t u re f r n Ill a r t i l1 c i !\ l  s t o n e l:!  bv 

th e a t d  o f  heat and mo i s ture . If the Btone c o n ta t n s  A o h h l l' 8 I J k a ,  ,t i �  finn 
i mmersed in a s ol ut io n of any of the comp o u n d  FO i l l (' a t t� s .  T h e  IWl x\ m U TD 
temperature of th e s o l u t i o n  s h o u l d  be a h o u t  �12° F a h ,  ,Y h l' ll t h e  s t o n f' 
hll� been subj ect ed a fmffi c l en t l e n g t h  of t f m e  to tl H� a c t i o n  of t h i s  batll . 

the stones are removed and placed tn a s e parate 'H:S�(' 1 .  T h p.  �tO ; h!�  fl.rf� n l�xt  
surroun de d w i t h  an atmos phcre o f  about t h e i r  (I wn re l l lp ( � rat l lrp ,  w i l i c h  if!  
m oisten e d by st eam , the o bj cct b e i n g  t o  Of)t[lill  a g r e a t e r  q u a n tIty o f  In o l s ·  
ture I n  til e atmosphere surronnding t.he s t o n e  t l lan  " o u l r! r c � u ! t  fl'om t h e  

c o n v e r s i o n  of t h e  m o l s t n r e  t n  t h e �tone t o  s t l'a m .  Afl e l' m al n t a l n i ll (.!  t h i f:  

m o h ; t  a tmosphe re at a temp erat ure l o n g  l' IJ O uglt t ' )  ( 'Oll \' t � l't  t h r  fJl o i � t l l re  
in t h e  st on e to s t e a m ,  the amo uut of m o i s t ure i s  gl'at! Lt � 1 ] �- '·2 (l u · ; (' d .  w h i l e  
care f u l l y  regu lat tng t h e  temperature. Art.ift c l n l  s t a n "  wll  i / : h  ( 10( ''';  n o t  c o n ·  
tilin H ol nbl e s t l i e 9.  need n o t  lJe subjected to t h e  h o t h:l.t, l t ,  1 m !  w 1 1 1  b e  H e n, ·  
so ned a n d  ind ura.t e d by b e i n g  subJ ected to t h t'  IIl o 1 � 1 ,  9. t r !HI�p� 1 � rt' :tn d  R u b ­
!H�lIUl· .llt dry h e at . fiy t h e  a b ove de::crt b l' d  p r u e l' s 8  t h e  l': H :' f 'tc�  o [  t ..... c 8 t o n l� 
ts !o:!pe ed11j' l li durated, while h e o. t  and !lJ o 1 s t u r e  ? re c o n �c '--' n i p I J f 1 y c f) u Yr�'e ( l  
t o  t h e  miles. a n d  by the use of th e s. t lllu � p h c r j c  t r e f!.. \.�ll l  nt t il .:: o bn oxl o u [.l 
surface cracks, C O n 8 � t.l U c n t. uprm vari alJl e " hrfn k a !l.t �  of ttl ',' T l l 'l :-; � , u n d  IW 
fre t} u {' n t ly TIlet w i t b  In RrthlcJ a 1 c e m e u t  S tulh' :3 .  arl '  p l ' t' \" (� n ', I d .  

T ra U l!ipart!l1t F l Uid C Olu p o u n d  1'01' l�n:': l'tt,,"] l I g- P ll l'J lOI'U�"" 
Fred erIck D1fh n y ,  � e wa r k ,  N. J .- T h i s  e o m p o u n d  Is :J.'k�(l  fll r (� lH�T 'l y 1 ] ) g­

wHit tll e san d blast wlif'n a l arge t;urfa ce I s  r c q 11 i r e r1 t o  I J (· CUI n. w a \� ,  �llch 
a s  In bracelet ':! , w a t c h  C!)SCS ,  e t c . ,  for eXllmllle.  " ' hp J !  I t  h d (" : f l'Plt  1 ( )  O r t l ll ­

ment R bracelet , the patter n Is drawn wltll t h e  e()J l l fJ 0 l 1 11 d .  11. 1 1 (1 s tIch I )or­
tt on s �overed a 8  may re qu i re to ue l eft u ll t o t l c h f' d  l;y t l l �  a l� t F )l)  o f  :l � i (l:-<  o r  
th e sand blast . The piece o f metal t h u 8 T1tCp'l r e d  i s  s e t.  : t s l r l�  f o r  fl. ff 'w h 0 1l r ,  
u n t i l  the compoull <l s t I tf " n � ,  when it f s  rea t l y  10  lJ e  t.rc � r c d  w l t h  t l w  san d 
blast , whtch w t l l  rl1p idly eut away all Buell p a r t s  l e f t  un covf' l'c rJ . 1' h ('  c o m ·  
p oun d i s  c om n o � ed of bRn zlr: e ,  Nhcr,  � D l r f t s  o f  t ur p e n ti rH' , i n d i a.  ru b b c r  
shellac , dragon's b l o o d ,  m 'l-Bt ic gum. and a l k a u t' t .  

I mproved Itl e d i ca l  C o m p o u n d  o r  S a l v e .  

J am e �  w, �ln l e r ,  Lf'es �urg, Tt'u n .�Thl� 1 n v e n t f o n  (! o n � i 'l t �  o f  :\ com · 
poun d composed of sl ippery elm bRrk.  the plan t k n o w n  a� l i f" e " " ' l '\p t i n g  
IDu llet n tops,  a n d  pure spr1 n ll  watnT .  l'hc�e i n g r c fl i f' n t 8  are bo1 1nd  t lOwn : 
then beef tal l o w ,  mu tto n t a l l o w ,  E n g1fsl:l r O Rl n ,  h � e fnv a x ,  a n rJ  n ea t ' !"  f o n t  
011 a r e  added . By t h t s  m eth o d a h e a1 f n � R a l n �  J .Oj p r o  o n c e d ,  w h i e h  I s  a reme· 
dy for �ll descrIpti on s o f  so res , w o u n d A ,  hr111 � e � ,  e t (' .  

I m pl'OV('d Pinno �!"o 0 1 .  
Geo rge A .  Ramseyer, New YOl'k e l t y . -Th� A t  1 1 1 d a r d ,  wh i ch t �  s u n r, 0 r t p, d  

at t h e  en dR in t h e  c r O S 3  bus o f  t h e  � t an d , h r. '- t h e  nnf;  tlt tf'd  (I n i t .  T h e  

n u t  Is p rovt d ed wit h the branchi n g a r m s ,  wh i ch e x t f' n d a, l ' o Y e  t l l e  n p p (' r  

cro ss b a r  Il n d  supn or t t h e  s e a t  R u ffi c i e n t l y  a h o v e  i t  t ')  ll 1 1 n w  t h l'  n (' (, (, � E :l r r  
play for it t o be adj u� t cd t o  vary t h e  h i �h t .  A f r i c t i o n  1)'1. ,,'1 11 ,) 1 (\ .,  t h t>'  
se at ,  b y  bi ndin g t h e  nut o n  the standilrd. :1.n(1 1 9  � o  arra n g e d  t h 1. t  th f� d o wn ­
ward pressure o n  I t  by t h e  stan dard caUf-'.ef, I t  t o  g-r l pc t h e  s t a n d  I. r (1 n n rl  

bi nd tt fas t .  By l 1 fttng t h e  s p a t  u P .  t h e  g r i p e  o f  t n t:'  o 11. w l l q  d e fl. t ro '� ,� r l ,  8.11d 
the Beat m a y  be rai s e d  without mllnlpuhting- the p !1 w l ,  'J u t  t o  l o we r  t h e  
s eat the p l).wl has t o  b e  helrl a way fro m t h e  f.. � :l n tb�rl.  T h �  <'C  I t  m 'w t h u �  
be adj usted m uch q u : cker t h a n  w i th a B cre w , � n , t  wi th ou r  rl' \" o l v t n g t t .  

Impro,-ed lll anufactll r.- of Fl'i(' t i o n  lll a t clt p � "  

J08�  J .  Machado, Hava.na, C u h a . -Thts i n y e n t i o n  f: o n !o! i g t lll o !  t h� JHt'p lj .  
rat ton of t b e  matche s wi t h  a c omp o si t i on n o t  l 1ahl�  t o i f!n i t i o ll , rxcf'pt  on 
a prepared surface o f  amorphou� 11h o e phorn�,  in fluch H. lH 'm n f' r  t.hat n:1Tt 
o f  the mq,tch I s  c overed with a s lower burn i n g  com p m ! l t l rlll ,wll f l e  � h _l p O l n t  

o r  e n d  Is prepared wi th greater R fH n l t y  to t h e  8nrface fo r m '1 r c  T't P i rl  f g'n i .  

tton.  T h e  combusttble c ompo st tl on 1 s  marlp. enti rely wHt erpro of hy d i p �  
ping tt into a soluti on o f  sle oh o l a n d  t a n n i c  il c l \l .  

I m Ul'oved )))·ivin::.r It c i n .  

�tfllman E .  M athe ws , Cha�ka . �I l n n . - T h 1 s  t n, ,: n t i o n  r r) n s i s t !'  o f  r ( ' l n s  o r  

a c o r d  connected to t h e m ,  arran ged t.hrou gh t l l�  h i t  r i l1 �, arOll n fl tlJ P. b f t  
and under the  unrler jaw, from one 8ide t o  t h e  ot.her,  � I)  that  t h e  H f r a t n  

tend s to gri p e  the j a w  very firmly b e t w e (' n  t h e  b 1 t, an d the p a r t  p:\�� ing 
nn der t h e  J a w .  By this m e ans a powerful e ffect  I s p r o d u c e d  on t h e  h or � e .  

greatly i n terfering with h i s  runnIng . It t s  al l' o p r o p o !< e d  t o  c o n n e c t  t h t�  
ref n s to t h e  b t t  ri n g- by o t h e r  fHlf e t y  st ro p s , to com e i n t o  a c t i o n  t n  c a s e  tlH'. 
aforesatd co rd hreaks . 

I m proved H rn i n  St"Plu'utor. 
} ra u k  J ohuson, Fredertck sburgh , :M o . -To t h e  u p per fOl'w !'I. r d  p ij,rt  of 

the sho e 1 !-!  att ache d a board upon which t h e  straw" and gra f n  are f l" (, f' i v p d  
from the thraflher. The upper p a r t  of t h e  r p c e l v l u g  t )') a r rt iF; f' t a t i o n  I:I. r y ,  

an d t h e  l o w e r  pa rt m l!l. V  b e  h i n g e d  t o  s a I d  u p p �' r  p a r t .  Th � l o wer e d g e  
o f  the lower part i� secured adj ustably t() t h e  sh o e . T o  t.he adjustabl e 

board are at tacbed 1lngere about three 1nches apart,  and two feet in length , 
along whtch the straw sUdes while t h e  grai n rl r o p s  thr : ugh.  To th e  sh o e ' 

below the fingers , Is attached a fram e ,  to w h t ch are attached Rhort t o ngu e s . 

wht ch en ter grooves 1 n th e si de b oards of th e. flh o e , 80 t h at t h e  f o r ward e n d  

o f  sold frsme m a y  be a dj u st e d  higher o r  l o wer b y ,hl ftlng I t  from o u e  t o  

an other of s a l d  grooves.  T h e  rear e n cl o f  t11(' fram f'  1 �  su p t'ort f'd b y  

bolts , whlch pass tbrou llh the s h o e .  To t h f'  � l il e  h a r s  o f  HI\. fra m p  a r e  a t �  

tached cross s l a t s ,  which are arra.nged one Inc h ap:ut , a n (�  t h e  forwa.rd 
edge of each re sr slat one baH an Inch h el o w the rear ert�e o f  t h e  n ext 
forward slat . To their rear ed�es are attach en  w ! rl' �  r. hout  () n e  q uarter  
o f  an in ch apart, an d which project aboll t  fo u r t n che s .  Thf� f or war d  
edges o f  the Shtt,F tlre m f\ d e  t.hlcker and a r e  beveled oft ,  fl O  a s  t o  allow 
the graIn to pass tllroul!rll. and olso to gl re the blut of I l r  8 PJoper direc · 
ttOft to blow off tile ebaft". 
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J' dtutific �mmcau. 
�u�tnt�� and �tJ:�O'nal. 

The Ch�rQe for i1/,Be,'tion under lhi. head i8 $1 a Line. 

Annealer Wanted-To take charge of the 
fUrnac es 1 n  a mal l eabl e iroll f o u n dry ; m !19t b e  a b l e  t o  

J!t ve r e ference , a n d  � n a t e  w h e r e  a n d  h o w l o n g  h e  h a. s  

Engines, Boilers, Pumps, Portable Engines 
MachinISt. Tools . L.B . Shearman , 45 Cortlandt St., N.Y. 

For best Presses, Dies and Fruit Can Tools, 
B!lss & Wllll.m • .  cor . of Plymouth & Jay , Broo k lyn ,N .Y. 

Price only three dollars-The Tom Thumb 
ElectrIc Te legraph . A compact workIng Telegraph ap· 

been t' u gagcd in t h e  bustn ess . Address J o h n  H .  Thomas paratus. for sending messages , making magnets,  the 
& C o . ,  Dayto n , O hl O .  electrtc l1ght, giving alarms, and varIous o th er purposes . 

\Var.ted Addr('ss-�laker of coal conveyer. 
Can be put !n operation by any lad . Includes battery, 

Sam'l  M. Van C l i e f ,  27 I{of:c S t  I l\ew Yo rk . key and wires. Neatly packed and sent to a.ll parts of 

O ld Batt �r)" L: i ne Bonght-7c . per pound �he world on receipt of price , F. C. Beach & Co. , 263 
pai d f or o l d  zin e hatt e ry p la tes .  P ut t es o u t  of t o w n BroactwaY, New York. 

w!l l  p le " e  s en d t h e  a b o v e  s l ock C. O. D . . an d !t wl l l reo Rue's " Little Giant" Inj ectors, Chea.pest 
cetYe p r o m p t  atte n t i o n .  Th o s . ll ! ll ll S ,  3·13 Leon ard S t . ,  !Iond Best BoUer kt�eeder in the market . W. L. Chase '" 
Wllllamsburgh, � e w  York . C r  . .  98. 95. 91 L!berty S treet. li ew Yorl< . 

Man u L u ; t urers o f  Scroll Saws, spnd circn. For Surface Pbners, small size, and for 
lars to .J. A .  F i e  <1, P. O. B ) x  1:'02, Rtf.clue,  'VI s .  Bo x Corner Grooving .Machines, s e n d  to A. Davi s ,  Low-

Compo llnd Pr,) peller Pumps,for M ines ,Quar. I el l .  Ma s s .  
rle"  Ca u als , a u d  Imgatl u g  p u r p o s e s . C irc ula rs o u  a p - I Diamond Carbon, of all sizes and shapes,for 
p ltca t l u n  to H ydro s ta t i c a n d  H ydraul tc Comp any, t!1::� II drilling rock, sawing s t o n e ,  a n d  turning emery whee ls ; 
Rl dgc Aven u e ,  Philad e l p h l .i ,  Pa . alsu Glaziers ' Diamunds. J . Dicki ns on ,64 �us5au St.N.Y, 

'ro Manuf dcturers and Amateurs-Solutions Peck's Patent Drop Press. For circulars, 
fo r COvt' r m g  all  h l nd i!  o f  lIle t �lg wi th d i tferc n t  m e tal , addl e s8 !\lila .  Peck & Co . , New Have n .  Conn 

either by EI 'ctro Plating o r  c h emical proce , s , a l w , } , o n  Small 'fools and Gear Whee ls for Models. 
h � n d ,  w i t tl r e l i alJ l e  d i r e c t i o n  for use. AddreSS Al b .  Llst free. Goodnow & 'Wigh tman ,23 C o rnhlll, Boston, M s .  

L O Y i e ,  2<� N .  lth S � . ,  Philade l p hi a ,  P a  'rhe French Files of Limet & Co. are pro· 
The 'raper-Sl eeve Belt Pulley cannot be nounced superior to all other brands by all WhO use 

thrown out u f  ba.lan ce-h a s n o  K eys or key seats t o  mar th e m .  D ect ded excellence and modera t e  c o s t h ave made 
hubs o r  injure s h a f t i n g-D o �e t·s cr ew B to ca.tch c l o t h i n g  these goods popular. Homer Foot & C o . , Sole Agen ts 
or be l ting, o r ,  in s l i p p I n g ,  to r i n g  sha fti ng. One Pulley or Am erica , 20 Plat t Stre e t .  N e w  Yo rk . 

s e n t  OIl tr!al to a u y  part of the U . � .  A. B. Cook & C o . ,  Mining, Wrecking, Pumping, Drainage, or 
E r i e ,  1''-1 . lITlgating Machinery, for sale or rent. See advertlde-

A cheap and efficient receipt, and plain d i. ment . Andr�w'. p�te
,
n t , !nSlde page. 

tee t l o n s  for r e m o v i n g  scal e  from BO i lers ,  and KeepIng AutomatIC WIre - Rope R. R. conv eys Coal 
t h e m  fre e ,  w i l l be E c n t  f o r  eo cen ts , by H. F. He nry, Box Or e . &c . • wi tho ut Trestle .W ork .  N o .  S4. Dey street, N . Y 
",n, Pl t l sburgh . Pa .  A F. Havens Lights Towns , Factori e3,  Ho. A Stat.ionarv En[!ineer wants a Sitnation ; tel •.  an d Dwell!ngs with Gas. 34 Dey stroet,  New York. 
w i l l ta ke c h arge of one or mo re E n g!ues .  C an give the Beet Philadelphia Oak Belting and Monito! 
bes t  o f re ference.  Ad dr e ss .E . F. :::Ih a.w, 117 So u t h  Se c o n d  Sti tche d . G. W. ArnY t Man ufact urer, 301 & 303 Cherry 
S t . ,  Philad e l p h l a, Pa.  8t . .  Philadelph I a , Pa. Send t o r c!rcular .  

\Vanted-Ag-ents to sell territory for Hoyt's Temples & Oilcans. Draper, Hopedale, Mass 
I<'lre auf! \Yater Pro o f  H o o f .  n o tIc e d In tilts weeK's Ltst  
o f  l" l l e n t s .  Addres.,  wi tli s t a m p ,  F .  J .  Hoyt, Bata. Buy Boult's Paneling, Moulding, and Dove· 
vi a ,  X. Y. 

Archit.ecb and BnilderH ,  send to Charles 
K .  B I l l ,  753  B t "O a 1 wa)" f o r  Ca ta log u e  o f  Pho togra ph s  of 

� e \\-�  York C i ty and Ce ntral Pa rk .  
For Sale, Cheap-Second hand Machinist's 

T o o l s .  D . Fri s hi e  & C o . ,  K c w  Haven, C O ll ll .  
Pattern Lett er8 and Figures, to pnt on pat­

t e r n s  0 f c a. ti l t ngs,all s J z e s .  II . W . K n lght,':-i e n c c a  �"'slls, N,  Y .  

\Ve make to Order Iron and S teel Drop 
Forg i ;) g s  of every descrI p t io n . H .  A. Belden it C o . , 
D a n hury. C ou n .  

\Vanted Agents  Asbestos Felting Co. ,  31G 
Fro n t ':' t . , -:\ e w  Y o r k .  

A machine that  actu<il l y pay" its C03t in ;30 
tIays � �l a d e  by H u m o h r e y  .Mac h I n e  c o  . •  K e e n e ,  N .  H .  

>l H. t' .  ll .xter Ellgllle, Al l e n's variaule Cnt. 
01f, l l x '! 4 ,  T o d d  & Ratfl' r ty 18x42,  45 o t h er s ,  n e w  an d 2d 
hand,w l t h U Drlght aud IIorilon tal BoHers , S t e am Pum ps , 
& c . ,  each fu l ly warranted.  'Vilson & Hoake ,  Water and 

D o v e r  �ls. ,  � .  Y .  
A few copies of th e Manual of Power for 

s al e .  Prlce $:3. Addr , ' s8  Sam ' j  'Ye b b e r ,  .\la ll ch c s t e r , N . H .  
For  Sal e-Lal lie" Dril ls , l o t  of j\lachine 

a.nd B o n e r  Tools. "\V . M cC o l l um , 33:1 Pearl  St . ,  !\ • .  �{ . 
For ::;" l I a  \Vroug-ht-lron I:\eams, "tc., see ad­

ver "1 semcnt.  Address UnlOll lroL. Mills , Pi t t s burgh , Pa. . ,  

f or ltthogr.l. I) b ,  a t c .  

:Steam Air P ump \Vallted-A good :Second· 
Ha n ll  � t c !l.m A i r  Pump,  cap'lble o f  a pre:-3sure o f  a t  le a. !'l t  
4 0  p o u n d s .  Atldress . J .  B J. r u a. r d ,  2J S o .  3d r,t . .  C amden , N . J . 

But ton-Hole \Vorker-Patent for Sale­
Samp l e worker aen t for 'j5e. A .  W. \Vebster,Aosonia,Ct.  

\Y,lllt(,d-Circu! aB and Price Lists from 
�Ia.kers o f  sUlall  'Ya ter �l o t o r i .  sui table f o r  rUll n t n g  
light machinery. Address Por te r  Blanchard's Sons 
Con cord, �.  H.  

Safe Lnvest mellt .-For Sale-Big Mnddy 
Co al , T imb er , a n d  F !lfm l,llnd s .  T h e  w h o l e  or o n e  t n ter­
est In 7!1)?!l Acres of tbe Bi g Muddy Smel t i n g  COBI Lands, 
!n Jackson Connty, Illinois . VeIn 3 and 6 feet  In 80 feet 
from surface ; fiye 1mproyed Farms ,with 2-16 acres under 
fences ; Timoer.  iuch as 'V h t t e a n d  Eurr Oak, Wa lnut 
P o p l a r ,  Ash ; b e i n g  500 acres . T h e  Timber a l o n e  will 
pay for t h e  It6.D d .  The St. Lou1s and Cairo Hallro a d rUllS 
through f:'alll la nd s ,  i W O  mllcs trom Murph} sb oro , the 
couuty scat of J acksoll C o un ty , [11 .  'Yin sell the w h o l e  

for $i5 p c r  a c re , and. take half o r  one third intere s t .  
Addres:-. Do bschutz & Abe n d ,  O wn ers o f  three Mi n es in 
S t .  C lair Co. ,  Il lino is ,  Bell e ville , S t .  Clair C o . ,  Ills. 

Deane s Patent Steam Pump-for all pur· 
poses-St rictly ti n t  cla�s a n d  rel iable . Send tor ci rcular . 

W. L. Cha.e & C o . ,  9.\ & 97 L i berty St . ,  N e w  York.  

Spinning Hings of a Superior Quality­
'Vhl t i o t:' v i l l c  � p l n n i llg Hmg Co., W h l tt n s n l l e ,  .M a s s .  
S e n d  for s � m p l e  and p r i c e  l 1 s t . 

\Vanted-'l'he �fannfactnre of "Specialties" 
made m O ri tly o f  Woo d .  Sayer & Co . , Me3dvflle,  Pa . 

The Pickering Governor, Portland, Conn. 
Portable Engines 2d hand, thoroughly over· 

h auled,at X Co s t . L H . Shearm.u. 45 C o rtla n dt S t . , N .  Y. 

The I mproved Hoadley Cnt·off Engine -The 
Cheapest, l:k s t ,  a n d  Most Ec o no mica l  otearn-p o w e r  In 
the Un ! te d  S l at e ' .  Send for c!rcular. W .  L. Chase & 
C o . ,  95 & 9'j LI be r ty St. ,  N e w  York . 

Mechani cal Expert in Patent Cases. T. D. 
S t e t s o n ,  23 M UTl"ay St .• N e w  York . 

Gas and Water Pipe, W rought Iroll. Send 
for p rice hat to Ba.iley, 1" arrell & C o . ,  P I t t s b urgh , P d, .  

Forges-(Fan Blast), Portable and Stati-on· 
ary. Keys t o t: e Po rta bl e Forge C o . ,  PhtlaHl'lphh, Pa . 

FoiLers and Engines, Second Hand. Egbert 
P Watson , H CllII S t  . . l> e w York. 

The "Scientific American" Office, New York, 
I s  fit ted w i t n  the M l n t a ture Elect ric Telegraph: By 
touch ing l i t t l e  buttons o n  the de s 1l: s  of the manager! , 
S i g n als are sent to persons ln the various dep artm e n ts 

of the estabHshmen t . C b e a p  and elfectl v e .  Splend!d 
for shops, omces, awe11 1 n gs .  'Vorks fo r any dIs tan ce .  
PrJce f5. F.  C. Beacb & C o . ,  ',63 Broadway, New York, 
Mal< ers. Send for free tllustrated Catalogue . 

All Fruit·can Tools,l< erracute,Bridgeton,N.J, 
Brown's Coalyard Quarry & Contra.ctor's Ap. 

para t us for holstfng snd co n veying mater1als by tron 
cable .  W. D. Andre ws & Dro . ,  4U Water St.,  New York. 

For Solid Emery Wheels and Machinery, 
lend to t h e Uni o n  StOlle Co., Boston, Mas!!., for clrcula.r. 

Lathes, Planers, Drills, Milling and Index: 
Mach i n e s .  Geo. S.  L i n coln & Co ., Ha.rtford, Conn. 

Hydraulic Presses and Jacks, new and sec­Olld hand. E .  Lyon, 4jO Grand Street, New York. 

Electric Bells for Dwellings, Hotels,  &c.­
Most reU . ble and cheapest Botel Annnnclator. Cheap 
telegraph outftts for learners. Ins'ts tor Private Lines, 
Gas Lighting Apparatus ,.tc.  J .H.Hessln,Sc.Cleveland,O. 

tallfug Mach1ue . Send for circular o. n d  sampl e  01' w ork . 
B. C. Mach'y Co .• Bat.tle Creek.. MlclL . Box 227. 

G. X. D. will find d irections for removiol! 
stains from cloth on p . I 7 1 ,  y o l .  3O.-C. N .  F .  w i l l  lind 
directions f o r  prepari ng 8um.!1ch o n  p . 'H .  yol. 30.-G.F . 
w i ll ftnd a recipe for printer's I n k  on p. 154, v o l . 30, an d 

direc t i o n s  f o r  galvanlztn g s h e e t  i r o n  on p. 59, v o L  24 . ­
M. W. C. w!ll  lind a reC i pe for gelatin ( I s l n g l . , , )  c e m e n t  
o n  p .  27, v o l .  3 0 ,  alld for cl ean lng brass o n  p .  102 , yo l .  25. 

J. S. asks : How small a circle can a small 
l ocomo th'c turn o n  wi tho ut Cb-USI D �  f riction e u ough to 
overcome the power o f  2 one t 'l c h  c y J i n d e r s ? Tbe driv­
t n �  whe e l s  a r e  4 Inches t n  d l ameter a n d  6 1 0 ch e s  bet ween 
each dct ver from c e n t e r  to cen t e r, a n d  14 I n c b e s  from 

the hack drtver to the forward truck w h e e l .  The truck 
w h e e l s  arc 4 I nche s from c e n t e r  to c e n t e r . A .  It will 
dep e n d  u p o n  t h e p l a y  o f  t ll e  whee l s  on t h e  track. You 
can s trike arCd w i t h  d i ite r e n t  rad i i ,  and determ i n e  the 
que� t i u n  f\ U e r  8 fe w t rtals.  By making t h e  i n t e r lD e J f a t e  
w h e e l s  wi tho ut fl a u g e s ,  y o u  cun turn the locom o t lve i n  
a very sha rp curve . 

R j\1. says : 'fhe present method for saw· 
ing m !l r b l e  i s  w i th s a n d  and water,  a c t e d  u p o n  b y  n. soft 

Iron bl a d e .  1 . Can t li e  t e e th o f  a s teel blade b e  hard­
c lle d  enough t o  saw mar bl e and s t a n d  the wear for any 
tIme ? A .  It h a s  n o t  b e e n  I o n n d  practica b l e .  2 .  If this 
would. n o t  a.nswer,  h o w  would it d o to u s e  t h e  s t ee l  
b l a u e  I n s te n Li.  o f t h e  I r o ll ,  as w e  cou l d p u t  a g r e a t  deal  
more pressure o n  i t ,  a n d  na turally d o  more s� wln� ? A .  

T h e r e  w o u ld Tlo t  b e  an y a dvan t age , f n  o u r  c p i n i o n .  We 
b e l i e v e  the diamonds are the on ly cutters that are prac­
ticabl e . 

J. B. F. H. asks : How long do you suppose 
a vacu u lll c oul d  be m a ln t a. ine d  if form e d t n  a n  aIrtf gh t 

cylinder wi t h  a rub b er leather p f s t o n_? A. For e v e r , tf 
the cyHnder were perl cctly airt igh t .  

J.  H. A. asks : What is the rule for caleu· 
13ti ng the blo w of a s team hammer "? We 1l6.ve a 3OU lb l:l .  
steam h a m m e r  w i t h  a 5 i n c h  cy l I n der a n d  12 inch es 
Itr o k c ,  wo rking a t.  a pressure o f  1 00 Ibs . to the sq ua re 
i n c h . 'W h !l t  i s  th e  we i gh t of the b l o w  w i t h  the h a m m e r  
w o r k t n g  a t  f u l l  s tro k e ?  A. We do 1I 0 t  k now of  auy r u l e  
by w h t c h  you can ca lcu la.te t h i t! . 

R G. H .  asks : Call vou inform m" of a 
cheap me t h o d  o f co ns um i ng ·  the slll e k e ,  or part of i t ,  

fro m soft c o a l ,  I n  a f urnace u n e' e r  t w o  t u b ul a r  b o i l e r s  

42 I nche s by 1'� fe e t each ? A. A common p lan , w llic h  I s  

fre q U f'lltly s uccess f ul ,  i s  t o  admi t a i r  to t h e  p ro duc t s of 

combustt o n , after t h e y  l e a v e  the f u rn a c e .  O t h ers a d ­

m i t al r  t o  the f urnace , ubo\- e  t n e  tl r e .  You will  find 3 
great deal of intere s t , tn t ht � c o n n e c t I o n ,  in �l r.Cbarles 
"'�y e  Williams' work s .  

V. A. says : I have lately had all  arg-ument 
with .. fri e n d  on t he s ub j e c t  o f  the ball drop ped down 
a hole thro ugh the c luth 'd diam e t e r .  T h e  s u bj ec t ,  be· 
i o g  c o nj ectu ral , cannot o f  course be subnlit t e d to ex­
p e rtme n t al r e E c arch ; but inasmuch a.s some of th e well 
known princi ples of matter may b e  I n volved.  we h ave 
agreed t o  abi de by your o pi n I o n . H e  a sserts  that t h e  
b a l l ,  o n  arrivi n g a t  t h c  e arth 's c e n t e r  B D d  l o s i n g  i t s  
we igh t ,  a l s o  l o s e s  i ts moment u m ,  and will co me to re s t  
without pe�8l n g  t b e  e a r t h 's c c n t e r .  t a m  t n c l t n e d  t o  
d i s a gree w i th h i m  o n  the ground t h a t  h i s  a&: s e rt t o n I s  a t  
vari an ce with t h e theory o f  c O U S C r Y ll t i o n  o f  force , a n d  
am o f  t h e  o p i ni on t h a t  t h e  ball  w i l l  O S C i l l a t e  for e v e r  
f r e Hn  e n d  to e n d o f  the dtame t e r,proy l d e d  that f r i c t i o n ­
a l  o r  r e t a r d i n g  m e d i a ,  �uch a s a i r ,  e tc . ,  b e  excl uded. 
Your o pi n i on Is res p ec tfu l ly sought on t h e  q u e s t i o n .  
A .  We i n c l i n e  t o your o p i n i o n . 

W. S. B. asks : 1 .  Is the use of tobacco by 
sm okt n12 it i n j llriouB to t h e  t e e t h ? A. Y e s .  �. ]f s o .  

w h a t  p a rt o f  the t o o t h  d o e s  i t  first affe c t ? A . It atre cts 
the uppcr pnt o f  the teeth,  n e ar t h e  gum s .  3 .  Wh!l.t ef.  
f e c t  d o e s  it h ave on t h e  b rai n ,  I f  any ? A. There 1 s  D O  
dou b t thut the u s e  o f  t o bacco has a n  IvjurlouB effec t up · 
(}n th e brain .  H To bacco smokin g excttes an ab un dant 
secretion of saltva ; h ence s o m e  pers o n s  mal nt atn  that 

t obacco smo k i n g  a i ds digesti o n .  Smoking act s o n  th e  
intest1nes as  a sl ight purgattve,  a n d  n o  doubt a p i p e  or 

cigar smoked after breakfast 1s b en eficial to some p er ­
Bons . Smoking to excess I s  no dou bt a very harmful 
babl t ; i t  dIsorders digestion , e-reatly lessens the appe­
ti t e ,  prod uces much restle8sness a t  ntght, an d w e a k e n s  
b o th m i n d  and body. C nronic p b aryng"!tl s ,  a n d  chronIc 
dyspeps!a ! n  80me Instances, may b e  clearly traced t o  
smoking in excess.  Even amauro !ts i s  s a i d  to be some � 
times produced by exce8slve smoking. Kall!ker teaches 
that n!cotlne quickly paralyzes the brain and desh oy. 
volun tary movemen t .  "-(Ringer . )  

L. C.  T. asks : \Vith what tasteless compo· 
!l t1 0n can I coat th e inside of a. keg t o make it  a.lr an d 

gas tigh t ? I have tried rosin 8 parts  to 3 ot b ee s wa x , 
m e H e d  and poured i n ,  but without any good efl ect . I 
thi nk t h a t  the h eat f r o m  th e compost llon caus e s  s�rtnk· 
i n g  o f  the stave s , which cannot b e  tightened a f ter t h e  
com p o st t ton s e t s  o r  c o o l s .  A .  T a k e  an a qu e ous solu­

t i o n  o f  gelati n ,  a.bout 1 q uart o f  ge l a t1n t o  3 q uarts of 
water .  Heat the barrel a n d  pour I n  th e gelatin s o l ution 
boiJing hot.  Uevolve the casks several t imes u n t t l  y o u  
a r e  satisfied t h a t  t h e  g e 1 4 t t n  h a s  r e a e b e d  every part o f  
t h e  c a S K .  Draw off the remainder. Al l o w  t h e  cask t o  
beco me cold.  Then p o u r  a so lu t.1 o n o t  tan nin t n  wa t er 
t n t o  the cask,  i n t h e  salDe ma.nllPr as the gelattn,except 
t h f\ t  duri ng thIs p rocess everyth i n g  must be co ol .  D r a w  
off t he tannin solution and al lo w t h e  cask to remain un­
d i sturbed for t w o  or t hre e  hours,  w h e n  y o u  have a E ol i d 
coating, u p o n  t h e  I n s id e  of t h e  cask.  of tan n ate of gel ­

attn . 
H o w  c a ll I make root b e e r ? '1'0 mak e root beer,  t a k e  

3 gll1 J on s o t  molasses,  a d d  1 0  gallons o f  wa t e r at 6 0 0  Fah. 
L e t  thi s stand 2 hours , then pour into a barr e l ,  and add 
p o wdered or b r u l s r d  sa ssafras a n d  w i n t e rg r e e n  bark, 
each � 11)., lIrui s e d  sarsa pari lla roo t � l b . , yeast 1 pi n t ,  
wa t er e n ough to fill t h e  b a r r e l ,  say 2 5  gallons. Ferme n t 
tor 12 n o urs and bottle . 

J. T. P. asks : 1. How much greater wonld 
be the h ea t  in a bOX, til le d w i th s t eam t h rough a p e r l o r ·  
at e d  pipe,  with t h e  pressure I n  the b oile r at 40 I b s .  than.  
a t  20 � A .  Temperature a t  40 1 03.  would b e  29,0 Fah . ; 
at 20 I bs . , 259° Fah . �. Is th ere any instrument f o r  
measuri ng t h e  h e a t  I n  s uch a b o x ? A. 'fhe temp era ­
ture c a n  be me a sure d with a thermometer. 

J .  B.  R. asks : What is the best method of 
extrac t i ng tannic acid from new white oa.k wine casks,  
so a s  to make thcm per fec t l y w i n e  clea.n "? A .  E ther i� 
the best 8olvent,  b u t  being expensive yo u can use al e o · 
h o l l n  ! t s  place . The alcohol can be u e e d  ago!u , If p url·  
!led by d!.tillatlon. 

L. G. D. asks : How can I prevent the bodies 
of butterfllcs and m o t h s  from becoming oily,  an d secure 
tho se that are already ony from becoming morc 80 ? I 
do n o t  wish to cu t out t h e  intestt n e s ,  as t h a t  makes the 
body look unnatural . A. Soak t h e  I nsect !n b e n z i n e  oy 
dropp i n g  the l 1 q u i d  upon Its thora x , c o n t i n uing this 
unt i l the Insect I s  t h oro u gh ly I m pregnated even t o  t b e  
t i p s of I t o  w ! ngs ; t h e n  d r y  I n  I h e  wind.  Pin th e I n s e c t  
u n d e r  a wi nd o w raised a few in ches ,  or any o ther pl ace 
wbere a sufflcient draft o f  af r ca.n b e  obtained.  T h e  
moth s h o n l d  be p l a c e d  w l t h !ts  b e a d  p o i n ting I n s i d e ,  so 

thllt the inrushing air may b l o w  u p  t h e  feathers of t he 
i Ui�ect a n d  p r e v e n t  them from becoming plastered o r  
s t u c k  to e ach o ther . 

S. L. asks : Can yon gh'e me a simple pro­
cesil fo r making bone bJack or ani mal charcoal,  hsed I n  
the manufact ure of blacking ? A .  P u t  clean bones in a 
cruclhle ,  c l o s e ,  and e x p o s e  to s t rong heat t i l l  calcined . 
Cool t he crucible,  remove a n d  p o w der t h e  c o n t e n t s ,  
w a s h  t h e m  III warm w a t e r ,  and dry. 

G. H. asks : What id the process of stain· 
tng glaBs ,  s uc h as  I s  used fo r chUrch windows, etc. � A .  
The differe n t  compounds for painttng o n  glass are gla s s ­
es o f  ea.sy fus i o n ,  c o l o r e d  w i t h  ground m e t a.llic oxi des 
and la1fl o n  the glass  w i t h  spirits  o f  t urpen t t n e .  

"'Ti l l l f g h t ,  t n  p a ss i ng through s u c h  g l a e s ,  a s s u m e  I t s  

col or a n d  t r a n s m i t  I t  t o  a n y  o bjec t u p o n  w h i c h  i t  l.l.1 ay 

be r e fl e c te d ? 'Vln ltqulds so tra nsmi t t h e i r  colors !' A. 
Yes, i n  b o t h  ca s e s .  

G. K. asks : How can I mix a ('el1lent that 
will h arden under fresh o r  salt water , i n  21 h o lUS or l e s s ,  
a n d  b e  o f  a . ard and durable n ature ? A .  1'011, d o  n ot 
state what u!:!e y o u  wan t to m a ke of the cemen t .  There 
are several h ydraulic cements ; the followtng ia  o n e : 
Powdered clay 3 Ibs . ,  oxide of Iron l Ib . ,  b o ! l e d  on to 
form a sttfi· pa s t e .  

P .  J.  K. ask s : I do not qnite nnderstand 
h o w  i t  is proved tha.t th e  earth i s  ro und , by vie wi n g a 
ship on th e ocean . The geogra p b y  b o o k s  say t h a t  t h e 
first part of a ship t h a t  Is s e e n  is t b e  t i p  of t h e  mas t . 
How can this b e ,  as wa t e r  cannot be r ou n d , as It  al way s  
seeks l ts level "? A .  Y o u r  idea as t o  water H fin di n g I t s  
level " 1 s erro n e ou s .  Water, b y  gravity, assumes t h e  
spherlca.l 1' o rm o n  the e a r t h ' s  8 urface ; a n d  the ro tundi­
ty o f  t h e  earth can be demo n stra.ted b y  the means 
you delj!crlbe a s  well  a t  Bea as O Il land.  

R. S.-The phosphorus light YOll mention 
i s  wel l k n o w n ,  anu has b e e n  de sc ribe d i n  o u r  column s .  

C. \V. saYR : On Augnst :1 a brilliant star 
was se e n i n  t h e  w es t , immediately after s u n s e t ; I t  was 

as bright as t h e  SUD . and gra dua ll y faded away ttl l  no­
thing could be s e e n  of I t .  What was I t ? A. Probably 
o n e  o f  t b e  mete ors whicl! are 8 0  very nume rous durin g  
this month . 

J. C. S. says : I wish to make some marine 
gl ue ;  t n  your excellent book ot " lns truc t io ni for O b ­
tai nin g Patent s " y o u  give di rections for making t h e  
s9.m e ,  n amely :  G u m  sh e l lac 3 p a r t s .  �a ou tch o uc 1 part ; 
d i � 8 0 l v e  in s e pa.ra t e vessels in ether free fro m a l c o h o l ,  
a pplying a gen tle h e a t .  An e n c y c l o p re d i a.  s a Y ri ,  res p ec t­
I n g  ether : I i  Its odor i s  pecu!l9.rlr p o werful and p e n e ­
trat l ng ! f ! n h a l e d ,  produc ing I n sensIbility t o  pain,  e t c . 
G r eat care s h o u l d  be t aken n o t  to p o u r  it out w i t h  a 
dame b e l O W  I t ,  otherwise an e x p l o s i o n  of a dan ge ro us 

character might ensuo . Mixed w i th certaIn proportions 
o f  air,  I t  forms a hi ghly expl o sive compo un d . " I m us t 
confess that,  In �h e face of t h e  above , I sh(�lUld be afratd 

to u s e  e t h e r  f or maklng gl ue untiJ  [ hear fur t h e r  a b o u t  
f t .  A. I f  prop e r  c a r e  b e  take n ,  t h e  da ng e r i s  sma l l .  
Keep t n  airtight vessels  I n  a c o o l  p l a.ce . We c 9 n n o t  see 
the necessity o f  pouring the e ther o ut wi th a flame be­
n e a th I t .  

\V. A. P .  Rays : Please give me a re�ipe for 
glue th a. t  wil l b e  tough and stroug,  t') fas t en elllery to 
l eather . A .  Marine glue, ma.de of shel lac and i n d i a.  
rubb c r d 1ss01ved i n  n a p h t h a ,  w i l l  p roba bl y a n s w e r  W f' l l .  
It i s  rf;commendcd bV s o m e  t o  a d d  a Ht tle mllk t o  ord i ­
nary g l u e ,  i n  s e c u ring e m e ry t o  l e a t h e r .  

H .  W. X. asks : vVhich goes the fastest, a 
sh ell b o a t  p u l led by t w o  p e rso n s , u s i n g  t w o  o u s  a p iece 

10 feet l on g, o r  o n e  pulled b y  t wo persons using o n e  O U  

a p i e c e .  1'2 f e e t  long,  weia-hts b ei ng e qua l ? A .  Thi s 1 s  
scarc e l y a matter o f  theory, b u t  i s  o ne o f  those q u e s  
t! one w h i c h  s h o u l d  b e  decIded b y  direct e x p erIme n t .  

O. E.  H. asks : Can a belt be laced so that 
the h.cing will n o t b e  crosse d  o n  either side, a D d  a t t h e  
same t i m e  be s trong en ough t o  h o l d  from p u l l 1 ng o u t  
on a b elt t h a t  b as t o  be so tight a s  to he stretch e d  o n  t o  
t h e  pull ey by cl amp. ? A. W e  th ink It ! s  better f o r  tne 
lacings to crOBS . 

C. M. p, 8 sks : How can I Keep metal boxes 
from getti n g  loose ? Is there an ything yon can put on 
the Iron before you r u n  the metal that will make the 
latter stick ? A .  The Iron ohould b e  r e ces,e!! or pro' 
vlded with holee to retain the Babb!tt metal I n  p o st· 
HOIl. 

C. H. H. asks : What is wire drawing in a 
ste am en;"J i n e :'> A .  It is a red uc t 1 0 n of the pr el" :, u re of 
s tea m by c o n tracting the o p e n i n g  through w h i c h  it. 

passe s .  

Ho w i s tlle ltamm e r t e s t  ap plte d to steam b O I l ers ? A .  

B y  t a p p i ng t h e  b o i l e r  gently wtth a ligh t h am nlf-' r ,  a n d  
j u dg ing by t he s o u n d  whether t h e  i r o n  h a s  dete rior ­
a t e d .  

B. 8sks : Is  not an asymptote a line which, 
a pp roaching a circle.  (, O ll t I D U (' s  t o  i n fin l ty w i t h o u t  
t o uch ing i t :.> A .  A n  a sym pto te i s  a s tra1 ght l I u e  whte 
con t i n u a l ly a p p r o a c h e s  nearer t o  a c u r v e .  b u t  n e v e  
m e e t s  i t . The straight l i n e  I s  c on ti n u a l ly dh' l tii n g  t h e  
tl l 'cHanc e b e t w e c n  i t !:! c J f  an d the curve,  E O  th a t ,  lJ e t wee n 
t wo s u cce ssi ve equal l e n g t h s  of th e stra i g h t  l i n c ,  t he 
.b tanc e b e t w e e n  til e curve a n d  t h e  s t ra ig b t H n e  is on l y 

a fra.c tio n as great as f t  was b e fore j b u t  as t h e r e  W i l l  
al w a.ys b e  some dista.nce t o  divide,  t b e  t w o  lie.es w i l l  
never - m e e t .  

Can t w o  b o d i es a pproach c � c h  o th er from o p p osI t e 

dire c t i o n s  in t he same I 1 n e ,  w i t h o u t  m c, et i n g ?  A .  T h e  
p oss ibt l l ty of t h e  t w o  balls  c o n t l n u a. l I y  a p ::>roach i n g .  
a n d  n C V t ' f  lll e e tt n � , m i g h t  b e  c O H cd v t d .  I m a g i n e  t h p lU  
to b e  8 u bj l" e t  t o  a l a lv  by wh i c h. t h e  s p a c e  t h r o u g h  w h ich 
they m o ve d  I n  one s e c o n d  was a l w �y s  h<�a tlw d i s t a n c e  
b e t w e en them a t  t h e  e O Ill ll l C ll C C m t' n t  of  t tn t  l:i c c o n d .  

The n I f  the distance b e t w e e n  t h e m  a t  a n y  gi v e u  p o i n t  
w e r e  2 f e e t ,  i t  w ou ld b e  a f ter 1 s e c o ll d ,  1 f o u t  j a f te r :.! 
se co nds ,  % f o o t ;  a. f ter �{ seconds,  !4" f o o t  j a f t e r  4. s e c ­
onds, X" f o o t ,  a u d  so o n ; an d  if t h e  l a w  were u n c h a. n g e d  
t h e  lIal ls would n e v e r  mee t . 

L. B. asks : \V i l l  a c ommon eor.",on boat, 
usuul ly  called i n  � O U t:-l Caro l ina a mountg,in boat . p r o ­
p e l l e d  b y  a n  engi n e i n s t e a. d  o f  p o l l' S ,  b e  B ubj P c t e d t o  
U n t t e d  S t a t e s  i ns ;>e c t t on , a u d  b e  re quir e d t o  ha. v e a 11 -
ceDsed engineer alloard ? A .  Y e s .  

A. \V. S. asks : HaYing run an Eng ine for 
t w o  years, I wan t  to le� rll t o  oc Ull (Wl;l n e er.  C a n  y o u  
t ell  me w h e r e  to go t o  l eHn mo re o f  t h e b u s i n  eEB ? A .  
Y o u  D e e d  s h O T) e x p e rience a n d  e d u f'at i o u .  C o r n e l l  U n t  

vers i ty fur.uishes b o t h . You c o ul d e u t e r  11 machine 
shop and employ yo ur spare time i n  8 t u d y . 

J. H. X. asks : What horse ] lower steam 
eng i n e i s  n ece ssary to perfo rm w o r k  o n  a fa r m .  s u c tl a s  
gri nding.  s a wing, ctc.  r A .  From :-J t o  5 ho rs e  p o w e r .  

'Yhat i s  t h e  ca p ac i ty , 1 n  t h e  l u d l cateu h o r s e  p o w e r  o f  
a s t e a m  engine,  o f  a t w o  h u r8e t r e a d  p o w e r .  e J e v a t e d  
and dri n � n  by h ors e � ,  i n  th e  Ill d u n e r  usually d a D e  b y  

thre sh ers � T h e  h o rs e s a re to b e  o f  m e di u m  S I Z e  a n d  
c a. p a c I t y .  A. Fr0m 3 t o  4 h o r s e  p o w e r. 

I.  asks : A' friend of mine affirmed that 
the r e ,- o l u t i o ll s  o f  a w l J e e l  c o u l d  b e  i u de tiu i t e ly In·  
crf> a. !l e d  lIy the use o f  a. n um ber o f  lllul t t p ly w g  w h p e l F.l ,  
w i t h o u t  i n creaSI n g  t h e  m o t o r  p o wer. 1 a ve rre d  t h a t  
t h i s  c o u l d  n o t  b e  do.1 e  w i t h ou t  i ncreaSing t h e  m o to r 
power,  for t h e  weight of t h e wheels  w o u l d  c o u l l t (' rbal­
a n c e  tho rapidIty o f  t h e  m ot i on ; and that fl n a l 1 y  t h e 
mechan ism w o u l d  b ecom e  so h e avy t h a �  t h e n um b e r  o f  

r e v D ! u t i o n s  w o u l d  n o  longer b e  I u crca s c d . W h o  1 �  
r 1 g h t !' A .  Ev ery addi tional  c onn e c t i "n w o u l d  r e q u ire 
s o m e  po w er to drt 'lc i t , an d therefore y o u r  fr1el.id 1:3 I n  
e r r o r .  

J .  It :S .  asks : Is i t  a fact  that ice hOIl � ' 'l 
t a k e  tir e  by ep o Il ta u e O lls c u mb u s f i o n '! If s o ,  I w o u l d  
I t ...: e a ", c1 e u t i fic e X I , l a n a t l o ll af  t h i� m'lt t r r .  I G a V e!  n o ­
t I c e d  t h 'l t t h e r e  1 1  ".1. \"e h e e n  q u i [ L' a n u m b e r  o t  i c e  h l U S e E!  
b urn ed t tJ.i o.;  s e a s o n ,  and t ha t t h e  c a us e w a. s  attrl lJU t c u.  
t o  s pon t a ne o u s combustion . One w a s  bur n ed i ll 1I1 a 8 -
sactllU-l e t t s  on t h e  n igh t of .J uly 31 .  T I l e  bu l l d in g w a s  
40.-.:3') f e E t ,  w i t h  20 f o o t  p o s t s  m ade I1 S  t i g h t  a s  p 0 8 s 1 b l c , 
wi th n o means of Yen ttlatior. ; it was ti l l e d  t o t h e  p l a t e s  
w l t h  i c e  p acked in fine sa w d u B t . _ T h e  p ar t i e s o w n i n g  
t h e  Ice h a. d  a q un n ti t y t n  a n o t h e r  b u t 1 tl l r. g  p ackc J III 
sma.l l hay : a f t e r  u s i n g  t h e  i c e  t h a t  W ll �  p acke d In h a. y ,  
they dried the h a y  a n d  fi p r e a d  1 £  u p o n  t h e  f cc i n  t h e  i c e  
h o us e .  F o u r  dayg a f [ e r  t h e  bu l 1d i n g w a s  disc o y c r c ll.  o n  
fi re,  t h e  fire bursting f r o m  t h e  r o o f .  A .  'Ve are n o t  
a w are o f  a ny o t h e r  c a s e  1 11 w hi c h t h e  o f l g i n  o f  a fi r e  i n  
a u  t c e  ho us e h a s  b e e n  a t t r i b u t e d  t o  F. p o li t l). n e O U B  c om · 
lJ u s t i o n , a l t h o uglI t h e  b arnl n g o f  i c c  h o u !l.es IS a s o m e ·  
w h a t  1 re q u e n t  e ve n t .  'Vorkmen s o  com n.: o u l y  smo k e  
p i p e s  ab o u t t h e i r  work t h a t  w e  w o ul d  be l n clfn e d t o  
a H rl bu t c t h e  orlglu o f  t h e s e unfortu n a t e  u i s a s t e r s  mo re 
t o  t h l s  c a u s e  t h a n  to any o th e r .  'Ve w o u l d  t"l e p l c a E e d ,  
h o w e v e r ,  t o  rt' c ei v e  f r o m  o u r  correspondents  a n y a d d i ­
t i o nal  facts b e ar i ng U p O ll t h e  s u bj e c t .  As to p r o y l d i n g  
s peclal lll c a li s o f  v en t i l a t i on f o r  i c e  h o us e s , w e  un d e r .  
stalld t h a t  I t  i s  c on s idere d  by m a n y  c e s e u t i tl l  t o  t h e 
proper preserva t i o n  of l L c  t e e  to do s o ,  

S.E.J.says : If  we have a plane snrface wn­
t at n l n g  a s qu are foot or y a r u ,  how m u c h  m u re p r e s s u r e  
will  there be o n i t  w h e n  i t  i s  p lace d 8 0  t h a t l h e  w t n d call 
bl o W"  s quare agal11st It .thi.n w h e n  1t Is i)la � l> d  at an a u g l e  
o f  :,Wo,  300 or .J 3 °  to the wi n d "? A .  E x p e r i m e n t s  h u v e  
n o t  lJeen s afticiently exte n de d t o  e n a b l e t h i s  q u e st i o u 
to be an s were d e x a c t ly. Rob i n s  !l nLl. Bo r da.·� e x p l;', r i �  
m en t q , however, s e t' IU to s h o \v t n a t  t h e  p r e � s u r e  o n  
oblique surface s vari e s  n early a s  the s i n e  o f  the a n g i t� 
of inciden c e .  

C. D. says : Please g-ive me the number of 
figur es t h a t  i t  requi res t o  UHl k e  a b i l l i o n . A frt e n d  s a y !;  
tha t 3.750,340,240 s tan d f o r  t h r e e  b i l l i o n , s e Y e n  ll llll U J c d  

a n u  fifty m i lli on , three hundl' f d  a n d  forty t h o u s a n d ,two 
hundred a n d  forty � and by c on s n l tlDg" t h e  ar i t hm e t i c J 
find that he i8 r ig h t ; b u t  wh en I go to 'Vebster,  I fi n d  
t h at i t  r e q uires a mUllon o f m i l l i o n s  t o  m a k e  a b i l l i o Il 1  
whlc n w o u l d  b e  1 ,000,000 OCO,OOO, o r  13  figu re s .  A .  In 

French n umerat i o n ,  c o m m o n l y  e m p l o y e d  i n  thil-; C O U D ­
try.  a b i l l i o n  I s  a tho usa.n d m i l l i o li ., .  I n  the E n g-l i a h  
n um e rati on , 8 S  gt"cn by W e b s t e r ,  a bi ll io n 1 s  a m . l l l o n 
m t l l l on s : a n d the first exam p l e .  rea.d hy t h e  E ll g l 1 � h  nu­
mera ti on , w o u l d  b e  three t h o u � an d S e Y t ll h U ll l,! r c d  and 
11 f t J  mi l l ' on !:! , t h ree hundred a n d  fo r ty t h O ll S a. ll ti ,  t w o  
hu n dre d  a n d  forty.  

A. L .  K. 8sks : What are the three and fh'e 
C f n t  p i e ce s ( Il O W  i n  u s e )  c o m p o s t· d  o r :;  A . T n f € e  
fourth s C 0 p p e r  a n d  o n e  f o u r t h  n I c k e l .  The fi v e  cen t 
piece Wetg3S 77 ' 16 gra.ln!i; a n d  th e t h ree c e n  t, 30 gra.! n F .  

G. A .  says :  J. S .  S. says that h e  r u n s  one 
p ai r o f  t u n s  ( o r  ro ck s,  a s  h e  c 1 1 1 s  t h e m )  0 11 40 I b s .  o f  
ste am . I s h o u l d  l 1 k e  t o  kn o w t h e  s I z e  o f  h � B  b oH," r a n d  
e n g i n e ,  also t h e  size o f  s t o n e s .  a n o  k l n d  a n d  qu al i t y o f  
work don e .  I ha \'e a tu bu l a r b o i l e r ,  1 0  f e e t l a n g  a n d  .j 
feet in diameter,  w i t h  ';2 t wo i n c h  t ubes , wi1 h a g r a t e  
surfa:r:e of 16 squar e  f e e t .  T h e  e n gine h a s  t w o r yl t [J d e r s ,  
' Y2  I n ch es bt' re x 12 i n ch e s s t r o k e ,  ru n n in g  105 r eyol u ­
ttons per m i n u t e ,  c u t t I n g  oir at Yz s !" T o k e .  We c a n n o t  
r u n  w i t h  40 I b s .  o f  stearn : wi th GO lb,: . ,  w e  cann o t  gri n d  
o v p r  100 bush els o f  c o r n  i n  1 0  h o urs t n t o  f e f' d  m e a l .  I 

t h I n k  we h ave a g o o d  � O l l e r .  T b e  e n g i n e  w i l l  n o t  g i ve 
us t h e  amount of po wer we wan t .  w i n  you gi ve U,:l y our 
op!nl o n ,  and w!ll  J .  S. S f u r t h e r  expl ai n hIs case ?  A . 

It mlgbt b. well to run yonr cnglne f a s t e r .  A g O O d  en· 
g!nee r could readlly a.cortaln whether the mach inery Is  
doing as w e l l  as !t shonld. We s h o n l d  b e  gla d to hear 
again from J .  S .  S.,  i n  answer t o  t h e  pr es€n t c o n e s  
p o n dent's i n qutrles . 
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C. J. W. asks : 1. Given a set of four boil­
en, pl ... c c rl 8 [ d �  o y  9 1 d e ; t h e  s t e a m  I s  t a k e n  fro m e a c h  
t li r o u � h  a !  I n c tl p i p e  W h i c h  18  earrt e d  d i r e c t l y  t o  t h e  
front a n d  c o n n e c t e d  w i t h  a G i n ch p ! ;J e  f lln n i o g  panl l c' l  
w i t h  t h e  f r l H H S.  F' r o m  a b o u t  !Ill tl W'ly b e t w e e n  t h e e n d s  
vf t h i s  l u s t ,  a (j 1 r:. c h  p i p e  I s  t a k e n  t o  t h e  e n g-I n e .  T h e  
t o t a l  d i s t an c e  t r o m  t tl e  b o i l ers to t lI e  e n g t n e  1 8  a b o u  t 7 J  
f e e t ,  a n d  1 n  t h l t;  d t Et t a n c e  t h e r e  a r e  f o u r  right a n gl e s ,  
T n e  s team d r u m s  and p i p e  a re a l l  f x p o s c d  to t h e  a i r .  1 � 

t h e r �  gre l t e r  c ,) u u e n s l. t J on on a e c o u n t  of t h e  r i g h t  
a n g l e s ?  i f  s o ,  t s  i t  a p r n' c 1 a b l y  g r e at e r ? A .  Y e s .  t o  
b ') t h  q u p r t e 3 .  2. 1 9  t h e  c o n u e l.ul 'l t l o n  probauly m u c h  
grp a t e r  o n  'l C C ) U n t  o f  e x p o R p. d  c O Il ( H t t o n  o f  d r u m s  a n d  
p i p e '! A .  Y t;! s .  

M. C.  H.  asks : As to the rehtiYl' proppr­
t t e 3  of n i l'  l Il ll  � t � <\ m .  w h i c h  is t h l�  rn o '! l  C l)U1 0 r  e A s 1 b l e ,  
t h a t  l s ,  t h e  lll '1 S t  e hi s t l e  '! [ f  t w o  b o n ers were charg e d , 
o n '� \v i t h  3 t e :l. Hl a Tl(l t il 'J  o th e r  w i t h  a l r ,  each c l} n. p r(, s � e d  
t o  a j) fc s '3 n r e  o f  hlO I h s .  t o  t h e  sq uure t n c h ,  a u d  o n e  o f  

t w o  e ll � t n e ;  o f  t h e  s a m �  s i z e  b e  a t t d. c h e d  t o  e a c h  b o t l ­
er ,  w h i e h  w o u l d  gi v e  t h e  gre a t e r  h u m b e r  o f  fll y o l u  
t b n ...: , c \' e ry t h l ll �  e l s �  b d u g  {-' q u ''l l ?  A . l f  u t i l 1 z e fl to t b e  
lL"� H t  a d v a n t a g � , t h e  H e a rn  w o u l d  g t v e  t h e  g r e a t e 3 t  
n u m ') c r  o f  r a v o } u t l o ll 9 ,  s i n c e  i t  c a n  be c o n d e n s e d ,w h i l e  
n l r  b a p e r m i u e u t  g a s .  

o S.  aAks : S u ppose a bot t l e ,  w e ighted 
w i t h  all ' l t  8. ll (1 so a dj u .� t e d  as to s u bmerge i t  O ll e  1 11 C �  
hJIOW t o e  s u r [ >}. e �  o f  t h e  w a t e r .  h e  m a rlc p e r f e c t l y  t l gh r ,  
v:o u h l  t h e  b o t r l e  c o n t i n u e  t o  s i n k ,  u n  t t l  i t  r c a c l J {� d  t h e  
h o t  t o m :  r f' g' a rd l e s a  o f  t h e  d e p t h ,  o r  w o u l d  I t  1111 I i t s  
c q  \1 1 1 1  b r t  u m ,  a. n lt r e nl "l l I l  � u ii p e n d e d b l' t w e e n  t h e  b o t  t o Ul 
u u d  s u r fJ.c e  '! A .  T h e  ll o t t l e  w o u l d  c o n t t ';l u e  to s i n k:  as 
l o u �  a,� [ t s W � i g 'l t  w.tS g r e 1. t e r  t h a. n  t tn t  o f  an e q u :t. l  
y o l u m e  o f  w a t e r ; w h e n  t h e  t wo b e c a m e  e q u a l ,  t h e n  t h e  
b o t t l e  w o ul d  com · to rest.  

S.  S .  RaVA : I haye t w o  wells ,  4:\6 fpet apart .  
'Y h i ch i �  t il e C h e fl O l' s t  W '�y to a r r a n l;! c  a \\ 1 n dm U I  t o  
p u : n ;l  t h e  w a t e r  o f

'
l» : ll w l � l l s  w i t h  o n e  p u m ')  '! O n e  

W t� l l  I i  � ;) ,  t h e  o t h e r  23 f e e t  d � e p .  A . A b o u t  m i d w a y  b.:·  
t w e c 1  t :l l! t w o w e 1 l 5 ,  b u t  far e n , ) u gh a way f r o m  t h e  c e n ·  
t e r ,  t O W H  id t h e  (}.c e p e s t  w e l l ,  t o  c o m p e n s ll t e  f o r  t h e  
grea t e r  l i f t .  

R. H F. s�ys : On p .  l O t  o f  your
. 
('u rrent 

v o l u ' n c ,  t h e  f o l l o w i n g- p a � s a g e  o c e u r s ,  i n  r e f e r e n c e  t o  
m'l k 1 Jl �  scre w d l l' s : " �I a k. p, an a l l o w a n c e  f o r  s h r i n k a g e  
i n  h a r d e n l ll g ,  ( o r  a l l  h o l e s  s h r i n k  t n  h arfi c u i n g'. ) '  T b i s  
1 b e l i ,� v e  t o) b e  e rr04ile J n � .  L f� t  s o m e  o f  y o u r  y o u u g  

r e a d e r s  t e s t  H j  I t  may l: e l p  t o  t e a c h  t h em m e t h o ll �  o f  
C :1 r a f u l  i IH e � t f g l.. ·, l o ll .  T a. K e  g o o d  s t e e l .  s o f t ,  n n d  d r1 J l  
a.. h o l e  a c c n r a t t  I y  i n  1 t  j t i k e  t h e  p s m e  s t e e l ln t h e  snmc 
c o n d l t t o n  ( n o t  having h e a t e d  it  m e a n  t i m e )  a n d  fit c l o s e ­
ly a n d  v e r y  a c c u r li t e l y  t h e  h o l e  t h u s  m s. d e ,  h a r d e n  t h e  
s t e e l  w l t h  t h e  h l) l c  i n  i t ,  a n d  a p p l y  t h e  r o u n o  s t e e l  I n  
t h e  h o l e ;  i f  1 t  'N i 1 l  n o t  e n t e r  a t  a l l ,  i t  i s  d e a r  t h a t  t h e  
m e t a l  c o n t a f n' r �  i t  b a s  e X Jl a n d e d  inwardly ; i f  i t e n t e r s  
a �  b e f o r e ,  o t ll r r w l s c .  � o w  h a r d e n  t h e  p t e c l  t h a t  b a s  
b e r: n  tl t t E :E1 i n  the h o l e ,  a n d  i t  w i l l  h e  f o u n d  n o t  t o  e n t e r  
t h e  h o l e ,  w h � t h e r  t b e  m e t a. t  o t  t h e  h t t c r  be hur d or 

s o f t . S u p p o s e  that s t e e l  o f  proper d l me n s l C' n s  b e  given 
a n  e v e n  all tl t1 n l ., l I e d s u r f a c e ,  a n d  a true a n ll d e l i c a t e  
c t r c l e  b e  d r <l w Il t h e r t' o n ; t ll 1:' 3  l e t  t h e  s t e e l  h e  hard e n c Q  
a n d t h e  cliame t l' r o f  t h e  c I r c l e  b e  r cm e a s u r e d .  T h e  re­
:- u l t ,  n o  d J u b t ,  w o u l d  b e  a n  e n l a rgcfl tl i .lm e l c r .  n n d  tll'l t 
in c o ns e q u '. �nce of t h e  t e n s t o n  of t h e  m f> t a l  w i t l J i u  t h e  
c i rc l e .  I b e l t l  ve t h a t , i f n o  m e l  al " t.: rc t h t n ,  t h e  circle 
would be u n c h angeo. :  otherw i s e ,  i f  the c i r c l e  w e r e  u l ·  
rnl n i "h e d ,  i t  w o u l d  b e  c o n t ract i o n  o f  t h e  fllrhl  bb o n t  

t h e  mafl�tn o f  t h e  h o l e ,  n o t.  e x p a n s i o n  i n  l lar(k n i u � .  
A .  I f  a n  i n c h  h o l e  b e  b o r e d  i n  a r i e e e  o f  !'l o f [  i r o n  o r  

s t f' P I .  a u d  t h e  I r O ll o r  s t e e l  be t h e n  h a r de n e d ,  t h e  h o l e  
w i l l  h e  l e s s  t h a n  an i n c h .  It' a p i e c e  o f  r o u n d i r o n  o r  

s t e e l ,  an i n c h  i n  d i a m e t e r  a n d  6 I Il ( ' h e s  l o n g"  w h {' n  s o f t ,  
i s  harde n e ri .  i t  b e c o m e s  m o r e  t h a n  u n  i ll.('h 1 n  f i i n m e t e r  
a n d  m o r e t h a n  6 1 n c h e s l o lJ g' .  A c i H� l c  d t ' s e r i lJ c d  o n  a 
s o l 1 rl  t a c e  w o u l d  e n l arge f r o m  h a l lie n l u g ;  b u t  i f  t h e  
m e t a l  w c :'c c u t  a w a y  r o u n d  t h e  1 n si d c  o f  t h r  circ l r ,' t w i 1 l  
t h (' n  b e c o m e  � m a l l e r .  I t. i �  o h \'io u s  t h a t  i ll the o n e  c a s e  
t h e  matn l t n s t d �  1 h e  circle e x p a n ds a n d  f J r c e s  t h e  ctrcle 
o u t w H d � . t ll e r e f o r e  c n largi n g  i t ; w h i l e  i n  the other case, 
t h e r e  b e t n g  n o  o b s t li t l C  t o  t h e  IIl c t J.l findIng room t o  ex· 
p a. n d  i n wa I d s ,  i t  d o e s  s o .  

E. H.  �l . s a '-d : I h �n' in  n a i l )'  use tweln 
t a n k �  ( o r ,  more iH O p e r l y ,  C cl!:! k � ) ,  h o l d l u g'  about s i x  hun· 
d r e d  gallo D s e :u: h .  T h e y  arc o u 1 1 1  o f  IF��t �1 , c h t ;! b n  t w o  
i nc h  o a k ,  a n d  are u s e d  ( o r  n e e l  \r l n g !' p  i r t t � ,  a b l ) u t  p r o o f  

n s t re n e- t h . T i l e y  o f t f n t i m c s  l e 3 k .  W h a t  i s  y o u r  opt n -

i o n  o f  n n  a o p l i c l. t l o n  of p a raill n o u t S i d e ,  a n d  w h a t  
m e t h o d  w o u l d  y o u  s u � g e 8 t  f e r  all lll s i d e  a p pl1catto n ,  tc  
b e  p ut o n  w i tho u t  t a K i n g'  rnd o r  head o u t ? W o u l d  a 
s :l t i l' h . c tory r e .· u l t  be r e a c ! l t ' d  oy JJ l a c l n g  s u ffI ci e n t  p H· 
am 1 in at t n e  tJUIl g- a n d  T o l H ll g'  t he ca s k  a b o u t  t l l t  t h e  
I U L. t e r t fl l  1 :01  W h l l d y  rakpu u :) :  I f  a l l Y  r e malll t n  t h e  c a s k ,  
W o ulii  t h e  p n ·.l1li n  c 'J mlJ t n c  W i t h  t h c  B r i r i t  o r  g "'c i t  
!l n y  fi nr , ) r  '! I s  H s o l i d  o r  l l q 'l l d ? I f  t h e  i o r m e r ,  h o w  
s h a l l  I m a n a g e  f o r  t u c  p u r p o !- e  n a m e d ? A .  Parll.tii u tl. '  
O rd ' ll s r y  t t' m p('ra t u r e  i 5  a s o l i d .  It m c l t s  a t  .1 5 0  t o  66 ° .  
'Ve t lJ l n k 1 t  w o u l t!  be \ It: tl t 1 v r  y ou t o t r y  a n  o u u l de c p a t ·  
t n g- o f  p a r a fti ll 011 t h e  D a r U �  w h i c h  j ea k . I t  w o u h l  b e  
<l HH e u l t  t o  l I ne thp- I n  " L i e  w i th o u t  t a king o ut t h e  h e a d  
T o  a p p l y  t h e  p a rafli n ,  m e l t  I t  i n  s n  i r o n  v e s s d  'I n d  p o u r  
o n  t ll P  p H t s  t o  b e  t i' ca ( !! u ;  t h e n  u s e  a h o t  p i e c e  o f  iron 
t o  r u b  the c o o l e d  p Ha t fi n  (I o w n  sm o o t h . 

E. L. S. asks : W hy dors the G erman stu­
d e n t  l a m p  fi l c h- c r ,  t;vpn w tr h  a n ' w w t c k  'I A .  Y o u  do 
not u�e t i le he:-\t  o f  k e r o e- c u e .  Thl'sc l a lll !l �  a b s o i u t e l y  
r e q u i re i t .  

.J . C .  E .  asks : I s  it b e n e fi cial t o  a heavy 
r u b b " r twlt to k n: p  it w e l l  c o a t e d  with p a i n t ? A. I 
w i l l  be d e c i d c l l l y  I n i ur i o u s ,  causIJ.g t b e  b e l t  to crack 
and c Y t; n t n a l l y  t o  t e !1 r .  

G. B. S. asks : What i s  the principle of thE  
l a c t l J lU e h"' r ? h I t  a n y t h t n g  l t kc the h y d r o m c t e r ?  I f  
n o t ,  in w h a t  r e s p e c t  (\ 0 £' 8  i t  d l tft: r ?  A .  Hy dro:netert 
are of t w o c l a s s e s .  I, of c o n s t a n t  v o l u m e  b u t  variable 
weigh t s ; 2 ,  of C u n !!! tall t weIghts b u t  variable v o l ume. 
Hydromet( ' r s  o f  t h e  fi r s t  c l a � s  a r e  u s e d  t o  detcrrrJ i u �  
tl p e c l 1\c grayt t y .  H y d ro m e t e r s  o f  t h e  8 e c o n d  clnss ( O J  
w h i c h  t h e  l a (· t O ll' e t e r  I s  O U t )  do D o t  d e Lerrr. i n e  t he spe· 
c l fic g r ll v t t y .  b u t  merely f: h o ,v  w h (' t h e r  a l i q u i d  J d  mort 
o r  ins c o u c e n r r a t c ( l .  Pure m t l k  I s Hable t o  gre&1  
than g c s  i n  s t r e n g t h  (owing t o  chan g e  o f  f o o d ,  w e t ,  
dalll O w l' 8 r h e r ,  e t c . ) , s o  t h a t  t h e  l a c t o m e t e r  1 s  n o t  t o  b t  
r e l i e d  u p o n  t o  d e t e c t  a d u l t er a ti o n s .  

J.  :':.1 . '1'.  ask s : 1. A r e  resonators made as an 
a r U d e  o f  t r a d e ? A . N o ,  n o t  t n  t h l s  c o u n t r y ; t hey c a n  
b e  o b t u m e d  a t  )l uni cb . 2 .  H � v e  t h e y  any defint t e form? 
A. They g f n e r 1t I l y  have a. g l o b u l a r  s h a p e , resemblt ng i lJ 
t h e i r  e x t t rnal f o r m  a s m a l l  m o r t a. r .  3. Should they bE 
c o n s t r u c t e d  of any partl cula.r s u o s t s n c e ? A. Helmhol t z '  
r e so n a r o Tf ' , O D e  o f  w h t c h  may b e  s e e n  a t  t h e S teyens I n ·  
s t t tute,  H o b o k e n , a r e  m a d e  o f  p l a s t e r  o f  Pd r 1 s .  4 .  I s 1 1  
t h e  m 'l.SS o f  a t r  c o n t a l h e d  or t h e  c o l u m n  t h at causes r e ·  
s o n a n c e ? A .  T h e  e n C l o s e d  a i r  1 s  t h e  sonorous b o d y  a ll t  
t h e  substan c e  of t n e  g l o b e  h a s  scarcely a n y  Influence on 
t h e  t o n e .  I t  i s  t h e  volume o f  a t r  which causes reso· 
nanc e .  5 .  Should t h e  opening b e  o f  any speci1l.c s ize 1 
A. Th e opening ,hould have a definite size 

J titutific �mtritau. 
M. A. 'V. says : There are several mark s on 

my f a c e ,  t h e  l eR u l t  of scratching w h I l e  h a v i n g  t b e  
s m a l l p o x  a t  t h e  age of 7 .  1\l y age now 1 s  19 .  I 'I.ave 
o u t g r o w n  many o f  t h e  mark � ,  b u t  the remainiD g  o n e s 
gh r e  my f a c e  a s o m � wha.t r o ugh a p p e arance . 18 t h ere 
any p o s s l lJ l e  w a y  o f  remO" l D g  them ? A .  A g e  i s  the 
0 1l 1 y  remedy. 

R. H. P. says : I f  I d issol ve 1 l b .  of 1\I alac­
ca t i n  tu mnriat1C acId,  a n d  t h e ll preci p i ta t e  t h e  t t n  w i t h  
z i n c ,  h o w  c a n  I r e c o v e r  o r  b r I J l g  back el e prt.' c:1 p t tan t 
to m e t a l l i c  t i n  '! C a n  it lie d O ll C  1 I1 a l e a d  cruc i bl e ,  a n d  
a t  w h a t  t e m p e ra t u r e ? A .  Pre c i r t t a t e d  tin can b e  reo 
duced in a. graphi te cruci'hle by m l x 1 n g  I t  w i t h  c y a nide 
o f  p o tasst um aOlI a l i t t l e  c a rb u n a t e  o f  s o d a ,  a n d  coye r ­
i n g  t h e  charge with a layer o f  c o m m o n  salt . T h e  !lre 
s h o u l d  be a bright r e d  and the c r u C l h l e  s h o u l d  b e  left in 
2(, t o  30 minutes.  Tne sa.mple s e n t  i s  not prec1 p i t a t e d  
tin . T w o ' �ssays o f  t h e  s a m p l e  w e r e  m � d t' ,  and f a i l e d  
t o  o b t a i n  t I D ; b u t  l 11 s t e a u ,  o b t a i u c d  i r o n . _\ re y o u  sure 
about i t s  b e i n g  M a. l n c c a.  tin '? 

W. H. K. Jr . asks : What oug'ht to be t h e  
thlckneES a t  t o p  a n d  1J 0 t t om O f  t w o  s q uare IJ r k k  A t',W I{ S  
res p e c t t v e l y  1 0 0  f e e t  and. UO f e e t  h i g h .  e a c h  I� a '  i ll g  an 8 
f c e t  square fi u e  for t h e  ( m t t r e  h i g h t ? A. F o r  t h e  �OO 
f e e t  s t a c k .  make t h e  w a l l s  S fe e t  I hl c k  at b o t : o m  a n d  16 
inches tht c k  at t o p ;  a n d  for the uo f e e t  s t u c k  :� f e e t  8 
t n c h e s  t h i c k  at b o t t o m  a n d  Hi i n c h e s  t h i c k  u.t t o p ,  t h e  
brl c k w o r k  b c i n g  o f  h a r J  brick a n d  c e me n t  mortar.  
1 1' · . 1 9  amnvcr w a s  t n c o r r e c t l y  g i n ' n  1 n  o u r  l a ti t  i S B u e .  
-Ene ] 

J. \V. 1\1. asks : How ('an I fasten ornamen­
tal center p i e c e s .  m a d e  o f  p l a s ter o f  Puis, o n  t o  p l a s · 
tering ? A .  B LU C C O  c e n t e r  p i e c e s  a n d  ornaments of a l l  
k i n d S  are p u t  u p  aft�r t h e  second o r  brown c o a t  o t  plas· 
t e r l n g'-an d s o m e times the tl Ul s M r, g  c o a t - I S  p u t  o n .  
:\Iake a n u m b e r  o f  h o l e s  I n  t h e  p l a s t e ri n g  d o wn to the 
1 1 t h ,  a n d  t h e n  fi l l  them -wtta white mortar,  g 3G' e d  or 
r e m p e r e d  w i t h p l a s t e r  o f  Par!s ; W{ t t h e  c e i l i n g  wtl l , 
a n d  ornam ent!? , at b o t t o m ; y o u  c a n  t h e n  s t i c K.  them on 
with t h e  gaged m o r t a r  as y o u  p l e a s e ;  a n d t f  w e l l  b e d d e d  
t n t o  i t ,  they w i l l  a dh e r e .  C l e a n  oft a l l  l o o s e  mortar 
w i t h  a p l as t e r e r ' s  tJr u !:! ll a n d  plenty of c l e a n  water, af·  
t e r  t h e y  a r e  a e t .  

H o w  C ll n  I p o l i s h  p l a s t e r i n g ,  w hen t h e  l a s t  or w h 1 t �  
� o a t  t s  o f  l i me a n d  p l a s t e r  o f  Pa.rt s '! A .  I n  li a. ni 1l n l s h ·  
l u g'  wa. l l s ,  p l a s t erers u s e  an o l e a g i n o u s  sub� tance cal l e o  
" el b o w  greas e , ! !  by w h i c h  they t mply t h a t  t h e  p o l l s h  I �  
p u t  o n  mall l 1y by m u c h  a n d  h a r d  troweli n g .  G s e  clea!.; 
washf'd w h H e  beach s a n d  tn y o u r  fint!:!hlng e o a t  of I i m t  
and p l a � t er ; take y o u r  b r u s h  i n  o n e  h fi. n d  a n d  y O U l  
tro wel l n  t h e  o t h e r : ftr�t a p p ly clean w a t e r  a n d  t h en 
fo l l o w  1t w i t h  t h e  tro w e l ,  a n d  repeat u n t i l  t h e  plaster 
s e t s  a n d  s h o w s  a p oilsh . 

J. P. ask s : Has a common underg:ollnd 
C i s t e r n ,  well secured with t h e  best of hydraultc t.:elI:. e n t ,  
e v e r  b e e n  tried as a r e c e p t a c l e  for w in e ?  When the c e ­
m e n t  i s  well  s e t ,  w o u l d  I t  be d e tri m e n t a l  to t h e  wi D e  o r  
t h e  w i n e  t o  the c e m en t '!  A .  We are n o t  aWSLre of any 
i n stance of the k i n d ,  a n d  w o u l d  not a d v i s e  y o u  to try 
It. The value o f  w i n e  dependtn g so much u p o n  a cer·  
ta.i n d e l i calJY o f  fl avor,  i t  would n o t  be snfe to subj ec t  
i t  t o  t h e  a c t i o n  o f  the c l u d e  m !l. t e r f a l s  o f  whtch s u c h  a 
r e c e p tac l e  w o u l d  be m a d e .  

W. G. H. asks : How can I test the effeet of 
fro s t  u p o n  s -t m p l e s  o f  arti ficial s t o n e '! C a n  I d o  I t  w i t h  
s u l p h a t e  o f  s o d a '! A .  E x p erimen t s  o f  t h e  ktnd referred 
t o  have been made by PrO f e s s o r  C. F. C h a n d l er , of the 
School o f  M i ll e R ,  whom y o u  may a ddress a t  EaRt ·J 9tb 
stree t , c o rner Fo urth a,rn u e , i n  this c i t y .  

C. :\1. M. aRks : 1. How L- uch po wer will i t  
tak e  to r u n  a 2 4  i n ch p l a n e t ? A .  I t  d e p e n d s  a great 
deal o n  tbe s p e e d  a t  whIch y o u  w i t h  to rnn the rn a ·  
c h i n ery, a n d  t h e  d e p t h  o f  c u t .  I t  w o u l d  b e  w e l l  to al ­
l o \\� at l e a s t  1 0 horfle p o wer.  2. H o w  m u c h  power is reo  
q Il irect t u  rnn fl common w O O (i  lathe for tnrning tabl e 
and b e d fl t r a d  turnings of walnut a n d  maple ? A. A l l o w  
2 b orse p o w e r .  3 .  H o w  m u c n  p e w er i s  r e q u i r e d  1 0 1  
runni n g  a 1 6  tnch c i r c u l a r  s a w  f fl r  r l p p l n g 2 i n ch wht te 
o a k:  plank ? A .  Al l o w  1 5  h orse po wer. O f  c o u rs e , You 
can u s e  a great deal more o r  less, a s  you deSire, I n  eacb 
caE e .  

W. P .  ask s . 'Yhat size a n d  power of boil­
er w o u l d  I t  take t o  h e ll t  wltb s team 4 rooms of 7 ,000 c u ­
b i c  f e e t e 8 c h ·,.l A r e  2 )1  f e e t  radiating sur1ace suftlcient 
per hUndred cubfc f e e t  o t  room ? A. U n d e r  ordinary 
� i rCUmS ( a D C e S ,  a boner t h a t  will  c Y a p o r a t e  from 1 !,4" f C  
1 7:;'  c u b i c  feet of w a t e r  p e r  h o ur ought t o  be 1 8 rge 
e n o u g h .  

F. H. asks : 1 . On a tramway . 1 ,400 feet 
1 �)llg, w i l l  a f u l l  wago n ,  w e i g h i n g  10,000 l bs . ,  h a v e  B u f  
tic l e n t  tract t l e  force t o  p u l l  u p  tile f m p t y  o n e ,  W f: igh· 
' n g 2 ,OIJ0 1 IJs .•  I f  t h e l n c l l n e l s o n l y  l I n JOO ? A .  Yes. 1 1  
D r o p " rly arra n g-e d .  2 .  'Vhat p o wer o f  e u g, l n e  would b c  
r e Q u i r e d  t o  c o n v e y  (by ffif> 8 n S  o f  e n d l e s s  w f r e  r o p e l!l )  
t h e s e  f u l l  w a g o n s ,  b r t n g m g  t h e m  o n  t h e  r e t urn , e m p t y :' 
A. Abo u t  10 h o r s e  p l) w e r .  Y o u r  o t ll er q u e s t i o n s  nre o t  
o u r e I y  p e rs o l l a l  i n terest,  a n d  y o u  should a p ply for an 
� wers t o  m a n u facturt r s  a n d  d e al e r s .  

H. B. asks : How many cubic feet gas would 
be r e q u 1 r e d  to h f t  o n e  p o u n d  weight ? A. T d k l n g  i f  
f o r  gra n t e d  t h a t  h y drogen g a s  is m e a n t ,  t t  w i l l  re q u l Tt 
>J.. b o u t  U feet of n e arly p u r e  gas, as from the a c t i o n  o f 
z i n c  u p o n  a C i d u l a t e d  water. Of co mmon fl t r e e t  gas 
( c a r b u re t t e d  h y d r o @ e n ) ,  it w o u l d  rt�quire about 30 f e e t  
t o  l i f t  o n e  p o u n d  w c l � h t .  

W h a t  w o u l d  h q,Ye to b e  t h e  s i z c  o f  a y e s � e l  t o  c o n t a i n  
20 c u b i c  f e e t ? A .  A s p h e r i c a l  v e s s e l  (balloon) about 3 
t e e t  4 i nc h e !ol i n  dIame t e r  w i l l  h o l d  a b o u t  20 fe e t .  

F. Y .  aFks : 'Yhat will  remoye t a n  from the 
h c e ,  h a n d s , an d  o t h e r  I , o r t i o n s  o f  t h e  b o d y  w l t ll O u t  m .  
j u ry to t h e  S k I ll  '! A .  T a k e  o f  corrosi v e  subllnnt e :­
�ratn s ,  m u r i a t i c  a c i d  30 d ro p s ,  lump BUg-'H 1 o z . ,  a l e o h o  
J ozs . ,  r o s e  w a t e r  1 o zs . ;  a g t t a t e  together t i l l  all t "  d i s ·  
. w l v c d .  A p p l y  n i g h t  a n d  m o r n i n g .  

�L S. H. asks : In boiling ( o r  i n  keeping in 
' l O t  w a. t e r  b e l o w  b o i l i n g  p o i n t )  ti u n e d  articles ill l y t  
w a t e r  t o  r e m o v e  r o st n .  e t c . ,  t h e  tin n t n g s o m e ti m e s  be­
�omes c o l o r e d  o r  stained d a r k ,  lIkc l e a d .  C a n  thI s be 
prevented by a n y t h i n g  i n  s o l u t I o n  I n  the lye water ( t hat 
-\'111 not s t a t n  p l l ver) , or i s  there a n y  stmple way 0 1  

brigh t E n i n g  u p  t h e  t i n n t n g .  o t h e r wi s e  t b a n  b y  p o l i s h .  
I n g '!  C o u l d  t h e  d a r k e n e d  parts b e  varn i s h e d.  by s o m t  
brl gll t c o l o r e d  J a c q u e r  tbat would � l v e  i t  a nice appear 
L n c e ? A .  \Ve havc t r i e d  the e x p e r i m e n t  of bol1lng t b e  
t i n  w i t h  rosin i n  l y e water i .  b u t  t h e  t f n  w a s  n o t  d l l c o l .  
'Jre d .  W e  c lln n o t  8 a y ,  w i t h o u t  h a v i n g  sui t a.ble specl  
n ens o f  t h e  d i s c o l o r e d  ttn,  what w o u l d  remo v e  t h e  

3talns I n  the w a y  y o u  d e S i r e .  

J. F. l1sks : Is there any agent except per­
,xlde of hyd rogen ( whIch I c an n o t  obta i n )  by t h e  a p .  
, 1 I ca t 1 o n  of w h i c h  the w h i t e s  01 p a l n t tng' (partI cular 
Iv wa t e r colors)  w h i c h  havp. been blackened by s u l p h ur·  
:tted h y droge n g . s  may be restored wIthout l o j u ry to 
the material o n  w h i c h  they are p � i n ted, or to those pig­
ments wlth whIch the white lead 1 3  assocloted ? A . Per· 
oxIde o f  hydrogen i ,  the only thing w e  have seen reo 
commended for the purpos e .  

C. G. B. r ays : Please give me a full de· 
scri p t i o n  of RtJbtnson's  Q u e .r. o me t e r ,  t h e  s i z e  of wneeh 
and number o f  t e e t h  a n d  pinions,  a I p- o  the size of C1lpS .  
ad u s e d  I n  t h e  r n l t p (l  States s i g n a l � e r d c e .  A .  Robin·  

son's  a n e m o m e t e r  c O I. !.:j l s t s  of  4 m e tallic cups i n  tht  
(orm o f  h e m i s p h e re !' ,  o n .t arm s a. t  r U b t  angles . The) 
are s u p ported s o  I1 S  t o  t u r u  freely about a. vertical  axis 
T il e  planc O f  the basc o t  each c u p  I s  perpendicular.  Tht 
act ton Oll the (� o n v e x  surface I s  leE8 t '1 a n  o n  the c o ncan· 
surhce , h e n c e m o ti o n  i s  produc e d . Making n o  a l l o w ­
ancc f o r  f r t c t i o n ,  t h e  c e n t e r  o f  each hemisphere m o v e �  
w i t h  Y.I o f  t h e  velocity o f  the w i n d .  An e n d l � � s  scre w 
on t t l  e y c r t i cal  a. x i s  givcs m o t i o n  to a sertes ot w h e e l e  
w al c h : e a n  r e g i s t e r  t h e  wind's progress t o  1 ,000 m i l e s  
T I e  a n e m ometer u s e d  b y  t h e  Unt t e d  S t ates s lgnal  s e r  
\rl c e  i 9  essentially R o b I n s o n ' s ,  b u t  t h e  special arrange· 
ment o f  t h e  wheels,  etc.,  I s  a p a t e n t e d  I m p r o v e m e n t .  

C. F. C.  asks : 1. What are the proportiol1F 
u s e d  t o  s e n s l  t ize t h e  collOdIon f o r  taking p h o tograpb� 
by the new m e th o d ,  w i t h o u t  u stng t h e  �t1yer bat h ,  a n o  
� l s o  t h e  b e s t  d e v e l o p e r  a n d  fixing s o l u t i u n ? A .  T h t  
fol l o w i n g  a r c  t h e  p r o p o r t i o n s  o f  t h e  materials  S E  
given by C o l o n e l  Stuart 'Vortley I n  h i s  n e �" d r y  p l a t t  
p rocess,  w h e r e i n  the usual b a. t h  f s  disp e n s e d  w i t h : P l a l ll 
collod i o n ! oz . ,  p u re anhydrous b r o m i d e  of cadlLtum � 
grai n s ,  n t t r!J.. 1 e of uranIum 3:1 gra.ins ,  n t t ra te of s I l v e r  IS 
gra i n s .  To p urify the n i tr a t c  of uran i u m : D t s f w l \' e  o u (: 
part in t w o  parts of ether , a n d  l e t  sta n d  f o r  s o m e  hourf:.  
'fne w a t e r  o f  crystal17:a.tton i n  the uran i u m  will  f a H  to 
the b o t t oIll , leaving a top layer of p u r e  ura n i um , a n o  
t t  is t h i s  t o p  layer w h i c h  i s  u s e d  f o r  the prepara t i o n  O J  
the emuls i o n . I t  i s  d e 8trabl e th1l.t t h i s  purI fi e d  urant u n  
s h o u l d  h a v e  all a c i d  re a c t i o n  j a n d  I f  i t  h a s  n o t ,  a d d  t o  1 t  
>l.. m l n l m  o r  t w o  of aci d p e r  o u n c e . N i tric a C 1 (l l s  t o  b (  
p referr� d ,  t a k i n g  � r {' a t  care n o t  t o  u s e  t o o  m u c h .  A 
� t rong a l k a l t n e  d e v c l o p e r  is to be preferr e d .  If v e r l  
sensitive n Q g a U v e s  are required, or v e r y  r a p 1 d  deve l o p ­
m e n t ,  u s e  b r o m i d e  In t h e  d e v e l o p e r  i n  m i n i m um q u a n  
t i t y ; I f ,  o n  t h e  c o n trary, y o u  w i s h  t o  be s l o w  a n d  SUf(' , 
utle pl enty of bromide a n d  take t t m e  for develo p m en t .  
L' h e  l ight i n  t h e  r o o m  m u s t  b e  as orange a s  p O li: 8 i b l e ,  

m o r e  so than for t b e  w e t  process.  T h e  f o l l o w i n g  I s  t h t  
compostt i o n  o f  t h e  d e v e l o p e r : C a r b o n a t e  o f  ammonium 
solutton (ninety·s l x  t o  t h e  ounce) forty drops ; bromldt 
or p o t ll 8 R l u Ill (same s t r e n gth) t e n  dro p s ; p y rogal l i t  
aci l oolution,  alcohol ( s a rn o  stren � t b )  t w t' n t y  dru p s ; 
water, o n e  ounce . 2. I a!Il at a. loss to p r o d u c e  gOOG 
�enflttive p a p e r ;  p l ease t o  tell  m e  h o w  It  Is  albume n I z l d  
a n d  h o w  t o  f u m e  f t .  A .  Tc n l buu e n i z e  p a p e r : T a k t  
c h l o r i d e  o f  ammo n t u m  �OO  gra t n � ,  w a t e r  5 fl ll l d o Z 9 . ,  a I ,  
b u m e n  1 5  fl u i d  o z s .  T a k e  t h e  a l b u m e n  trom nearly 
tresh egg s ,  tak i n g  care n o t  t o  b r e a k  the y o l k .  M i x  t h e  
ingredien t s  a n d  beat tnto a f ro t h .  S k 1 m  o tr  the 1 r o t h  a s  
I t  f o rms a L d  place I n  a. fiat d l t h  t o  subsl tl e .  W h E' n  t h e  
fro th h a s  p a rtttl. l l y  s u L s i d e d ,  transfer I t  t o  a t a l l  and 
narrow ju, J> n d u. l l o w  t o  s t a n d  for sevpral  h o ur s ,  that 
the membranous shred� may s e t t l e  t o  t h e  bot t o m .  T h e n  
p o u r  o fr t h e  u p p e r  c l e a r  p o r t i o n ,  w h i c b  w t l l  be fi t  f o r  
use . T o  a p p l y  albumen, p o u r  a p o r t i o n  o f  t h e  s o l u t i o n  
i n t o  a fi a t  d t s h  t o  t h e  d e p t h  of ;'5  i n c h .  T h e n  t a k e  a 
sheet of Vap e r  by t h e  two corners,  bend it t n t o  a c tlr v e o  
torm , c on v e xlty d o w n w a r d s ,  and lay i t  u p o n  t h e  a l b u ·  
m e n ,  l o wert n g  t h e  corIl c r s .  T h e  u p p e r  f! l d e  r e m a i n s  d ry . 
A. l l o w  t h c  f' n e c t  to remai n o n e  m i n u t e  a n d  a half. t h e ll 
ralse i t a ll (l p i n  up to dry. To r en d e r  t h e  p a.p e r  s e l l s l · 
t lve : T a k e l dtrate of � l l \� e r  90 g r a l ll s .  d1l5tl l i e d  w a t e r  1 
oz L a y  the e h e e t  u p o n  the s o l u t i u n  in t h e  same way 
!i s  deflcl i b e d  f o r  a l bumen j 3 m t n u t e s  I s  sutHcient c o n ­
t a c t  for t h I n  p a p e r .  an d J to 5 m i n n t e s  f o r  t h i c k .  Fina l ·  
l y  h a n g  u p  t o  dry . 3. C a n  p O E; t tiYe p i c t u r e s  be t a k e n  o n  
the g l a s s  w i t h  tht'" same p r o c e s s  a s  n egative s ?  1 w o u l tJ  
n o t  t r o u bl e  y o u  w i t h  t h e s c  Q u e stion s ,  b u t ,  l i v i n g  i n  tht' 
San d w i c h  [ s l a u d 3 ,  I a m  s o  far removed fro m  c i v i l i za t i o n  
I h at I t  i s  d i tH c u l t t o  o b t a i n  b o o k s ,  a n d  t h e  SCIENTIFIC 
A)IEIUCA� i s  m y  c o n s ta n t  c o m p a n i o n , A .  C o l 1 odioL 
posi thre B ,  taken dlrt' c t l y .  need a n  image w h I ch 1 5  f l' e bl e  
tho ugh d i s t t n c t .  I o d i d e  o f  s t i ver i s  s u b s t t t u t e d  for 
c h. l o r l de , a n d a. devel o p t n g a g l' n t  I s  e m p l o y e d .  The sur 
ta.ce ot the reduced metal must b e  w h i t c n t. d  {HJ much aF 
ooss i b l e .  The d e v e l o p e r  should c o n s i s t  o f  s u l p h a t e  of 
t ro n .  T o  p r o d u c e  a dead white t i n t ,  use with a c e t t c  
a. c i d .  T h e  a d d i t i o n  o f  n i t r i C  Rcld t o  s ul p h a t e  of i r o n  
m o d i fi e s  the d e v el o pm e n t ,  m a k 1 n g  i t  m o r e  s l o w  a n d  
gra d u a l .  T o o  m u c h  a c i d  m u s t  n o t  b e  u 8 e d .  I t  I s  b e !5 t  
t h a t  t h e  n i t ra t e  b l t h  B h o u l d  b e  a e i d i ti t',d bY ll 1 t r l c  actd 
Instead of acetic acid. I t  s h o u l d  be t o l e r a bl y  concen· 
trated. In regard t o  t h e  c o l l o d i o n ,  If  I t  1 s  the o r d i n a.r,} 
Iodized c o l l o d l o n . 1 t  s h o u l d  have some b r o m ! d e  add e d  tv 
i t . The o p e r a t o r  m u , t  b e  guIded b y  t ) , e  aspect of the 
deve l o p e d  i mage as t o  t h e  n f cessary qmanity o t  bro 
mtde t o  b e  a d d e d .  I f  t h e  b l g h  lfghts a. p p e a r  t o o  d l' n a e ,  
more bromtde m u s t  be a d d e d .  I f ,  h o w e v e r ,  t h e  p o s t U v e  
. s  gray a n d  f e ebll; ,  and t b t s i s  n o t  due to o v e r  e x p o .'m r e ,  
t h e  pre p o r t i o n  o f  bromide m a y  b e  reduced. 

A correspond ent sends u s  the follow in g rp. 
ctpe : " Bia.::: k l ll g  consIsts o f  a. black c o l o ri n g  m ll t ter,  
generally b o n e  hlack, a n d  substances which a e q u i r e  II 
g l o · s  by t rt c t io D ,  s u c h  ll. s sugar a n d  o t l .  T h e  usual �' aj' 
IS to mlX t h e  b o n e  black with s p erm o t l , 8 ugar, a u d  m o ­
lasses ; a l i t t l e  v i n e g a r  i s  t h e n  w e l l  s t i r r e d  t n ,  a n d  
s t r o n g  s u l p h uric actd is gradua l l y  added. The a c l d )ac t ·  
lUg o n  t h e  s a l t s  o f  Hme t n  t h e  b o n e  b l a c k , r r o d u c e s  s u I  
p h a t e  o f  l i m e  a n d  a s o l u b l e  a c i d  p h o s p h a t e  i t h e  S il l  
phate forms a t e n ac i o u s  p a s t e  w i t h  t h e  oth er ingr e d i ·  
e n  t 8 ,  w b i c h  C l\ ll  be s p r e a d  v e r y  s m o o t h l y  i t b e  0 1 1  S e r v e s  
to render t b c  l ea t h e r  p l i a b l c .  T h i s  form::J a l I q u t d  b l a c k ·  
t n g : p a s t e  b l ac kl n g c o nta1ns l e s s  v t ll e �!l.r. Acco rdi n g  
to Lieblg- , i n  Germany blacking t s  made a s  f o l l o w fol : T i l e  

bone black i s  mixed w i t h  o n e  b a I r  i t s  w e i gh t  o f  m o ·  
i a s s e s , a n d  o n c  e i g h t h  U s  w e l gb t o f  g o o n  o l b' c  o i l ; t o  
IV h l ch are a f t e r wa r d s  added o n e  h a l f  I t s  w e i g h t  01 
h'i'droehloric a c i d  and o n e  f o u r t h  its w e i g h t  o f  strong 
� u l p h uric aCi d ,  mixed up w i t h w a t e r  t o  a u  u n c t u o u s  
paste." lIe fl, oI li f! : I s  n o t  t h e  aci d b a d  f o r  t h e  l e a t h e r  '! 
A. B o n e  h l a c k.  C O H e t !its of carbon 10 ?arts,  p h o s p h a t e  o f  
l im e  4� p a r t s ,  carbon a t e  o f  l l m e  6 p a. rts . A s � u m i n g  t h t­
b o n e  black to e q u a l  100 parts,  t h e  h y drochl ortc acid 50 
')art s ,  t h e  sul phuric a c t d  25 p a r t s : t h e r e  w i l l  remain 5 
o a r t s  of actd n o t  tlt.ken up by t h e  h o n e  lJh c k .  T h e s e  j 
oarts w L l I  Oe h e l d  in s o l ut1on by 50 p a r t e  of m o l l\ f' s e s .  
a n d  1 l ' 5  parts o f  o l i v e  o i l ,  a n d  water e n o u g h  t o  m a k e  a n  
ll n c t u o ' I ij  p � 8 t e .  By t h i s  g r e a t  d l l u t i o n ,  H i e  R c i d  l o s t' S  
a l l  p o w e r  t o  damage t h e  l e a t h e r .  

W. H. S.  ask s : 1 .  How can I make wh i t e  
I 1 n p n  or c o t t�)ll waterproof w i t h o u t  d i sc o l o ri n g  [ll e f a b · 
ric or c o v e r i n g  t h e  textur e ?  A. Pass t h e  H n e n  t hrough 
ol h o t  s o l u t i o n  o f  w e a k  g l u e  and alum ( 1  o z .  o f  alum to 
a qts ) with a. tew p t ec e s  o f  soap added. 2. How can I 
make an adheSIve s u bstance t i l  at wil l n o t dtBcolor w b l t e  
l i n e n  t A.  Use w h i t e  zl u e .  3 .  What kind o f  Yarnish 
or other t ra n spa.rent s u b s tance will gtTe JineD a dura.·  
o l e  and flnl,htng p o l l , h ? A .  A l i t t l e  paraffin added to 
,tarch w l l l  gIve It a brilliant glOB •.  

M .  S .  say s : I have a 12 inch belt (double 
'.htckn e s s )  c o n n e c t i n g  sha.fts 40 feet from o ' n t t' r  t o  

"enter,with a n  idler H e e t  B I n ch e .  from t h e  driven s h a f t .  
What amount of power w I l l  I ga I n  by puttIng the I d l e r  

h a l f  way bet ween the two ,haft,? A. Un Ie •• the bel t i, 
very ,Ufi a n d  unyielding, w e  do not ImagIne that theu 

will bjl allY �pprecla"le gain. 

1 39 
H. P. asks : Do YOU think the moon has 

lny thing t o  do w t t h  rit n ? A .  \V e  have D O  c o n t'l u F i v e  
�vldence that the moon h a s  a n y thing t o  d u  with rain. 
Ir I n  a n y  way affe c t s  the w e a t h e r  except p e r ll a p s  in 
-,ending t o  c a u s e  t h e  dis a p p earance of clouds under 
,·ull m o o n . 

Is t h e r e  any danger In testing a b O i l e r  by fi l l l n g  It full  
u f  w a t e r  a n d  t h e n  s l o wly h e a t t n g  i t ? A. T h i s  l EI  " 
m e t h o d  t h a t  we h a \r e  f r e q u e n t l y r e c o mm c n d c d .  

What ts t h e  b e s t  color f o r  p a t n t l n g  t h e  c y l i n d e r  a n d  
steam c b e s t  o f  a n  ('ngl n e ? A. T h c r e  1 s  a b la c k  y arn i s h  
made from m i n e ra l  o i l  t h a. t  seems t o  a n s w e r  v e r y  w t. l l. 

L. B. asks : W h ich way w ill a movi n g  rai l­
road car be brc u g h t  to a standst i l l  t h c  q hl t C k c s t ,  by s p ·  
p l Y lll g the br,l. k e  tigh t ,  a l l o will g t h e  w h e t- I s  t o  r e v o l v c  
o r b y  a p p lyi n g  t h e  b r a k e  ' 0  t h a t  t h e  w h e c l s  w l l l  s t o p  
r e v o h' t n g  a n d  s l i d e  a l o n g  o n  t h e  rails ? A .  Tt. e f o r m e r  
way. 

G. P. S .  aHk s : Are there any self-switching 
engtnes i n  u g e ? A. Not that w e  k n o w  o f .  

l s  w;\ t e r  c o m p r e s s i b l e  by f r e e z i n g ?  A I t e x p a n d s .  
'V h a t  i s  t h e  v e l o c i t y  o f  a g 'l l e  a t  a n  e l e v a t l o n  o f  100 

feet a o o v e  tbe s urro u n d i n g  c o u n t ry ,  and what is t h e  
p r e s s u r e  o e r  s q u a r e  ioot ! A .  V e l o c i t y  about 50 m i l e fl  
a n  h o n r ,  a n d  f o r c e  m o r e  t h a n  U I b s .  p e r  s q u a r e  f o o t .  

Are there n n y  s e l f - runlling solar c a m e r a s  i n  u s e ? A .  
Yes . 

C. A. asks : 'Yhat is the highest sp eed ever 
l t t a i n e d  by a n y  l o c o m o t  i \re o r  traln t n  1 h e  U n i t e d  
States : A .  Probably n o t  m n c h  m o re t h a n  6 0  m t l e s  a n  
11Our,  t h o ugh there are a c c o u n t s  o f  much g r e a t e r  s p e (> d .  

Is t h e  dummy en gine u s e d  t o  a g r e a t  e x t l" n t  t hr o u g h ­
I) U t  t h e  B t a t e  o f  Penn syl v a n i a ,  a n d  what I s  t b e  u s u a  
3 p e c d '! A .  I t i S  n o t  v e r y  e x t e n s t r e l y us e d .  T h e  s p e e d  
t ::J  fr,lm 13  t o  15  m i l e s  p e r  h o u r .  

Is t h ere a n y  d t fi t> r c n c e  I n  t h e  s p e e d  o f  t h e  l o c om o · 
t t v e s  of th i s  c o u n try and E u r o p e ? A. T h e  a v e r a g e  
- p e e d  o f  express tra1 nco i n  E n g l a n d  i s ,  we b e l i e v e ,  gre a t .  
� r  t h an i n  t h e  u n t t e d  S t .l. t e s .  

J .  R. F. asks : I n  conversing about the Cat­
l l l n e  proCP8R f o r  m a ki n g  w r o u g h t  lron , J lrac t t c ul t n  
Xortht'rn X e w  York , I was t o l d  t h a t  t N e  w o r k m e n  b e · 
I l evrd t h ", t  t h e  i r o n  n e c (' !" s a r l l y  c o n t  ... 1 n e rl 81 1 y t r ; a n d  
t h 'l. t  f f  t h p  s i l v e r  w e re extra c t e d  b y  m ea n s  o f  a l o a d ·  
'i t o n c ,  t h e  tron was th ereby r e n d e r e d  worthle s s .  W I' s t  
I S  t h e  o r i g i n  f i l l  s u c h a b e l l e !  '? � \ .  W e  n e v e r  h e u d 0 
t h i s  t h e o l  v hefu r t.: . 

S. L. 'V. ask s : I was once olwrati ng a 
01-11:1 II l I d e  v a l v e  e n g i n e ,  with p e n d tll u m  g o v e rnors . I 
w o u l d  s o m e t i m e s  c h e c k  up tb e s p c e d ,  w h t c h  t h �n w o u l d  
run so � l o w  t h a. t  t h e  g o v e r n o r  w o u } !.J  n o t  h a v e  2\I1Y � f ·  
fec t o n  t h e  c n g i n e .  Hay i n g  o n e  c y l I n de r  c o c k  o p en , 
r. h e  s t e ll.m W 0 u l d  r u s h  o u t  of it at t n t e n' a l s  a n d  t b e  
, p lI f' d  w o u l d  I n c r e a s e  as I f  t h e  g o v e r n o r  v a l v e  w e r e  i n  
mott o n .  'VaR t h 1 s  c a u s e d  b y  t h e  e c c e n t r i c  v a l v e  n o t  
bef n g  s e t  corrp c t l y :' A .  Thi s f s  y e r y  c o m m o n  w i t h  
Ill'l n y  g o v e r n o r s  whtch are n o '  f: e n sl tt v e  e n o u g h t o  p r o ­
v i d e  f o r  g r e a t  a u d  s u d d e n  v H rt a t l o n s  i n  ,\ o r k .  T h t�rc 
does not s e e :m ,  t r a m  your a c c o u n t ,  t o  b e  a n y t h i n g  
w ro n g  I n  t h �  Fl c t t t n g- o f  t h e  s l i d e  val v e .  

I s  t h e r e  a n y � u c h  a t h j n �  8 S  a C h i n e s e  s e n � f t l "e l e a f  
o r  plan t ?  A .  There I s  a s � n s l tive rli a n t ,  o c ( � u rr i n g  p r i lL '  
c l p a l l y  i n  the [ T o p I C S  o f  A m er i c a .  A n y  fl o w e r  r a i s e r  
i� o U I (.! d o u b t l e E S  p r o c u r e  o n e  f o r  y o u .  

1 . 1I o w  m a n y  m l e s  p e r  h o u r  w i l l  a 10  h o r E e  p o w e r  p o r t ·  
I),.bl e e n g i n e  p r o p e l  a fl a t  b o a t ,  6 0  f e e t  l o n g' ,  25 f e e t  w t d e ,  
w i th s i d e  w h e e l  a n d  break w a t e r ? T h e  b o i l e r  l s  to c a rr y  
1 00 I b s .  s t e a m ,  a n d  the pR.ddle w h e e l s  are t o  b e  d r i v e n  
w i t h  a b � l t  from t h e  e n g i n e .  'Vh a t  w o u l d  b e  t h e  t u n �  
n a g e  o f  s u c h  no b o a t ,  a n d  h o w  m u c h  wa t e r  w o u l d  s h e  
draw w h e n  1 0 !l d e d ? A .  Pro h a b l y  a b e m t  t w o  m i l e s  p e r  
h o u r .  Y o u  c a n  readlly c a l cu h r e  t h e  t u n n o g e  a n d  draft 
b y  a l lo wing- 35 c u b t c  t e e t  d i s p l a c f! m (' n t  f o r  e a c h  t u n  
w e i g h t  o f  t h e  v e s s e l  a n d  c a rgo . 2 .  T h t s  b o a t  b e i n g  m y  
own pro p t' rty an d c arryi n g- freigh t f o r  t h e  p u b l l c ,w o u l d  
t b e  s t e H. m bo ", t  I a \\-"  c o m p e l  m e  t o  h a v e  l 1 c e n st: d o ffic e r s , 
n n d  also to h �ve my b o a t  i n s p e c t e d ? A . Y e s .  

F. n.L. asks : What i s  the proeess by which 
t.> r a S 8  t ,.. t e m p er ed ?  A. It is d o n e  by llamme r l ll g  o r  

r o l l l n g . 

C. :\L B. says : I made m e  an engi n e last  
w i n t e r  w t th a c y l i n d e r 2x:3Xf t n c h e s ,  w h tch I a.m u � l n g  t o  
run a s m a l l  w o o el·turnlng l a t h e ;  t h e  b a U e r  1 8  1 2x30 I n ch· 
e s  a n d  1 - 1 6  o f  a n  inch tht e k .  I am working s t e a m  
a t  50 I hs . , li u d  a fr t e n u  t e l l s  m e  t h a t  my �) Q t l e r  w 1 1 1  e x ·  
pl o d e ,  for t h e  I ron s h O U l d  b e  a s  t h t c k  f o r  a h o l l e r  1 f o o t  
t n  d i ll m e t c r  a s  f o r  o n e  4 f e e t  I n  d i a m e t er, t h e  s t e a m  
pressure b p i n g'  the � a m e  i n  b o t h  c a s e  fl .  I s  h e  righ t ,  a n d  
a m  I w o r k l n g  m y  b o i l e r  a t  a n  u n 8 � f e  p r e ssure ? I t  t s  
5 t ro n gly m a d e  w i t h  d o u b l y  rhr c t e d  j o i n t s .  A .  Y o u r  
friend i s  t n  {' r r o r .  A b J i i t' r  f o u r  fe e t  t n  d I a m e t e r  w o u l d  
o n l y  s a ff'ly Io u s t a i n  o n e  f o u r t n  o f  t il e  p r e � B urc t h a t  
c o u l d  be tn'li n t a t o p d  1 .'1  o n e  simi l a r l y  c O Il s t r u c t e ci b u t  
o n l y  o n e  f o o t  I n  d i a m c l t' r .  T n c  p r e s s u r e  o f  50  J b s . l !'  n o t  
e x c t s e i y e ,  I t  : h �  mP. � t r 1 a. l  Illill c o n s t r u c t i o n  o f  y o u r  
b o l l e r  are ft r � t  C !ti. E '4 .  

\,"o u l d  i t  n o t  b e  :t (h- t s a h l c  t o  galvan i z e  t h e  s h e e t s  f o r  
b o f l e r s  t o  p r e v t' n t  rus t i n g ,  nnd w h y  i s  I t  n o t  d o n e .  e s p e ,  
c i a l l y  I n  s m 'l l l  h o l l ers t h a t  a r c  ()! l h� n � c d  occa�ionally '! 
A. .  S m ·l l l  h o u q e  h u i l e l's a r c  freq u e n tly gal van i ze d .  I t  
w o u l d  pro b i bl y b e  d i ffic u l t  t o  d o  t h e  w o r k  t h o r o u gh l y  
e n o u gh , i n  t h e  C .l s e  o t  s t a t i o nary a u d  m a r i n e  b o i l c n � ,  
t o  e n s u re p r o t e (' t i o n .  

I n  l o o k i n �  o v e r  s o m e  b i. e l\: v o l u m e 3  o f  t h p.  S(TEXTJ ' 
F I t '  A .3J E P. :- ( ·  \ X ,  I gI) (1 ( o n p. 1 1 0, Y o l .  Ii ) an a n � w e r  t o  
F .  x . n . I 8 the 2.·I� l l h � . c o r re c t ! A .  Yes ,  

G. T.  P. sap : How d o  you fill<l th" l e n g th 
or I h c  c h u rd of fln :HC w h '-' u  t h e  ra d I u s  a u d  t h e I t- n g t h  
o f  th �!  a r c  u r e  g l ";' c n ,  b f' i n g- 1 j  a n rt 1 1  l S i  f n c h e s  
r e � n f' c t i ve l y ? A .  F t r s t  find t h e  c l r c u m f+- r (' � e e  o f  
thr ( · i rt·h·. I t w i l l  bt' rad i l l "  X :! �< :- }1 4 1 (i ::: !q·24.7� inch­
(.... . Theil th(> an.td(> a t  t h (> ('(, l l t t · 1' ot'  thl' r i l'f'I('. sulJtenderl 

l1 'i';l  b.,· th(� ,!!in'Jl :lre. will h('!T.i.i�'j:.:.;X:�Hn o=  . .t;·l o _ - �\Jld t il <' 

r(' Q u i l','d chord ",i 1 I Ill' •. i x ( 1 ;I)'.!-=- � x (frlp >':' l'osiJI(' 4:, :.. :::: 
1 1 '4;:; i I Jdw.". Il l'[lrly. To g'l'nernliz(' thi� m ethod : Lrt J� :::: 
rall i n :-;  of cir('ir. a = ]f>ngth of arc. C = ]eJlg-th of ('hord. _\ :::: 

:1nglc at ('('ntcl'. ,\ = �t_X8fiOo� 
� x �·H1 6 X r.  

C = -V2R�'�--:l�r t-'-X-c-o.'"\ . 

J. S. asks : W h at metalB are used to malie 
white metal and what a r e  t h e.  pr o p o rt i o n s  o f  each r A .  
T I D  2 1 1 b ,  . •  c o pp e r  0 4 l b  . •  a n t i m o n y  j · 2 1b.  2 .  W h a t ., l l l  
make a s u i t a b l c  lU r t a 1  f o r  h a n d l e s  a. n d  m o u n t i n g s ? A .  
T I n  II lbs . , c o p p e r  O · 2 1 b . ,  a n t t mony 0 5 1 b . 3 .  What are 
t h e : p r o p o r t i o n s  o f  type m e t a l ? A .  J�ead 9 1 08 . ,  anti.  
mony l I b .  

H. P. 1\1. says. in reply to H. 13 . ,  who a�ks 
for a s o l u t t o n  t o  r e lTI O " e t h e  s 'l n d  o r  a C.� l e  fro m c a s t ­
Inlls : The f o l l o w I n g wlll  d o  I t  a o d  18  m o r e  s t "' �l c  t h an 
t h e  one you ga.ve: One pa.rt vi triol  to tour o f  water 
The castingB need only be w e t t e d  e i ther by dlppInr 
t.hem in or pouring it o n .  In 12 hours, the s c a l e  wi 
th oroughly removed. They should then be w 
clean. 
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MrNlllRALS, ETo.-Specimens have been 1'e­
cei ved from the following correspondents, and 
examined with the results stated : 

A. K.-lt 18 a sample of s p l egelelsen.  It Is a valuable 
p r o d u c t, produf.: e d  by s ffi r l t l n g ,  1 n  a blast furna.ce wtth 
charcoal,  a 8 P ll f h1c iroll ore c o n t at n i n g  a large percent4 
age of mtl.ngall e � e . - W .  n .  R . - Your supposed anima. 
ted horseh.air  i 9  a f.l p � c l e s  of th e genus gordiu8, fre4 
quently tound in s ti l l  w l:l. t e r ; it  I s  not thlcker than a 
horsehalr, an d i 8 p u p ul u , ly c o n s1dere d to be a halr ot 
that d e s c r I p t i o n  III t h t �  act o f  b e i n g  tran sformed I n t o  
toll e e l .  L I ll D X U 8  c a l l s  i t  (foret , us aquaticu8.-J . P. -It is 
g'alena, lUI ort' o f  l e a d . - A. ll .  C .- I L  i s  a sample o f  a ftne 
q u a l 1 ty o f  c l a y .  Shale hUR the property ( w h i ch:clays 
hay ) o f  cap a b i l i ty o f  being kne'l: ded u p  with w a ter 
and I R � h ioll e d  l i k e  J : 1 h! t e  by the h a n d  j but t t  is  a m uch 
s t r o n g e r  �m d t1 r m e r  c l a y  t h a n  t h e  sample 8ent . ­
A .  H.-It I s  lll :lgn e t i t e ,  i n c l o s i n g  granules o f  apllti te 
o r  p h o s p h � t e  o f  l i me.  All m l neraI.s are reported upon 
I n  t h e  ,'..- e e k  t n  which t h ey are r e c e i v e d ,  except such few 
as require a l o n ge r  perI o d  for ana.lysi s .  T h e  last  have 
n o t  a l t og e t h e r  e x c c ( de d  a dozen in n umber. 

"'. J. B .  sa \'s : I have constructed two 
large ti i f (l i u g'  d o o r s  io teet h l gh,.5 fe e t  'Nl d e , and 2 X i nch· 
f. S  t h t e k .  TIH'Y ru n o n a r o u n d  track on the b o t t o m ,  
\d tn � l l Ja l l  p n l l t:' Y f:l  o n  t ll e  t o p . I have wl iKh t e d  them 
" 0  t h a t  t h l' y  wUI open t h emselves ItS  soon a s  unlOCked,  
!w d 1 W:lll!  a. d e v i c e  t l l a t  W i l l  shut t h e m  a ft e r  t h e y  h a v e  
h f! !: ll  o p ,  n 2 01'  3 m i n u t e s . C a u  any o f  your readers i n ·  
f o r m  m e  o f  o n e  ? - D .  "T .  asks : 1 .  H o w  can 1 make a 
c h e a p  f' (> li l i n g  wnx or a v i o l e t  c o l o r ? .� . H o w  c a n  I 
1 J1 a. k e  H. good i n d e l 1 bl e  1 n k ,  to be u l!l e d  w i t h  a stencH 
plate,  f o r  m a r k i n g'  e l o t h i llg ? 
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_,pnn the following- subj ects : 

Un Popular Fal lacies.  By A. D. F. H, 
O n  tltl' Card i IT  (l iant.  By E. X. 
On the �,lovements of a Gum Ball.  By 

H. L.  S. 
On the Philosophy of Thunderstorms. By 

J. H.  G.  
On S wi mming- w i th t h e  Clothes On. By 

W. A. I I. 
� . 

On a Re mark",hl" Prescription. By Z.T.D. 

On Strained f[ onpy. By H. "V. S.  
O n  a F dmily killed by �'Ightning. By P.D R. 

HI�T3 TO COHR ESPO� DEX'rs. 
Corre�pon:lents  w h ')�e i nquiries fail to ap­

pear sh0uLl rep eat them. If not then pub· 
li,lted. the.,' m 'ty cO:l c l m l e  that, for good rea­
il J ll S ,  the EJ i tor declines them. The address 
of t h e  writer sho uld always be given. 

F;nqui l'ie� rP) � t i a g  to patents , or to the pa­
tentability of inYentions, assignme ats, etc., 
will not be l'ubl ish ed here. All Buch ques· 
tiolls ,  whpn init ial;; only are g i ven, are thrown 

into the waste basket, as i t  would fill half of 

our pltp e r  to print the m all ; but we generally 

take I'h, :tsure in answeri n g  briefly by mail , 

if the \vriter'� addre�s is given. 

Hundre , ls  of enquiries au»logous to the 

fnlll ) ,� ing a re sent : " P l ease to inform me 

wliNe I can buy sheet lead, and the price ? 

\Vhere cau I purcha�e a good brick machine ? 

'Vhose i'tc�lU ,, ',gi ne and boiler would you 

recommend '1 'V11ic11 churn is  considered the 

bl';,t. '! Who makes t h e  best mucilage ? Where 

can I buy tlw lwst  sty Ie of windmills 1" All 

R lleh p " ri'onal enqui ri es \lre printed,as will be 
oo.;el'\·cd. in the column of " Business and 

Pt-'rRonal ," whi ch i s  specially set apart for 

that pUl'po�e, subject to the charge men doned 

at the head of that column. Almost any desired 

inform>ttion can in t.his way be exp editiously 
obtained. 

: O}<'F'IClAL. i 
In dex of Inventions 

FOR WHICH 

Letters Patent of the United Statel 
WEHE GltA'ITED IN THE WEEK ENDING 

July 28, 1874, 
,u,'D EACH llEAlUNG THAT DATB. 
[ Those ffiarked (r) aro re1ssued patents . ]  

..:-\ r] d l u g  mac!1 1 n e ,  F .  S .  Baldwin . . . . . . . . . . . . . . . . . .  1 53,52'"� 
Al f m o t o r ,  .T . Lt� uh{·rt.:au . . . . . _ . . . . . . . . . . . . . . . . . . . . 153.440 
Air t o  b � p r  barT\� l s ,  r i c ,  D. H n d  W. L. Adams . . . .  1 5'3 512  
A m a l g u m a t or,  J .  T unbri dge , . . . . . . . . _ . . . . . . . . . . . .  153,505 
A n t h n l C t: ll P ,  p r e v a r a t i o n  o f ,  Caro pt al . . . . . . . . . . .  H l3,5 J6 
_\. tJ g er ,  � 'al' t :l ,  D. A. H a ll k s  . . . . . . . . . . . . . . . . . . . . . . . .  153,484 
Axle s k (' i n , .J . •  r .  H u t ch i n s  . . . . . . . . . . . . . . . . . . . . . . . . . .  153,569 
Hag fas t p ll e r .  ·W. T . . L J h u s t o n  . . . . . . . . . . . . . . . . . . . . . 153t57'� 
Bag for guano,  e t c . , ll . U. Croasdale . . . . . .  _ . . . . . . .  153.477 
Bug t i e ,  S . . A . . B a r t l e t t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,472 
Bale t ic , c o t tcJU ,  Y .  1:-' . Wright . . . . . . . . . . . . . . . . . . . . .  153 ,469 
Bar k ,  e t c . ,  grindlng, .J . .:\lonlton . . . . . . . . . . . . . . . . . . .  153,492 
lh d l o n n g e ,  ::\l c C l e l :an & King . . . . . . . . . . . . . . . . . . . . .  1 53 ,589 
B e d s t e a d  f a s t e n i n g ,  A. F. Stowe . . . . . . . . . . . . . . . . . .  153,465 
Bi1l1 a r d  cne t i p  f a s t e n e r ,  T. Fuller . . . . . . . . . . . . . . . . 153,4;�8 

Bt n d e r ,  t emporary,  B. J .  B e c k . . . . . . . . . . . . . . . . . . . . .  153,526 
R 01 L r  llue c l e a n e r ,  H. Lehmann . . . . . . . . . . . . . . . . . . .  153.4H 
H e l i e r ,  was' l , E. A. t> 8 b orne . . . . . . . . . . . . . . . . . . . . . . . .  153,-195 
Bol t t n g  r e d ,  �1 . French . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,5.18 
B o o t  B o l e  ed.� e f! ,  turnl ng, L .  M .  Baker . . . . . . . . . . .  153,520 
Boo t 8, ta.cking.  T h o m pson & Bergh . . . . . . . . . . . . . . .  153,461 

B ,) o t  t o e  protector,  T. Co o k . . . . . . . . . . . . . . . . . . . . . .  158,541 
Box for packing t e as e l s .  H .  Thurlow . . . . . . . . . . . . . .  153,635 
Bra.Iding a n d  embroideri n g ,  E .  C orne1y . . . . . . . . . .  153,542 
B rIck w.chlne,  S.  H. Da <ld o w  . . . . . . . . . . . . . . . . . . . . . . 158,421 
Bridge, truss, S. Conklin . • • • • • • • •• • • • • • • • • • • • • • • • • • 158,540 

BrIdge •• lron su pport for, Hammond & Adler . . .  153 .J83 

BrIdIe •• he .. dst .. 11 for. D. Angelo . . . . . . . . . . . . . . . . . .  158,51� 
BrUSh, paint.  J .  L. Whl t1ng (r) . . . . . . . . . . . . . . . . . . . . .  5,900 
Hutton, sleeve, L. S. Beals . . . . . . . . . . . . . . . . . . . . . . . .  153,535 
Can. aIrtight. J. H. POBL . . . . . . . . . . . . . . . . . . . . . . . . . . 158.608 

Can, ol1, U. N .  and A. S. Perkins . . . . . . . . . . . . . . . . . .  1:-S,6()'1 

Cur axle box, Fern & Erbach . . . . . . . . . . . . . . . . . . . . .  153.554 
Car brake. E. 1. Hock .. day . . . . . . . . . . . . . . . . . . . . . . . . .  153 ,567 

Car bufter frame, ra1h o a d ,  H. B. King . . . . . . . . . . . . .  153,491 

Car coupling. L . Herrh li . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.435 

Car coup llng. J. R.ncev .. u . . . . . . . . . . . . . . . . . . . . . . . .  153.603 
Car coupllng. Sm1th & Br.y . . . . . . . . . . . . . . . . . . . . . . . .  15 3.623 
C .. r wheel.  1. DrIpps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  158.548 
Cordlng m.chine. P. J. Clfc Qover .. n . . . . . . . . . . . . . .  1 53.JJ6 
Cardmg machine screen, W .  J. English • • • • • . • • . • • 153,.J.29 
Carriage and wagon ,  .f . H. Davis . . . . . . . . . . . . . . . . . .  153 ,5·15 

Carriaie , child's,  J. SueB . . . . . . . . . . . . . . . . . . . . . . . . . . .  15::1,1::29 

Carrtage wrench, H. C u t ler . . . . . . . . . . . . . . . . . . . . . . . .  15.:1,544 

ch.lr. Inva l i d .  E. C lltter . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.418 

Chair, sprtng, W .  T. D oremus . . . . . . . . . . . . . . . . . . . . . .  153.5,)7 

Chimney cap. D. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.530 
Churn . J .  C. Babb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 53.;;18 
Clamp, 1I00rlnl:. H. CbU.on . . . . . . . . . . . . . . . . . . . . . . . .  153.422 
Clamp for rIggers, adj ustabl e ,  E. A . Evan8 . . • • • . . •  153,551 

C o m p ositton , mlldew. S. M .  Coburn . . . . . . . . . . . . . . . 15B .476 
C o p y ing book, C. R. �\ll11er . . . . . . . . . . . . . . . . . . . . . . .  153,595 

Corset, C .  A .  Baldwin . • • • • • • • • • • • . . . • . • • • • ••••• • . . •  1 53 ,52 1 
C o t t O ll ,  etc . ,  h u i s ttng,J . B. Wendel.  •• • • • • • • • • • • • • •  153 ,6-13 

Crib and cra d l e ,  H. H. W igger8 . . . . . . . . . . . . . . . . . . . .  135.6-17 
Cultivator,  W. Hartgrove . . . . . . . . . . . . . . . . . . . . . . . . . . 153,565 

Cult ivator, ,1. 1). L y n c h  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,586 
C ultIvator. O. M .  Shemwell . . . . . . . . . . . . . . . . . . . . . . . . 15J.ti20 

Cutter, selyage a n d  t w i n e ,  C .  W. C o llyer . • • . • • . • .  153.5:�9 

Dam, movaOle,  B. C o t t l e  . . . . . . . . . . . . . . . . . . . . . . . . . . .  l5a,4;!'! 

DerrIck ,  E. O .  Long: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 53.582 

Dtamvnds. m.ehlne fO"cuttlUg. C. M. FIeld . . . . . .  153.555 

D o o r  l,l ll t e  and l e tt e r  box bell, J . • J. R08e • • • . • . .  153,615 

Door pull .  A. D. Judd . . .  : . . . . . . . . . . . . . . . . . . . . . . . . .  153.490 
D o o r  and gate sprIng. A. A. Stim.on . . . . . . . . . . . . . .  15�.5U3 

Dredging mach i ll e ,  G. Souther . . . . . . . . . . . . . . . . . . . .  133 ,6:.!5 
E n g i n e .  elec�romagnet1c. H. M. Paine • • • • • • • • • • • • • 153,456 

EngI n e ,  steam, .F. Latta ( r ) . .  . . •  . . . . . . . . . . . . . . . . . . . .  5.985 

Englnes,  sltde for steam , 8mlth & Beggs • • • • • • • • • •  153,f.:.!4 

E n v e l o p e ,  C. W. Smt t h  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'13,.J.63 
!I'are boxes,  A. C. Goodell,  Jr . . . . . . . . . . . .  153,480, 153,4.81 

.fo�1fth wheel for carrtag es,  W. A .  J ohn80n . . . . . . . .  153,5'i l  

F i l ler. :\' .  J .  C a b l e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,535 
.Ftrearm, breeCh-loading, Ii" W. Freund . . . . . . . . . .  15},·J3� 

Flrearm. brecch·loadlng. A. E. W h i t more . . . . . . . .  153.509 
Fire exUngut sher, S .  HodK.1nson • • • • . • • . . • • •• • • • • •  153 ,437 
Flowt'rl!l,  artifiCial,  P.  Knorpp . . . . . . . . . . . . . . . . . . . . .  153 ,575 

. Furnac e ,  b o t  air, C .  Clark . • • . . • . • • • • • • • • • • • • • • • •• . •  153,537 
Furnace, p o rtaole, Roney & E{chba.um . • •• • • • • • . •  1;53,.J5 7 

l" urnace, tyre heat1ng, J .  D. Vanderkarr . . . . . . . . . .  15:-5,64U 

Ge.me apparatulJ, P .  H .  S essons . . . . . . . . . . . . . . . . . . 153,-159 
G.s fixture packlng. Vosb urgh & Day . . . . . . . . . . . .  15S.506 
Gas lighter and extt ngutsller, G. S. Dunbar . . . . . . .  153 ,549 

Gas maChi n e ,  carbureting, R .  L. Coben • • . •• . . . . • 153,5:18 

Gases.  p u rlfl l ng. J. A. )Itller . . . . . . . . . . . . . . . . . . . .  153 ,450 
G enerator, steJ.m, W. E. Haxtun . . . . . . . . . . . . . . . . .  153,486 
Glass m e l t Ing p o t .  CIf. S weeney . . . . . . . . . . . . . . . . . . . .  153 .631 
Glass or tumbler, J e l ly, M. J.  Bennett . . . . . . . . . . . .  15,),G2� 

c; r.ln dryer. F. H .  C. Mey . . . . . . . . . . . . . . . . . . . . . . . . .  153,59' 

Htt.mmer, trip,  J. C. Butterfield . . . . . . . . . . . . . . . . . . .  153.53! 

Haud rest.  H. Wlll ard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153 633 
llarn e � 8  c oach pad, A. McCracken . . . . . . . . . . . . . . . .  153,H5 

Harrow t t e t b ,  H .  B. Fargo . . . . . . . . . . . . . . . . . . . . . . . .  153,430 

Harvester binder, D .  A. Glenn . . . . . . . . . . . . . . . . . . . .  1a3,562 
Harve ster gutde , et c . ,  E .  F .  Herrington . . . . . . . . . . .  153,13b 

HarY e s t e r  reel, Shafer & Mauck . . . . . . . . . . . . . . . . . .  153,618 

Har\'esttn� gear w h e e l ,  A. J .  S w e eney . . . . . . . . . . . .  153,63C 

lI a y t edder, H . .M. Burdick (r) . . . . . . . . . . . . . . . . . . . . .  5.B�H 
H earth plal e .  J:I. J .  K I n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.574 

Heel c u t t l ng m •• hlnery. E . F i . h e r  . . . . . . . . . . . . . . . . .  153 ,556 

H I nge, lock, D .  C .  Serrln . . . . . . . . . . . . . . . . . . . . . . . . . . .  153. 6 l H  

HOOK. bench.  E.  F .  Beach . . . . . . . . . . . . . . . . . . . . . . . . .  153,52l 

Horseshoe blanks, bar tor, W .  W .  Lewis . . . . . . . . . 153,4·1::1 

Hydran t s p o u t ,  P. Lipos . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 ;J ,.J.6� 
K l l n .  po ttery, J. Ferguson . . . . . . . . . . . . . . . . . . . . . . 153.5:-;1 

Lamp , street,  C. L .  Lochman . . . . . . . . . . . . . . . . . . . . . . . 153,58 1 

La.m p ,  street,  Murohy & �IcN8m ee . _  . . . . . . . . . . . . . .  1 53,493 

Latch , k n o o ,  tJ . Ottner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.455 
Lead casting�, t esU ng, J.  A. Lowe . . . . . . . . . . . . . . . .  153 .58'3 
Leatber, s t uffing, G. H. WilHams . . . . . . . . . . . . . . . . . .  1�3,654 
Leather, e tc . ,  imitation, W. Bell . . . . . . . . . . . . . . . . . .  153,4'i3 
Llthogr�phlc transfers,  etc . •  Relf & Arey . . . . . . . .  1 50 .610 
Lock, comotnatton, W. K. MlI.rvtn . • • • . . . . . • • • • •• • • 153,5S8 
Luck, combinati o n ,  A .  M. Smith . . . . . . . . . . . . . . . . . .  15·�,501 
Loom l e t - o if  mechan1sm , D .  Arthur . . . . . . . . . . . . . .  153 ,5 W 
.Mains,  tapp1ng, G. F .  FUmIey . . . . . . . . . . . . . . . . . . . . . .  1 53,606 
Clfaugle. J. H .  S c h u e t t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 53.499 
Match l t g h t e r .  J. Stuszer . . . . . . . . . . . . . . . . . . . . . . . . . .  153.G28 
\lalches. llI:n l tlng •• fety. L. O. P. Meyer . . . . . . . . .  153.45 1 
Medical compound, E. A. Butts . . . . . . . . . . . . . . . . . . .  153,421 

MedIcal compound. H. D. Torblt . . . . . . . . . . . . . . . . . .  153,6;1. 
Clfedlcated neck band. E. T. Ju ergensen . . . . . . . . .  153 .439 
M U l-'lc leaf turner, E. W. Waite . . . . . . . . . . . . . . . . . . . .  153,508 
M USical game .. ppar.tus. S. T urney . . . . . . . . . . . . . .  158.639 

Nail,  ptcture , }i'. J. S eymour . . . . . . . . . . . . . . . . . . . . . .  153,500 
Nut lock. S. Brunson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153,582 
O l l clotbs .maklng.A. W i lder . .  153.648. 153.649. 15r.650.153.651 
Ordnance, N. Thomp80n . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15s ,l 21 
Ores,  treati ng copper, J .  W. Ktdwell . . . . . . . . . . . . . .  153,578 
Organ,  reed board,  F.  F. Romey . . . . . . . . . . . . . . . . . . .  153,6 l4 
Paper b!lg machine, A. Mul ler . . . . . . . . . . . . . . . . . . . .  15'-J,596 
Paper c H p .  SmIth & Sawyer . . . . . . . . . . . . . . . . . . . . . . . .  153.502 
Pusf!enger enumerator, e t c . ,  E. Chesterman . • • . . .  153.475 
Pendulum .cale •• H. F. and G. F. Shaw . . . . . . . . . . . .  153.460 
Photographs, retouchtng, C .  L. Lambert . . . . . . . .  153,577 

Picture trames, molding, J. Nonnenbacher (r) 5,986, 5.987 
Pi pes,  joint for water, J .  H. yocum . . . . . . . . . . . . . . .  153,511 

Planter and CUltivator, Davis & Hemmtngway . . .  153,5 16  
Planter. corn .. n d  bean. G .  B. Sm1th . . . . . . . .  , . . . . . . .  153,622 
Plow •• M. F. White . . . . . . . . . . . . . . . . . . . . . . . . . .  153.645. 153.646 
Plo w  and c ultivator. Skaggs &; Trne . . . . . . . . . . . . . . .  15�,621 
Plo w colter,  D. Jones • • • • . . • • . • • • . • . . . • • • • . • • • • • . . . .  153, 189 

Plow, 8ub!wil,  A. L. Manning . . . . . . . . . . . . . . . . . . . . . . .  1 53 .587 
Pot. colfe e ,  T. J. McKallp . . . . . . . . . . . . . . . . . . . . . . . . . . .  103,:;,0 

Powilr, obta.ining, D .  Stanley . . . . . . . . . . . . . . . . . . . . . . .  153,621 

Power, generating. C. C. Wolcott . . . . . . . . . . . . . . . . . . 153,510 

Press, cotto n ,  'V. A. Salmon . . . . . . . . . . . . . . . . . . . . . . . .  153,496 
Press, har and c o t t o n ,  Lupher & Munger . . . . . . . . . .  158,584 
Pump, rotary, H. L. H oughton , . . . . . . . . . . . . . . . . . . . . .  15·3.5C6 
Pum p ,  s t eam and vacuum, G. H. Nye . . . . . . . . . . . . . .  153,454 
Qulckpllver, conden8ing, Fiedler & Randol • • • • • • • •  153,4�9 
J:lallro.d sIgnal.  A .  C .  H .. r vey . . . . . . . . . . . . . . . . . . . . . .  153.485 
R.llrvad . I gnal. electric. W . RobInson . . . . . . . . .. . . .  153.6 13 

Railroad speed recorder. W. W. Wytbe . . . . . . . . . . .  153.nO 
Rake teeth.  poInting. J. & E. J : Sugden . . . . . . . . . .  153.466 
Range . bottom plate. H. C. Garwood . . . . . . . . . . . . . .  153.550 

Rlp.ger cl amp. E. A. Evans . . . . . . . . . . . . . . . . . . . . . . . . .  1 53.551 
Roller. land. R. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153,.52 
Rosette. J. Letchworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  158.442 

Rubber goods, s , ft ,  L. O .  P. Meyer . . . . . . . . . . . . . . . .  153.447 
Rubber with cloth. hard. L. O. P. Meyer . . .  153.4'9, 153.450 
Rubber • •  oft. L. O. P. M eyer . . . . . . . . . . . . . . . . . . . . . . . .  153.4�8 
S.Hnometer pot . E. Fithian . . . . . . . . . . . . . . . . . . . . . . . . . 153 431 

Bast! balanoe. A. C. JenkIn . . . . . . . . . . . . . . . . . . . . . . . . .  153.570 

Sash f ... tener. O. C. Algeo . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.51S 
Sasb weight lIask. J .  E.  RIl •• ell . . . . . . . . . . . . . . . . . . . .  153.6 1 6  

S .. w l e t .  E. Lutz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153.585 

Sa.,.ln\l' machIne. J. M. Llnnell . . . . . . . . . . . . . . . . . . . . . 153,530 
Scaffold f o r  bulldef'.  O. P. AmDroslusen . . . . . . . . . . . 153.471 
Scraper, road, P.  C. Post . . . . . . . . . . . . . . . . . . . . . . . . . . .  158,601 
Seed d r o p p e r ,  H. Koeller . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,576 
Seedlng machIn e ,  C. O. G .. rdlner . . . . . . . . . . . . . . . . . .  153.559 
Sewer trap tray, E. D . Cul ver . . . . . . . . . . . . . . . . . . . . . .  153,-125 
SewIng m .chlue c u tter. Tobey and Bryant . . . . . . . . 150.501 

Sewlua- machine t a b l e ,  J .  T.  Jones . . . . . . . . . . . . . . . . .  15�,4SS 
Sewln\l' shoes,  machine for. W. DuchemIn . . . . . . . .  153,428 
SeWing .tand.  A. Too tevln . . . . . . . . . . . . . . . . . . . . . . . . . .  153 ,463 
�hlrt Do;om. W. Hay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.564 

ShIrt bosom s u p p o r t ,  J.  )1. Maurer . • • • • • • • • . • • • • . •  153,41.4 
Shutter fastener, Z .  F .  Bryant . . . . . . . . . . . . . . . . . . . . . .  153,,)20 
Sleve,  C. B .  Grahl . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.563 

Slgnal llght . J.  C. �l cMullln . . . . . . . . . . . . . . . . . . . . . . . .  153.5n 
�ignal1ng a pparatus, electric, W. H. Sawyer . . . . . .  153,499 
Sb.ate,  roller,  O. F. Bowen . . . . . . . . . . . . . . . . . . . . . . . . . .  153,474 
S k y llgllt. burglar proof.  )1 . T. W1Jliams . . . . . . . . . . .  153 ,65� 
Sletgh, Scigfred & .Bord�n . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,617  
Stall: cutter.  Babcock & StUson . . . . . . . . . . . . . . . . . . . .  153.4 16 

Stamp , per!oruting, C . Scllortau . . . . . . . . . . . . . . . . . . . 153 ,458 
Stand. readln\l' .ud copylng. C. E .  Wen . . . . . . . . . . .  153.642 
Steamer and bOiler, .food, L. S.  Hunker . . . . . . . . . . . .  15:\533 
Sttll,  o i l ,  E. Schalk (r) . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . .  5.988 

S t o n e  dft'8�ing ma.chlne.  J. D .  Husbands, J r  . • • • . •  153,568 
Stove, co�l o i l ,  J . H. Thorp (r) . . . . . . . . . . . . . . . . . . . . .  5,9!:l9 
Stove, cooKinlr, D. E. Parh . . . . . . . . . . . . . . . .  , 153,600 , 158,601 
Stovc grll.te .  �1 . A. With ers . . . . . . . . . . . . . . . . . . . . . . . . . .  158,6G5 

stove. heatIng. D. E. Pari . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.602 
Stove l t d  lifter a n d  s t a n d .  S. H i l l  . . . . . . . . . . . . . . . . . . .  158.<H8 
Stove, parlor c oo k , D .  E. Paris . . . . . . . . . . . . . . . . . . . . .  1 53,603 
Stove , l eSel'Yul r cookIng, It. Warriner . . . . . . . . . . . . .  153.64 1  
Stump extra:.: tor,  R. P .  C o ry . . . . . . . . . . . . . . . . . . . . . . . .  153,543 
S u gar, manufacturtng hard, C. Spreckels . . . . . . . . . .  153,()26 

Ta ble, drawIng or wrl tlng. J. A. KnIght ( r) . . . . . . .  5 .993 
Tachometer. R .  H .  E l l 1 o t t  . . . . . . . . . . . . . . . . . . . . . . . . . .  153.550 
Tanlllllg comp o s I t I o n ,  Stockton & Ward . • • • • • • • . •  1 53,464 
Tanntng proce s s ,  C • .  J. Tinnerholm . . . . . . . . . . . . . . . . .  15:),636 
Telegraph regi S T e r  and sounder,  H .  )Itddleton . . .  15::1,593 
T € l e scop e ,  .N y s tr o m  & ¥oung . . . . . . . . . . . . . . . . . . . . . . . 153,494 
Thill  coupl1ng. E . Bric k . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 3.531 
ThraS hing macblne,  Blymyer & DulL . . . . . . . . . . . . . . 153,4l9 
Ticket. A. ShUand , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 53.11;1 
TIcket. C. H. Waite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.501 
Tiaket case, O. P. Beck. . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  153,527 
Toy b l o c k .  H. B . O wen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,;;�9 
'foy ptstol,  C. Xelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15J,59i 
Toy trundle , C. E .  Htcks . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,J.8i 
Trun k ,  W. J .  Large . . • • . • • • • • • • • • • • . • • • • • • • • • • • . . • • . . •  153,578 
Grut>rella,  S. R. PInckney . . . . . . . . . . . . . . . . . . . . . . . . . . .  153 ,6U5 
Valve. piston . G. H. GlbhS (r) . . . . . . . . . . . . . . . . . . . . . .  5,964 
Valve.  reH e t.  G. C. S w eett . . . . . . . . . . . . . . . . . . . . . . . . . .  153,632 
V a l v e  • •  toP. R. S .  Gille.pie  . . . . . . . . . . . . . . . . . . . . . . . . . . 153,56 1 
VehIcle dasn r a l l .  L. W. E verett . . . . . . . . . . . . . . . . . . . .  153.55, 
Vehicle.  h a n d .  J .  )1 . & J. L. J o n e s  (r) . . . . . . . . . . . . . .  5,992 
Vehl e l e  seat. D. V. )I f l ler  . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 53.59J 
V e h l cle s pring. J . D .  Hlch.rdaon . . . . . . . . . . . . . . . . . . .  1 53.G 12 
VehIcle w h e e l .  J. CurtI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153 426 
Veblcle wheel.  J .  Fredenburgh . . . . . . . . . . . . . . . . . . . . .  153.507 
Vehicle wheel, .\1 . B .  Wever . . . . . . . . . . . . . . . . . . . . . . . .  153,644 
Veloc l p e de . A .  Couke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153 .423 
Ve'.el for holdlng l1qulds. E. B. Reqna . . . . . . . . . . .  1;3,61l 
VI.e. T. L. Bayl 1e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153 .418 
Vote co unt1ug a p p ar a t u s, B .  F. Larsh . . . . . . . . . . . . .  153,579 
'Vash bench,  N o r r : 8  & W o o d s  . . . . . . . . . . . . . . . . . . . . . .  1 53.598 
WaShing mac r , I n e ,  C .  Bag.1 all . . . . . . . . . . . . . . . . . . . . . . .  153,5 19 
WashlDg mach inr,  \V . E .  J3allz ett . . . . . . . . . . . . . . . . . . .  15�,5t,� 
W ashing mach I n e ,  T. H . u r l s  . . . . . . . . . . . . . . . . . . . . . . . .  153,�34 
Watch c a s e  t> e -: e l ,  C L .  T n l ery . . . . . . . . . . . . . . . . . . . . .  153.633 
"V a t e r  m e t t r ,  H;. C. I.--: ray . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,..JS2 
Whlfiletree cl i p ,  W. N. Santee . . . . . . . . . . . . . . . . . . . . . .  153 497 
W hI P ,  AVl ry & .t>ratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,5 l 7  
W i n d o w  s h " d t s ,  weti.ving, J .  Bald wln , .Jr . . . . . . . . . .  153 .4 1 7  
W o o d ,  pre8erving, H. \V . Archer . . . . . . . . . . . . . . . . . .  153,5 15 
Wre.llch, O. T. Beaell . . .  • . . . . . . . . . . . . . . . . . . . . . . . . .  153.528 
Yoke, neCk, M .  S.  Trowbridge . . . . . . . . . . . . . . . . . . . . . .  153 ,638 

APPLICATIONS FOR EXTENSIONS. 
AppllcBtlons h aVe b , e" dnly nled and .. re n o w  pendIng 

tor t h e  extension of the lollo w!l1g L etters Pa tent . Mear­
lngs upon the respect1 ve appltca tton8 are appointed for 
the daY8 h eretnafter ment1oned : 
30,536 . -G&8 FITTING FINISHING MACHINR.-J. W . L yo n .  

October 1 4 .  
3O.9S7 .-0ILING SPINDLE B . - E .  N. St.eer e.  December 2 .  

EXTENSION S GHANTED. 
29.8lL -TuRASHING AND CLE ANING )I ACUINE .-I . Hart. 
29,409.- H .ULWAY CATTLE CARB.-G. \V. Chambers.  

DISCLAIMER. 
13B,376.-GLOVE . - J ,  �"' . Milson . 

DESIGN S PATENTED. 
7,589 to 7,595 . -CARPETS.-R . Allau,  Yonkers, N. Y .  
7,596.-PEX HACK.-H . .Bro w e r ,  Ne w York c i t y .  
7,597 .-INKiTAND BAs E . -B. B r o w e r ,  New Y o r k  c H y .  
7,59S.-BAlJGE . - R .  D. Gre en, L o w ndes c o u n t y ,  Miss . 
7,599. -URN AlfD PEDKSTAL .-H. E. Wesche, Phi l a . ,  P a .  
7,600.-GL.A8S BOTTLES .-C .C. Woodworth.Roche8ter,� . Y .  
7,601 .-CHILD'S CARRIAGE .-A . Shoeninger, Chlca.go, Ill . 

TRAD)<; MARKS REGISTERED. 
l ,S99 . -)lEDICAL COMPOCND . -E. A. BuLts ,Wash'ton,  D.C.  
l ,900 . - '\IILK: PAN S . - C .  A .  Douglas,  Frankl1n , :N. Y.  
1 .901 . -PlcKLES, ETC.-Du VivIer & Co . ,  New York c i t y .  
1 ,9&l . -COFFEE EXTRACT.-G. 'V. Earhart, C o l u m b u s ,  O .  
1 ,903.-1'HEKUOMETKRS, ETC.-J . S • . F. Huddleston,  BOS4 

t o n ,  .Mass.  
1 .!J()j . -GIN . -Well1ngton & Co., New York city. 
l ,905.-W INK . - Well1ngton & C o . ,  Ne w  York c1ty. 
1 ,9Uo.-MRDlCA L COMPOUND.- F. .  K .  Al Burt i s ,  Ridge. 

lIeld. N. J .  
1 .907.-SAucE .-Lea &; PerrIn s ,  Worcester, Englan d ,  
1,908.-COTTON GINs. -San born Machine Company, MYS4 

ttc Rtn' r ,  C o n n .  
1.909 & 19JU.-K"IT Goon8.-Amerlcan HosteI'l Company. 

.sew Brltatl' , C o n n .  

!!!CHED V LE OF PATEN T FEES. 
On e .. ch Cave.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l 0  
On e .. c h  Trade Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8�3 
On filing each application for .. p .. tent (17 yean ) .  1813 
On I.sulng each orIginal P .. t e n t  . . . . . . . . . . . . . . . . . . . . . .  $�O 
On appeal to Examiners.ln· Ohlef . . . . . . . . . . . . . . . . . . . .  810 
On appeal to CommissIoner of Patentl . . . . . . . . . . . . . . .  �o 
O n  appllc .. tlon lor ReIssue . . . . . . . . . . . . . . . . . . . . . . . . . . . . 830 
On appl1cat1on for ExtensIon of P .. tant . . . . . . . . . . . . . 830 
On granting the Exten.lon . . . . . . . . . . . . . . . . . . . . . . . . . . . . 830 
On IIl1ng a D1Bolatmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IIJlO 
On an .. ppl1catlon for De.lgn (3� ye .. re) . . . . . . . . . . . . . 10 
On .ppllcatlon for Deslgn (7 year.) . . . . . . . . . . . . . . . . . . $13 
On .. ppl1cat1on for Desllnl (14 ye .. rs) . . . . . . . . . . . . _ . . . . 830 

CANADIAN PATENTS. 
LIII'r 01' PATENTS GRANTED IN CANADA 

JULY 31, 1874. 
3.69t . -E . �I. Davl3. Allegheny. Allegheny coonty. P .... 

U. S., and F.J. Reb beck. Plttsborgh. Alle \l'heny conn· 

ty, PI., U. S. Improvements on curtain fix.t ure8,cl:i.lled 
· ' The Davies & H ebbe ck  C u r t a i n  F1x.ture s . " J uly 31 
1814 . 

S,695. -P. Grlflln ,  Corl' ,Cork c ounty.  Irelan d .  I m prove. 
ment o n  the ma.nufacture of s ;l l r l t s ,  cttlled " G r l tli ll 's 
PUrified Splrlts." J u l y  8 1 ,  lSi- L 

S,69S.-D . Forbes, C i&. mbrld�e,  Middlesex county, �la8a. ,  
U . S . •  a.SBl�n�e o f  H .  Wells ,  W o b uru , .\ I hl tl l e s e x  t; O U U 4  
ty • .\lass . " U .  ,S o Impro vement s o n  n C l' u l e  t n r e a d 1 n g  
hooks,  called l iThe .11agtc � e c d �e Tlueal1e l.' . "  J ul y  S1,  

1874 . 

3,697.-N . E. Whee ler, Loudon, O n t . ,  aSijignee of C .  D .  
Blin n ,  P o r t  Huro n ,  S t .  Clair c o unty,  '! t e n . ,  U .  S .  1ill 
provamcnts Oll window bltnds or B h A d. � s . c a l l e d  aA La.p 
Windo w 6hade . "  J u l y  31 ,  1,7J.  

3,69S . - A .  Lorratn ,  Bord- a- I--'lo uffe ,  Luvalle  county,  P. Q. 
Improvement o n  wheel  hOlse puwers.  caJ}:.:d · 'Lor·  
rain'8 Horse Po w e r  "� heel ."  J ulr 3 1 ,  loi · L  

3 .699.-F . M .  Sn1vely,  BellLire,  B dUlO ll t  c u ulI t y .  O .  ,l- . ::-i. 
Improvement o n  trace fd.stl!uiugs,  called " S n i v e l y ' s  
llnpro\' e d  T r a c e  �'a8telllDg . " J ul y  :3 1 ,  1Sj·!. 

3.7l 0 . - H .  lng, !iJ.m l l t o n ,  \-Ycntwtrth C O Ull ty, Oil t .  �\ 
gas reguhtor, called Hlng'8 Improved G:.l.d l�:Jg u l ator. "  
J uly 31. 1811 . 

3,Wl .-C . H. 'White,  W h i te's S t a t i o n ,  C a l h o u n  c o u n � y ,  
)l Icu. ,  U .  8 .  Impru veme n t s  Oil rai l wa.y H wiLc h t: �  a n d  
frogs, called U W Il i t e 's Safety Ball w a y  � W l t (; h . ' ·  J u l y  
3 1 .  1874 . 

£,702 - W. Vahey, JI'orest Village,  L a m b t o n  c o u n t y ,  Onto  
ImprOyemeilt 011 macb I I H: S  t o r  blocklng u o r�e c o l lan� , 
c a l l e d  " Vahey's C oll�r B l o C k:l11g l\lac m n c . "  J u l y  3 1 ,  

18H . 
3,i03.-W . .  Murphy, Petltcodiac , Xew Brunswick. Im­

provcme n t s  on o rgan blow p e { l a l � ,  c a l l e d  . 1  ) l u r p h y ' 8  
Reversible O r g d. n  .B l o w  J�eu<l.l s . · '  J u l y  3 1 ,  t.�i·L 

3,704 . -G. W e b s t e r  and J. F. W e b s t e r ,  H tt lll i l t U il , W e n t 4  
worth county, O u t .  Illpro . e m e ll t s  1 n  S C W I lI g  m el. ­
c h i n e 8 ,  c a l i c a  " T h e  W c b � t c r  Hanu ::i ll u r t l c  :1l 4 C lUIlC." 
July 81,  b7,1 . 

3,705 .-J. D wyer and J .  V. Cartcl', D e t r o i t ,  Wayue co un· 
ty, �l ich . •  U. S .  Improvements 1 n  b R :-. e - b u I l ung h e a t ·  
ing .I:Itoves,  c a l l e d  " l'n e  Cro w n tJ d w d  � t o v e . "  J uly :)1.  
l�j.t.  

3,70J.� W .  Cratg, Nunda, Lt vlngBton c o u n t y , � .  'f.,  U .  ::; . , 

assignee of H. C. Grover. S(.I.lUC p l 'i c P .  I lll p f O \-enl e l l t s  
on washing mac h i n e s ,  c a. l 1 c u  " (jl'o rer'o  l lllJi I"O y c 'l 
Washing M <\ c h l ll e . "  J u l y  ')1 , 1t!7 1 .  

3,70�'.-J) . � .  ll.  C o tli o , J l· . ,  )\ e w t u ll .  ;\l l d ll l e s e x  c o u n t y, 
U . :; .  Impro v e m e ll t 5  Oil ca p s t a n s  a n d  w b d htl':l .::w:3 ,  
called " C offin's CapE.Lans ami Wllldl i ::- i:j � :i .  , . .J n l y :)1 1  
1574 , 

3,iVS.-L. O. P. Meyer, N e w t o w n ,  Fa.l r fi e ld, C o nn . ,  (j . :::' • 

A certatn india- ru b b e r  comp J lllld (lrc � t! n U lJ g  a. s u r ·  
f a c e  aga1ll8t w h 1 c h  what are K n o w n  a s  tl a l e ty matl'l.les 
can b e  tgnited,  called ., )leyer 's Igntttng' [(, u b o e r . "  
J uly 3 1 . 1 8 7 4 .  

3,709 . -D . C .  Kellam, Ponttac,  Oakland c o u n t y ,  M lell .,  
U .  S . ,  li.od I-L a u tl A . H�ye s ,  D e t ro u ,  "ray n e  county, 
),1 1ch. ,  U. S .  Improvement. o n  winno w Hcrl' c ll t ralUt ,"' ,  
ca.lled • K e l l a m ' S  Aoj ustablc W in d o w  S c r e e n . "  .J u l y  
3 1 .  1874. 

3,710.-ll . Tappan, Steubenvi l l e ,  J dfe r e o n  CO Ull t y ,  0 . ,  
U . ::S .  Impro vem e n t  1 n  m ill er s '  lautt:!' l ls ,  c a l l e d " I' up­
pao'o Miuer's L:lntern . "  JUly S l . lSH- .  

3,7 l 1 . - H .  W n i t t tl i d e ,  J r . , O tt a w a ,  e n l e r on c o u n t y ,  

O n t o  I lL p r o v e m c n t 8  on I:I p r l ll g  S l a t s  l o r  b e d s ,  c a i l e d  
' " \Vhitcsidc's  Impr o ved S p l 1ug S l ot t . " J u ly 3 1 ,  1Ri t .  

3,71:.! .-H. llehnlng, :'\ c w  Y u r £{  C i t y ,  U .  S . ,  �l.li (l ,J . D i e h l ,  
s a m e  pla.c e .  i m p rovements l U  p : a ,l O w r l c ,:; ,  c a U e d  

"Benning & Diehl's Iwyro v e t1 Agra U e  t o r  l' l a u v f o r t c :-. . "  
J u l y  31.  1814. 

3.1 13 . -E .  S . ,"Vsterman, H a m i l t o n ,  'Vent w orth C O U il t y ,  
Onto  I m p r O \'emcllt I n  Oell b o t t o m e ,  call t d  " W a te r ­
m a n ' s  tiuperlor S Lrap S t e e l  Spring B e d  Hot t- u m . "  J ul y  
3 1 .  1874 .  

3.7U.- W .  T. ReddIng. Ne w York c i ty. U.  S .  Im proYe·  
m e n t s  Oil metall 1c  o r  o t h e r  boxes f o r  b ! a c b:tll� o r  Ulltl­
lugous uses,  called . ,  1'he Heading impron:d ll u x , "  
J uly 81. 1874 . 

3,715.- W .  )[oreh o u s e ,  B u1Ial 0 ,  .E n c  c o u n t y ,  I\ .  Y . ,  L' .  � .  
Improvements o n  ship Rnecs ,ca l l e d  " �\l')T (, B U tl � e 'd Im­
p r o v e d  Ship K n e e . "  J uly :31 ,  1--.7 l .  

3,i16.- W. il .  Hall,  Lancaster,  L:mca s l: e r  c o u n t y .  Pa . 
U . 8. Improvements in cartrlugl' -crt.asllig a n a  lutHi · 
ing tmplementd for breec h - l o douing fi r e ,l r m s ,  c a l l e d  
" W. B .  !i a l l ' li  Cartridge C r  . ..  ascr." J U ly ;)1 ,  1874 . 

S,7 1 7 . -W .  H. Becke t, Chelm�fo f(l, ESHcX c 'J u � ! y ,  E rlj.:-. 
Illlprovemen t s  i n  yalve a p p � ra t u �  f u r  c O l1 t r o l l i n g  the  
fl o w  o r  pas8 age o f  tl U 1 U S ,  C J. l 1 e u  "VCllllU:! & 1'; 0 . ' 1)  Pi1 � '  
ent H .  P .  Va l v � . "  J ul} 3 t , 1874 . 

3,'i 18.- W . )1 . W a lsoIl, TonICa,  La Sal l e  county,  i l l . .  LJ . 0 .  
Improvements on n u t  l o c k s ,  ( aI l e d  . I W Ji !t: 'JU·s  1 m ·  
proved � a t  Lock . "  J UlY 3 1 ,  1 8 i 4 .  

3,719 . - (; .  C o m s t o c k ,  ),'" e w  ()u.naan,  F ri. i r tl e J d  county,  
C o n n . ,  U .  S .  Com biued hot  ai r a n d  h o L  water  f u r IiaCt�.  
called " Comstock's V c n t l l a t l ll g'  Sttalll llt.: a t er . "  J u ly 
S t , 18i4 .  

���--�----�--- --

�dl1trti.atmtnt,;;. -----" 
Back PRII'e " • • • • • • 81.01) a Un6. 
insIde Pall'e ' • • • • • • 7 � c.mb a line. 

Engravin(}8 mav head advertisements at tlte IHtme r',J,le per 
lane, bV measurement, as the tetter press . .dc!.rel'tuJ8tnEat8 
must be received at publication otfke. as em'l!J (l.8 Frida!1 
flwrning to appear In next iS8ue. 

WA yr E D-In evel V i:louthern ;:-;tut c . );  . Y .  
P <l  , an d  C a.l . , a  purcttaser f o r  t tl e  (' nl l l'e f \ >;; h t  t 'J 

lll .. dl ufacture ano � c l l  H A vV K J:<./ S  S E L F · .lI E A l l  \b- "tl U L­
}) J:<.. IUr.; (j I H.O � ,  C A.N OPKi\ .h: K  A)j U L A .\l P, 0 1 \ -':: ot U J .:� 
m o s t  po pular r�t;e n L  t n v e n l l Oll� of tI le  day . [I ' l o t  � u l d ,  
w i l l  be l C l O ll Hoyulty.  w E� lJE L L  & l" lC\)"; C.i � ,  j.; .\ .  
10th �t . •  

_
P�II:'<leE'�l a . Pa.  � __ ______ _ _  � _ 

WORCESTER F.REE INSTITU fE. 
A S c h O O l  o r  A p p l lt:u clclence . .  For c '\ ta l u � u e .  a (J o res:>; 

PROF . C.  O .  T H v .\I P::; U � ,  W utt; {; 8 t e r ,  '\I >�f, �  • $70"'A-Wi<:EK TO AGE�p-;-S,�re 'J0-;;-r n��-�p� 
en t s .  J .  D. !\ E ;:' I.H  1 1 , f:< O X LJ o r o  • .' I ll ::. ':' .  

PATEXTS F. T .  H. 1LuI � oEN, Bryall Block, 
S o l d  a n d  C h t c !A g o ,  l l 1 .  )l e (' h a n it; tl l t'� n !! l n l� e !' anu 

Intro duced. l\h, u u t a c t u r e r s '  AgUJ L .  

EMP- I L O Y· 
MNT. 

Pleasant and P J' o ll l u b l e  Em p l o y ­
menl in 8cHing . .  G O O D  D ,J O K S  i-\ ) U  
ALL . "  . 1  Ho w t o  do i t . "  ::)e l ld  s talIli' t o r  
fac t s  t o  SAMUEL l L  WELLS , :11:)\) Brutlu way 
Xew l ork. 

1\ . •  aISON'S PA'l"T FHICTION CL vrUilES 1"..L are masufactured by Volney W .  Mason . & C o .,  
��U:1�����, ,rA�Lt-!.eftl�i ·: ·c�}�.u� 'k��ll4 )�:�� � t rc(;tt 

P- Rlr-l TlNG MACHI}j �l{ Y-Agellt wunted 
t o r  the Un i t e d  � Ca t e B ,  for tllt' s a l. e  0 :  11 1  s t  CL�hd  

, .... ugl t s h  Ltthogra.phlC .\lat.!hlll C H ,  the w d l  k u o w n  \V n a r ! � 
flaic .Letterprt: ss .\lacb l H e s ,  ,::, u l l l o l l a e  e ll  ( l U g ,  U J l l l n g ,  
GlaZIng, and R e e l l u g  �J ac h t ll c S ,  6crc w aud. Hyur..t l d l iJ  
l'rebses,  J£nglll t; S  a u a  B O l l e n ,  a l l  of  firs t c l <l.-is  lli iL ll u t  .. c·  
ture . a n d  commandlng the chief p a t � o n ,;ge I n  l-<':ll g ) ,m ,t.  
and the C o u t U l c n t  o t  .b;urope, a t  m uc h  l u w d r  prt ;; c l:i  L U ,lU 
are o b t a I n e d  [ O r  .\laCll l D e lt  u f  Alllerl(;:t.n .U au ufac t u l'e . 
Llbel al Dl8t.!ount would be g I v e n  to lI. llri:l t c l <lSI;  I e :!  ' u n ­
alole Agent.  A p p l y  to t n e  P A R a G O N  �'l A C ll [ � E  CO II· 
PA N 1, L I .M. I l'�O, &Ha.nd Ruad, Lced�, (!;U&"1i.Ull1.  TtH'illl:J 
Cub or Security. 

© 1874 SCIENTIFIC AMERICAN, INC.
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ANOTHER CHANCE ! 
- -0---

Fifth and Last Gift Concert 
IN AID OF THE 

P u b l i c  L i b r a ry  o f  K e n t u c ky ,  
POSTPO � E D  TO 

November 30, 1 874. 
DRAWING CERTAIN AT THAT DATE. 

LIS'r OF GIFTS. 
One Grand C a s" (;l1t . . . . . . . . . . . . _ . . . . . . . . 82;.0. 000 

One Gran d C a  ... (,i n . . .  . . . . . .  . . . . . .  . . . . . .  100.000 

One Grand Ca." Gift . . . . . . . . . . . . . . . . . . . . .  7 5 , 0 0 0  

O n e  n rand COMb Gift , . . . . . . . . . . . . . . . . . . . .  ;) 0 . 0 0 0  

O n e  G r a n d  C a . "  fl i l t  . . . . . . . . . . . . . . . . . . . .  2 5 . 0 0 0  

I) Ca." Gi ft�, $20, 000 e n c h  . .  ,. 1 0 0 , 0 0 0  

1 0  C n s h  Gifts, 1 <1.000 e a c h  . . . •  1<10,000 

1 5  Cn.1t Gi ft., 1 0,000 enclt . . • •  1 5 0.000 

20 C aslt Gift., ,') , 0 0 0  enclt . . . .  1 00,000 

2;') C a MIt G i ft_, 4,000 enc.. . . . .  1 00 , 0 0 0  

ao l� as" G i f ts. a.ooo paclt . . . .  90.000 
50 Cash G i ft., 2.000 e a c lt . . 1 00,000 

100 CIlSIt G i f ts, 1 . 0 0 0 eRclt . . .  100,000 
2 10 C R SIt G i lts, 5 0 0 enc .. . . .  120.000 
5 0 0  C a . h  G i fts, 1 0 0  eaclt . . .  50, 0 00 

1 9 , 0 0 0  Cas It Gifts, 50 each . . • .  95 0 . 000 
GrandTotal,20, O O O  G l fts, a l l  ca"h,2, :} O O , O O O  

PRICE OF T I C K ETS. 

Whole Tickets $ 5 0  0 0  
HaIves . 2 5  00 

Tenth", or each Coupon 5 0 0  
1 1  W hole Tickets Cor 5 0 0  0 0  

2 2  1 -2 TIcket .. Cor . 1 , 000 0 0  
For T i c k e t s  o r  1 n formq,tion, Addre ss 

'rHO. E. B R A M L ETTE, 
Agent and Manae;er. 

Publ l c  Ltbrary 13 u f l rIiUIl. IJou1 svUl e ,  Ky. 

or THO MAB H.'1IAYS & C O  . •  EA STERN AG K"TS, 
609 Broadway, N .  Y. 

Reverse MoUon, Psneling 
Var1ery .\1 oulo lng, a n J  
lJovehll t n �  MachlIH',cutOil Pane ls at any l1eslgn or 

s t y l e  o f  M o u l a  In t he 
soUd wood, 
w t t h neat ­
ness a n d  dis­
patCh . 

Ro utt's and 
groo v e s  t or 
Wi ndo w s -­
Stairs - CaT 
-B r l  d g e s 

&c . , & c  
Moulds llne 

bracket and 
g e n e r a  

Scroll W ork . 
It Ill' 8 fiTElot claRFI Shaper and )lou l der . Dove t a l l s  a l l  kinds 
o f  D r a w e r  a n d  J o i n  t. Work w i T h  I h lck o r  thiu ::! t utt .  W a r­
r a n ted Simole,  D urable and Efficien t .  S t' u d  for circu ­
lar Il n d  sam ple of work . Manufac ture d  only by B .  C .  
MACI1 'Y  C O  . . Bat . l"  Creek,  �l lch.  

HUSSEY'S NAT IONAL 

Cotta[e Architecture. 
�eaie 

a
��& �����!�

e
1,��:{I� r�:l�� 

..::.. Styles of l o w - p riced Hou�e s ,  with 
S p r c l tlca t i o n s  an d  Cost. JU8t Pub 
lislted. Hoyal quorto. Po.t·pald , $6. 

NATIONAL Plan8, Details, 
WOODWARD'S } 1 ,000 WORKING DRAWINGS 

' RCHITECT Bpeclllcatlo n s & Es t lmatea 
.4. pitX.

EL VE DOLLARS, post· 

MON VKTON'S N A TIONA L ! !!!\][ Dollar", p08t 
STA I R. B U I LD ER. 5 paid. 

M O N C K  T O N ' S  N A T IO N AL ! Six Dollar ... P08t 
C A R P E N T E R  & J O I N ER. 5 paid. 
__ ��Al'!...�_�_UDD C O  . . 2<13 Broadway, N . Y  

�!'�fo ��:h��" �'��'�" ������'���7�a6 

ll�,n, f�?;; ,� iO fi�/�b::::::.:·::::.::·:.::·:.:: : : : : : � : : : : : 1  � :� 
1 Set  f 8t I C� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $15 .00 

U ?, I 
ee �?IP8 . . . • . . . . . . . . . . . • . . . . • . . . • • . . . . . . . . '12 . 50  

Expandl ��nMandreIS 't8kiiig' i.iiYiiiliig.· from: � 't,,'j '10
.
00 

Inches,  &c_ 
fO�e��c�;a�: W. LE COUNT. South Norwalk. Conn. 

THE C H A M  P I O N  S I L V E R-S TE E L S I' R I :-I G  M A T f R ES8, now greatly Improved has been before tbe publfc for leverll)  years and conttnuea to occupy l t s  un riva l l ed p08 t ti on In the trade &s the BES r B E D  ever producecl . It presents the rI'ch and eleg'1. D t  appearance of sl1 ver, and I s  the Bott�st e a s i e s t  cbeli.
l
)et:lt ,  and most durable Spring Bed I n  'mar k � t ' Who ly c o m p o � e d  of tenacious t e mpered steel  s prln J s' 80 un i t e d  that the pressure 1s  e q ually dtstr lbuted .  �8� .elly l i l ted, t u r n e d ,  or rOlled up .  Botb IHdes aItlre � o  frame ,  n o  wood.en 8hts,  n o  t o w  atutfiull n o  s t ra p s . '  May be uspd o IJ  floor without bedstead. No under bed re. 

�
ulrcd .  l\ eeds only ha l f  the t hickn ess o f  h air ma ttress . . d ore sp rings f o r  yot..r money tn thIS bed than i n  any o t her . U n e q u a l l e d  for hote l s .  Any sIzes mane to or. der. Send for p I ctorial c l rcu!9.r.  Retail price of double bed, UJ. Shipped. O V  S ingle oed or quan tity to all parts of tbe  world,  l . I ueral dl�couut t o  the trade Sold by lead i ng dt'alers t n  all  p arts of the country . Refer to Phelps. Doremus & Corbett J .  T.  All en lid Co New Y or.li:, Gould & C o . ,  Pll i b l del p h l a ,  Pat Gtloert &'Sons .• .iorwlcn,  C o n D ,  Bo wditch & C o .  New Haven Conn a nd many o t� e!�.  C H

,
A M P LO N  SP iUN G MAT'i'tmSS·'co. ,  Makers , _.Jt) Can a l  St . ,  near Broadway, :N e w  York . -C- IVILA-ND MECii-ANICAL ENGINEERING AT J THE R KNSSRLAER POLYTECHNIC INSTITUTE TROY N. Y I n :,true t l o n  rery prac t i cal.  Advantages unsurpSfl - '  s e d I n  t h i S  c o u n t ry. G r !l d u a t e s  o n t a i n  exce l l ent;:ws! t l on ' � " · o pells  S e D t . 16th . . For the Aunuai Regls ter , contat n : 1 0 9  improved Course ot S t udy , aud f u l l  p a l ticu l ars addr.s, PROF . C H A ltLES DRO W � E ,  Director. 

The Chilian Exposition 
Pack.ges for t h i s  E x p o s 1 tlon can be Shipp ed at Ihe Pa.oI fic ;\1al l  S .  S .  Cu's O tli c e  foot of C<1na.l St NQW Y o " k ,  a n d  froIlliJ t h c  Pa.cttlc p orts tOUChed a t  by the St ' ·amers of I Ills C O m p 9. D V .  O n e  d " l l a r  gold for each pa0Ksgc w e Ighfng DOL more tha n  2000 poun Js , ' or meas­uri  g D O t  more tUan �O cublc feet,  ts  t n e  onJy COtit o f  o c e a n  transportat Ion t o  C h l l l . H c tt v i e r  o r  larger pack­ages Il?8.Y b (' S h I p p e d  Der f:aIUe Hne at l o w  rates uuder suecia !  c un l ract . A p Dl lcat l ( D S  t o r  room a t  the Exposl­tiou m ' l s t  rl '8eh CbllJ by J a n u a ry 1,  lBiS. I'tlrt lculars maf uc  ob t atnert by addresf itJg any ODe of the Un ited St.a'  es Commlo 8 1 0 n en t o r  the Exposi t i o n ,  any ChUtan C o n s u l  I n  t il e TTI,Hed Statcs,  or A. V I L L A ROEL Cor-respoudlng Agent , 5'l Plne St.,  N ew York: . ' 

$476 A MON1 H TO AGENTS. Addrel. C. M. LININGI ON '" BRo . • New York or Chlcallo 

TRADE ENGINE. ...., lmproved LaW'1 Patent Sklagle and He .. dlng Ma· · Worce.'er, - a ... , lWo V ., 
chine simplest and lleBt In uoe. AlBO, Shingle Heading ,,� 
and Stave JolnterB. Stan EquaUzers. Heading Planers. -0-

Noiseless tn  operation-Perfect 
tn workmanship-all light partl 
of Cast S t e e l .  

TurDer • • • c. Addre .. TREVOR . Co. Lockport. N. Y. 
!'n

a
J'�����:tc?!B:�.J�f���:!I,lloa

o
tr
.
�t Uprlllht Drlll. 

Every EngIne Indicated. and 
valve cornered to g I ve the high­
est attainable reSUlts . 

Warr�nted su p erIor to any 
��1�f.0rtable Engine 1& the 

Send for Price List and Cir­
cula r .  
HEUUMAN & HERCHEL­

RODE M'F'G CO.,  
Dayton , Ohio . 

M A. H O G A N Y  
WAL�UT. R O S E ,  S ATIN. HOLL Y . S P A N ISH & RID 

C E UAR, a., d a l l  k m d s o f  H � RD-WOO US, . n  Logs, 
Plank. Boards anti Veneer s .  a:r Ext.ra c h o i c e  B i r d s · E y e  a n d  Curly M a u l e .  Fren ch 

a.nd Amertcan Walnut, and ASh B url Veneers 
just r�cetvcd .  

Geo. W. Read de. Co., 
M11l & Yard 186 to 200 Lewis St . ,  foot  5th & 6 t h  Sts . , E .  R., 
N e w  York . 

lIT Orders hy mati promptly and faithfully execu· 
t e d .  

iI .  * Encl08e s t a m p  for Catalogue and Price List . 

O VER 7 , 0 0 0  IN USE. 

���l�t;§�§a§I!�!Nlb�J�t�r. 
A DRvUE\��rtE:�Jo��r;

d
p�;r.e����

v
N' e�

n
i�r� ::'��tiJ; 

Pamphlet oJ one hundred. pages, cun t aln lng Hsts of 3,000 
newspapers. and estimates snowIng cost 01 advert1sing. 

MAGNETS-Permanent Steel Magnets 
01 any form or slze, made to order by F. C. bEACH 
" Cu., �b3 Broa.dway, �ew York. MaKers ot t.b.e eel· 
ebrated 'l'om Thumb anI1 l11lnlature Telegraph l"stru· 
men�t�s�. ____________________________________ _ 

S AMPLES OF MACHINES, TOOLS, and 
IMPL�ME N T S ,  received, e xh l b t t e d ,  ti n d  orders 

tak: en . A. M. PAXTOl\ & (",0., ViCKsburg, MISS. 

IRON BRIDGES-CLARKE, REEVES & Co., 
PH<ENIXVIL LE BRIDGE WOHKS. Omce, 410 Wal­

nut Street, Phtladel ph la . Pa . 
.!J' .. eCl��

tl
��-;��

c
��'l[�er

o
l��.

an
��

p
;�I�.

nl
�WI';..'g�: 

done on the premi ses , from ore to finished bridges . 
IIlnstrated Album matled on receipt of 75 cents. 

Sturtevant Blowers. 
Of every Ilse ana deecrlptlon. constantly on nand. 

Niagara Steam Pump. 
CRAS. B, HARDICK, 

:15 Ad&ml It •• Brooklyn. N. Y. 

THE JOHN HARDICK 

Niagara Steam Pump. 
HUBBARD '" ALLER. Broo klyn ,  N . Y .  

PUNCHING 
AND 

DROP PRESSES. 
WOOD.WORKING M..iI.CHINERY GEN· 

eral1y. I!peclaltlel, Woodwortll Planers and Rich· 
&rl1lon '8 Patent Improved Tenon Machines. 

Cent.ral, corner Union Bt::1,. Worcester, Masl!. 
WITHERB . RUGG . RICHARDI!O� . 

$1:: 0 $20 Per day &t home. Terms Free. Addres. lJ � GEO. STINSON & Co., Portl and, MaIne . 

THE Union Iron Mill8, .C'nt.t!bnrgh, Pa. 
The attentloIl. or Englneera &nd arChItects 18 ca1Jed 

!��e�:r'!�'h1�g ��
o
c�����':.':t �:IW" :�t�:�;;dr�� �f:,i; 

�ft ��'a��l �h
�g�f��!:d'i���� ��t?�l�

c
��gl��!r. �e �� 

prepared to furnl�h all elzes at terma as favorable as caD 
be obtained elBewhere. For descrlptlve lithograph addrea, 
Carnegte. KlOUUla & Co. UnIon Iron MmB, P:ttBbnrgh, Pa. 

The Toll Gate I PrIze Picture sent free !  An Smal1 Toels of &11 kinds : alBO GEAR WHEELS, pa rts • • In�en f ou. gem ! 1) 0 obj ects to of MOD �; LS, and materials of aU kind •.  Castings of 
tlnd ! A d rlr@R8.  wttlJ stamp . b;. C .  A H J�E �' ,  B ul1al0,  N . Y .  ��t:b�(;�

&
14\"i��tfll.d�

.
�S��r��il?,

at�����!;:: 

V OR LEUAL ADVICE CON CERNING 
..... InfrIngements and PatentB , c o n . u l t  R. B. McMAS. 
TER, Counsellor at La.w. 9 &  11 Nassau st.,  Room 0)6 .New !_�k. Counsellor and Advocate 10 Patent Cases: ' 

EDISON'S INDUCTO RIUM--A powerful 
dectrical l n c lucti o n - c o l l  for �tv1ng s h O C k s .  Usefu l 

tOI  m e d l ea l  purposes and amusement .  Prlce on ly SIX 
DOLLARS. Sent, C.O.D., by expre8!' . Send for ci rcular . 

ED[SO� & M U RRA Y ,  
1 0  & 1 2  Ward 5t., N ewark , N. J .  

FO RGING & Fl::"l'IS HI::"l'G MACHINERY 
Flxtur�s and T o o l s  c o m p l e t e  for making guns, sew: IDg mac h l n p s ,  e t c . ,  t o mo d e l ,  f u r n i s h e d  to order bv THE PRAT r '" W HIT�EY C O . ,  Hartl o r d ,  C o n n .  

BLAKE'S PATENT 

Stone and Ore Breaker 
Crushes all hard_8IW brittle substances t o  
any req u i red size. Also, any k i n d  of STONE for ROADS and for CONORETE &c Address BLAKE C i{ USHEH CO.', 

. 
N ew Haven, Conn . 

A FORTUNE FOR ALL In th e  Rubber Stamp 
STENCIL AND STAH:Wfgi!�, B:trl���� , E�;MAN 'S 

The A.merlcan TurbIne Water Wheel, .!tecently Improved and submitted to thorough selentlllc tests by Jamea Emerson, showIng the followtng use. ful ellect of the power of the water 
�;����:."Ing the highest results ev. 

Percentage or Part Gate : J(, 50.08 ' 
101..69 . 64 ; " , 78 . 73 ; !l', 82 .53 : � 82 90 ' 

.J:"er cent. of Whole Gate ' 83' 14
' • 

A f!IlI r� may be obtaIned of 
rJi.���o, 

B '" TEMPLE, Day. 

To Electro -Platers. 
BATTERIES, C H EMICALS, AND MAT E  RIALS, I n  s e t s  or 8 1 n jllc,wI th books o f  Inst ruction manufactur ed and .old by T BOMA8 HALL Manufature' tn� E l ectr1ct.n , 19 Bromtle ld Str�et Boston M&ss Illus' trated cata l oe-ue Ment t ree un appltcatfon . 

,
.. . 

STEAM BOILERS for sale cheap-15 25 85 40 H . P. S. C. HILJ.S, 51 Courtlalldt lit. ,  Ne;' Y�r !, 

BANKRUPT'S SALl<J OF HORIZO�n ,-\ L  
and Vertical Steam Engines .  Als o ,  n e w  snd second 

hand lla c ; · I nl s t's Tools.  Send for circulars at 
THE Y A LE I RO)! WORK::>, New Hav e n ,  Conn.  

$10 A DA Y. Emp l oyme nt tor a l l .  P a t e n t  N ov e  
ties . GEO. L .  J<'ELTUN , 119 Nas.au St.,  N. Y.  

SHINGLE & B ARREL MACHINERY 
E VA R T ' �  I ¥ P. H EA V I N G  AN D S H I N G L E  S A W .  

STAVE CUTT ERS, J O I N TERS, E Q UALIZERS, AND 
HEADI:-IG T U RN E R� .  

BAILEY GAU G E  LATHE-�'or turning an kInds han 
dIes and \)abtnet work. Stmplest and b e s t  1n u�e. We 
manU lacture 8 full l i n e  c f  Wood a n d  lnlll W ork ing 
Mach i n ery, Steam Engin es,  &c. A d dress 

T .  R. BAILI<Y & V A IL, Lockport , N. Y. 

CotOROLLED 
S HAF TING . '  

The fact that thiS Shafting l1AB 15 per cent grc�teI 
atrength, a finer 1lnlsh, and 18 truer to gage,t  han allY J ;,nCl 
tn use, renden it undoubtedly the most economical. W t  
ar e  also the sole ma.nufacturers 9 t  the ClILB:BBATBD COL­
LINS PAT. COUPLINS, and furnish Pulleys, Hangers, etc. g!t��� �ost approved style •. 

Jb"r&'JI�tU'\%e�EfJl.!>II ' 

TrJ' .treet. 201 and ad aveRuea , PIttsburgh, !la. 
190 S. Canal Bt. CIlleago. 

clrlltOCkl of th1a I!hafUng In store and lor '�le b} 
. ULLER DANA . FITZ. BOlton. Mass. 

6EO. PliCE . Cq".t�1 Chambers 'treet. N. Y .  
PIKRCI! � WHALu. G. Mllwaukee. WI, . 

O'r'IS' SAFETY HOlSTING 

Machinery. 
NO. 34S BB01l,'Wl'V Jf.g�oA. 

CO .. 

8. BALL de. CO., 

WOOD WORKING MACHINERY 
For Planlne Mm., Car tlhopa . 8alh, Bllad and Door Ma ­�e[., olc. ,  .tr. 8.n1 tor Illustrated Catalogne aad price 
C

'h ' l!ct'1.ry. �, Worc •• ter. 1II... . Salesroom a\ 121 "m""r . ... 1«' Re.de tit •• , New York. • 

NEW & IMPROVED .l:' A.'l"l'ERNS.-MA. 
CHINISTS' TOOL8--an .Izes-at low prIces. 

B. GOU LD. WI to llS N. J. R. R. Ave .. Newark. N. J 

I-1LASS MOULDS for Fruit Jars, Lamp8. �
e. 

Bottlea . Ink Stand • • etc .. made bJ H . BROOltE lb rn
e:�s

e�o
t�' ;��!��U

A� l �:���: �irioUld Yo ft�). any 
Ill'" PARTICULAR ATTXNTION paId to MOULDS for 

INVENTO RB. Send model or drawlng : laclo.e stamp ' 

RICHARDSON, MERIAM "" co. 
Manufacturers of the lateat Improvod Patent Uan­

els' and Woodworth Planing M.chlnes, Matching, Sash 
���I����1�ro�1��

n
���8a����

a
J:tch�����la��lftf: �:� Arbors, Serol1 Saws R&tlway, Cut·otr, and Rlp·saw Ma­

Chlne.kSPoke and Wood TurnIng L.thea, and varloul 
other Inds of Wood·worklng Machinery. Cat.l0

Wc
e. 

��:tg::�i�:�
s 

�:;eg�n:�Pl�"f\��rtv������
t
��{k. ft 

FOR SALE--AN UN F I N ISHED IRO�, 
. TWIN S S t{E W  STEAM VESSE L, having doubl e 

bottom and water·tigtlt cornpa.rtmentR .  
Length between Perpendlcul.rs . . . . . . . . . .  :190 f e e t .  
B r e a d t h  o f  B e a m  . . . . • • • . . .  _ . . . . . 0 . . . . . . . . . .  45 
D e p t h  to MaIn Deck. . . . . . . . . . .  . . . . . . . . . . . tl,. .. 
DIsplacement at 22 feet draught. . . . . . . . .  6,000 t o n s . 
Area of MIdship Scctton . . . . . . . . .  . . . . . . . . . .  890 s q .  ft . 
Number of Transverse B u lkheads . . • . . . . 

ENGINES. 
T w o  p a i r s ,  each pair driving o n e  Screw. 

Diame t er o f  Steam Cylinder . . . . . . . .  7'J inches. 
Stroke 01 PI,to n  . . . . . . . . . . . . . .  . , .  . . . . . . .  . . .  45 
Surface C o n d e nsers, area . . . . . . . • • • • • • . . • .  12,560 sq . ft .  

SChEWS. 
Diameter . . • . . . • • • • • • • . . . . . . . . . . . • . • . . . • • • • • .  
Pitch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Number of BI.de . . . . . . . . . . . . . . . . . . . . . . . . .  . 

BOILERS. 

27 
3 

Ten tn number i Ordin ary Horlzontal l" tre 
T ubular Ty pe . 

feet 

Total Heating Surfa c e . . . . . . . . . .  28 ,000 sq. ft 
Grate Surfac e . . . . . . . . . . . . . . . . . . . .  876 

This vel!lsel was fntended to be completed for the State 
��:�he

J!rr�:� 
a,;:� ����l�g

d
on T:;d��

a
i�:

e
Jj���il��

r
6� 

General  GEORGE B. MCCLELLAN, U. S. A. All mate­
rials,  and the workma n R h l p  are g u a r a n t e e {l t o  be o f  the 
be8t p o se l b J e  d c s c . t p t t o n .  

The funds approprlated for the  p urp ose 01 comp le ttng 
the vessel  n o t  proving 8utttclent, t b e  Legi slature of t h e  
State o t  N e w  J ersey has d i re c t e d  T h a t  a sale b e  mane t o  
thlli�1i����l����e�01)A .fg::,�,l!�i�R���S�����o�� 

k�c:���g�c�J�Jsr��W.D���lli������nkd s .  B .  DOD, o f  
Ho ooke n ,  

h a s  b e e n  a p p lJ t n t e d  t o  effect such sale . 
Bld� t' o d orsed . ,  PROPOSALS FOR THE PURCIIASE OF 

IRON STXAM�R. OR OF PARTS THERROF," m ,,-y o e  addre�8. 
e d  t o  t h e  GOV�RNOR OF TIlE STATE OF N xw ]EB8EY bV w,hoUJ they W ! 1 l  be receh ' p d  a t  T r e n t o n .  N .  J . ,  un t il l�  
o c l o c k ,  M . ,  o n  the  s e c o n d  O il Y  of !\ ovem b e r  next , at 
which time they w i l l  be p u ol l cly o p e n e d . 
de���?e

k
uS d���rf;ng�s�:A

ih:��s:e r.a�p�l�;�I����l���t! uR 
except 8 8  t o  a r m o r  and arma m e n t ,  may be obtai n e d  U}� 
addreSS i ng  e l t h e r  member of the Commisstoll or t h e  
Undf'r�Hgn ed .  

Permis s i o n  t o  rxamfne the veseel. and t o  I n spe c t the 
prcmist, s .  m a y  be obtal l l e d (by Inten ding purctJ a s t> r � )  I .  n 

�g
plb�a

t���:�I��il)Z�t���r ��e
r
t��

h
cci�!��8�16�I,t�lj)� 

will be prepared to e x h i b i t  dra w t n g s ,  t o  e x p l !l t n  t h e  
struc t ure o f  b ul l  a n d  m a c tl l Il e r y .  and t o  give any other 
inrormatton respecting t h e  ve�8el .  

R .  H. THURSTOX, 
Consulting Engineer to tht- GommiR8ifHl , 

Iloboken ,  }few Je'rsell, 

�-n iled States of AmM if!a . 

� T��ta�'� !!�GAI��a�d�!���Y . �DERRICKS & TRAVELLERS, 
THOMAS ROS£, Rutland, Vt.  

l)iefe grotie unb t�a tige ([!affe unjrer lEe. 
billfernng mad)en wir lidonberll baranf 
;lufmertjam,  bati unjre �irm" burdj i�re $er� 
liinbllng mit lilldljington unb uen eurollciijd)en 
-tiau\Jtjtdbten, liefonbere $ort�oi!e our G:rlan. 
gung bon in- llnb aU{jlanbi\d)en �atcnten 
bietet. 

.seber G:rftnber, g!eidjbiel wddjer lRationali • 
tnt ange�ori g ,  ift burd) bie liberalen �atcntg e­
ie�e b er $ereinigten if8taaten 311m \j3atentjdjuo 
iiir G:rfinbungen bmdjtigt . Unfre lJirma ifl 
limit , gcftii�t aUf 26ia�rige G:rfa{)rung ,  beutfdje 
G:rfinber icbcr ,8eit 3U lierat�en unb 3U mcrfiigen 
':j3rcijen raldj uno lliinftlidj ':j3atentc au er!angen. 

�ie l)eutjdje ®ection ifl in b en .pan ben 
fn� iger beutfdjer Sn9enieure, � .. eldje in bet 
Office \Jerjon!ia, 'Ilit G:rfinbern bcrfc�ren 
werben. 

:ller "Seientific Am erican " wirb in le inen 
E?\lalten bie liebeutenberen G:rfinbungen lie­
\\lrtdjell . 

�omflll.)nben3 erlietcn unb �roml!t beant­
roortet. ':j3amll�l£tr in beutfdyc if811radje wet. 

ben aUf m�danRen franco 3ugeionbt 

�brelfire : 

�uun & gO., 
'S "Scientific American" Patent .Agentu,.. 

lS 1  "lIld lIl"ID, 
N""" YQ11'k \Cjq. 

© 1874 SCIENTIFIC AMERICAN, INC.



Back Page • • • • • • • 81.00 a line. 

In81de Page · • • • • • •  7:i cenr. a line. 
t.�'1(/ravin(J� maN head ad»ertisement8 at the 8ame rate pe,. 

ine.  txv 7Juasurement. as the letter press. Adverti8ements 

mu�t be recewed at publlcation ot/lCe as earlv as Friday 

m o rnin(J to appear tn next t881U�. 

BLIND SLAT REGULATOR. 
A u�e(ul a n d  ornam e n t a l  I nv e n t i o n  fo r 
re�ulatl D g  th e  fllats on w i n d o w  b l i n d s . 
H o l d s  1 h e  �latR securely I II nny p o s i tion , 
8 n (1 prevents t h e m  from ra. ttl1 o g'  or f a ) ) ­
J n g  uowu.  Old o r  l o o s e  b l t n d s  m a d l' p e T­
fect . by R l m p l y  ft t tlll l?  o n e  K t' 2 u l s t o r  to 
each � e c t l tl n  Of a bUnd.  w il l e tl can b e  
ens l 1 v  a c c o m pl i e h e C  llY a n y o n e .  No bltnd i�r�;��$��2�;t\����z�td .  $�r;O� �'i�k�yzpra: 
t e d ,  $3.  ��{ d t'o r  B o rn e .  Agt: D U  wanted. 
� » l 'Hl l o �  25e. Clrclliare.  J. T. O'DON _ 
()G H U�; , .8  Pine Street,  New Yorl< . 

OL"R COVEIU:'\G FOR BOIL E R S  AND 
P I P E  .... Ra\" p g  T\\'�n tv  per Cent I n  lI"u e l .  O U H  FELT, CEM ��NT, AXD PAIXT FOR 

R O O F S  1 8  the best In  the marke t .  Asb estos Feltin[ Co . , 
3 1 6-·32'l Front St. , X. Y o  

FO R  S ALE-2nd hand Portahle anrl Hta-
t 1 0n a r y  Engl n p 8  and B o i l e rs .  gOOfl 8 8  n e w  I & f  halt o f 

O r l g-fnal C o s t. . �' o r  d p (lCrt ll t l o ll , a. d d r p F �  
lllN G HAM &. R I C H ,  O l i C l t v , Po . 

k The �?v�"���7E��!���)cbel', 't� A n e w  d e v f c e  for tnkl n g o n t  k n e e  forms a-n c1  wrt n ­,�  k l -' s  l rom p a n t a l o o n s .  E verv jZco r ) c TI lan w i t h  :->; t " , l s  a r T I c l e  (' 8. U  h a ve h i s  pants A.lway!; �moothly ;� p re s � e u  8 n d  I n  I.H O p e r  s h a p e .  N o  troubl e-Stlli ­
- p l t' -�:nll v t' ':) t c ll t-a.n<l I!IVC8 great sat le,facrloD.  

r-'rl:!f,! $2 . Ltbf'ral d fscount t v  t h e  t rll d e .  G r e a t  
f ll r l l l c: c J lJ c n t s  to 8.g'P o l B .  C i r cul ars frct'.  P .  D E L  VALLK H A LSE\" ,  122 C h urCb S t . ,  ':-; c w  Y o rK.. 

T A N N A T E  O F  S O D A , 
n O I L E H  S C A L E  p n E V E � 'f ['i;E-Jo� . G ROG ERS & (' 0 . , M a d i s o n .  I n d .  A gow t'.-. : R H .  L p r. ,  T t t us d l l e . l'a .j I I W O S ,  Lfl.l l e & I I � e r M 8c h l u e  Co .• S t . L v u i s ,  \1 0 . ;  W h tt­man & B u r r e l l ,  L t t l l c  1" 8 1 1 8 ,  S. Y.; War d e n ,  M C L e l l a u d  & .  ( '�  , C 1 (l c i ll ll at1 .  0 . : I I .  H .  H 'i. rrl � o n ,  K ll s h v t l l e , T en D . ;  
r�1� �,i��l'Il ,1��\�I:\re.llf�: i��VRn8 \·nle . Ind . ; H .  j)ud ley 

� BU Y  A 

�WAIN. 
��----------------

T h e  \I o st Pow"l'fu l ,  n o n  t h e  ORly Tl�ht 
S h u t t i n g .  G o o d  Part Ga t e  Turbi n e  ever 
made . Prl ' c a  ot pmal l wh e e ls t o  sutt  
the time s .  S e n d  a.ddress t. o  

A. �l. S'VAIN, 
Ioiort .. C .. ..  l m �ford, iUa8H. 

Cooper's Engine & Mill Works, 
MANUFACTURERS OF 

First-Class Stationary En[ines, 
Firat - W i t h  s I n g l e  ,II de valve cut-oll' by l a p  at " 

Btroke.  
Seeond-Wltb t n deI€'d Cllt·off' valves arranged to clole 

at aoy nart of  Itrok e .  
Third - Steam Jack t e d  cyll nderl, nttrd wltb patent 

automatic cut-off valve gear an fl governor, 

��::3
n

����e
t o

p��
n

e�tn grJ
b

t80 �8c�ea�e�a���; 
from 1 t on c o a l .  

PORTA BJ.to: E N G I N E8, of 8, 1 0 ,  20, and 'l:i 
" ort"� Power. 

IM PH" V �; D  H A N G E RS. COUPLINGS , FOUNTAIN 
IlO X F. S  A :;  I I  ::; H A�·TlNG. 

FREN C H  I! I I KI' SP R i N G  G RIST MILLS AND BOLT­
ING APPA ltAT U S .  

C I KC U L A R  ::; A W  M IL LS A N D  FIXTURES, BOILERS, 
MIL L M A C H I N M: KY, C A.STINGS . ETC. 

17" State whot I s  wanted and Clrcularo Ire e .  
Add rf' s9 I n  f u l l ,  

THE JOHN CO OPER ENGINE Jf'F' G CO • •  
Mount Vern on. O. 

PATENTS 
The p u b l l s b ers o f  the SCI ENTIFIC AXERICAN have 

acted .s sol icItors Of patents In tbe Unl�ed State. and 
foretgn countrtes for more than a quarter of a cen· 
tury. M o r e  than FIFTY THO OSAND tnventors have 
svane d  themselves of thetr servtces. All patents 8 e ­
cured through t h i s  agency recetve a spectal nottce In the 
SCIENTIFIC AMERICAN, which freq uently attract8 p ur­
chasers for the pH. ten t. 

Inventions examined. and advlce as to patentability free 
Patents obtained I n  the best manner, and with as lit­

tle deloy a8 possible. 
Caveats prepared from etther model or drawings. and 

nled I n  the Patent Omce at sh ort notice. 
SpeCHI.} examtnations 8S to the patentablltty of tnven· 

ttons m a d e ,  at tne Patent Offlce, o n  receipt of model or 
dra wing a.nd descrIption ; cost for tbtll seArch a.nd re­
port,  "5.  

Trade Mark •.  -The ncce.sary papen for .ecurlng 
protecti on' to manulacturers and merchants In this 
coun try Goot! abroad are prepared at thts office . 

Dc�l�n Ptl.tents,  for protect1ng art1 sts a n d  deligners 
01 any llt'W ornamC!ltl\ work. are quickly and chcaply 
obta.lned through t h i s  orne,", .  

Copyrights obtatned. 
}i'ore1gn Patent� dore 80lt clted 1n all coun trtes where 

patent law8 extst. Pamphlets!  containIng the cost and 
full parttculars, m a 1 l e d  on a p pl1catl o n .  

U a u a d l\  Patcnts.-Canada. is one of the best conn trtes 
for patent •. Tbe cost depend. u p o n  the lengtb of time 
for whIch a patent Is desIred. Full part icular. by man 
on o ppllcotlon .  

VI e  shall b e  bappy t o  confer wltb Inventors, examine 
thetr monels  and drawtngs, and a dvise wtth them as to 
obtaining patents w i t h o u t  consultatton fce. Ever, 
k I n d  of Information p ertalnln/it to patents. at home or 
abroad c:h.eerfutly give n .  

S e n d  t o r  pamp hlp-t, 110 pages, conta1ntng laws a n d  full 
dtrecttoDs for obtalntng patents.  Addren 

MUNN &< C O  ..  
Publishers S C IEN T IFI C AMERICAN, 

37' Park Row, N. Y .  
BBJ-l!fOll OFF10Jl-COrner B and 7 t ll  Street •• 

W •• hlnjltoD . lJ .  1; .  

$ dtutific jtutricau. 

ASB�;STOS PAI:;'TS, noo �' COATING, C E �IENTS, BOILER F E L T I N G .  S HEATHING. a n d  GE N E R A.L M ATE 
R I A. L �  F O ,( H O O F I N G ,  S T I( U C  r u  R A. L  AS D O  r H E I: P UItPO '; E S .  The.e materials are prepared r.aoy f o r  
1J R P. ,  C Q II be f: 1l � I 1 V  R P o l l pcl h·  n n v  Oll f' ,  a n d  I H P.  D u t  un for  � l i t p n l p. nt t o  all  parts o f  the world. LIBERAL 
IND UC'EMEN TS TO GBNERA L NERC'lIANTS AND DBALERS 

� S � n d  tor u" scrl p t t v e  I"amphlets ,  Price Lists,  {"te . ,  
Patentee and Sole Man

,u
faeturer, t H W JOHNS 87 Mal'den Lane N Y t STABLISJIED l S5�. � __ • __ • , ____ ___ 

. _
_ � __ , __ • __ • 

MACHINIST'S TOOLS. 
EXTRA HEAVY A N n  DIPROVRD PATTERNS. 

I.UellTS W .  I' O N D .  lU A N U FACTlT ItER, 
Worcester, IU " "!OI. 

WARER O O JIS. �8 LlBER 1"Y S T. ,  N. Y. 
:T Lathell, Planers, Borill,U .Mill8, Dri1l8 and (rear CUl. 

ters a Specialty. 

AMERICAN SA W CO. 
TRENTO�, N . •  J.  

GREAT REDUCTION I "  PRICES 
O F  

MOVABLE-TOOTHED 

C I R C U L  A R  S A W S. 
J U L Y  hr, 1 874. 

iT Sen d  for new Pltce List. All 

PO.KrrLA.ND CEMENT, 
nom the beet London Mannfactnrero. p'or Bale bJ 

JAMES BRAND, 55 C lilf St., N. Y.  
,& Pr&ct1cal Treattle on Cement furn18hnd for :l5 cell' S .  tit THE AMERICAN TWIST 

DRIL L CO.,  Woonsoc ket,  R .  I . ,  are DOW the iole own ers anu manufa c ­
tUl ers of t h e  celebrated 
DIAMOND SOLID EMJ:RY WHEELS . 

Dr Illustrated Catalogue of I>m· 
. 

- ery Wheel8, Machinery, and Toola 
. - _ FRZlC 

W .  S. JAlt.BOE, Agen t .  17 New C1Jurch s t . ,  �ew York. 

T O  I N V E N T O R S  
A-N O M AN U FA C T U R E R S 

The �l.:lIla;;er!l oi th� 4ad I:.:xbil!i t ion c.. r tho A m erican Inlt itute of �he C I ty  of New York, beg to (lUlluUnCc, that the ExhllJitlor: 
BUlldin�lI on 2d ancl 3ti Avenues aud £3d and 64th Street!, will be 
open fur ti le reception of heavy Machinery A UgU8t 11th and for other artlcl e 8 ,  A U�II!1t 3 1 s t ,  1 8 74. 'l'bc :E.xlIibit!Oll will be formall, opened �t>ptemhcr 9 t h .  

P o r  parl ic u \ aI"A, addreea " General Superintendent .American IDltitute .. :icw York." , 

wms ROPH. 
JOI1D W. Mason '" Co .• 43 Broadway, New York. 

J'OR 

Ma c h i n i sts ' 
TOOLS, 

O F  A L L  KINDS. 
ADDRESS ; 

N.Y . Steam En�ne Co, 
98 Chambers St. 

NBw YolIJ> 

McHa11ie Direct Steel Castin[s Co . 
SOl l (\  gnd RomoRj�!!O�f, g���a�{��Sto s l and B Ten.He 
St rsin 0 1 2;'; TOllS per �ouare In('.h . A n  Invaluabl e Sub­
sti t ut e  f or Expensive WR O UGHT IR ON FOR G INGS 
()r for Iron CBstl n J,? � .  w h e r e  g r e a t  strenyth I e  r e Q u i re d .  
OFFICE-COR. EVELINA. A N D  L x v  ANT STREET S , PHIL. 
ADELPHIA. pr Se nd for Circular. Price V.t. &c. 

K IDDER'S PASTILE8-A Sure Relief for 
A.tbma . STOWELL '" CO. Charle.town. Mass. 

S laff S E E E M E RS O N S  I N S E R T ED TO O T H E D SAW S . �.\ S 
A ,C:- A R E SA M E  P R I C E  o r  S O L I D  T O O T H E D  S AW S . -""',A 
Wlt;r W E WA R R A N T  T H E M  S UPER I O R  TO A L L O TH E R  S AW S .  --.." W  
S l�r  S E N D  T O E M ERSO N fORD &CQ BEAVER rALLS p� F OR A C IRC ULAR  o r  O U  R SAW S . ��' S  

ENG INES AND BOILERS, New and �ec­
ond Hand Portable an d Stattonarv.  For descr1 p­

tlon, addre.s ' GOODWIX '" WHITE, 011 CIty,  Pd. 

Printin� Press Men 
ta�:�����:8:;?::�,�e:d��v8t��, .hl� HX8Lr��Y);�b���,lb�·. 

TUlml�E 

Water Wheels. 
More t h n. D  fOHr tImes A. 8  

many of James Leftel's  1m· 
proved O d u h l e  Turbtne Wa· 
ter Wheels t n  operation than 
any o t h e r  - ki n d .  24 sizeIB 
mad e ,  ranglnp. from 5 �  t o  
96 t n c b e s  diameter,  under 
he.;ds trom 1 t o  240 fect. 
Succellsf u l  for every pur­
pose.  Large n e w  pam

E
h l e t ,  

���t�In,,��� 
e

16�
r ga�b': •• �

e
n'!J 

over 30 fine tHuBtrAti ons,  
sent free to parties i n ler­
esred I n  water power. 

JAMES LEF�'EL '" CO. , 
Sprin gfiel d ,  OhI o ,  '" 109 LIb­
erty St., New York ctty. 

DAMP�P. B 'B S T REGULAT O RS .... GAGE C(" CKB. 
M U R R I I. L  &< KEIZER, « Holliday St. Bait. 

GREATEST INVENT ION of the AGE. 
ELECTRIC & VAPOR CHAIR. 

See P:D gT8ving a n d  del!lcription i n  the " ScIen tific Ame­
rIcan I t  of March 1 .  The greatest kUOWD cure for rheu­
matl8m and .clatlca.  N o  phY8lcl.n should b e  without 
one .  Send for circul ar.  

C .  1(. TOWNSEND. SOLE A G ENT, 
MedIcal Instltn t e .  168 C umberland St. ,  Brooklyn, 1'. Y. 

$200 A MONTH TO AGENTS 
t o  sell  the I M P ROVED " HOME 
S HUTTLE" S E W I :-\ G  JlIACHlNE, 

the only practical, l ow-priced • .  Lock Stitch" Sewing 
Mach in e ever i n vented. Address JOIINSO>1, CLARK 
It CO.,  Booton,  Jl!ass. ; Xew Yo!:k City ; Pittsuurgh, 
l'a. ; CllIcago, lll. ; LouIs ville, Ky. , or St. Louis, Mo. 

HOUSTON'S PATENT 
TURBINE WATER 

BBSSBlYIBB. 
S t e e l W i r e  R o p e s 

I M P O R T E D  T O  O R D E R .  
O n e  t h i r d  � t r O Dll'er tb n n  Iron.  

P H I L I P  S. J U ST I CF.. 
14  :\".  5th, Phlldoelph la-42 CliO', N e w  York, 

GEOR.GE BARNES & CO., 

Manufacturers. Syracuse, N. Y. 

STANDARD B RICK MAC HIN E- Made by 
A . •  1. '" W. H .  W ILES, Gr. ssy PoInt, Rockloud Co., 

N. Y. The Origin al of nIl BriCk Mach.1nes good lor 
anytblng.  Send for Cut a " d  PrI c e  LI . t .  

�HE HEALD d: SISCO 
Patent Centrifuaal Pumps, 

VERTI C A L  & H o Ii I ZO N TAL. 
FIrat Premium. at Ne w  Orleans, CIncin n a t i , and New 

York_ t o  .Medal oJ Special Allard," Amerlcan 
Instl tute, l81l .  

Ferf(>ct sattsfactl o n  guaranteed. T h e  cbeapel!t, most 
durable .  popular @ n rl  8uccessful Pump kn o w n ,  lor Paper 
.Makers, T8llDCI'S I C o n t ractors, Brick Makers,  Dtstlllers, 
etc. Pum p s  w1t  I e o

�
t n e  on frame .  complete,  at low r:JI�i� ��;l�i.����!�W r��������s 
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Rifies, Shot Gnns, Revolvers 
of every k I n d .  S e n d  fltamn for 111U8tTR tpd Pric e  L18t t o 
Hreal W eMtern C; UN W O R K ". PItt8bura ", Pa. 

PORTLAND CEMENT 
A Practlca.J Treatlee on Ceme n t  furntehed PREB . 

S. L. Mercbant '" C o .  j6 South St .. N e w  Yerk_ 

or T . V. Carpenter. Advertiling Agent . Ad dre •• 
Box 773, New York city. 

C. RENRY H A.LL & C O . ,  20 Cortlandt S t . ,  N T .Clty 
THE PULSOMETER. 

The sImplest, mo.t durable and ellectlve 
I!TIEA.ltI I'UltlP now I n  use. Will pnmp grItty 
or muddy water wtthout wear or In1ul'J to 
Ito parts. It cannot get out of order. 

B r a n c h  D e . o t . , 

11 Pembe1'ton Square, Boston , Mass. 
13'.'7 Market St..  Phi ladel p h i a ,  Pa. 
59 WeJls Street,  ChIcago, Ill . 
SGuth W eatern EXD o s i t 1 o n .  New Orles!lfle  1.f1 1  ...  Rl� N o rth SecflDrl S t.  • •  St.  T_,ol l t � .  �.' o 

!-fARTFORD 
STEAM B O I LE R  

Inspection & Insurance 
COMPANY. 

\V. B.  FR.\SKLTX ,  Y .  p't . J .  1\1. ALLEN, Pres't. 
J. B.  PumcF., Sec. 
H a r t fo r d .  () o u u .  ----------����---------

P R A T T ' S  
A S T R A L  

O I L . 
Safcst and. best OtI ever made-burns tn any lamp-for 
,ale e ... erywh ere . C HAS. P({ATT '" CO. 

EstabUg·be d  1770. lOS Fnlton stree t ,  N. Y.  

H�I�nNG��:'�:�o., 
IMPORTANT FOR A L L  L A RGE COR PO­

RATIONS AND MANUF A C T L  RING CONCE ltNS.­
ISnerk' " W a tc"man'" Time Detector, cAp"ole ot 
cOn trOUlllg, wILn "QtI utmo s t  Ilccuracy, tra.o motton of & 
watchma.n or patrolman, aa the aan.e reaches (lUferent 
.tatione of hIS �AI_ S " nd for a CIrcular. 

1'1_ B.-Th1�· :';t�Y���'io·v��:" ' �i'�� Bg�
t

��\�\��il. 
I'lIrtle. nllng or ,elllng the,. Inluument, without su­,"n1'1't. from me wHl be de",lt. .tt.h v-C!ol"ttfnQ' t.o 1 ... 

Z e r o  Refri[erator, 
W i t h  'Vat cr. 'Vi n e ,  

at," Ill l i k  Cool er. 
Best j<' o o d  a r, II Icc K e e p c r  

I n  t h e  W o r l d . 
Send 1 or Boo� . 

A. 1II . LESLEY, 
221 W .  23d St  . . Ne w Y O l k  

OF THE 
SCIENTIFIC AMERICAN. 

THE BEST MECHANICAL PAPER 
IN THE WORLD. 

TWENl'Y-NINTH YEAR. 
VOLUME XXX.I.-NEW SERIES, 

The publishers of the SCIENTIFIC AME RICAN De 
to announce thot on the f o u r t h day o f  J u l y , I874 , 
new voluu:.e commences. It wtll cont1nue to be the atm 
of tbe puOll.b ers to render the contents 01 the new 
volume more attractive and useful than any o f  1ts pre· 
deces.ors . 

The SCIEN TIFIC AMERIC AN Is devoted to t.he Inter 
ests of Populo.r SCien c e ,  the M e c h a n i C  Arts,  Manu .. n c ­
ture s ,  InventlonB ,Agrlcultnre ,Cummeree, a n d  the tndus 
trial pursuits generally ; and It t8 valuable and I n 8 truc. 
tlve not only In the Wo rkshop Bnd Manufactory, but also 
tn the Household, the Ltbrary, lI. n d  the l!eadJng R o o m . 

TERMS. 
One copy, one year. _ _ _ _ _ _ _  • . . •  _ _ . . .  _ _ _ _  . . • .  _ _ _ _ _ _  • '3 . 00 
One copy, Btl: months . . • • • • . • . • • . • . • • • • • . • . . • . . . . • •  1 . 5(1 
One copy, four months. . . . . .  • • . • . . . . . . . . . . . . . . . . • •  1 . 00  
One copy o f  Selen t I  fi c  American for one ycar .snd 

one copy of engra.vlng, "Mcn of Progress" . .  10.00 
One copy 01 Sctenttftc Amertcan for one year,and 

one copy o f  " Science .Record " for 18;4. . .  . • • !5 . 00  
Remit by postsl order, draft or el:pres8.  
The postage o n  the ScIentifiC Amerlcaa I. nve centl 

per quarter, payable a.t the otHce where recetved. Can­
a.da snbscrtbers must remtt, with s1%bscrlpt1ont � cents 
extra to p ay p ostage . 

Addres. all letters and make all Po It Omce orderB and 
draftl payable to 

MUNN' & CO .• 
37 PAB K ROW NEW YORK. 

© 1874 SCIENTIFIC AMERICAN, INC.




