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THE HOTCHKISS 'W:ITRAILLEUSE. 
TRE HOTCHKISS CANNON. REVOLVER. rious forms of the weapon have alre&.dy been represented in Attached to the interior part of the frame is a turning table 

It may be presumed that our readers are familiar with the these columns, and the respective merits of the Gatling, the which connects the cannon to a �addle with trunnioDs fixed 
nature and use of the mitrailleuse as an offensive arm. Va- Taylor, the Sigl, and other kindred guns have been ful ly on the carriage, so that, without displacing the latter, a ctr

described. While all of these deadly arms will doubtless 
bear their full share in the determination of future wars, 
few, we believe, will prove more formidable than the weapon 
illustrated in the engravings hereto annexed. It is not a 
battery of musket barrels, but , as its'name indicates, a bun
dle of rifled cannons which throw explosive shells, or other 
projectiles, weighing 23'5 ounces, and this at the rate, as 
experiment has shown, of sixty shots in forty-eight se
conds. No demonstration is needed to point out the fearful 
execution of which such an arm is capable 

The cannon, in exterior form, resembles the Gatling gun, 
but its mechanism, as will be seen as we progress, is essen
tially different. The working portions may be divided into 
two distinct parts: First, the barrels with their shaft and 
frame; and, second, the breech with the firing and charg· 
ing apparatus. Fig. 1 affords a general perspective view of 
the gun, from which it will be seen that the barrels are six 
in number. These are made of cast steel, and are mounted 
between two disks which are rigidly secured to a central 
shaft (A in the sectional view, Fig. 2), which goes through 
the front of the breech . To the latter is attached the 
frame, which extends alongside the barrels and support!! the 
shaft, A, at its outer end. It is clear that, if the centralshaft 
be suitably rotated, it will carry the barrels  around wit.h it. 
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tain amount of lateral motion, as well as of elevation, may 

. 
Figs 6 and 7 represent, respectively, the formo! fixed am-1

1utlons were adopted. We congratulate Mr Hill in having 
be given to the gun. Tue breech is composed of a block, munition used and the percussion iuse. The total weight· thus succeeded in getting himself endors�d by the New En
cOLtainiug the me.-l'Rllism and closed at the rear end by a of the charged cartridge and shell is 26 3 ouuce�, and of glalld Association. Possibly he may have equally good luck 
cover, shown in Fig 2, which is fixed by two set screws, so the charge alone, 28 ounces, and the length is 7'2 inche�, before the Washington Convention. 
that it may be ea,ily removed and ready access thus afford- The fuse, Fig 7, consists of a case which, in its under part. It is well known to our readers that the resolutions adopt
ed to tue interior portions. contains a lead plunger, S, with a brass envelope. The ed at the Vienna Pdtent Congress contained hardly a sing-Ie 

B-giu.niu g our ex planation with the revolving mechanism, plunger holds the fulminate, and has a little powder cham point or suggestion for change in the existing laws of the 
B, in Fig. 3, is a pin wheel keyed in.ide the breech to the ber at T. It is fast'lned by a safety plug of lead in the u n· leading continental governments. except this, namely: That 
end of the suatt, A, and carrying six studs upon its r.ar dpr hole of the fuse, and it is closed by a plug which has the the laws ought to provide that the inventor shall be dbm· 
fac .. , arranged pardUel to each other. C is a worm wheel point against which the plunger drops at a sudden stop of pdlud to sell his invention and rights under the patent. at 
which is mounted on a shaft at right angles to shaft A, that of the projectile. such prices ag government officers shall dictate. This is not 
i�, tran..verse the br, Ech. The Illft hand end of the worm The elevating screw of the gun is so made that the head the exact wording of the resolution, which was framed in 
shafe lurnol in a bea'iug within the breech, while its other is connected to a bearing, movable on an axis near the trun- the German idiom, but we give it; real meaning, translated 
extremity pa"8�S tltrcmgh the latter, and is ac:uated by �e nions, and so anllexIJd as to provide for a lateral system of into plain E<lglish. Most of the Americans who were pres· 
crank, the motion of which operates the whole system. as pointing. The nut of the screw is a conical gear wheel, and ent objected to the passage of the resolution and argued 
WIll be seen funhrr on. The worm wheel. C. the grooves in reeeives the movement from anoth"r wheel mo;ed by a crank again,t it "trongly. Mr. Hill himsflf spoke against it, and 
wl.icll r,�c,jve tbe 8tud" on Rand so rotate .haft A, i" of pe- placed on the light side of the trail. Thelmd of the latter is Mr. R. W. Raymond, w'w was present, has publicly stated 
culh. r con�truction, and is so designed that., at the instant of formed into a large friction plate, and the wheels are placed on that the resolution would have been defeated had the Amer· 
firiLg. tll" barrel� may be motionl .. ss. To this end the 'di- shoes so that motion of the carriage by recoil is prevented. ican delpgates ali continned to prote,t against it wito united 
rec ing groove is composed of two in�lined parts connecttld Approximate pointing is effected in the same way, by the trail, voice. BLlt between night and morning a defection in their 
by a iitrdight pnrthn whic',1 covers half of the �ection of the and nicer range is obtained by the mechanism under the ranks took place; Mr. Hill and 80me others went back on 
cylilJder, >0 tlJat, WI.ile a pin of the pin wheel. B, is in thIS gnn. their comrades, and next day voted for the resolution, which 
straight pHt, no movt'ment of the barrels during half a re- We notice that a report of recent experiments with the they had previously nppoRed. Now if the New England 
volutlo\] of the wlJeel t"kes place. But as soon as the worm cannon at Garve. France. by the French M�rine Department. A'wciatioll or the Wa"hington Convrntion suppo�es that 
whetllla" revolved "0 fdr that, the inclined part acts upon a stat.E'S that 500 rounds were fired with perfect success. Forty the endor_ement of Mr. Hill's obnoxious resolution at Vi
pin, tile wl,e, J, B. alJd with it tl e barn I", will be revolved. shot«!

_ 
wele fired in 30 seconds at targets 0, 760 fect di,tant; enna is likely to promote the interests of Am�rican in vent· 

Of co,"r"e, II urlng th .. tillle the pio is traver.ing the st.raight' and from th" explosion of the forty projectiles, t\VO hundred orB in foreign countries. we can assure them that they are 
pOlti'lll of ti,,, "ro .ve, �he fiIi, g tak"s place. bits were obtained At Turin. further trials are to be made mi:itaken. The very thing that our in vpntor8 JUost need, 

Fro III Figs. 3, 4. /lnd 5. tlw loading mechanism will be by the Italian Government. We learn t1'at th" gun has al· in foreign countries, is to be freed from government inter· 
rtadIly followed. Tile left hand end of the worm shaft. F.ig. rea:!y been fired sixty shots in 55, and aft�rwards in 48, se- ference. \Vuat our peotJle want is thn right to control their 
3, i. will b� "o'iced, p"8,.e� t.,r"uglt its beari',g within the cOllds. foreigu patents. in the same untrammel"d manner as their 
bleceb, and t, rminatt" ill a tT<Dk arm, D. Th" Htremity ot The weapon is the device of Mr. B. B. Hotchkiss, of 27 hom" patents. N Jthing less thrtn this will satisfy them. On 
tbe latter ca'rie� a pin wlllct. work" in th", slot'�d piece. E, Rue de Cooi�eul, Pari�, France, a gentleman already well thid pOlllt the COIHention shoLlld take a firm "tand, pledg
Fig. 4. 8" Lha', a, ttlH erank arm revolve-, it. g:ves a to-and.fro known for his rifle rrojectile� and other military inv,ntiolls mg itsp\f to its advocacy. andt!eeking for it, adoption through
motlDlI to .aid .lotted pi'ce. wbid. carries with it a ra('k, F Fur further information address, care of C. C. Dawson, office out Europe. But to start off the Convention by rewlutions 
Above, at d �l1ghging wi til this rack. is a ,mall pillion. the ('ongr",ss and Empire Spring C.>mpany, 94 ChambtJrs �tl'eet, approvatory of tllfi ab3urd project. first opposed and then sup-
teeth of whieb also mpsh with tlrosp of a secood rack, G, New York city. po,ted by Mr. Hill. will lJe likely to impair thA usefulness of 
so that, dB tb .. rack, F, i; carried fnrward. the rack, G. moves the Convention. and prevent our countrymen from taking 
back. and 'vice vClsI1 H is a cylindrical pis�on connected � ' t' l�" c0\ 

" interest in its proceedings. 
With the rack, G, by a pin which travels through a slot in �tlCU lllC �\lnlC1t�)rJln" - .• ..-... ------
the lJottom of tile conducting trougb, so that pi,ton and rack � THE PRIME MOVERS AND THEIR RECENT PROGRESS.' 

work tog-ether I. Fig. 3 is thA feed trough in which the MUNN & CO., Editors and Proprietors. The prim'" mover" are those machines from which we ob· 
cartri iges are p'ac· d, as .hl)wn, a�d in th" bottom of which ------ tain power through th .. ir adaptation to the transformation of 
is a little door, J, Fig. 5-. WlJen th" pi.lon b slltii"iently PUBLISHED WEEKLY Al' some available natural force int.> kind of effort whicll de-
retlaeted. tbis door falls open and a cartridge drops into the 

NO. 87 PAR K ROW, NEW VOR K. vdopes mechanical power. The;,e sources of power are gen· 
conaucting trong:, by its own gravity. Sab,equently, as the erally classified. according to the form of energy which they 
pi •. ton mo\'es for Nard, in the manner described further on o. D. MUNN. A. E. BEACH. yield or which the machined are fitted to utilize, as muscular 
to drive th" ciJarge iLto the barrel. a stnd upon its uppe; power, the weight and movement of fluids, electricity, and 
side pushes the dl)or sLut, and thus holds it until the proper T E � 1.\1.1: S. heat. Thu�, men and animals are prime movers, utilizing 
time for the rec�ption of another cartridge a1'fivP�. One cOPl'. one year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $:1 00 muscular powEr; water wheels and wind mills utilize the 

As shown in [i':g. 4, the crank arm. D, is horizontal. It 
Oue copy, six mouth. . . . .... . ........ . . . . . .. . . . . . . . . . . . . ! 50

0 fluids water and air', electrical ,·ngines make useful the 
C {Ten copies, one year, ea('h S2 GO . . . . . .. . . . . 2d' 0 

arrives at thi. p"sit.oo just as a pin upon the wheel, B, en. 
LUB RATES Owr ten copies, Bam e rate, each...... . . . . . 250 power of the voltaic battery; and gas, air, and steam engines 

ters Ih� �trai�ht par, of the wo.m; and of courae the racks, -heat engines, as they are collectively called-transform 
as d .. pic\ed in the la"t m�ntioned figure, arA drawn re6pec- VOLUME XXX, No. 2. [NEW SERIES.] Twenty,ninth Year. the force of heat motion into mechanical for�e. All of these 
tiv .. ly forward and backward to their fnIJe.t extent. As prime movels have received a certain degree of de\'elop-
aboY<' noted. the little door, J, is now free to open, and hence NEW YORK. SATURDAY, JANUARY 10, 1874, ment; and some of them, as the hea� engines generally, and 
a cartridge drops in bdore the piston. The racks also, in particularly the steam engine, have occupied the attentIOn of 
the ro�it\on shown, remain at rest for a moment and this is Conte nts: man for many centuries and have affOJ'ded a field for the dis-

ff d (nlu.trated a rticl e. are marked with an a.terl.k.) e tcte by giving tire slot in E, Fig. 4. a circular shape, con, AlumIna. from the clay to the ILlbyan de.ert, new explora tion play of his highest scientific attainments, inventive genius, 
centric to the shalt of the c�ank. The object of this is that Am�����;':p th·.;·::: ..

.. ::::::::::: ��!Me t�t:;. ':::::::::: :::::::. :.::::: : : i� and mechanical skill; and they today are doiLg by far the 
at. this moment, the b"rrels arriviog at the end of thdr mo. Answer. to corre.p ondent., ... .. . 27 New bo ok •• nd publ.cat!on...... 25 greater parL of the unintellectual work of civilization. In-. 'd . Atomizer, fmpro ved* ..... . .  18 Onlan , lnt-ide u churCh ..... . . .. .. . 2l 1 tLOn. a �pent r:artrl ge III one becomes engaged with the large Ba!loon ad vertf .lng <lodge reject· IPste.1t convention., new ....... . . . 16 deed, they indirectly assist, to a wonderful and inestimab e 
double hook, K Fig. 4, of the �xtrtlctor, which h� secured to Bar���brn Fumes!', Lanea-shire', 

21 �:����8��crii�?a�1i:tegp.��: ::::::::: �� extf'nt, even intellf'ctual progress, by furnishing the roa· 
th� ll)wer rack, F. �nd hence, if the motion of tire rack� England· .. . ... . ....... . . . .... 2'l. 9S · Pa tent •. o tllclal l l' t of Canadl'D .. 28 terial aids essf'ntial to its existence and continuance. 

��t���@�r:n8r�:����1.: .. :.::::::: �rl Pat�f��' ���e�.t. ���:.��.��. �.��. �?r.. 25 were not tlJU� iLterrupted, time would not be afforded to C i t  H h I 5 Ph 18 Muscular power has its origin in heat developed by com-
complete Ihe engag .. ment. c:�r���I��

o
p;�ire�� ot:�e.�.���: 1-; Prl�n:�����. ��� tli.e·lr·recerii·p;.o: bustion, probably, as truly as does the power obtained from 

'I'h k B�;��: f�prpt::aT��
e
, 'rin

a
p�g��fu';rii 19 Ralf;�·y·.· tt�; prismo·ld.ii.·.·.·.·.·.·.·.·.·.. .. 2160 e cran arm, D, we will su;>pose, continuing its revolu. � 

21 the generally termed heat engines; and the animal system 
tion, paseeo the circular portion of the slotted piece. E, and. EDil:te'" .. ndbollrr.,'the·reii,ilve 241��1��t�l�1!��ici .. Ii:t·Ji;,·valii;, .. .;f is simply a machine or apparatus in which a certain quanti-
comequently moving the latter, starts 1 he racks in oppo�ite Exp��;��;'�.��iiig::::::::· ::::::: �IScle

t
�?ltlC i,Iiit"pr;"ct1cai . Informs- 17 ty of oxydizable material is consumed and a certain q nantity 

direction�. Rack, F. pulling on tbe extractor, drags the car- }���r·diff� ... �:�g.��
r
���li;e8·::::: }� lsuh�

l
gr�be,: .. ,'io·o·ur 

.. :·:·.:::::: . ... ·: g of power is developed by its consumption. The animal sys-
'd 1 11 f Heat and It. o rIgin" ...... "..... 2Q1'rele,cone of unlimited p ower, & .. 20 . tn ge B Ie ont 0 tue lower b�rrd and to the rear, unt11 it Inventton, paten ted In En gland ! 'rOOlholder.lmpro ved." . ... .. . . . . 18 tem is compelled to furnish heat sufficient to keep its several 

meels an ejector, L, Fig. 5, against which the cylinder KI�; itin:[�����:::::::::::::::::.: i� ;:;�':,��y�f����:::g������lrOatr::: }� parts in working order, and to furnish supplies also to that 
strike". is det.ach.d and falls to the ground through the open, strange and wonderful organ the brain. It is, therefore. im-
ing shown in the breech block. Rack G, moving forward NEW PATENT CONVENTIONS. possible to state how eflici�nt the animal system is as a prime 
and carrying w1th it the pi.ton. during the next half revolu. Messrs. Thacher, Hill, and Blake, Committee of the Vien mover. simply, but it is supposed to be far' more efficient 
tiou of the worm wLeel introduces th� cartridge into its bar· na International Patent Congress. have, in accordance with than any machine yet constructed by man. Man can do 

reI; the latter, it will be remembered, nect"3sarily !"tands still. their official authority, issued a call, addressed to all who are little to improve the efficiency of the animal mpchanism, but 
The cal tridge i�, however. not driven in all the way, but its interested in the effort to secure better patent protection for he can do something. Whether the organism to be used as 
head is in view of an inclined plane, M. Fig. 5, which is cut Americans in foreign countries, for a Convention, to be held a prime mover be that of a m�n or of a bea�t, the proper 
into the mdal of the breech, on which it slidf>s when carried in the city of Washington. The Committee say that: "Our treatment by which to obtain maximum efficiency is that 
around by the movemfnt of the barrels. This completes the friends abroad greatly need the information and aid which by which the natural strength of phylri'lue and comtitution is 
intrODuction of the charge. we can readily furnish,jor we are the jorem08t nation in the cherished and increased. Abundance of plain, wholesome, 

'rite firing apparatus is omitted in Fig. 3. in order to ren- w01'ld in the liberalily and BucceS8 oj our patent .qy.�tem." nutritious food. regular work, never exceeding but always 
der or.her parts more clearly shown, but it is represented very This characteristic assemblage of American Patent Saints is approaching the maximum that can be attained without 
plainly in Fig. 2. N is a cam secured on the worm shaft called for January 15, 1874, for the purpose of discussing this more than moderate fatigue, comfortable housing and gen
and to the right of the w:Jrm wheel. It will be remembered topic, so says the call, and if thought dt;sirable, of organ- eral care will give the animal system its most complete de· 
that we have supposed th� cartridge to be insertfld and the izing a United Stat(.s Patent Association. We hope the at. velopmen� and its greatest effectiveness. It is gencrally be
barrels to be revolving; hence. this ('am will now also be turn· tendance will be full. the proceedings harmonious, and the lieve1 that working one third of a day, at one third the maxi
ing, and in i"uch a manner as to be in the act of pushing results pra�tical. This Convention is to have the aid of an mum speed attainable without load, and with a load equal 
back the long arm. O. which connects with the firing pin, P. other Convemion. recently organized at Boston, called the to one third the maximum force which can be exerted, 
The aC'iun of the spiral.pring. shown at Q, keeps the arm, New England Association of Inventors and Patent Owners. gives the best conditions and bighest efficiency. 
0, press.d up against the Cdll1 so tbat, as the pin is fotcf.{! The objects of thi� association, so far as we can gather from Having t ffected so much for the prime mover, the next 
back. it wmpre-ses t�e �pring and. in fact. cocks the piece. the reports of the proceedings, are to render mutual aid and point LO which attention should be turned is the simplicity 
The barrel. with its cbargtJ. now arrives opposite the end of benefit to the members'in the management of thtlr patents, and effectiveness of the machine through which the work is 
the pin, the head of the cartridge being at this moment in to secure the eXlension of their several patent monopolie", done, whether a wagon, a treadmill, or a so-called horse 
face of a sted plate fixed in tIle breech block, R, Fig. 2, compel the payment of fair piees for patents by railway power. Probably not less than twenty per cent of tbe !lower 
The shoulder of th" Cim now slips from under the arm, the compauies, and in other ways" to promote the general pIOS' of the animal is generally lost here. in some of the best de
pin. P, is driVen forwHd by the spiral spring. strike� the perity of the country." �ig[j� ofthHse formsofapparatuB. and mually occurs through 
primer of thH cartridge, and t'xpl ,de' the charge. The ob Among the prominent members of this new aSBocia',ion is friction. Invention and mechanical skill have not deserted 
j .. ct, of the steel plate, R. id to recPive the shock, and we are Mr. Hamilton A. Hill, who aldo figured as one of the C,lm- this field. however, and we hope yet to be able to cl.ronicle 
informed tilat, on b�coll1iog worn or deranged by repeated mittee of the Vienna Congress, and as one of the callers of Bome usefl,l improvt'm>nts. 
firing. It lUay b- retdily ch�nl\'�d. th" Washington Convention. He offtJred a couple of resolu- The power of falling water and of the winds is utilized by 

We undl'rstand tile call ber of the barrel. to be 1 '57 mchee, tions, one of wbich was that tbe associ-ttion should be rep the varlOUS forms of water wh. els and wind mil's. Not 
and their l€'lIgtb 38 1 iu('hl's. The total length of the gun re<ented at Washingt.on by delegates; the other: "That many years ago, awkward and cost.ly vertic�l water wheds, 
is about 4 89 feet, aud its weigh�, inclusive of saddle, 968 this 'Convention heartily endorses the action of the Cong-ress with their slow motion and I'xpensivtl systems of transmitting 
Ibs. lately held at Vienna on the subject of patents." Both reso- machinery, were thought the only proper and economical 
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forms of water engines. They still remain, as a class, un
excelled in economical efficiency, but they have found rivals 
in the smaller, quickly working, and far cheaper ar.d more 
satisfactory turbines,and have been almost completely driven 
from the field. 

The power of prime movers is measured by horse power. 
\Vatt found that the strongest London draft horses were 
capable of doing work equivalent to raising 33,000 pounds one 
foot high per minutp,and he took this as the unit of power for 
the steam engine. The horse is not usually capable of doing 
HO great a quantity of work. Rankine gave 26,000 foot 
pounds as the figure for a mean of several experiments, and 
it is pr:lbable that 25,000 foot pounds is a fair minute's aver
age work for a good animal. It would require five or six 
men to do the work of a strong horse. Watt's estimate has 
become, by general con sect among engineers, the standard 
of power measurement for all purposes. 

Thf' weight of water flowing per minute, over a weir or 
dam, being multiplied by the hight of available fall, gives a 
product in foot pounds per minute, which, divided by 33,000, 
gives the horse power of the stream. Of this power, a cer
tain propurtion is always lost through the inefficiency of the 
machinery of the prime mover which is intended to utilize 
it. The best overshot and high breast water wheels yield 
as a maximum but little over seventy.five horse power 
where the available power of the fall is one hundred. The 
best turbines have about the same efficiency as the vertical 
wheels wheR precisely proportioned to their work. In all 
wheels, a loss grEater than twenty per cent is met with when 
running on ., part gate." There is, therefore, room for im· 
provement in water wheels to the extent of twenty per cent 
or more. These losses arc to be lessened by more skillfully 
proportioning the wheels, and especially by soml) arrange· 
ment which will allow them to work efficiently with varying 
gate. The prime defects at present exist in the method of 
adjusting the wheel to do its work with different loads. 
Hardly less important is the problem of effectively connecting 
the governor to the wheel gate. Much has been done in 
these directions, but much remains to be done. Some wheels 
will do nearly as good work at part gate as at full gate, but 
usually this efficiency is attained by the facrifice of simplici
ty and of maximum economy. A wheel which will invaria
bly yield �eventy .fiv:l per cent of the power of the fall under 
which it works, and do this under all load�, is yet to be 
b·ought into the market. The high tide of progress has cul
lll111ated in the successful competition of the small, lively, 
and cheap turbine with the older forms of wheel, which 
are now nearly driven out of use. By far the m09t impor' 
tant work in cheapening tbe construction of turbine wheels 
and in making them efficient has been done by American 
mechanics. 

The windmill is largel�' med on our western prairies and 
to a condiderable extent elsewhere. The impro\'elilents 
lately made on this motor have been principally iu the 
structure and arrangement of the vanes, making them self
regulating, and in so constructing the apparatus that it shall 
keep itself pointed toward the wind. Abroad, nothing seems 
to have been done, but our own inventors have accomplished 
�ome good work in this field, the extent and importance of 
which are not generally appreciated. We have but little in· 
formation as to the efficiency of windmills. They are proba. 
bly less effective than water wheels, and their improvement 
remains a promising task for ingenious mechanics. 

The force derivable from electricity has long engaged the 
attention of most active minds, but we cannot yet chronielc 
any really well settled and important advance towaras its 
utilization. Indeed we can hardly anticipate its employment 
t:> any considerable extent until new methods of generating 
the force itself are discovered. The available power to be 
obtained by the consumption of zinc, which is the met.al 
ronsumed in the voltaic battery, is estimated, by various 
authoritie�, at from one half to one sixth that derivable 
from an equal weight of coal, and the great difference in 
price between zinc and coal, pound for pound, makes the dif· 
ference in cost of power vastly in favor of coal. A quarter 
of a century or more ago, many attempts were made, some 
upon a large scale, to ntilize electric force in the production 
of mechanical power, but with no success. Our countryman 
Page, who in 1850 obtained power from a small engine at a 
cost, as he stated, of about a cent per horse power pH hour 
was the most successful; but even he finally failed, and no 
one has since been more successful. Attempts are still made 
and are almost daily bronght to our notice; and occasionally 
a dHlrlatan or a self·deceiv"er deludes credulons listeners, 
by the claim of wonderful results. We hope that we may 
find such a claim well founded, in some time to come, 
but we fear that it will be very far in the future, unless some 
fort unate man shall discover a method of evolving electricity, 
in place of heat, froUl the oxidation of coal. That dQne, the 
problem would be far less difficult of solution, and we should 
leok hopefully for a splendid development of this field, 
which would have then become most promising. 

_._.-
PROGRESS OF THE CENTENNIAL. 

vVith the object of enlisting the cooperation and intere st 
of the people of New York in the coming Centennial,a delega
tion from the Board of Finance of that enterprise recently m€t 
with the members of the Chamber of Commerce of this city. 
'fhe Philadelphia committee deprecated any feeling of section
al rivalry and urged, with much earnestness,the view that the 
exhibition was a national affair, and that it deserved the 
hearty support of the whole country. The New York mer
chants replied in similar strain, cordial expressions of coop
eration were exchanged, and a committee of seven was ap' 
pointed to solicit aid from the people of the State. As re
gards progress, we find it stated that the Board of Finance 

J dttttifit �mt\itau. 
has confined its operations principally to Pennsylvania, in 
wllich State $;;,500,000 have been subscribed by citizens and 
corporations. California has promised her full quota, and 
efforts have been begun in order to raise funds in Delaware 
and Maryland. The work of construction is to be rapfdly 
pushed during the coming spring. A temporary building 
covering from 35 to 40 acres is to be erected, and the perm'l
nent structure will be commenced at the same time. The 
former edifice is to cost from two to three million dollars, 
and the latter, half a million. The machinery, horticultural, 
and agricultural halls, are each to cost $500 .000, and it is 
believed that the preparation of the ground, sewage, etc., 
will use up the remainder of the $10,000,000 required. 

The prospects of foreign participation are very encourag
ing. At the assembling of the German Parliament, Prince 
Bismarck recommended the acceptance of the invitations and 
also urged the appointment of a plenipotentiary to reside in 
Philqdelphia during the Exposition, and of a commissioner 
for each State of the emDire. Belgium has promptly signi· 
fied her intention to contribute, and the republic of Ecuad<Jr 
has made an appropriation for the purpose, and already has 
a resident commissioner in Philadelphia. Official notifica. 
tions of intended participation have also been received, by 
the Government, from Mexico and Hayti. Professor W. P. 
Blake, special agent for the centennial at the late Vienna ex
hibition, says in his report that he has received assurances of 
fre.i.�dll interest from the Emperor of Austria and other 
high officials. He has already obtained contributions for a 
permanent museum, consisting of Swedish iron ores, and a 
valuable collection of terra cotta work, samples of ozokerit, 
etc. China and Japan, it is considered, will be well repre
sented, and the Turkish merchants are to erect a grand 
bazar, coffee houses, bath, and, in some convenient portion of 
the grounds, a complete Turkish village. 

We hope capitalists, merchants, manufacturers, inventors, 
and every other class of our citizens will take an acti VI) in
terest in promoting the success of this great patriotic Cen
tennial exhibition. 

------------.. � .• � .•• -------------

EXPERT ENGINEERING. 

\Ve are constantly in receipt of inquiries as to what are 
the requisite qualifications f<Jr an engineer. This word 88 it 
is frequently employed is somewhat of a misnomer. An 
engineer, in the broadf'st signification of the term, is an ex
pert in engineering , one who is practically acq uainted with 
the construction and management of heat engines: who is 
thoroughly versed in the physical laws which relate to 
the formation and use of steam and other motive powers: 
who can design machinery, and adapt it to rhe various pur
poses for which it is intended. But in common parlanco, 
every one who has control of an engine or boiler is known as 
an engineer. From this fact, much misunderstanding fre
quently results. The proprietor of a factory, for instanc?, 
sees no difference between the person who takes care of his 
engine and the consulting engineer who offers his services 
in expert cases, except, perhaps, that he looks upon the 
former as a practical man, and therefore one who is always 
certain to think and act correctly, while he considers the 
latter a theoretical engineer, whose opinions are entirely too 
visionary to be of any value. \Ve think we have not oyer
stated the comparison that is usually made between what 
are known as practical and theoretical men. But it may be 
worth while b look into the matter a little, and see wheth
er the popular estimate is a just one. The purely practical 
man, as we understand it, is one who knows nothing but 
what he has acquired by actual practice; and things that he 
has not seen and handled, as it were, he will not believe. 
Now the engineer who is understood to be theoretical has 
ordinarily enjoyed quite as much practice as the other, but 
he h88 labored more understandingly, investigating the prin
ciples of the work in which he is engaged, and endeavoring 
by the application of these principles to effect changes and 
improvements. There is little doubt that the intellect of 
man is his most valuable possession, and that the cultivation 
of this faculty will give him greater rewards than he can 
hope to acquit'e by manual labor. It is true, however, that 
his theories, if unsupported by facts, are little better than 
idle dreams, so far as their value to the community is con
cerned. James \Vatt, in making his- splendid inventions 
relating to the steam png-ine, carried theory and practice 
hand in hand. Starting with a rude model, he determined 
practically what it would do, and reasoned out what it ought 
to do if it were a perfect machine, and then turned his atten· 
tion to making it fulfil the conditions called for by his theo· 
retical investigation. Surely the result justified all his ex
periments and hypothesis. 

Professor Rankine, lately deceased, and perhaps the most 
remarkable engineer that the world has ever known, united, 
in a most happy degree, the use of theory and practice. The 
result of his labors, cut short by an early death, can hardly 
be appreciated as yet; but in giving to the world the first 
accurate theory of the action of heat engines, he has enabled 
future experimenters and inventors tJ work with a clear 
knowledge of th'3 nature of the problems which they wish to 
solve. 

We hope we have succeeded in demonstrating to our read· 
ers that theory and practice are not naturally antagonistic, 
and that the professions of engineer and engine driver, both 
honorable ones, are quite distinct, the former comprising all 
that is contained in the latter, and embracing additional 
details. 

If we have induced the owner of steam power to alter his 
opinion of the expert engineer, perhaps we may persuade him 
that he can occasionally employ the services of this expert 
with profit to himself. If every time that steam was raised 
in his boiler a large q:uantity continually escaped through 
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some opening that was plainly visible, 11e would not hesitate 
a moment to have the leak rep!lired. \Ve are able to state, 
from our own knowledge, that this state of affairs practically 
exists in many places where steam power is used, with the 
important exception that the leak is not visible to the ordi
nary observer. To find this leak is the task of the pngineer, 
and surely the owner will be IIJIlply repaid if he succeeds, 
for a trifling amount, in having repairs made which will save 
him thousands of dollars yearly. The Royal Agricultural 
Society of England, at their yearly exhibitions, are accus
tomed to test the engines that are entered for competition. 
An investigation of the results obtained from year to year 
shows a most extraordinary improvement in the engines, a3 
regards economy and workmanship, and there is little doubt 
that the effect of these tests has been most beneficial to the 
users of steam power. In this conntry, comparatively few 
reports of tests have been made public, and we p.re lament· 
ably ignorant in regard to the performance of macllinery 
made even by our best manufacturers. This is a matter in 
which every user of steam power is directly interested, and 
we hazard little in sayiug that all owners of steam engines 
would find it profitable to have tests made by reliable experts 
at lE'aat once a year. From examinations that we are con· 
tinually making in the city, and by lettpra that we frequent
ly receive from abroad, we arc convinced that there arc many 
steam engines which stand in need of professional assistance. 
The steam engine indicator has been likened to the stetho· 
scope of the physician, but it should be remembered thnt 
either, in unskillful hands, will be productive of but little 
benefit. There are many cases, besides, in which other tests 
than those ma1.e with the indicator are called for; bnt so far 
as our experience goes, the skillful engineer is generally able 
to find the trouble and devise a remedy, when his seryic9s are 
called into requisition.. Those who are accustomed to read 
that portion of our paper devoted to questions and answers 

have doubtless noticed that we receive many letters in reo 
lation to the power that can be transmitted hy a belt. It iR 
a very common practice in letting power to �aIc\llatc the 
amount furnished from the width and speed of the driving 
belt. But this is a very uncertain estimate, as in some cases 
the belt will transmit more and in others less than tlie 
rated power. If a few tests were ma.de of the bulk of a 
pound of sugar, and the article were ever afterwards sold by 
guess work, the bulk furnished being based, by the seller's 
eye, on the amount previously determined by experiment, we 
venture to assert that neither dealer nor purchasl'r would be 
satisfied. And yet this is just the course pursued in circum. 
stances where the amount of power can be as accurately de
termined as the quantity of sugar to be furnished for a 
pound. Cases have come to our knowledge in which the 
amount of power actually furnished varied as much as two 
hundred per cent from that given by calculation. 

Some years ago, we heard of a hr�dge contract being let, in 
which it was stipulated that none of the material was to be 
strained, when subjected to the maximum load, to more 
than one sixth of its ultimate strength. \Vhen the structure 
was completed, a simple calculation showed that the maxi
mum load brought a strain equal to one third of the ultimate 
resistance. 'fhe bridge commissioners performed a simple 
sum in arithmetic for the bene£.t of the constructor, worked 
somewhat in this manner: If a tun of iron costs D dollars, 
and it would require \V pounds to give a factor of safety of 
six, and the price of the bridge is to be P dollars, if con
structed according to specifications, what should its price be 
if it contains only half as much iron, 80 as to give a factor 
of three? Payment for the bridge was made according to 
the solution of this question, to tbe intense disgust of the 
contractor. A similar sum might be worked out with con
siderable profit to the purchasers of many steam engines and 
bollers, who find that their machines fall far short of the 
power at which they were rated by their makers. 

'fhis article has already extended beyond our proposed 
limits, and we have merely touched upon the benefits that 
users of steam power can obtain from reliable expert assist-
ance. 

-----------....• � .... ---------
TO OUR SUBSCRIBERS. 

'Ve take great care to send our paper with regularity to 
every one of our subscribers. All of our emploY"es in the 
mailing department are under injunctions to write eacll a(l
dress plainly and to fold each paper nicely. If any of our 
subscribers fail to receive their papers regularly or observe 
any faults in the folding or addressing, we shal l feel obliged 
if they will notify us, by postal card or letter, in order that 
we may promptly correct the matter. Do not hesitate to 
complain, and repeat the complaint, if necessary, until cor
rection is made. When the address is not legibly written; 
we should be glad to receive back the portion of wrapper 
containing the faulty writing. 

----------.� .•. � .. ------------
'.I'he Value of the Sclentilic .\nlcriean. 

One of our esteemed subscribers, in lately writing to us 
about the renewal of his paper for the next year, says that 
he has taken the SCIEXTIl<'rC AMERIC'_\X regularly for the 
past twenty-five years, and has the volumes for that long 
period, all bound. He was recently offered a. farm of one 
huudretl and sixty acres of land, free and clear, in exchange 
for these volumes, but'declined the trade. He has derived 
great benefit from the voluules, and holds them to be of 
more value to him than many hundred acres of farming 
land. 

-------------.� .. � ... ---------
One Hundred and Fifty Thousand. 

The demand for our special number of the SCIENTIFIC 
A)fERICAN has induced the publication of a second edition. 
Advertisers who were promised the circulation of 60,000 
have derived the benefit of 150,000 without extra charge. 

© 1874 SCIENTIFIC AMERICAN, INC.
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IMPROVED PORTABLE FENCE . 

The invention herewith illuetrated is an improvement in 
portable fences for farm or other purposes, which, it is 
claimed, is durable, substantial, and requires very little labor 
to construct or set up in place. 

The panels, composed of rails, A, and posts, B, are fast · 
ened together by nails or in any suitable manner. The posts 
may be l)luced both on one side, or one on e8.ch side of every 
panel . C are the bed pieces, one of which is shown sepa
rately in the foreground , in the upper side of each of which 
a gain is cut to receive the bo:tom ends of the posts. The 
latter stand up in the gain in contact with each other, as, in 
dicated iI;. the engraving, and 
are fastened togel her by a bolt 
and nut, D, the former of 
which is made of suitable 
length, so as to allow of pro
per sepamtion of the posts at 
top or bottom, in case the fence 
be extended over undulating 
ground. The Eume bolt serves 
to secure the upper ends of the 
braces, E, which continue be
low the bed piece and enter the 
earth, ::IS shown by the dotted 
lines. By remfJving the bolt, 
the panels, as well as the bra
ces and bed pieces, are left free 
and may be readily removed. 
If desired, the braces may be 
fastened to the bed pieces in 
any suitable manner. 

This device appears to be a 
convenient and economical ar
rangement, which \ian doubt
less be employed in a variety 
of places by farmers and oth-
ers. 

Patented through the Scientific American Patent Agency, 
by Samuel S. Porter, of Broad Ford, Fayette county, Pa., 
who may be addressed for further information. 

-----.... _ .. 
Da_ley's Kiln. 

We learn that some ve�y important features have been 
added to the Hawley kiln (for burning brick, tile, pottery, 
etc. )  since our illustrated descriptions published April 27, 
1872 ; one of which consists in utilizing the heat to a room 
ahead, while burning, thu8 drying off the compartment in 
advance of the already burning chamber. This effects a sav
ing of the surplus heat. which would otherwise escape up 
the chimney during the process of burning, and after the 
contents of the burning Qhamber have been thoroughly 
dried off and heated through. 

Again, in utilizing the heat contained in the incandescent 
mass remaining in the already burned chamber, the cooling 
off process is carried on from above downwards, in the same 
direction pursued during the process of burning (instead of 
by reversing the current of air as previously described); thus 
exposing the contents of the oven alike throughout, both in 
burning and cooling. 

-----------_.�'. �.4.�-----------
IMPROVED TROTTING GEAR . 

Mr. Henry Schmalhausen, of Bridgeport, Ill . ,  has recent
ly patented an elastic trotting gear for horses, the object of 
which is to enable the animal to trot faster, and raise his 
feet higher, and also to prevent him from balking, kicking, 
ba.cking , or rearing. 

The apparatus consists of an elastic strap so constructed 
as to be adjustable in length, and which is passed and plays 
easily through the hame ring which guides the lines. The 
endR of the strap are attached to bolsterea bands, which may 
be readily buckleJ, one to the fore and the other to the cor
responding hind leg. The gear may be so applied that the 
knee joint will be raised to a level with the shoulder joint, 
which throws the fore leg on the forward step into nearly a 

horizontal position. By shortening or lengthening the ad
justable portion, A, any degree of elevation, from a low to a 
high step, it is stated, may be obtained. The device is 
claimed to be especially useful for the breaking of colts, as 
it will develope the formation of the joints, produce a free 
a<:tion of the legs, and give increased strength to the muscles 
and ligaments. 

J titutifit �lUtritau. 
Fo cal DIfferences i ll the Eye". 

A writer in Science G08sip speaks of the difficulty which 
some persons experience in the use of binclcular microscopes, 
owing to a focal difference in the eyes. In a case mentioned 
one eye was far sighted, while the other was near sighted. 
For reading purposes, this person wears a pair of spectacles 
in which the one glass is made for the far sight, while the 
other is a plain glass, the left eye being near sighted, and 
consequently requiring no aid from spectacles with which to 
read. Instances are cited of persons who, while employing 
both eyes for ordinary vision, usually employ only one in 
reading . If any difference of the kind exists between the 

IJ 
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visual powers of a pair of eyes, it may be readily detected. 
Hold up a piece of card before one eye, so as to cut off its 
field of view, and then look at some object before you with 
the other. Then gradually bring the card before the other 
eye, and view the same object. If the object is seen with 
the same distinctneEs in each case, then your eyes are per
fect as regards the balance of their foci; if not, then there 
is focal difference more or less decided. It would no doubt 
be advisable to take account of this very frequent difference 
of focus, in selecting a pair of spectacles. 

. .• � . .. -------------
IMPROVED ATOMIZER. 

The ingenious little arrangement reprasented in our illus
tration is designed to distribute perfumes in the form of 
spray . Its simple and inexpensive construction renders it 
applicable to the stopper of every perfume bottle, so that 

the purchaser, instead of 
buying vaporizer and liq uid 
separately, as heretofore, is 
now enabled to purchase 
both together at a cost very 
slightly increased above 
that of the extract singly. 

There is a hollow collap
sible bulb attached to the 
top of the hollow stopper, 
by stretching its mouth over 
a groove in the latter. Ex
tending up from the liquid 
is a tube, A, the end of 
which is bent at right an
gles and terminates in a 
small nozzle which is sur
rounded by a hollow pro
jection, B, of the stopper. 
It will be observed that 
there is an opening between 
the stopper and interior of 
the bottle atB , so that, on 
compressing the bulb, air is 
forced down upon the li
quid, which is thereby 
caused to rise up through 
the tube, A. A small part 
of the air pressure only, 

however, serves this purpose, and hence the greater portion 
escapes through the projection, B, surrounding the fluid, es
caping from the nozzle of A, with an annular jet of air which 
converges at a point a little beyond the two nozzles. The 
effect of this is to break the liquid up into Ilpray or vapor 
and also to distribute it much more effectually than the 
similar apparatus depending upon a cross jet to draw up and 
expel the fluid. 

The invention, which we have recently had occasion to ex
amine, seems to us a desirable article which might form a 
profitable addition to the stock of druggists generally. 

Patented September 23, 1873, by Mr. John N. Gerard, 139 
William street, New York city . 

• .• �.4.�--________ _ 

The Phrenix Post not an European Invention. 

Profeseor W. P. Blake, in a recent report uJlon the iron 
and steel department at the Vienna show, published in the 
Tribune, mentions as novelties a series of girders over 60 
feet long, and hollow iron posts of the same length, and a 
foot or more in diameter, made of four flanged pieces riveted 
together. Mr. John Griffen writes to correct the impression 
given that these posts :or girders are of foreign invention ; as 
he very truly says, they are nothing more than the well 
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known Phrenix wrought iron coluDln , invented anu patenteu 
by Mr. Samuel J. Reeves, President of the Phrenix Iron 
Company, in 1862. Mr. Griffen says that, during the inter
val since its invention, this column or post has bt'en largely 
manufactured at the Phrenix Iron Works, and many thousand 
tuns of them have gone into the construction of wrought 
iron bridges, viaducts, depots, warehouses, and other struc
tures in various parts of the United States, Canada, Nova 
Scotia, and in South and Central America. All the top chords 
and posts of the trusses in the International Bridge over the 
Niagara river, near Buffalo, are made of Phccnix columns. 
The same can be said of the Intercolanial and all the new 

bridges on the G rand Trunk 
Railway in Canada, the A UgUH
ta bridge in Maine, the l 1 irard 
a ven ue bridge over the Seh 11 y J -

.A kill, the New River and GrHn 
brier bridges i n  Virgin ia, the 
thrfe wrought iron bridges at 
Rock Island, Ill., and �core� of 
others. Many important via
ducts are composed almost en
tirely of these columns-as the 
Lyman and Rapal l0 viaducts in 
Connecticut; the Lyon Brook, 
Deep Gorge, and Blockhouse in 
New York; Bullock Hun and 
Bank Lick in Kentucky; the 
Agua Venugas in Peru. Many 
of these structures are of great 
length and depth, the last ID Pn
tioned being 580 feet long, a nd 
crossing a gorge 252 feet deep, 
over which the Lima and Ar
roya railroad is carried. The 
overhead Greenwich street rai l 
way, in New York city, rest � o n  
a continuous line of thes(' col

umns, though not by any means a good type, owing to their 
flaring tops and bottoms, made to suit the peculiar notions 
of the contractor of the railway. 

To this, we may add that the proposed 1 .00a feet tower, 
which Messrs. Clarke, Reeves & Co. have designed, and 
which is in progress of engraving for these columns, will 
form one of the most remarkable applications of the cele
brated Phrenix posts. 

------------_.�' ••. 4.�------____ _ 
Railroad Tunnel at Richmond. 

The Chesapeake and Ohio Railroad Company have, for two 
years, been trying to tunnel through Church Hill, in the 
eastern part of Hichmond, but the work has been attended 
with unexpected impediments. It was supposed it could be 
completed for $300,000, as there were no rocks, and the con
tract was let at that price, The tunnel runs 80 or 90 feet be
low the surface, through a slippery blue clay, which has the 
habit of caving in at the most unseasonable times in the 
most disagreeable manner. The contractors long ago gave 
up, and the railroad company was compelled to take the 
work. Six or seven men haye been killed, while the repeated 
cavings have undermined many houses over the line, which 
is three quar�ers of a mile long . and is not yet open. 

With one of the tunneling machines, such ItS were used 
in boring the experimental section of the Broadway Under
ground Railway, in this city, it would seem as if the above 
tunnel might have been executed in a ve,y short time, wi�h 
perfect security against caving. 

-------------.� .• �.4.�----______ _ 
IMPROVED TOOL HOLDER. 

This is a useful little device, by means of which a number 
of different implements, such as fine saws, knife blades, 
awls, screwdrivers, gimlets, etc., may be carried in a single 
receptacle no larger than and resembling in form an ordina
ry penknife handle, and readily set firmly in place as de
sired for use. 

The handle has a cover, pivoted, as shown in Fig. 1, which 
may be easily swung open, or. when closed, is held by a 

spring catch, A, in the position in Fig. 2. In both COVer and 
box, just outside the pivot, is formed a jaw, so that, when 
the parts are closed together, a dovetail socket is made, which 

receives the correspondingly shaped ends of the tools. Fig. 
3 is a transver8e section of this portion, and shows the shape 

of the jaws. This invention was patented February 11 ,  1873, 
by Mr. Levi L. Lamb, of Chelsea, Mass. 

© 1874 SCIENTIFIC AMERICAN, INC.
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SCIENTIFIC AND PRACTICAL INFORIIATION. 

RESEARCHES IN SANTONINE 

MM. Cannezzaro and Sestini note their investigations of 
san tonic acid, which is much more energetic and more 
strongly characterized tllan santonine. it is obtained by the 
combination of one molecule of water with one molecule of 
santonine by the prolonged action of hot alkaline solutions. 
The formula i s  C1 5  H 2 0  O = C1 5  HIS  03 + H20. The acid is 
a colorless substance unalterable by light, little soluble in 
water at ordinary temperature, but readily dissolved in boil· 
i ng water, becoming on cooling deposited in the form of fine 
I'riomatic crystals. It i8 very soluble in ether and alcohol, 
a u el  moderately so in chloroform and acetic acid. It melts 
between 353 '�'  and 357'4° Fah. , differing from santonine, 
which melts at 370' Fah. The reddish violet color . which 
characterizes the latter substance when treated with alcohol 
alld caustic potash, is not noted in santon!c acid. It gives 
' I ll ite a stroug acid reaction, and decomposes cal'bonates dis· 
solved in tEpid water with a brisk effervescence. 

The �ame authors give the name santonates to the metal· 
l ie  dt:ri\'atives from the acid, and consider that the term san' 
tonites should be applied to the compounds that M. HeIdet 
has obtained by treating santo nine with metallic hydrates or 
carbonates. Santonate of 60da is made by a warm dissolu· 
tion of san tonic acid !lnd carbonate of soda. The salt is de· 
liq "escent, and very soluble in water acd in alcohol. The 
formula i s  Clo 1-119  NaO!. The santonate of  baryta is  prepared 
by saturating a solution of santonic acid by hydrate of ba
ry ta. Santonate of silver is  made by heating santonate of 
baryta to redness in nitrate of silver. This salt is amor· 
plIO us and q uite soluble in water. 

TilE UEFINING OF COTTON SEED OIL. 

Dr.  Dotch communicates to the SCIENTIFIC AMERIC.\N the 
follo w i n g  method and proportions fer refining cotton seed 
oil : 100 gallons of the crude oil are placed i n  a tank, and 3 
gallons of eaustic potash lye, of 45° Baume , are gradually 
added and well stirred for several hours; or the same quan. 
tity of oil is treatEd with about 6 gallons of soda lye of 25° or 
dO'  ilannl(":, and heated for nn hour or more io about 200 or 
:.l40° Fah. under perpetual stirring, and left to settle. The 
dear yellow oil is then separated from the brown soap stock, 
and this dark soap sedimeut is placed into bags, where the 
remai nder of the oil will drain off; and the sediment has a 
marketable value of 3 or 4 cents a pound for soap makers. 
The potash lye has to be made in iron pots, but the oil and 
lye may be mixed in wooden tanks. 

TO UEMOVE GREASE SPOTS. 

In the removal of grease from clothing with benzill or tur· 
pCDtine,people most generallymake the mistake of wetting the 
cloth with the turpentine and then rubbing it with a sponge 
or piece of cloth . In this way the fllt gets dissolved, but 
8p ... �ad over a gr�ater space and not removed ; the benzol or 
turpentinp. evarorates, and the fat covers now a greater sur. 
face than before. The only way to radically remove grease 
�pots is to place soft blotting paper beneath and on top of 
the grease spot, which spot has first been thoroughly Eatu
rated with the benzol and then well pressed. The fat gets 
now dissolved and absorbed by the paper, and entirely reo 
Dlo\'ed from the clothing. 

FELTING UABBITS' HAIR. 

These hairs were formerly treated with a solution of mer
cury in nitric acid for the purpose of enhancing their felting 
properties , A mixture of nitric acid and treacle is proposed 
as a substitute. 

THE DEPILATION OF HIDES WITH CHAUCOAL. 

Andersen discovered that pulverized char<'.oal applied to 
sheepskins prod uces the depilation of the hair. Charcoal,as is 
well known, has the property to take up large quantities of 
oxygen from the atmospheric air, and the oxygen in this 
form seems to exert a chemical influence on the fatty sub· 
stance present in the neighborhood of the glands of the hair 
roots. An oxidation takes place in the pores of the skin, 
which destroys the glands and loosens the hair. Finely 
powdered charcoal is mixed with sufficient water to make a 
thin paste, and the hides immersed for 4 or 5 days and well 
turned over in the meantime, when the hair ORn be taken 
off at once. Hides treated with charcoal do not require fur· 
1 her treatment , as is the case now with the lime process : and 
after being washed with water, they are ready for tan· 
ning. This will be a great advantage to the tanning trade, 
a� h ath � r treated in this way possesses more tougbness, sol· 
idity . a'ld  fiexibility. The other advantages of this treat 

ment are great saving in time and labor, each hide weighs 1 
to 1 pound more, and has less spots, the work is more pleas 
am and healthy, the splitting with the machine is more easi. 
ly accomplished, and the cost price is the same as with lime, 
as the charcoal can be used over again. Animal or vegetable 
coal can he used in any quantity, having no deleterious prop. 
ert.y whatsoever; and for each hide 6 or 10 pounds, with the 
necessary quantity of water, are sufficient. The temrerature 
Hhould be 61 ° or 70° Fah. , and can easily be maintained by 
introducing steam into the vats. The tanning process is facil· 
itated, as no lime is left behind to neutralize the tannic acid. 

-------------.�,.� . •• -------------
,\. Handy Device Co r Team8ter8. 

In a short time, winter will have so far set in that our 
country roads will become well blocked with snow and mud, 
rendering the hauling of heavy machinery, wood, stone, or 
other large loads, no smllll burden upon ordinary teams. A 
great deal of labor and hard tugging may be saved if avery 
wagon or truck is provided with 100 feet of stout rope and a 
single pulley. A. snatch block is the best arranged with a 
stron&, hook, and the ueual construction for elippillg the 

tight of thd rope under the strap to the sheave in�tead of 

waiting to reeve the line through on end. If a wagon gets 
stuck in heavy mud or in the snow, the driver has only to 
fasten his block to the tongue, reeve the rope through it,and 
attach one end to a tree or post and let his team pull on the 
other. Their work is of course just halved, or rather they 
bring twice as much p :>wer to bear in dragging the wagon 
clear. There nre plenty of other applications of this simple 
device, which will readily suggest themselves. With a couple 
of skids for an inclined plane, heavy logs could be easily 
drawn on a sleigh by the unhitched team. Another case 

where it is likely to be useful is when loaded �leighs attempt 
to cross a wooden bridge. Although the hor�es draw the  
load very easily over the snow, they are often unable to  5tart 
it over the generally denuded wooden flooring of the bridge, 
and hence would be materially aided by the taekle hitched on 
as we have described. 

--------------.�,.� . .. ------------

METALINE .  

The accompanying engrav ings and description are designed 
to call the attention of our readers to a substance which is 

now offere:l AS an aU:J(ll ute sub�titute for ('v" r;, kind of lubri· 

cant, compound or simple, now in use; which is claimed (and 
the assertion is based on experiments, so far as they have ex ' 
tended) to be practically indest.ructible, and which once ap. 
plied to a machine is to render the apparatus for ever inde· 
pendent of the dash pot or oil can. We may state, at the out· 
set , that the material appears to present this difference from 
oil, that, while the latter servee as a screen between the surfa· 
ces, keeping them �part and preventing interlocking, the pres
ent antifriction composition gives evidence of producing like 
results by filling up the microscopic cavities aDd leveling:the 
minute proj ect ions of the partll in contact, producing uniform 
and highly polished facf-s. That the friction is reduced to a 
less percentage than one sixtieth of the weight, we are not 
at present. in the absence of posit.ive proof, prepared to as· 
sert ; and hence, save so far as is indicated in the general 
law that hard lubricants diminish the resistance most, we 
are unable to institute a direct comparison, in point of the
oretical reduction of friction alone, between this and other 
anti· attrition compounds of softer nature. It may be added, 
however, that numerous cases are submitted by the manu· 
facturers, in which it. is shown that metaliJ'(' hRs bpen prac· 

tically employed with a marked advantage in instances 
where oil has proved inefficient; so that at least it may be 
said that tl}e new substance hal!! claimed for it, and to all 
appe.a.rances on substantial grounds, advantages which may 
render it, for a number of obldous reaeons, an invention of 
no ordinary impott&noe. 

Metaline, for such is the name of the body under consid· 
eration, is a dark colored soft material resembling, though 
not necessarily coutaining, plumbago in certain forms. The 
basis is a white and brittle alloy, to which, when ground into 
an impalpable powder, is added the other components in 
quantities in direct proportion to the degree of hardness de· 
sired. The mixture completed, the substance, still in a dry 
powder, is placed in suitable molds, in whicb, under a pres· 
sure of hundreds of tuns per square inch, it is  made into 
small cylinders, one of which is shown in Fig. 1. The reo 
mainder of OUf engraving" represent the various modes in 
which the metaline is applied. The general plan, as shown 
in Fig. 2, is to bore into the inner periphery of the box a 
series of shallow cavitie�, into which little plugs of metaline 
are fitted. .The two parts of the bearing are brought togeth. 
er, set upon end, and a reamer, forced down through the 
opening, pares off the projecting and irregular portions of 
the plugs, lea.ving the interior surface perfectly true and 
smooth. 

In Fig. 3 is represented a bea.ring, part of which is cut 
away to �ho\V the man ner of introducing tl1 e metaline, in 
section. At A, in the same figure, is a collar, which revolves 
with the shaft and of course rubs against the edge of the 
box; the mauner of providing against friction by a similar 
arrangement of metaline disks, as already described, is here 
indicated, the pIngs being inserted directly in the sides of 
the collar. Fig. 4 shows how the metaline is applied in 
CRSt:S where the inner periphery of the bearing is iDaccessi
ble. A collar, Fig. 5, of suitable size, i s  made and fitted 
with disks as represented , and inserted in the bearing, which 
is suitably enlarged to receive it. This proceeding is appli
cable to very small shafts, as mill spindles, etc. In certain 
cases where it might be preferable to avoid altering the Lear
ing, the shaft is slotted and the me taline forced in under 
strong pressure, in the positions depicted in Fig. 6. Lastly, 
Fig. 7 represents a step for a mill spindle or any upright 
swiftly rotating shaH, notably of the kind used in supporting 
the cutter heads in woodworking machinery. Here a conic
al eup of brass is fitted with plugs as shown, and �ecured in 
a suitable cavity in the heavier portion. The mode of ap
plication must necessarily vary greatly wi th the const�uction 
of the machine, and other attending circ umstances ; and we 
may add that many varieties IIro made, to adapt the material 
to different speed�, pressures, weights, etc. 

At the workshops of the company in this city, variou� 
kinds of experimental machines are now in motion, and, 
among others, there is a mill spindle, rotated at the rate of 
8,000 revolutions per minute. The shaft is of steel, and the 
bearing is of similar metal, fitted as closely as can be done. 
Metaline is introduced in slots in the shaft. We examined 
the apparatus carefully and could detect no heating. Four 
sewing machines are also continuously running at full speed, 
the needle bars of some at the rate of 1 , 200 revolutions per 
minute. No oil or other lubricant but metaline is in use,and 
there is clearly no ('utting or heating. A five horse power 
Baxter engine we also found running, at the rate of about 
150 revolutions, without a drop of oil,and we were in formed 
that it had been in daily use since May 1. Our attention was 
also called to the countershafting in the machine shop, the 
journals of which had been cut down to a length equal to 
one diametf f of the shaft, as shown in our engraving�, Figs. 
2 and 3 ;  and such indeed was the case with all the . journal� 
to which the metaline had been applied. We need not point 
out the saving of expense and material thus effected. Since 
January, 1870, the substance has been in use on a slotting rn a. 
chine,in the works of Todd & Rafferty,of Paterson ,N J.  It bas 
never been renewed, and according to the engineer, the b£ aring 
always cut with oil. The pins of the drawbridges of the 
Central Railroad of New Jersey, over the Passaic and Hack
ensack rivers, were fitted with metaline three years ago, and, 
as we are informed, now exhibit no signs of wear. Speci. 
men� of l ·rasses and also of shafting shown to us, which ran 
for a continuous period with the lubricant, appeared to be 
perfectly smooth and polished like a mirror; while judiing 
from our examination of machinery which had been in 
actual motion fnr several months, there seeme.d to be no 
working up of the substance ; and EO far from there being any 
d irt in the bearings, the revol .... ' ng shafts barely soiled a 
white handkerchief. 

Lack of space forbids our ent'. r ing in greater detail into 
the applications of this invention. Doubtless the sim}: Je 
assertion that to all appearances it both obviates the uee of 
oil and completely prevents the wearing away of rubbing 
parts,  will at once suggest to the reader its iufinitude of 
adaptations. It is the invention of Dr. Stuart (:fwynne, and 
was devised some three years ago, when it was introduced 
in the localities above noted and in various other places in 
this country and in England, and was also made the subject 
of a commendatory report, now before us, of Chief Engineer 
Clark Fisher, Cnited States Navy, to the Secretary of the 
Navy. By direction of the latter official, certain gllnboats 
were to b'l fitted up for trial ; but the burning of the compa
ny's factory , together with difficulties between interested 
parties, resulted in the temporary wi thdrawal of metaline 
from the market. At the present time it is agllin offered to 
the public in improved form, and is manufactured by the 
American Metaline Company. Xo. 61 Wllrren street, in this 
city. Our readers can examine the ex perimental machinery 
for themselves at the above mentioned address, or may ob
tain further information by letter. 

e I . �' •• ____________ _ 

COATHms
-
of lead o:x.ide and salts on pottery are api to di!

solve off in acid liquids, thereby threatening the health of 
those who usc them. Several succes�ivo coatings with a EO. 
lution of sodic I!ilicate and then eXpobure to a brigbt red heat 
in a fU1on8;Ce, prevent tlte tronule. 
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C o ncerning a Telescope oj" Unlhulted Po,vcr. 

To the Editor of the Scientific American : 
In connection with D. 's commun ication, on page 868 of 

your vol ume XXIX" it may b� obser:ed that the �:rcury, 

reYolvinO" in the manner de scrIbed, WIll have a stablltty due 

to its motion, above that belonging to it whHe in a state of 

regt. The same principle applies alike to the motions of 

atoms and of suns, and a very striking illustration is af

forded by the rigidity im parted to a streaUl uf water is 

suiner from an orifice under great press ure. (See !\Ir.  Emer
�on': communication, page 340 of your volume XX IX). 

From l ack of ne�essary data, the writer is unable to stllte 

the exact etability of mercury due to different velocities ;  but 

after a rough estimate , it is safe to say that, if  the basin of 

20 feet diameter be made to revolve at the rate of 200 !e

Yol utions per minute (which speed i�  practicable) , the mercu 

rv near the circumference of the basin will have a stability 
':

reater than leall . Xow, unfortunately, the velocity at the 

�enter of the vesi'el will be 0, and con sequently the stability 

at the cenler will be only that due to mercury in a state of 

rest. It is  possible that we may dL,pense wit h a pcrtion of 

the center of the mi rror ; perhaps �ome one wil l be kind 
enough to tell us how much, if any, may be dispensed with, 

without seriously impairing its efficiency . 

'I'he rrreat amount of power required to operate the neces

sary u�achinery would preclude the possibility �f using 

weiO"hts for imparting motion ,  and the next best dung that 

we have is an accurately balanced water wheel, imparting 

its motion through friction wheel�. After reducing the possi

bility of fricti )ll to a minimum by �ccur�t� bal ancing: etc. : we 

may obviate still further uifficultl:S arlsmg from vlbr�tl?nS 
and inequal itie� of ntbtion by f\oatmg the vessel, contammg 

the mercury drcstined to act as a reflector, in another vessel 

also containincr mercury. The motion would then b'l im

parted through the mercury in the outer vessel by friction to 

the mercury in the iuner vessel .  The cOllseq uences of this  

arrang"ment are ohvious. 
In regard to the plane mirrors . will some one well ac · 

f] tainted with the principles involved be kind en?ugh to in

form 1\1 if it is nAcessary that they should be qUlte as large 

a� tue parabol ie reflector ·! 

The oxidatiun of the mercury would be an item req umng 

a ttention. It might be prevented by covering the metal , 

while at rf's t .  with a suitable oil ,  which would separate itself 

from the me rcury while in motion. JOHN LINTON. 

Baltimore, ]\fd. 
______________ .H . • � . •• �-----------

Heat and Its Origi n .  

To the Editor of the Scientzfic American : 

selves only between a comparatively limited range of tem
perature, below and above which they do not operate. Even 
as at an extreme eold no combinations can take place, so at 
the extreme heat , of say 8,000· Fahrenheit, not only ilO com
bustions take place, but all compounds are sepante d  into 
their ultimate elements. On cooling and reaching 4,000· or 
3 000· or thereabouts:the volatilized slibstances or gases will 
a�ain combine ; the �hemical affinities come into play, and 

combustion will ensue, the heat of which will pgain orig-inate 
partial new dL'80ciations . This is what continually appears 
to take place in the s un.  It has been proved that the work 
of dissocbtion is strictly analogous '0 1 hat of evaporation . 
In imparting to a liquid, water, for instance, the property of 
gaseous elasticity, steam , a definite quantity of calorific 
energy is manifested in the newly acquirRd expansive power, 
and therefore is not displayed as temperature; in other words, 
heat is made l atent when changing water into steam . In like 
manner a still larger amount of temperature is converted 
into the force necessary to separate the vapors into their 
component gases ; h ere a greater quantity of heat is made 
latent, aud this is that which is set free and appears in com

bustion when the gases combin4l by burning, just as latent 
heat is freed when gases condense into a liquid, and again 
when the liquin. cools int") a solid. In regard to the tempera 
t ure o� the sun , we know now that tho�e substances most 
prominent on our earth exist there in a state of vapor_ 

Irun, Jime,. soda, potash , etc . ,  are there in that condition, and 
also steam in the dissociated state of oxygen and hydrogen. 
Therefore the actual temperature must be several thousands 
of degrees, in fact, such a heat as we cannot practically 
produce. Direct measurement Ilaused Rir Isaac Newton to 
conclude that the aun was thousands of times hotter than 
melted iron, while Sir John Herschel supposed that it was a 
solid or liquid body, radiating from its surfa :lll only, and that 
its temperature ought to exceed thirteen million degrees 
Fahrenheit. Modern discovery has shown, however, that 
the suu is gaseous at least to a depth of several thoueand 
miles, and that the gas is all incandescent , luminous, 
and hot. 

Moreover,  incandescent gases and flames are perfectly 
transparent for light and heat from lower strata, and there
fore the solar rays not only come to us from the surface, but we 
recei ve the accumulated rays from layers of incandescent gases 
several thousand miles in thickness. From the effects of 
these gases, the surface of the sun is continually being dis
turbed in a manner compared to which the more violent hur
ricanes, thunderstorm�, and volcanic eruptions on our earth 
sink into utter insignificance. X. 

. . .  � . .• �-----------

Tile PriSllloldal Kalhva}- . 

To the Editor of the Scientific American: 

Observing in your journal of December 13, 1873, an article, 
The origin of the heat developed during combustion has copied from the· Pubhc Ledger, referring to Crew's prismoi

hitherto been a profound mystery. In the beginning of this dal railway, we beg to call your attention to an error which 
century, it was suggested that a portion of the specific or of we will thank you to have corrected. The error lay in the 
the latent he,lt of the bodies consumed was set free during statement that " the track upon which the trial was made, 
the p�ocess of combustion ; but this idea was soon overthrown , contained 36 feet lumber and 1 8 pounds of iron to the lineal 
as it was fo und that the products of combustion often pos- foot;" it should read "  lineal yard." We beg further to in 
ses S more �pecific heat, and almost more latent heat , than ,form you that, by consent of the President of the Atlanta 
the bodies themselves did before burning, that is, before and West End Street Railway Company, Atlanta , Ga. , for 
chemically combining under evol ution of heat . lIence whom the locomotive was b uilt, Mr. E. Crew, the patentee, 
arises the

" 
question : 'Vlwnce comes all this intense heat has been allowed its use in O lder to demonstrate its power 

of comll1lstion, and the subsequent great amount of latent and the pI� nci ple of uis railway on a track of 500 feet ci rcum 
heat, when the resultant subst'lllce in the end possesses more ference, now building at the Chestnut street rink in our city, 
specific heat tuan its plements before combination 'I It is which he has rented for that purp ose; where,in the course of 
curious to remark that, in this case, the most eminent phy- a couple of weeks, he intends to bring it directly before the 
sicists concluded that combustiun must be an electric phe- attention of railroad men and corporations. The prism of 
uomenOll. That ignorant pprsom, knowing nothing of elec- this trial railway is 24 inches wide at base, with 18 inches 
trieity, attributed the so -called spirit rappings and similar hight to top of cone, with an 18 Ib3 . rail on its apex. The 
manifestation s to its agency lllay be readily con:prehended; curves will be of 87 feet radius, and he purposes to demon· 
but that scientists who have studied its laws should use this strate his principle, starting on a trip of 500 miles.  
word as a pretext for explaining fire,  solar heat, volcanoes , "re enclose you a photograph of tte " Atlanta" locomotive 
llnd even earthquakes,  seems almost incredibk Physics which is now at the rink. It is 11 feet l ong, 4 feet wide, and 
form a positive science , which does not admit of vague sug- has two 24 inch drivers, with cylinders 5 X 8,  and weighs 
gestior; s ,  and a phenomenon cannot be ascribed to the work only 4 tuns. 
of electricity unless it is clearly shown that the well known 'Ve contend that,by the use of the prismoidal railway,rapid 
laws and properties of electricity , when applied ,  explain transit can be insured between the cit ies of New York and 
ov"ry peculiar phase of the same. Notwithstanding that tha Philadelphia, and the time redllced to It hours. 
laws of heat and electricity have been thoroughly investigated Philadelphia, Pa. GEO. W. GRICE & Co. 
we arc 

-
as yot not sure 0 f t heir ultimat� nature ; one thing • • . .... .. �----------

only appears certain ,nallldy, that both are not peculiar fluids 'ril e Relative Eftlelcucy oj" EuglueH aud Bollcr s .  
penetrating matter, lmt  mere motions of t h e molecules or To the Editor of tlte Scientific American: 

The question of the relative economic efficiency of mod
ern engines as compared with that of boilers, as they are now 
constructed, is being agitated among engineers in this city, 
and it has occurred to me that it is a subject that will inter
est the readers of your valuable journal. The discussion 
arose from a statement, made by one engineer, that, whereas 
the best modern steam engines have frequently developed 
from 75 to 8 5  per cent of the power actually furnished by 
the boiler, the boiler does not d evelope more than 15 per cent 
of the power actually contained in the carbon fuel. This 
was obj ected to, the reverse being claimed as being nearer 
the truth. Discussi,)ll on this subject in your valuable jour
nal would be highly apFeciated by the public, who well 
know th�t you are desirous of obtaining as much light as 
possible on all scientific subjects, and especially on steam, 
which enters so largely into all concerns of our daily life. 

Boston, Mass. CON SULTING ENGINEER. 

REMARKS BY THE EDITOR :-The subject here suggested 
is one of interest, and we invite correspondents to give their 

atoms of ponderable Ulot ter. Therefore, it is inappropriate 
tIJ �peak of irnp:mdet able mat ter,on account of the contradic
t io n  in term::, as the first property of matter is to be pondera
ble; wn may han' imponderable forces, or, better, caloric 
and electric forcei'. 'I'lte so - called ether, whi cb filJR the 
planetary space and propagates heat and l ight, i s  p robably 
pond�rJ.hle matter ; it  is  an utmusphere surpassing hydrogen 
i n l ,rightness more than hydrogen surpasses platinum, and 
of �o �mall a graYitating force that m ill ions of years will 
elapse b rfore it is condensed on the planets. In fact, tue 
spectro,c()l'c shows that, in the atmosphera of the planets 
and even of the s u n , the materials of our earth's atmosphere 
an'- prc�,-'nt, incl uding water or its elements. Recent inves 
tigations of the Bun and other heavenly bodies, by means o f  
thi� wonderful apparatus,  have besides revealed the fact 
that all ma tter may be in a more than gaseous cDndition, in
candescent gas of so high a temperature that the elements 
are dis,sodated, that is, that al l chemical affinities are de
stroyed, and each element exists separately in its uncombined 
c�nditioll, notwithstanding that it is intermi ngled with others 
A descent from this exceedingly high temperature to tbat in views. 

• • • � . ... � __________ _ 
which the chemical affinities can manifest themselves re- THE Parisian pharmaceutists have contrived to incorpor
sults in the combination of the gases. The chemical affini- ate cod liver oil with bread. Each pound of bread contains 
ties of the different elementary substances manifest them- a little more than two ounces ofdw oil .  

lJANUARY 1 0, 1 874. 
ALUMINA, FROM THE CLAY TO T HE  SAPPHIRE. 

READ BEFORB THE POLYTECIlNIO CLUB OF THE Al!ERlCAX I�S'rITlJTE, O� 
DECJCMBltR 18, 18i8, BY D R .  L. F E UCllTWAN G E R , -PA RT r. 

Alumina is the oxide of the metal aluminum. It occurs in 
nature as corundum , which is an extremely hard mineral, 
ranking next to the diamond, its specific gravity being 4 ·0. 
It consists of 53 per cent aluminum and 47 oxygen . The 
precious gems sapphire and ruby are the representative s  of 
pure alumina, the first of a blue and the oth,lr of pink or 
rose red color. If they possess a stellated opalescence, when 
viewed in the direction of the vertical axis, resembling a 
star, tlley are called star s !lpphires or rubies , which were 
known to Theophrastus and Pliny in the first century. The 
mineral corundum occurs in very fine crystals of the blue 
and red colors in many localities of the United State�, fUel! 
as New York furnishes at Amity, New Jersey at Newton . 
Penn�ylvania at Uniom-ille, and North Carolina. At Frankl i n, 
an extensive quarry of the crystals is now mined, one cry�tal 
weighing 30 tuns.  Georgia gives red sapph ires , of wl. ich Cai i 
fornia and Canada both furnish fine specimens. The m i ne
rals gibbsite and diaspore are hydrates of alumina; but the 
mineral emery, which stands near corundum in hardness and 
is the most useful material in the arts,  containing the al u 
mina and magnesia in about equal proportions, was origi 
nally brought from Asia Minor, but i� now extensively 
mined at Chester , in Massachusetts. .Uumina is also con
tained in a vast number of minerals. Clay i� the result of 
the deco mposition of s.luminous mi nerals,  alid is ,  strictly 
speaking, a mixture of silex or flint, with at least one fo urth 
of alumina, and has a peculiar earthy odor wIlen breathed 
upon; and the mineral shale, which differs but little i rom 
clay, is extremely infusible and insolublp, and is also the 
companion of the silicated minera l s : any earth which pos
sesses sufficient ductility, when kneaded up with water, to 
be fashioned l ike paote by the hand, is called clay. These 
clays vary greatly in their composition, and arp nothing 
more than mud derived from the decomposition or wearing 
down of rocks, as we see hy - the rain drop impressions, rip
ple marks, or mud cracks, which bear marks and evidence of 
exposure above the water, indicating pl ainly the long time 
which was required for the decomposition of the felspathic 
rocks,mostly contained in granite, and of granitic and ��neissoid 
rocks nnd porphyry. In some r '2g ions wher� these roeks 
have decomposed on a large scale, the resuJt:ng clay remains 
in vast beds of kaolin mix,'d with pure quartz or silex, and 
sometimes with oxide of iron from some of the other mille
rals present, such as W6 find extensive beds of in the ter
tiary formation, as in New Jersey, Virgin ia, and S()uth Caro 
lina. 

Before procepding further to state what function the com · 
ponent parts of grauite, which are the quartz, felspar and 
mica, occupy in the aluminous silicates , let me say a few 
words on the classificatioll of rocks according to their or:!6in 
and age, meaning the earth's crust, of which but a smal l  
portion i s  accessible t o  human observation. All rocks are 
divided into four great classes according to their different 
origin . The fi rst are the aqueous ; second, volcanic ; third . 
the plut(Jnic ; und fourth, the metamorphic.  Each of theRe 
four distinct classes has originated at many succes ., i \' l' 
periods. It was formerly s upposed that a l l  granites, toge
ther with the crystal ine or metamurphie strata,  wer(1 li rs! 
formed,  and wprtl called, therefore, primith-e rocks,  and thut  
the aqueous and volcanic rocks were afterwards super im 
posed, and would rank, therefore, as secondary in the ord er 
of time. The aqueous rocks are also called the sedim3ntarv 
or fossiliferous , and cover a larger part of the earth's surfH c

·
(J 

than any others; they consist chiefly o f  mechanical depof'it� , 
such as pebbles, sand and mud, but are partly of chemical 
and some of organic origin. especially the limestones ; they 
are called the stratified rocke,  mea ning strata whieh have 
been produced by the action of water. 'Ve have adopted tilt' ,e  
names of formations, such as the stratifiEd and unstratified, 
fresh water and marine, aqueous and volcanic, ancient and 
modern, metallferous and non-metaliferous formations . 

The volcanic rocks are those which have been produced 
at or near the surface, whether in ancient or modern times
not by water, but by the action of fire or subterranean heat. 
These rocks are, for the most part, unstratified, and are de
void of fossils ; they are the results of volcanic action and 
of craters more or less perfect ; they are composed of lava, sand 
and ashe;3, similRl" to those of active volcanoes; and streams 
of lava may be traced from high summits or cones into 
adjoining valleys ; and earthquakes have produced erosions, 
fissure s and ravines (whereby we can detect porous laya , 
sand and scorire), dikes or perpendicular walls of volcan ic 
rock, such as are observed i n  the structure of Vesuvi us, 
Etna, and other active volcanoes . The basaltic rocks,  forming 
the rocks of Staffa and of Giants' Causeway, are all vulcanic; 
they have in their mineral composition much res€ mblance 
to the layas, which are known to have flowed from the craters 
of volcanoes. 

The plutonic rocks, which comprise mostly the granites, 
etc., differ much from the aqueous and volcanic ;  they are, i n  
common with the next class,  highly crystaline a n d  destitut� 
of organic remains ; the plutonic comprehend all the granites 
and ce rtain porphyries, which are nearly allied in Home of 
their characters to volCanic formations. The metamorphic 
rocks, however, are stratified and often slaty, and are called 
by some the crystaline schists, in which are included gneis�, 
micaceous schists, hornblende schists, statuary marble, the 
finest kinds of roofing slate, and others. All the various 
kinds of granites which constitute the plutonic family are 
supposed to be of igneous and aqueo-igneous origin, and 
have been formed under great pressure at a considerable 
depth in the earth, or under a certain weight of incumbent 
ocean. Like the lava of volcanoes, they have been melted. 
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and afterwards c'loled a n d  crystalized, but with extreme 
slowness and under conditions difl't·rent from tbose bod ies 
coolin g i n  the oppn air ; they diff .. r from volcanic rocks not 
alone by their  cry�taline structure but by the ab�ence of 
tufa and breccias, which are the products of eruptions on the 
earth's surface or beneath seas of little and inconbiderable 

depth. 
The metamorphic or stratified crystaline rocks form the 

fourth and last g reat division of rockR, comprising the gneiss, 
mica schist, d ay slate . chloritic 8chitit, marble and the like, 
the origin of which iA mOl e doubtful than that of  the other 

tbree classes They contain n o  pebbles or sand or scorire . 
and no traces of organic b odies, and are often as cry"talinl'l 
as gmnite, y et divided into beds corre.ponding to sediment
ary formations,  and may be called stratifi"d. The mat .. rialR 

of these !'trata w .. re originally d ' posited from water in  the 

usual form of sediment, but wel'e sub�equent ly so altered 

by subterranean hf'at as to assume a new text ure . It may 
be proved that fossiliferous strata have exchanged an earthy 
for a h ighly cryetaline structure, {-ven at 80me distance 

from their contact with granite ; hard clays containing v�g 
etable or other remains IlRye been t Ul'l1ed into slate, called 
the mica schist or hornblende scbist, and every vestige of 

thll organ ic bodies b as bpen obliterated. 

All the cry,t al ine  rocks are of very d ifferent ages, some· 
hnes n .. wcr than the etrata called secondary, and we m u st 
n fer that some peculiarity m ust exis t which i::; eq ually attrib
utable to granite and g neiss,  or in other words �o the plutonic 
and altered rocks,  wb ich are distingu;shed from the vulc'!.lJic 
and the unaltered sedi'llen tary rocks ; and that the granite 
and gndss and the other crystaline formations aie hypo. 
aqueous, or rocks which h a ve not a�8umed their fos"il forms 
and structure at the s urface, and occupy the lowest place in 
the order of fuperposition. 

The com position of granite, as already st ated , being quartz ,  
mica a n d  f00par, t h e  two last named ingredient8 contain 
the alumina in the form of sil icate of alumina in nearly 
equal prop0rt ions, and some contain also some alkaliuA in
gredients ; l ikewise mica consists of a silicatE) of alumina 
and another alkali ,  differing somevvhat from those contain ed 
in the fdspa� ; ", e  have, for instance, the ano rthite, a lime fel. 
spar, the labradorite, a lime and soda febpar, the oligocla�e, 
a �oda lime feispar, the albite, a soda fel spar, the ortho
clase, a potash felspar ; while the mica group, such as the 
phlogopite, biotite, muscovite, lepidolite, and others contain 
about twenty per ce � of alumina, and abont thirty per cent 
magne,ia in their compositions. Felspar, like adularia, 
amazomtone and labradorite , when pol ished, form orva
mental minerals ; tb e garnet, likewise a silicate of alumina , 
when cnt and polished,  forms a gem ; so is the lapis lazul i  a 

silicate of alumina, an ornamental stone furnishing the 
natural ultramarine blue colors. The turquoise, one of the 
genus, is  of blue color, but is 1\ phosph ate instead of a silicate 
of alumina, whil e another inter, sting mineral , called wavel
lite, contains ihis alnmina. The beryl and emerald are sili 
cates of alumina oxygenated, the latter colored with oxide of  
chrome ; and the first,  when cut and polished , has the name 
of aqua marina, and is a fine gem. 

A vast number of minerals composed of  alumina and 
silica are found in nature, which find much useful applica · 
tion in the arts and manufactures ; the mineral cryolite 
from GreenlanJ, which is an aluminate but not combined 
with silica, is a fluoride of  al uminum and sodium, is ex 
ported to many parts of the world and furnishes the materi 
al for alumina compounds .  

Common slate, fuller's earth, pumicestone, marl, loam, 
ocher, umber, and sien na are more or lees clays or si licates 
of aluminum , the three lattEr being colored by oxides of iron 
and manganese. 

The topaz, a beautiful gem, is a �ilicate and fluoride of 
alumina. The great family of zeolites, which are composed 
of hydrous sil icatps and represent a very interesting class 
of minerals,  are all chemical compounds of alumina with 
silica ; most of them contain also · a considerable portion of 
water, and lime , soda and potash . 

Clay, which is found in nature in very extensive de
posits, and if of very fine quality and texture is called kao
Un : and the other v arieties, such as common pipe clay, fine 
clay, Stourbriuge, lUarl, or loam clay, and claystone : is of 
the same chemica:' �1mp�8ition as l'Pgards the silicate of 
alumin a ;  wme contain more iron, and some contain lime 
and the alkalie� s01a anG pot ash ;  all ,  however, owe t1lt ir 
exiotfn ce to the decomposition of the granitic rock w l o ich , 
through many causes ,  either  chemical or mechanical , or 
through the action of atmoF pheric ail' for many age�, has  
grad ually bE com" disintegrated ; a n d  a l  Brogniard found in  
France t h e  gran i tic rock in s u ch a condition, be called i t  
"In m.rcladie rill gra nite. " The rock m ay gradually wear down 
pither by variation of temperature or gl acial action,  or  by 
congelation of water witll in the rock, grad ual ly prod ucing a 
spli t and expamion. In a chemi �al puinr" water itself may 
produce a po werful metam orp hosis ; a s  it  con tain s caruon ic 
acid,  it would probably act upon the alkalies in th .. f< l a par 
of the decomposiI1g granitic rock ,while the silicate o f  alumi 
na ard the free silex would snb_equpntly be separated by 
the action of water ; the former, ',eing so m uch light.-r, 
would @OC'ln be wa,hed away from ti.e heavier silex, and af
ter eeparation the  clay is deposited. Very striking d?mon
s trations of the decompo�ing granitic rocks may be seen in 
::s-ew York c i ty, particularly in the upper part ; there is a 

ledge of granitic rO('k pxtending from east to west, begin 
ning a t  31st  strep,t west to  60tb s t r e  .. t north ; the Croton 
aq ued uct in 4'2d Etreet and Fiftb aven ue has been built from a 
g ranite quarried neaT 48th st reet and Tenth avpnue ; wh 'Ie on 
the ecst side, above 50th street, the gneiss rock caps the 
granite. 

INSIDE A CHURCH ORGAN. 
It is questionable whether any more magnificent spe cimen 

of human mechanical skill exists than the grand organ. 
The bui lder must unite, in his single person, tbe three ca
pacities of artist, of scientist, and of  workman : of the first, 
in order that he may pmjse�s the delicacy of ear to appreciate 
min�te shades or variations of musical sound ; of the second , 
that he may know and investigate the principles of acoustics 
wInch govern tbe production� of melodious vibrations, and 
th" theories to be followed i n  constructing the apparatus 
from wluch the same may be elicited ; and lastly of the 
okilled artificer, in order that he may contrive aud invent 
d evices for rend ering the harmonies,  latent in his assem
blage of pipes, lever_ , and keys, respon�i ve to the touch of 
the musicia . .  It may seem almost a shattering of one's 
favorite mental idols to brAak down the divinity which, as 
the kiug of instruments, hpdges around the organ : indeed.  
the dry details of levers, springs, and bellows, seem inap
propriate and incongruous in connection with those grand 
tones which peal forth in the sol. m n  chords which excitA 
our reverential feelings as we k neel in the sanctuary ; 
but Science is utterly de�titute of sentiment. With imper
tur bable calmness she mercilessly reso i.yes the daintiest melo. 
dies of M, .. ndHlssohn or Scb umann, or the most majestic of 
choruses of Hand.l or Beethoven, into mere vibrations of 
tbe air, prolonged through ce.tatn intervals and in certain 
-tub'es, or leads us off from the reverie into which we fall 
"ver Bome exquisite h:umony of the great tone masters into 
abstruse calculations as to th" percentage of power due to 
the food absorbed by the organi� t plus the blower, whicb , 
converte d into heat, is reconverted into motion by muscnlar 
action, which is again communicated to levers, �tc. , and 

w h ich ultimately reappears in the shapp of sound, an d is asa;n 
co nverted into motIOn wben vibrating the auditory nerves 

We recently spent a pleasant half hour inside an organ . 
We climbed ladders and mounted platforms, and enjOYEd 
the novel semation of standing in  a smal l gro .. e of tubes, 
where big pipes were the large trees, and the little ones. tbe 
under brush ; and looking back it seems as if we investigated 
enough levers, springs, and rods to establish a moderate sized 
piano manu factory. We puzzled oyer the arrangement of 
pedals, couplers,and stops, and became hugely impressed with 
the ski ll  which "nables a single mortal of ordinary con
struction to  play on so  many things a t  once ; and finally dis
covering some novel and really ingenious appliances which, 
the builder in formed u�, were not furnished to organs in gen
eral.  we obtained through the kindness and courtesy of that 
gentleman the following interesting particulars : 

Let us premise by observing that tbe instrument which 
formed the obiect of our visit is located in the church of the 
Holy Communion, corner of 20th street and Sixth avenue , and 
that it has j ust been completed by Mr. Hilborne L. Roosevelt, 
of No. 40 West 18th street, in this city. Mr. Roosevelt is 
one of the yo ungest of American organ builders ; but if we 
may j udge from the magnificent tone and almost perfect 
mechanism, coupled with ddvices of no mean inventive �kill, 
which we find in  his latest production, we may fairly assume 
that he has reached a foremost place in h is arduous profes
sion. His plan is to combine the best points of all schools, 
Euglish , German, and French ; and hence the brief sketch 
which we give of the arrangement of the organ in question 
may perhaps be considered as including many of the latest 
improvements of the manufacture. 

Every one knows that if power be communicated indirectly, 
the necesEary mechanism for turning corners, etc. , necessi
tat�s a certain amount of frictior al loss and resi�tance, 
greater,of course,than if the force was applied directly from 
the motlJr. Add to this the fact that the latter is weak, and,  
moreover, acts a t  a disadvantage, and an outline may be 
gleaned of the difficulty of actuating tb e multitudinous valves 
ar.d levers of an organ, by compound levers connecting with 
key boards, say forty feet off, governed by the fingers of the 
org'1nist. There is both a strong rtlsistance to digital pres
Rure, necessitating great exertion on the part of the per
former, and also thl're exists an appreciable lapse of time be
tw�en the touching of the key and the evolution of sound. 
The improvement which avcids this trouble is called the 
" pneumatic lever, " and its I'ffect is such that the keys are 
as ea�ily mllnipulated, even with the full power of the instru
m ent in action, as those of an ordinary pianoforte, while th e 

interval of time betwt'en touch and sounrl , is barely t second, 
wbich is of course practically inapprf'ciable. In the church 
above noted , the organist's seat is on the ground fioor, while 
tbe i nstrumpnt is in a gallery. The levtrs from the inner 
ext rpmities of the keys pass down under the tlooring to a 
box di rectl y beneath the loft. Here,arranged in framework. 
i8 !I series of Iit,tle bel low� ,one for each key of the organ ; and 
i n  one end of  each of which is a valve. operated by a l�yer 
lead ing from the kAy board. Tbis is so adjusted that, on 
prps�ing d own a key, compressed air enters the correspond 
ing Rmal l bellows and iuflates it. As the bellows enlarge�, 
it pull" upon a lever that opens th e valv e  connecting witll 
th e proper pipe. It will be noted that 110 p resRur" is needed 
on the key, except such as is necessary to lift tb e �mall 
bel lows valve, which is of course a very inconsiderable 
amount. 

This Silt, or ratber these sets,of bellows, for therA are two, 
one belonging to fach bank of k .. ys, must not be confounded 
with the r.min bellows which supplies the air blast. This 
apparatus is  situated in the loft near th .. organ, and is oper
ated by man power, forcing a powerful CUl ren t  of air. not 
directly to the pipes, but into another bellows wbich ser ves 
as a regulator, securing a constant, insteau of an int .. rm.it 
tAnt, blast , and thus preventing the d isagreeable, whe� zy, 
and unequal tooting Bound often noticeable in old and im
perfect instruments. The blast is fiually driven illto a te-
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sprvoir, whence it emerges into the pipes in the manner 
presently to be described. 

Each kq board, and there may bfl several, bplong� to an 
entirely separate organ, so two or mor� in8t rument� �ay, by 
ingenious inter. a d j uBt melJt , be com biced i n  one and th .. same 
c�se. In the organ i n  q uestion, th ere are two key boards 
proper, though th e pedals. worked by the feet ,may be termed 
a third ; and th .. re is another cal led the tlectro.melody, so 
that in fact, with two key boards and one s"t of pe1al s, the 
play. r perform� u pon four separate and dist inct orga n s  at 
will ,  any combination of that number, or a l l  together. The 
pedal organ is merely an as"emhhtge of  lo w pi tch ed pipes ; 
and on its m e c bani -m, it i s  unneces;ary t'l  d wel l .  T h e  
great organ is th .. l o w e s t  b a n k  of k e y " ,  which conm ct, as  
before noted, with pne umatie l e ver". J l I s t  a hoye t h e  recep .  
tacle f o r  the  wind is the  wind che,t ,  which m ay be l i k e n . d  
to a long shallow box,di v i d .  d b y  n U T/If·rn u .  longitudll1al par
titions,  m . k ' D g  t r I Ughs, In t h " . e  part itio n ,  ar ... "et  t i l e  pip" s,  
each longi t udinal  ro w of which is cal led a reg i-ter. The 
iowrr ends of each se t  com m u mc'lte wit l ,  a com ;.lRT t m ent of 
the cbest, and t.he apHtu ree are elos�d by �p r i n g  val vep. 
Now,  i f  there w, re but one  , e t  o f  pipe ' ,  euch k ey wo u' d 
through the pneumatic l ever, ("o m lI1 u u kate W i t h  one (,f 
those valv. s,  and hence woul d  nece:' , ar ily I; o u n d  bul R � in gl" 
tube ; but there are, as we n ave already "Iat ... d,  m all Y row, of 
pit-es, and hence ont kpy not only works ODe valve, but .ev
eral , ran gcd in a tran, verse line diree.ly arros� tl", w i nd 
che�t. T h a t  i � ,  wh i le a singl" key may sound tir�t a funda
mental note belonging to a ch ord wbi ,-h i .  found i u  0 0 '"  re 
gister, it may open "im u l taneou 'ly val VeS  bel on!,(iog to t i l  b -s 
in other registers pliral l .. l ther�to, 1;0 as to admit ai r ,  and 
thus produce notes hav;ng certain h a r mon'c relation t') tbe 
by note ; so that in l act by a s i ngle presO' ure of  the finget-, if  
we so desir�, we may ploduce a chord or portion thereof.  in·  
stead of  a single note, as on a p iano . Each trl>ugh in the 
wind chest of course b.longs to une sct of p ipes, an d has its 
o wn valve, so that the organist, by means o f  hand les n e a r  
h i s  k e y  board, called " stops , "  may admit the blast i nto on e 
or any number of the channel s, and tb n s  �ound any register 
or regist" rs he may des!re. The total com p lss of ea ·h regis
ter, i n  the great organ portion of the in , trument we are de 
scribing, is 58 pipes, and thae are t w!'lve stop � .  allowing a 
selection of any o f  tha t  n umber of T'!·gi�ters. But these lat 
ter all differ in qual i ty of tone ; for in stanc " . on e is a h al'monic 
flute, another a trumpet, a third a clarion ; in fact each has 
its own voice, due to the construct ion of the pi pes. 
The pedal stops are arrangecl in ,.imilar m a n ner,  and 
number five in all, while the s well orga n ,  wh icl:! is  oper · 
ated by the second or h igher key board. has a f-imilar num
ber of pipes, with a s e t  of eight �tOp8 pecul iar to i t -el f. T h e  
swell organ must here be explained,  as used  for diminuendo 
or cre8cendo effects. It con s; sts i n  meeh a'lism similar to tbat 
already described, but enclospd in a tight box, the s icles of 
which are made like Venetian b l inds . By opl'ning these 
shutters , more or le:,s, tbe organ i�t pan allo w the whole 
sound to emerge, or can confi ne it, and EO deaden it in the 
closed case. The f'lectro. melody org an is an er t irely novel 
invl'ntion of  Mr. Roowv<Jt, of whi ch it �uould be httrdly 
possible to convey a clear idea with out pngravings. I t  i�,  as  
we have stated , a Separ'11e little organ by it�elf, and is de
signed to carry the notws of  a m elody or air, in a t o n e  easily 
heard above tbe accompanimpnt,  and so prove yery useful  
in  congrega1 i onal singing. It  i s  cannected to the u pper hal f 
o t the key boards,and with a Leclanche battery. Each key,on 
being pressed, eotablishes a current wh ich magn et izos  an 
electro -magnet and so opens t o e  valve of th"/"Prop�r pipe. 
The pecu iiar point, howe ver. lies in d�viee� wh ich pre vent 
any but tbe upper cr mdody l1')te heing h" ,ll .!. T i l n " , i f  we 
strike the chord C E G C, the u pper C alune c,mld be hearl, 
i f  we allowed that note to rise,  tl"' l l  o o. l,v the G, and t 1. us 
thro w out any nnmber of  toef'�.  Thi "  i n  ;·," n t ion is I l igh ly in
genious, and though really yery BiJllld e ,  quite difficul,  t o  
solve at first Eight. 

There are many other appl iances which we may bri e fly 
notice in conclusion. Among them are four coupler.,by " hich 
tne pedal great , and s well o rgans are com, ected ,  as may be 
de�ired , by a mere pressnre of tbe  fi nger d tb e organist 
on a butt'>n j ust ahove his  key board. Tb er,· o re b p sides, 
five combinatio n pedals ,  for drawing- out the f u  1 1  po wer o t  tbe 
instrum .. nt, or full or part power of !'ac'h integ r . , ]  po r t i on. 
Then t here is the u"ual tremol o arn ng, mcl lt ,  and' , a , o' l u s  
other refinpment�, whicb , tho n gh intere - t ing  t o  ( li e  lIlu,iciall 
might fail to be appreciated lty t h e  gp t eral reader. 

One of tb e mOot iLterest ing appl i<-n t i o ll S  of "I· ('tro mllg
Deti�m, it. may be rem a rk e d ,  is to the chnrch Or!!all , aLd we 
are a ware of inst�nce8 of i t s  lIse to m nclt l a'ger ex t ent 
thall i n  the elpctru m , · l odic sub oraan n :>  I'd above.  T n  fact , 
oll e  of thp principal churcbe� in t h i .  c i ty ba"  t w o cnm plde 
organs,  one being on each "ide of the cb p nc ·  I ,  anrl pnt i rely 
di .ti n ct from tlw other. A sin g l e  k e y board eomm unicates 
d i redly wi .h on<", b u t  operarpR tl )"  oth. ·r by th� e lect r i c  cur
rent a n d  l1lognpt" aetir g on the yal n !'  ; 1' 0  t b at i f  d·  s i re'! , tbe 
choir m ay be divide tl ,  lUllf on  each , i d e ,  al ,d y" t bo t h  pa tips 

he enabl· d to Ring in corr ct Ull isnn w i t h  tlIP i n � t. r n mcnt. 
There are ,Ith.r ro in t s relatlll/!' to o rgan im pri ' v ( 'TTl t n 1 s  a n d  
man ufacl ure, wh ich �pa" e p revpnts O l l r  h t rp d w el l ing upon, 
and to which we �h1iII 1 .11 udiJ at an �ally cla te. 

------ - . . ..  --------
The Balloon Advertising Dod�e Ilcj cctcd. 

The Commi".i ,mer of  Patents I, as r�j ccled Dll appl icat ion 
for a p itent for t Lt e  brQltd id lea o f  attac l l ' n g  ad vo-r t i "t'm�nt" to  
balloons, for the feason that a b dhofl i �  u ct'mmon ():"j�ct,  
upon which every p"r�on hag th e �ight t o  R ' i �k or pai n t  ad
vertisements if h e  wbhes. In ordt)r to  support a fl " t e n t ,  the 
applicant m 'l " t  bave invented pomething. It is not inventioll 
merely to put Pod vt;l'tiselllents on balloons. 
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BARROW IN FURNESS, LANCASHIRE, ENGLAND. Barrow and Rotterdam. Timber is imported at the rate of ving dock is now in process of completion, which will afford. 

The enormoue development of the iron trade, which has one hundred cargoes annually. the company the means of making repairs in a more sub-

taken place in the last twenty years, has been as noticeable The Devonshire dock is thirty acres in extent, the Buc- stantial manner than was hitherto possible. Thes0 work� 

in England as in  this country. In this time the whole dis- cleugh dock thirty-three, and outside of this latter there is already employ more than two thousand hands, and will, 

trict of Mitldlesbrough has come into existence as an iron a splendid timber pond. The entrances are sixty feet in when in full movement,  demand at least six or seven thou 
field; the works in the neighborhood of Glasgow have been width, and the depth of water maintained twenty-two feet. eand men. The company have already contracted with tht 
increased with astonishing rapidity ; and on the west coast The stone quays are one and a half miles in extent ; the Barrow-in-Furness Ocean Steamship Company for six first 
of Lancashire, a new town has lately sprung up, which, wharves adjoining, one hundred acres, while there are at class steamers, each of which will be about 400 feet in 
from the extent and quality of its production, is as remark- least ten miles of railway sidings. Cranes and capstans length, of 4,000 tuns b urthen, and 500 horse power. They 

able as either of the other industrial centers . worked by hydraulic power were supplied by Sir William are also building five steamships for the Ducal line of steam -

The Cumberland iron ores, which abound in the neighbor- Armstrong, and the original warehouses, having a floor area ers trading to India, Ceylon, and the East generally, the in

hood of Barrow, had been but little worked previously to of 17,000 square yards, have more recently been augment- auguration of which line has taken place so recently and so 
the establishment of Mr. Bessemer's system; but they are ed by the erection of a gigantic warehouse by the side of successfully . These vessels will be about 380 feet long, 38 

now found to be the) mineral particularly adapted for the the. Devonshire dock, di vided into t wo blocks, each block feet beam, and 26 feet depth of hold, 500 horse power, and 

prlJduction of Bes�p - 4, 000 tuns burthen. 

mer metal , or " low Corn mills, rolling 

steel, "  as it is some- stock factories, rail-
times called. This way shops, new�pa-
fact , and the enter- pE'r offices, theatres, 

prise of m any local bath house�, a yacht 
manufacturers, aided club, and other indi-

by the capital of two cations of rapidly in-
territorial magn�tes, crea�ing population 
have created a town, and pub�ic spirit, 
which , in 1847, h ad a h ave followed. The 

population of 325, public baths were 

which commenced its built by Mr Rams-

cor,Jorate existence den at his own ex-
only in 1867, and now pense, and presented 
has 30,000 inhabi - to the town. 

tants and producfs A stroll through 
5 ,000 t uns of metal, the work. and streets 

chiefly bteel , weekly. of Barrow gives one 
On the opposite page as true a pi('ture as 
we give a birdseye may 1e of f!. teeming 

view of this inte�st- hive of modern in· 

ing and important d ustry. " Not ' arms 

town. and the man,'  but 

In 1864, Mr. James tools and the man, is 
Ram sden, manager the true epic of mo-

and secretary of the dern times ! "  says 

Furness R a i l  w a y  Mr. Carlyle ; and l i Me 
Company, projectE d we have the very nUl 
and formed the Bar- Fig, I .-BARROW HEMATITE STEEL WORKS. 

Bery of to old om. Tall 
row Steel C'o mp\lny, ch imneys all around 
which erected large works for the purpose of converting five stories in hight, and each possessing a floor area of 5,000 us, with their clouds of black, dense�oke ; huge furnaces 

the produce of those furnace� into Bessemer steel, and then square yards, the two being separated by a glass-covered pouring out by day and night their wealth of fiery molten 
manufacturing the valuable material into rails, axles, tyres, transit shed. iron ; the heavy thud of the steam hammer ; the sharp, ring

and the other hundred forms in which Bessemer steel is now It was thought that some employment should be afforded ing clangor of conflicting metals ; the perpetual puffi nII' and 
used. It very soon after became apparent that the two ope- to the numbers of women and children who congregated idly I whistling of the locomotives, and the rattl ing of the rail
rations of smt'lting the ore and converting it into steel were and uselessly in a town where employment had only been way wagons laden with hematite and coal. These,  and more 
so nearly allied in interest as well as in locality that an amal- provided for the male members of the community. With a than these, tell us something of the po wer and the a:hieve
gamation was proposed bet ween these works and those view of opening another branch of industry, Mr. Ramsden, ments of the Age of Iron. 
owned by Messrs. Schneider and Hannay, and was effected towards the close of 1869 ,  matured plans for the Barrow -------..... . ... .. �------

in 1866 under the title of 'fhe Barrow Hematite Steel Com- Flax and Jute Company (see Fig. 2), having for its object 
pany (Limited ) . 'l'he Duke of Devonshire became chairman, the erection of works at Barrow for the purpose of spinning 
and Mr. Ralll gden managing director, and it was virtually and weavin� flax and j ute, and the manufacture of coarse 
only an offshoot of the original enterprise of the railway cloths, sacking, bagging, wrapperings, etc. The scheme was 
company. They now possess twelve . blast furnaces com - soon successful , and at present the mills, employing some 
plete, and in connection with these one of the largest Besse- fifteen hundred hands, form one of the most conspicuous ar
mer steel works in the world. These t welve furnaces stand chitectural ornaments of the town. Business reacts upon 
close to the sea shore, being arranged in one straight li ne, I bUiiiness , one trade upon another, and the establishment of 
but forming t wo groups of diffel'ent 
Rizes. The slag is tilted direct into 
the sea, and has already given a large 
increast; of---!t\ud on the SEa side, upon 
which whole series of stores, work
shops, and ott'!'· p..ccessory buildings, 
have been erected. For the present 
weekly production, the quantities of 
10,000 tuns of orf and limestone and 
about 5,000 tuns 01 coke are needed. 
What would poor Dud Dudley (asks 
the Practical Magazine, from which 
we extract the engravings), who first 
introduced the use of coal for smelt
ing purposes into England, have said 
to this, whf'�, scarcely more than 200 
years ago, he writes complainingly : 
" Some of the now going Furnaces 
wif,h Charcole do make two or three 
fun of Pigg or cast iron in 24 hours, 

which quantity of cast iron, 
with pit cole and Sea 'cole at one Fur
nace I desire not but am contented 
with half the proportion �"  

The Barrow steel works, shown in  
o u r  Fig. 1 ,  are the largest Bessemer 
steel works in Great Britain ; and the 
company own several productive mines. It is believed that 
their profit in 1872 was not much under $il, 750, 000. 

At the time Mr. Ramsden was first mooting the idea of 
the steel works, his mind was engaged also en an undertak
ing of but little less magnitude and util ity, namely, the for
mation of such docks as should make Barrow altogether un
rivalled as a seaport town on the large seaboard between 
Liverpool and the Clyde. The construction of t wo large 
docks was commenced in 1864. They were formed simply 
by inclosing the channel separating the town from Barrow 
Island by an extensive quay, forming the dock wall on the 
main lan d side. The cost of actual formation was, owing to 
the uatural faci lities of the site, only $1,000,000. All the�e 
enterprises had given au immense impetus to the growth of 
the town. Private enterprise has not been slow in utilizing 
the advantages of the new docks. There is a line of ocean 
steamship!! from Barrow to Montreal, and another between 

Fig, 2.-BARROW FLAX AND JUTE l'tIILLS, 

this man ufactory has now a very beneficial �ffect upon the 
commercial interests of the port. The company have for 
some time regularly imported their own j ute direct from In
dia, and are about to establish a regular service from Calcut
ta.. Dundee must look to it, or it will needs have to take 
ashes with its sackcloth. 

The year in which the j ute mills were regularly opened for 
business also saw the establishment of . another large indus
try, scarcely inferior to the steel works in outlay or ambition. 
This was the Barrow in-Furness Iron Shipbuilding Compa
ny ; and in this, as in all the other enterprises, Mr. Rams
den was the leading and directing spirit. The company se
cured a large tract of land on Old Barrow Island, admirably 
ad apted for launching purposes ; while on the Devonshire 
dock side, the site was immediately connected with the rail
way system. There is here accommodation for the construc
tion of from twelve to fifteen veMels at one time. A gra-

,," N e w  Exploration' oC the Libyan Desert. 

'l'wo baggage wagons recently passed through Leipsic en 
route to Trie�te, the enormous hight and unusual appear
ance of which attracted general attention. They were des
tined for t h e  ex pedition which has j ust begun the arduous 
labor of exploring the great Libyan d esert. Among o�her 

odd fitting� ,  the two vehicles carried some five hundred emp
ty iron boxes, intended for water tanks. Each vessel is 

enameled inside and has a car-acity of 
about fourteen gallons, so that & sup 
ply can be transported , sufficient to ren
der the travelers independent of the 
casual finding of wells or springs. 

The Viceroy of Egypt, it is under
stood, is to defray the expense of the 
expedition, and this in addition to the 
large sums, amounting to some $500,-
000 yearly, which he has given for some 
time past to aid the labors of Sir SamuAl 
Baker, the German traveler Schwein
furth, and the zoologist Hoekel. As to 
results, it is probable that our geogra
phical knowledge of the eastern portion 
of the Desert of Sahara will be mate · 
rially increased, and that the character
istics of an untraveled portion of the 
globe, as large as the whole of central 
Enrope, will be made known. 

The party left Egypt d uring the be 
ginning of December, starting for Ta
rafieh. The objective point is Kou fra, 
in the center of the Ilesert, which, it is 
expected, will be reached by the last of 
January. 

- - .' 
Preserving Brlck,vork. 

The exclusion of damp from brickwork has long been an 
important problem with builders. It is stated that one of tke 
moet effective methods of accomplishing this object is the 
following : Three quarters of a pountl of mottled soap are 
dissolved in one gallon of boiling water, and the hot solu
tion spread steadily with a flat brush over the outer surface 
of the brickwork, care being taken that it does not lather ; 
this is allowed to dry for twenty-four hours, when a solution, 
formed of a quarter of a pound of alum dissoly�d in two 
gallons of water, is applied in a similar manner over the 
coating of soap. The soap and alum form an insoluble var
nish ,  which the rain is unable to penetrate, and this cause of 
dampness is thus said to be effectually removed. The ope ration should be performed in dry settled weather. 

Another method is to Uile eight parts of linseed oil and one 
part of sulphur, heated toget�er to 278°, in an iron vessel. 
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THE NEW EXPLORATION OF THE AMAZON RIVER, 

BY PRO�'ESSOR ORTON .···OVER THE ANDES. 

N O . 5.  

ROUTES FROM THE AMAZONS TO THE PACIFIC. 

Three routes a re open to the traveler from the Maranon to 
the Pacific : 1st .  Up the Huallaga to Tingo Maria, &. can oe 
voyage of a month or more, thence to Lima by mule t'id Hu. 
annes and Cerro de Pasco. 2d. Up the Huallaga from Yuri
maO"uas to Cha�u t a  by canoe, eight days, thence by m ule to 
Mo;obamba fid Tarapoto, one week. 3d. From Yurimaguas 
by canoe up the Parana-pura to Balsa Puerto, on6l week, 
tb en�e on foot th rough the forest to Moyobamba, six days. 
From Moy obamba to Cajamorca, "Cia Chachapoyas, is a mule 
ricie of t welve d ays ; and a railway, nearly finished , comes 
up from the coast within one day of Cajamorca. The time 
here given is that of actual travel, b ut the delay s  in procur · 
i ng canoe", peon�, and mules more than double it.  

'Ve chose the Bal sa Puerto route. Whichever route th'3 
tr:1\"ell er takes,  he wisl ' es he had ta ken another. We left 
Y urirnaguas in a long canoe with fi ve Indians, providing 
thern with salt fish, plantains, and chicha, and ourselves 
with more ' civilized food, for a six days' journey. Descend · 
ing the H uallaga a short distance, we turned up the Parana· 
para, one of its main afHuents. The first day we had a 
comedy whiCH might have been a tragedy. Our old "pope 
ro " or ste ersman fel l  overboard , d ead drunk ; another In· 
dian tumbled oat twice for the same reason, and a third 
droppeci down into a heap in the canoe. A cold bath and a 
long 51eep brou ght them to, and we had for the rest of the 
voyage an effi cient crew. 

A POLAU EXPEDITION AT THE EQUATOR. 

Pa'l dles were of no use on the rapid Parana-pum, our In· 
dians-four in front "nd the comicp.l gellius behind-poling 
the whole d istance ; and every night we camped on the 
sandy heaches, called " plaias," under palm booths. A few 
p a ebl0 3 break the solitude of this river. At Lemon is the 
�pacious residence of Mons. J ules Juan. built of chonta 
slats and surrounded with a great variety of tropical fruit 
tree�. Here, too, on the edge of the forest; we found another 
French man, who amuses himself in tracing correspondences 
between the Q uichua and Sanscrit languages. He is the au
thor of Ameriq llc E'l uatol'iale , publi shed in Paris, in which 
he styles him �elf " Don Enriq ue Vte. Ouffroy d e  Thoron, 
Ing1mieul', Emil' /lit Liban par acclamation uenerale en 1840, 
Anden COlllmnndant ou Cltef des Ma ronites, et Clwf d'Etat, 
J[{(jor Gencr({ie de l 'anll ee l urco·MaronUe 80U.9 Ie Grand Vi· 
zier Izzet 3fallOmet·Paclw, Vice Em: de s.yne et d' Egypte. " 

Ascending the tributary, Cachiy iicu , we passed two large 
distilleries, provided with the finest apparatus we have seen 
i n  the coantry. On the sugar mills we saw the well kn own 
names of  " :\1irel ees, Tait & Watson , New York. " '" e ar· 
rived at Balsa P uerta, six days from Yurimaguas. This lit· 
tIe village of  fon r  hund red India ns, dwelling in nailless bam. 
boo hut�, that went up without the sound of a hammer, is 
the chief port of Mayobamba. It manufactures nothing, 
nnd the state of society is expressed in fandangos by night 
und in street fights by day. During our stay, ten of the 
chief men sat down before forty-seven bottles of porter; and 
f oon n fter we saw the drunken governor, Antonio Rios, 
knocked do wn t wice before his own door. 'Vith such an 
official to aid us in obtaining r eons to carry our baggage to 
'Iovobamba, we were detained fi ve days. The second day 
out: one of the Indians dropped his load and decamped, and 
t wo others afterward followed suit. 

A 'f1L-I.MP THROUGH THE FORES1'. 

Procuring others, we continued our toilsome journey on 
foot, picking o u r  way through the thick forest, climbing over 
precipitous mountains, and wading across the furious Cachi · 
ya�u and its tributaries seventy.five times. The road, not
withstanding the expenditure of $200,000 upon it, is nothing 
but a foot plttll, and after a rain impassable ;  but it  is the 
pa radise of the botanist and entomologist. The geologist 
also finds employment, for he crosses the lofty Cerro de Icu· 
to, consisting of sa.liferous red sandstone ; while the streams 
bring down from some unknown source fragments of fossil. 
i ferous limesLOne, containing ammonites , brachiopods, etc. 
Tae 8andstone appears to underlie immediately the Amazo · 
n ian clay formation. • 

Xineteen days from Yurimaguas, we reached the city of 
Movobamba. The sit uation of this city is surprisin/!"ly fine, 
buiit Oll an isolated pl ate a ll  that stands in the midst of a 
luxuriant plain, through wh ich winds the turbid Mayo, and 
aro �nd which rise picturesque mountains-the worthy be. 
ginJli n�s of the Andes. 'Vith an altitude above the sea of 
2J iOO feet, and a mean annual temp"rature of 77' , the cli · 
mate i� delightful.  Nature is so prodigal that anybody can get 
a living-except phYficians. The oranges of Moyobamba 
are e<j aal to the best (J uayaq uilian ; while  the coffee and ca· 
cao are praiped in Lin;a. '1'he ordinary ills, all due to im
prudenc",  are intermit tpn t fever, erysipelas, and worms. 
The only caso of d mnkenness we have seen was that of a 
prim-to vVe v i si t e d  two mineral springs in the vicinity. One 
is a hot spring,  slightly ferruginous, the temperature of 
which we fo und to be 106',  tbat of the air being 75' .  O n  
the Hl ope of t h e  Cerro, a bout three miles from the city, is a 
copious sulphur spring, forming a little lake thirty feet i n  
diameter, with a temperature or 1:l4' .  Were this brought 
down to the city, and respectable roads made to Huall {Lga 
and to t.he coast, Moyobamba would become the Sarntoga of 
tbe south. At present, the city is poorly supplied with wa· 
ter, all coming from a few feeble springs at the foot of the 
plat{'Uu. It is a noyel sight to see the long procession of 
women, who are thA water carriers of the city, descending 
aud asceuding tb.e deep barrancas at evell tide, with pitchers 

, ,itutifi, �\tUtri,au. 
on their heads, while the young Lotharios lie in wait to make 
love to their Rebeccas. 

Transportation to and from the city is difficuit beyond de· 
scription. Nearly all exports and imports come from or go 
to the east ; and everything must be carried on the backs of 
Indians over the horrible Balsa P uerto road and in canoes on 
the Parana.p ura . The Indians do not care for money ; so 
t hat whEn a traveler or merchant wishes peons, he notifies 
the governor, through the sub prefect, who orders the police 
to seize s uch as they can find and compel tnem to bear the 
burdens. The route to the coast via Chachapoyas and Caxa·  
marca is  traveled by mules, but these are difficul t to hire. 
There are no duties on foreign goods entering Peru by the 
Amazons ; but the freight is enormous,  the loss on liquors 
being t wo hundred per cent an<1 on other goods twenty. five. 
A box of fiour from the L nited States weighing 80 Ibs. sells 
for t wenty·two soles,  or thirty cents a pound ; while a roll of 
bread weighing three ounces costs ten cents. English but
ter is worth one dollar a pound ; Colgate's soap, of which 
6,000 Ibs. are used annually, brings 50 cen ts a pound , and 
iron, of which 500 lbs. are sold yearly, sells from twenty to 
forty cents a pound. Beef comes from Chachapoyas, and i s  
sold for ten cents ; cattle are kept in the surrounding chao 
caras, but neither for beef nor �.ilk, but for the pleasure of 
owning them. A few sheep are raised, but solely for meat, 
not for wool. Of h ome productions, pork is worth twenty 
cents ; 1ard� thirty cents ; coffee, $2 an arroba ; tiles, $50 a 
thousand .; brown sugar (" chaucaca "), five cents, refined, 
t wenty·five. There is not a plow in the whole province ; 
but almost everything that is planted yields beautifully in 
three months. August is the usual time for planting. Cof
fee, cacao, rice, maize, mani (peanut8), oranges, pine apples. 
bananas, and sugar cane are grown, b ut only for home can · 
sumption. G rapes (a small black kind), sarsaparilla, vanilla, 
rubber, and copal, gruw spontaneously, but are not gathered. 
Abundance of fine timber (es pecially cedar and " moyna ") 
covers the slopes of the cerras, with plenty of water power 
at  hand ; but there is neither a saw mill nor a chimney west 
of Iquitos. The Moyabambinos, 9 .000 in num ber, are con· 
tent to d well in mud hovels, tiled or tbatched. Boards are 
cut out with Collins' axes, 10,000 of which are sold annual· 
ly ; the only fault found with them (by the merchants) is 
that they are too good and last too long. The value of a 
day's  work . from six to six, is twenty cents and food, or $5 
a month. There are seven foreign merchants in Moyobamba, 
of whom Mr. Sisly, the chief, has wId as much as $40,000 
worth of goods in eight months. Trade at present is very 
dull, as the hat business has declined .  

The Department of  Loreto, o f  which Moyobamba is  the 
capital, stretches from the eastern cordillera to Tabatinga, 
and has a population uf (JO, OOO. The main villages west of 
the H uallaga arp, Tarapoto (8,000), Lamas (6,000), Chasuta 
(1 ,500), and Jeveros (1 ,000). The main exports are straw hats, 
tucuyo (coarse cotton cloth ), salt, aguardente, tobacco, beans, 
coffee, and limestone. The tucuyo is made in Tarap6to for 
the Indians solely ; and an imitation is now manufactured in 
Engl and, which sells at the same price (twenty cents) and is 
preferred by the natives. It takes six days to spin one 
pound of cotton thread, and eight days to weave one yard of 
tucuyo. The principal aalt mines are at Callana.yacu, n ear 
Chasuta, Pillnana, and Cachi· yacu, near Balsa P uerto. They 
are situated in red sandstone, along with gypsum, and snp 
ply the whole Maranon rl'gion. Aguardente is made wher· 
ever the sugar cane grows. The hest tobacco comes from 
Jevcros ; and limestone boulders from up the Hual]{lga are 
shipped from Yurimaguas at $40 a tun.  

MOYOBAMBA AND THE MANUFACTUUE OF STRAW HATS. 

But the great business of Moyobamba and the surrounding 
villages is the manufacture of " straw " hats. These are 
made of the same material as the so- called Panama hats 
of Ecuador and New Grenada. It is the undeveloped leaf of 
the " bombonaje " (carludovica palmata of science), which is 
a screw pine rather than a pal m. The trunk of this plant is 
only a yard in hight, but the leaf stalks are two yards in 
length . The bark of these leaf stalks is woven into baskets, 
and the expanded leaves are used for thatching. It is the 
leaf before it has opened that is prepared for the manufac
ture of hats. It then consists of a bundle of plaits about 
t wo feet long and one inch in diameter. The green outside 
of this " cogollo " or  bunch is stripped o ff ; and then by an 
iustrument called a "  picadera, " resembling a pair of com· 
passes, with legs set half an inch or l'3sS apart, according to 
the fineness of the straw required , the leaflets are made 
into strips of uniform size with parallel sides. The cogollo 
i8 then boiled to toughen the fiber, and hung up in the sun 
to d ry and whiten , when the leaflets run up into cordlike 
strnnds, which are then ready for use. The longest stra w 
which can be procured from the bomho n [,je is t wenty seven 
and a half inches. It  takes sixteen cagollos for an ordinary 
hat, and twenty-four for the finest ; and a single hat is 
plaited in from four days to as many months, according to 
texture. We saw a fragment of one begun which, if fin ' 
ished, would bring" $500 in Lima. Fortunes IJl\ve been mad� 
in the hat trade ; but a change of fashion in Brazil, E urope, 
and the United States has reduced the number exported 
from 100,000 to 50,000, and the price from $40 a dozen to 
$15. 

But Moyobamba is  as famous for its execrable roads as for 
its h ats. The traveller who survivAs the journey from 
Moyobamba to the Amazons or the Pacific will remember 
the road longer than the city. Three regions intervene be· 
tween the Great River and the Great Ocean : the Montana, 
extending from the Huallaga to Chnchapoyas ; the agricul ' 
tural valley of the Upper Maranon ; and the mining district 
betweeu the westerll cordillera aud the coast. The 10 \\'er 
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part of the Montana is covered with a rich forest, but 
from Moyobamba westward the road, or rather mule path, 
for the most part winds over boggy valleys, bleak paramos, 
and barren mountains. The distance from Moyobamba to 
Chachapoyas is forty leagues ; for one hundred miles of 
which on a stretch, th ere is not an inhabitant, so that the tra· 
veler must carry bedding and provisions and sleep in cheer
less tambos. 

CROSSING THE CORDILLERAS .  
The highest point on the road is t h e  P u n a  Piscognaii u n i  

(meaning " the place where the birds aie ") , ri"ing 11 ,0 ' 10 feet  
above the sea.  Geologically, it  consists mainly of bl a ck 
slate, in which we discovered hosts of ammonites.  It is this 
range which divides the waters of the Upper Maraiion from 
the afHuents of the Huallaga, and which, meeting the more 
westerly sierra, forms the terrible cataracts abo ve the Pongo 
de Manseriche. 

Ascending and descending many a rocky staircase and 

wi nding through a deep and picturesque ravine beside the 
rushi ng Ventilla, and bet ween towering treeless mountai ns 
of red sandstone, the weary traveller suddenly and as grate. 
fully finds himself in the city of Chachapoyas, of which I 
will speak in my next. JAMES OnTO:; . 

------------__ .H' . �' 4. ____________ _ 
Improvement In Dlvlug Apparatu s .  

An interesting seried of experiments has been carr�ed o u t  
i n  

'
the Medway, o ff  Chatham dockyard, b y  the officers and 

men of the Royal Engineers, under the d ire� tion of Maj or 
E. D. Mal colm, the head of the torpedo department of the 
School of Military Enginpering for th", purpose of  testing tLe  
merits of a n  invention b y  M r .  Maudlin Vinter, for enabling 
divers, when em ployed at any depth, to hold con versation 
with those at the surface of the water. Hitherto an insu 
perahle difficulty has been experienced by diyer�, in being 
unable to communicate verbally wi th the a ttendants above.  
the principle us ually adopted by divers when carrying on 
their operations being to  give preconcerted signals by so 
many pulls on a single line. This, however, according to 
Enuineering, appears to have at length been overcome by Mr. 
Vinter in the invention submitted by him to the Goyernment. 
In the trials j ust completed in Chatham Harbor, Co rporal 

Falconer, an experienced diver of the Royal Engiueers, 
equipped in the Siebe and (Jorman improved diving appara. 
tUB (which has gained the prize medal at Vienna), made the 
descent. ; and during the whole time he was under water was 
enabled, by means of the new apparatus, to con verse freely 
with those abovil, every word spoken by him being distinctly 
heard and understood. Mr. Gorman, who was ;resent d uro  
ing the experimental trials, stated that the invention wonld 
be further improved upon so as to facilitate its use in all 
diving operations connected with harbor works .  and for lay. 
i ng etone blocks, etc. , in connection with subaq ueons opera 
tions. The apparatus can, it is stated, be easily applied to 
any description of diving dress. The value of the inven tion 
will be readily understood and appreciated by every one i n .  
terested in the scien ce o f  diving, from the simple fact of the 
great confidence a diver will gain from being, in his isol a. 
ted p:>sition, enabled 1 0  speak directly to those in whose 
hands lJis life, for the time being, is lite -ally placed. 

--------------.�, .. �,�.-------------
Tilghman'" Sand Blast. 

Some new and interesting applications of this invention 
were lately described at a meeting of the students of the 
Polytechnic College, Philadelphia, Pa : 

Samples of raised lettering on marble, also of ground un. 
colored and of stained glass ornamented by the process were 
exhibited. Samples of thick plate glass, perforated by the sand 
blast with well defined holes t inch in diameter. were shown . 
The holes for the axles of the glass plates of electrical ma. 
chines can be safely cut in this way. 

The lettering of the block of marble had been done by first 
grinding and polishing one of its surfaces, attaching the 
stencils (letters of the size and shape required cut out of 
plate metal), and then blowing sand, by means of a j e t  of 
steam, on the surface, until, where unprotected by the .ten. 
cils, it is  cut away to the required depth, leaving the letters 
in bold relief. The stone to be cut is placed upon a smal, 
struck, and thlln removed backward and forward upon a 
horizontal table, directly under the nozzle through which 
the sand is blown. The nozzle, which stands vertically over 
the table, has the pipe for the sand, entering the upP'lr end, 
passing in the line of its axis,  towards its lower opening. 
The pipe from the steam boiler enters through the 8ide of 
the nozzle near its upper end, so that, when iu operation, 
steam surrounds the tube through which the sand runs. 
The latter is connected by a rubber pipe , with a box of sand 
set about it. The machine is in operation daily at the �tone 
yard of Messrs. S truthers & Son, who are cutting by the sand 
blast the sculptured design on the blocks of Cleveland 8tone 
for the walls of the grand staircase l eading from the entrance 
hall of the new building for the Philadelphia Academy o f  
Fine A rts, n o w  erecting on Broad street. The design o n  each 
stone 1S abo ut 20 inches by 10 inches, represpnting foliage, and 
is cut to the depth of five eighths of an inch in (en miu utps.  
When cutting gla�s, the sand is compelled by a current 
of air from a reservoir, kept under prt'ssure by a omall 
blowing engine. In such a case, the stencil s need not be 
of metal. Rubber , and even thin muslin , will prot.ect the 
glass. 

-------------.�'.�' 4. ____________ _ 
ELECTRICAL GAS REGULATOR.-Mr P. Mur.zinger, gas en· 

gineer of the Pasral Iron Works, Phiiadelphia, Pa , has 
devised a system whereby the fl,)w of gas from the works in
to the mains can be regulated and controlled automatically 
by establishing electrical connections between any point 
of the gas rollin alld the works where the gas is manufar;t· 
ured. 
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DECISIONS OF THE COURTS. 

U nited States ClreuIt C o urt---Dlnrlet of Massaehu
setts. 

llRNJA111� J .  ORE�LEY, COlIPL.\I�A�T l �  EQI: I T Y .  . . 
IlL tlte:mCltter of Benjamin J. Gi'e 'ley, fo}' paten tfor IliPROVEliENT IX 81."8-

PENDER STRA.ps.-Decide(l December H, 1 873. 

In two devices-each beIng a combined button hole and link-where the 
same f'lements,  i n  the same relatioIls,  e n t e r  1I1to the same comblllation , 8o d  
operate In th(! s a m e  way separately,  R O C.t us a. combined device, the devices ar�f;�;:����opelllllg for receiYing the butt')!l i n  each device was IOlllZ'er 
than the diameter of the but t o n ,  the fact thqt in o n c  the openfng was 
elo n gated i n  a direction at  fight angles wttl' the l i n k ,  and i ll  the o ther ill a 
dire c t i o n  p a rallel with tilt" l1nk, W4S beld to be a mere 8tructural change . 

St,ructural  c h 'i nges of form and proport i o n ,  H 1tho ugl� t,h ey 1 m ' r�ve the 
o p erati l, n  and produce a much better result.  yet one of t u e  sa me bnd, are 
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SHEPLl! Y ,  J.: 
This is an app1 i c u t i o n  for It. patent for B n  alleged improvement i n suspendrr 

straps. The a p plication was filed i n  the P.l tellt OtHce Sep tember 13, 1869, 
with t w o  clatms . which were rej ected. On December 16 they were with
dra wn and t w o  o thers prtsented in Jteu of them. '1 hese were rejected a n d  
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apoeal  hy t h e  B uard of Examiners April  27, and by the Commissioner on 
appeal ' from t h e  Board, September 17, 1870, and by the Supreme Court of 
t b e  Distriet of Columbld., on appeal from the Commissioner May S, 1871. 
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decree of the S u p rem(� Court' of tbe Dh;trict of  Columbia rej e cting the ap· 
pllcat1 0 n  for the p a t e n t .  * 
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r����d�· 1- · Brooman , granted in 1861, was cited in the 

The dcvice of Gre e l e y  has,  first, a link for o,ttachment to the web ; second, 
a n  enl urged body Of the devicc for the insertion of t b e  button ; third, the 
loop at the bottom for rctal lling the butt 011. Each OD{, of t l lef'e S1 &.uos i n  
the s a m e  rel a t i o n  t o  t h e  otherFt a n d  performs t he s a m e  function i n  Greeley's 
as  i n  Bro o lllan'�  device.  'Lille same e l e m e n t s  enter i n  the HallIe relati ons 
i n t o  t h e  saml� eombin a t i o n ,  a n d  they operate I n  ttl{' same War,  separately, 
and A S  a eombtned cl e \'ice. i: 

T h e  C o urt h e l d  that the ditlerences bt·tween the t w o  devices are merely 
st rllc t n nll changes.  Such !::itructural changes of form and proportioll , al
t h o ugh t tley i m [) rove the opera t ion wittlOut changing the m o de of op('ra
t l O ll , and produce a much better resul t ,  but one of t h e  same kind, are only 

�lg:���g�:I�� t����
r 

���l:n��:ln��?ly��n!i�\?e���� ���ru:n d  i llustrate the 
As comoared with Brouman 's l ll v e n tion, the complainant '� device a8 a 

comt)iued device is n o t  a novel onet  but possesses t h e  SQme c lements op· 
eraf ' n2 i n  t h e  �ame way t o  produce the same result!  and i s  n o t  patentable. 

Blll dIsmIssed. 
[.l. B, Jlaynarlier, for complainant .  
�J[a " C I(8 /:)'. Hopkins, for C ommtssioner o f  Patents.J  

--------------�.� . .  �, .. ---------------
NEW BOOKS AND PUBLICATIONS. 

T H E  \V ORKbIlOP for De cember contains a continuation of the pa.per on 
the I I  Yienna Exhibition in ConnectiQU with Art Industry." There are a 
number of fine wotJd engravingst of original designR in sUver ware, fresco-
1ng, etc. ,  toge ther with hints and short paragraphs useful t o  the decorative 
arttst.  This magazine deserves much praise for its  e xcellent typography 
and the const.a n t  varie t y  of beau tiful representat I ons of the best produc
tions of European industrial arttsts whtch it  sets before it!'; rea ders . Each 
Dumoer coutains a large sh e e t  vf working dI'awings, from which many of 
the han"omest desIgns may be rcproduced. Publlshed by E .  Steiger. Nos. 22 
and 24 l'rankfort atreet, :New York . S ubscription price, $5. 40 per year . 

Pt"RIFYING )lr DDLINGS is a subj e c t  which is n o w  attractIng c onsider
ablc a t t ention among mlllers I n  thIs country .  Mr. Allen . a n  acting assist· 
a n t examiner In the Pa tent OtHce, baR published a small book. giving 
photo engravings. a n d  the cIsi,1ms of existing United States patents a:ld a 
brief digc � t  of some foreign p a t e n t s ,  Price $25. Address all communica· 
tlons t o  DeWitt C.  Allcn ,  Room 97,  Pa t c n t  Omce. WashIngton . D . C .  

Invention. Patented I n  England b y  AlDerleans . 

[ CompHed from the CommIssioners of Patents' Journal.) 
From NoYember 28 to December 8. 1878, InclusIve. 

,FINISHING FXLTS.-J. F.  Gre e n e ,  Brooklyn , N. Y. 
FL ,\SII LIGHT SIGNAL .-Rev. J .  U. 50bles, Elmfra, N .  Y . •  et ai. 
FOR:lIING PIPE COL' PLINGS.-}.I . 11lakey, Etna, Pa . 
O RIXDT:SG C YI. T SDERB, E'l'C . - J . }.,I. Poole, Wilmingt o n ,  U P ! .  
H o n S E  COLLAR .-J . Heywood, Michiga n .  
Ht' LLING �lrLL . - V .  'YIntera, Dayton, Ohi O ,  e t  a i .  
LA \\'X l\-IoWER.-"W. Sellers, Haverhill, "'J ass . 
ME"', DRA WERS.-J. J .  �·ltz Patri ck. PhiladelphIa.  Pa . 
Pla;SERVING WOOD.-C. P . N . Weatherby (of Nftw York cit), ) ,  Londo n ,  f;ug. 
l'r.I X'l'ING PRES�. - J .  T. Asllley, Bro o klyn, K. Y. 
PRIX rrXG PRRf!S F EEU.-J . T .  Ashley, Brooklyn, �. Y.  
l:OLLTNG .:\LU:IIIX.lIRY.-J . J .  "�tIltam8, Plttsburgll , Pa . 
HII IP ':-!  AR)WR . -J .  T. Parl o u r  (of Brooklynt N. Y . ) ,  Lonllo u ,  Eugillull .  
STITCHING BOr)K!:i.- .r: .  D. Averell, � e w  York city. 
RTl mTC!!l"G HAT Tll' S . - J .  ;;heldou (of !' .  Y. ctty) . E llgley. Cheshh·e . Eng. 
'l' {; CKER.-r:. Boulllu n ,  :New Orl ea n s , L a .  
·W .BLDIXU hlO:S , ETC , -.J . PoppIng, 'N e w  York city.  

- --------��---,,- - - -

Value lof Patents, 
AND HOW TO OBTAIN THEM. 

Practical Hints to Invontors. 
� 1"l!l ROB A BL Y n o  Investment of a small sum of money brIngs a * greater return than the expense incurred in obtaining a patent ,",1 even when t h e  i nvention is but a small o n e .  Larger inventions i tt> are found to pay correspondingly well. The names of Blanchard, 

� Morse, Bigelo w, Colt,  Ericsso n ,  Howe, McCormick. Hoe, and P,� \ o thers, who have amassed Immense fortunes from their inyen� 
tions, are well known . And there are thousands of others who 
have realtzed large sums from their patents.  

� �l ore than FIFTY THOUSAND invento r s  hav e  availed themselves 
of t h e  serylces of )1t:NN & C o .  du ring the '1' WE�TY-SrX years 

they have a c t e d  a8 solicitors and Publishers of the �CIENTIFIC AMERICAN 

They s t un d a t  the head in this clasB of b u siness ; and their large corps 
of assistants, mostly selected from the ranks of the Patent Ofiice : men ca 
pable of rendering' the u e s t  service t o  the in1re n t o r ,  from the experience 
practically obtained whne examiners in the Patent Office : enable s MuNN & 
Co. to do everything appertaining to patents BETTER and CHEAPER than 
any othcr reHable agency. 

HOW To�r' This I s  the closing Inquiry In �-. . n e arly eyery let ter,doscrlblng OB T A I N f� s ome Inventton whIch comes 
_ to thIs omc e .  A positive an. 

swer call ouly b e  had by pre.entlng a complete appHcatton for a patent to 
t h e  Commlsslouer of Paten t s .  An appHcatton consists  of a M o del, Draw. 
Ing. Petttlon , O a t h .  and full Speclficatlon . Vari ous o tHrlal rules and for. 
maUtics must also be obseryed. The efi'orts of the Inventor to do all this 
busIness blmself are gcnerally without success . After great perplexity and 
delay, h e  Is usually glad t o  ,cek the aid of persons experienced In patent 
huslness, and have all the w ork done oyer agaI n .  The best plan Is to soUcl t 
proper advice at the begInnIng. If the partte s  consulted are honorable men, 
the In ven tor may safely confide his Ideas to them, they wtll advise whether 
the Improvement Is probably patentable,  and will give him all the directions 
needful to protect hIs rights . 

How Can I Best Sec are IDY Invention 'P 
ThIs Is an I nquiry which one Inventor naturally asks another, who hal had 

Borne experience In obtaining patents. His answer generally Is as tollow .. 
and correct 

'timtifi' 
Construct a neat model, not oyer a foot In any dimension-smaller If poa 

sible-and send by express. prepaid, a ddressed to MUNN & C o .  ,37 Park Row 
New York, together with a descrIption of Its operation and meri t s .  011 re
ceipt thereof, they wtll examine the Inventton caretully, OLd advise you as 
to ttl' Da.tentabiltty, free of charge. Or. 1f yeu have n ot. t,1me. or tbe means 
at hand, to construct a model, make as good a pen and Ink sketch at the 
Improvement as p ossIble and send by maH. An answer as to the prospecl 
ot a patent wtll b. receIved, nsually, by return at mall. It Is sometImes 
best to nave a search made at thc Patent Otllce. Such a measure orten savea 
tbe cost at an appltcatlon for a patent. 

PreliIDlnary ExalDlnatlon. 
In order to have such search, maKe oue a written description of the inven 

tion,  1 11 your own words, and a penCil, or pen and ink, sketch. Send tbes() 
with the f�e of $5, by mail, addre��2d to MUNN & Co.,  S7 Park Row. and in 
due t lme you will receive an acknowledgment thereof, followed by a wri t 
ten report In regard to thc patentabtllty of your Improvement. This specIal 
Bearch 18 made with great care, among the models and patents at Washing. 
tont to aseertain whether the improvement presented is patentable. 

Rej ected Cases. 
Rejected cases, or defective papers, remodeled for partie8 who have made 

appl1cat1ons for themselves, or through o ther agents. Terms moderate . 
Address MUNN & Co . •  stating particulars. 

Caveat ••  
Persons desiring to fi l e  a cave. t can have t h e  papers prepared In t h e  short _ 

est ttmc. hy sending a sketch and descrlptton at the Inventton. The Govern 
ment fee for a cayeat Is $10. A pamphlet at advice regarding appllcattons 
for patents and caveats is furnished gratis, on appl1caUon by mail. Address 
MUNN & Co" 37 Park Row. New York. 

TradelDark •• 
Any person or firm domlctled in the United States, or any firm or corpora . 

tion residing in any foreign country wherQ similar privileges Brc extended 
to clt1zpng of the Untted State� , may register their designs and obtain pro

·tection .  This ts  very important to manufacturers In this eountry, and equal
I; 80 t6 foreIgners. For full partlculars address llluNN & Co.,  37 Park Ro w. 
New. York . 

To Make an Application Cor a Patent. 
The appltcant for a patent should furnIsh a model of his InYentton If BUB· 

ceptlble of one, although someHme. It may be dispensed with ; o r  It the In· 
ventlon be a chemIcal productton, h e  must fUMllsh samples at the Ingrcdl· 
ents of whIch hIs composition consIsts.  These should be securely packed,  
the inventor'8 name marked on them, and sent by express, prepaid. Small 
models, from a distance, can often be sent cheaper by matI. The safest 
way t o  remit money Is by a draft, or postal order, o n  New York, payable to 
the order of �UNN & Co. Persons who live in remote parts of the country 
can usually purchase lIrafts from their merchants on theIr New Y ork c or' 
respondents. 

Rels.ueB. 
A reiSSUe 1s gran t e d  to the origtnal patentee, hi8 heirs, or the assignees of 

the entln.. I nterest ,  when, by reason of an insufticient or defective specifica
tton . the orIgInal patent Is Invaltd, proYlded the error has arisen from Inad
vertence, accident, or mistake, witbout any fraudulent or deceptive inten
tton. 

A patentee may, at hIs option, have In hlB rels&ue a separate patent for 
each dIstInct part of the InventIon comprehended I n  hIs ortglnal application 
by paying the requIred fce In each case. and complying wIth the other reo 
qnlrements of the law, as I n  original applications. Address MUNN & C o .  
3 7  Park H o w .  t o r  fuli particulars. 

De81gn Patent •• 
Foreign designers and man ufacturers, who Bend goods to this country 

m�"y secure patents here upon thefr new pB tterns, and thus prevent others 
from fabricating or selling the same goods in this mar�et. 

A patent for a design may be grant e d  to any person, whether citizen or 
alifm, tor any new and Original design for a manufacture. bust, statue, alto 
reU evo, or bas reltef ; any new and orlgtnal desIgn for the printing at wool . 
en, silk, cotton, or otlJ.er fabrics ; any new and Original impression, orna. 
ment, patternt print,  or picture, t o  be prlr.ted, painted, east, or otherwise 
placed on or worked I n t o  any article of manufacture. 

Design patents arc equally as 1mportant to citizen8 a8 to forelgnera. For 
tull particulars send for pamphlet t o  lIlt;NN & Co . •  87 Pork Row, New Yorl' . 

Foreign Patent •• 
T h e  populatton of Great Britain Is 31,00:>,000 ; of }'rance, 3i,OOO,OOO : Bt!l.  

gtnm, 5,000,000 : AustrIa, 36.000,000 : PrussIa. 4{),{)()I).WU ; and Ru.sln.  70,000.000. 
Patents may be secured by AmerIcan clttzens In all of these countrie s .  
N o w  is the t i m e ,  wlJ.llc business I s  d u l l  at  h o m e ,  to t a k e  advantage r..l these 
immense foreign fields. :Mechanical improvements of all kinds are always 
In demand in Europe.  There will never be a beticI time than the preseat 
to take patents abroad. We llave reliable business ceunections witll the 
principal capitals of Europe.  A large share o f  all the patents secured 10 
foreign countrie!:l by Ameri cans are obtained throur,h our Agency. Address 
MUNN & Co . •  37 Park Row, New York. Circulars wit h  fuil Information OL 
foreign patents, furnished free .  

Value oC Extended Patents. 
Did patentees reallze thc fact that their Inventions are ltkely to be more 

productive of profit during the seven years of extension than the first fulJ 
term for which their patents were grunted, we think more would avail them, 
selves of the extension prlvtlcge. Patent. granted prIor t o  1861 may be ex. 
tended for seven years, for the benefit of the i!lventor, or of his heirs in case 
of the decease of the fonner, hy due appltcatton to the Patent Omce, nInety 
lIays bcfore the termlnatton of the pl\tent. The extended time Inures to 
the benefit of the inventor, the assignees under the first term having n o  
rights under t h e  extension, except by special agreement. T h e  Government 
fee for an extension is $ lOO, ancl it is  necessa.ry that good professional service 
b. obtained to conduct the business before the Patent Omce. Full informa. 
tion as to extenalons may be had by addressIng MUNN & Co., 37 Park Row .  

Cople. 01' Patents. 

Persons deSiring any patent Issued frOID 1836 to November 26, 1867, can be 
snpptled with omclal caples at a reasonahle cost, the prIce depen<!lng UpOD 
the extent of drawtngs and length at specl ficatton.  

Any patent Issued Sillce �ovember 27,  lSlil, at which ttme the Patent Omce 
commenced prInting the drawings ane\ speclilcations, may be had by remit· 
tlng to thIs otllce $1. 

A copy of the cl.lms of any patent Is.ued since 1836 wtll be furnIshed 
tor $1. 

When ordering copies, please to remtt for the same 8S above, and state 
name of patentee, title of tnvention, and date of patent. Addres8 }IUNN 
& Co., PIltent Soltctt�rs, 87 Park Row. Now York cIty. 

MUNN & Co. will be happy to see inventors in person ,  at their o1Hce, or to 
advIse them by letter. In all cases, they may expect an honeil! opinion. �'Ol 
such consultattons, o pinions, and advic e ,  no charge is mad.e. Write plainly : 
do not use pencH, Lor pale Ink : be brief . 

All business committed to our care, and all consultattons ars kept stcre4 

and strictly confld.entiaZ. 
In all matters pertaining to patents, such as conducting tnterferences , 

procuring extensions, drawing assignments, examinatIons Into the val1d1ty 
of patents,  etc., special care and attention Is given. For information, and 
for pamphlets of Instruction and a dvIce 

Add!'e.s 
lU U N N  & C O . ,  

PUBLISHERS SCIENTIFIC AMERICAN , 
3 7  Park Row, New Y ork . 

O�'FICE IN WASHINGTON-Coruer of F and 'th Mtreet8. o p posite 
Pa.tADt OfHr.f\. 

Improved Extensible BI'nce for i5uppordull' Trenches. 
William Retlly, Ne wark, N. J . -Thls brace I s  desIgn ed as a suhstltute tor 

the wood braces now used to stay the banks of deep cuts for sewers and 
the like ; and It conSists of a couplc of strong screws screwed Into a cen
ter pIece from opposIte directions. and h aving a large head. wbich are· 
screwed I n  oppositc directtons 'galnst the sIde. of the bank so as to be 
a dQ uated, as to length , tor ditches dltrerlDg cOIIslderably In width. 

25 
Improved Packall'e for Granulated Tobacco. 

Goldsborough RobInson, Loulsvtlle. Ky.-This Inventton rela t e s  to t i l e  
material which Is employed to form wrappers for bmoking t o b a c c o ,  an ll 
consists in the appl1catton of the leaves of corn shucks for that p u rpose.  
Aro und the ulual jacket or packet i n  wllich the cut t o bacco I s  placeu,  a 
a series of leaves are wrapped spirally, the � econd binding the first and t h o  
third t h e  second. T h e y  are folded o v e r  a t  the e n d s ,  provided w i t h  a t i c  
ribbont a n d  t h e n  sealed at each end.  The l e a v e s  of t h e  c o r n  sh uck p o s � e 51 g  
a water.repellen t property a n d  a Ilexlbillty whIch m a k e  them e v e n  pre fcra . 
ble to paper, taU or cotton. 

Im pI'oved Gn� Cock. 
Eugene )1. lIorri8, Baltimore, Md. -This invention r e l a  tcs t o  the gas co('k 

which conjoins the meter and service pipe of a building, a n d  c o n " i s t f�  in 
novel means of insuring a perfect drip of the w a t e r  whlch remain!:! after 
the gas I s  shut off and which results  from condensation u f  a q u c o u s  v a p o r .  
As soon as t h e  valve is  c l o s e d  in o r der to shut off t h e  gas ,  any l iquid i n  t h e  
v a l v e  chamb�r immediate l y  descends through a tuue i n t o  thc drip vess e l ,  
whence i t  c a n  b e  drawn off a t  suitable intervals o y  t he removal  of  t h e  
scre w .  B y  thi8 dp-vice there i s  n o  opportunity aft'orde:1, to t h e  m a t t e r s  h e l d  
i n  s o l u t i o n  by water, t o  r e m a i n  tn the v a l v e  chamber a n d  m a k e  a d C !l O Si t 
which will work in between the tube and b o t t o m ,  or for the w a t e r ! n  the 
bottom of the valye chamber t o  freeze about the t ube.  

Improved Plnsterinll' lU n c h i u e. 
Gustavus Stevens and James H. Wat s o n ,  Tawas City, l\l1eh . -This l n v e n .  

t i o n  relates to plastering the walls of buildings, and COD8is t s  t n  a mach i n e  
80 constructed and orga nized as t o  l a y  011 a n d  8prea'd t h e  mortar a t  Oli t' 
op eration, thereby greatly econom1zing time, dOing the work uniform l y  
well, a n d  greatly lessening t h e  ordi nary cos t .  

Improved Grain C l pRuer.  
'VIlUam Houghton, G r e a t  Grlmsby. Ellgland.-The grain i s  s u p p l i e d  to u 

firRt se�arator sieYe, which retains all s t o n e s  or m a t t ers larger t h a n  t h e  
grai n ,  w h e n c e  it p a s s e s  o n  t o  the sp.cond separa t o r ,  w h i e h  r e m o v e s  l o o � e  
d n s t  a n d  small seeds,  both separd-tors b e i n g  m o u ll t e d  a n d  o p e r a t e d  f r o m  a. 
crll n k ,  In the ordinary manner. The grain pasbing over the s e c o n d  separa
tor is llel l,'ered through a chute into a spout,  w h e n c e  i t  m e e t s  au Ull W llrd 
currcu t  of atr,  which, paQslng thro ugh i t  a s  I t  falls ,  rem o ,'es a n y  louse 
smut balls  and other 1Ight impuri t i e s  before the gra i n  ellt erli t h e  seourer . 
The air curre nt carri es the impurities i n t o  t h e  upper exhaust box, l n  w h i c h  
a curtain is  p l a c e d ,  together with a damper,  wh ich may be c l o s e d ,  morc o r  
l e s s .  as required, to c a u s e  the heavier p articles t o  be d e p o s i t e d  i n  a b o x ,  
whI l e  o n l y  the very 11ght d u s t  Is  carrlc d  on t o  the fan . 'fhc grain being fed 
to the scourer is subjected t o  the action of t h e  beater.:: , which throw it  oft' 
against the steel clothing of the cyl inder, whereby the adhering Slllut 11'J  d e ·  
tache d, the resulting dust being carried a ,vay b y  t h e  a t r  draft through t I le  
perfora tiolle in the cylinder t o  the fan by side passagetl. The grai n  gradu 
al1y passes down through the scourer to tb e bottom, whenec it escapes br 
the exit, which carri es it into a second exhaust s p o u t ,  where,  as it falls ,  1 t  

I s  again subjected t o  a current o f  air, w hereby the remaining Impuriti{'s arc 
separated and carri e d  upward into a second exhaust oox,  i n  which the IH' [1 ·  
vier particles, consisting principally o f  unBound grain,  are d e p o s i t e d ,  t h e  
remainder passing o n  to the f a n .  There is a s p o u t  through which t h c  gra i n  
is passed directly into the cxH whcn it  Is desired o n l y  t o  separatc a n d  clean 
i t  without subjecting it  to thc action of the seourer, SlId a v a l v e  w h i c h  
closes tne passage to t h e  scourer and o p e n s  s a i d  s p o u t .  

I m proved llIachille for R i v i u g  8hjn 'llc� . 
Charles Shehnandlne , J efferson , K. Y.-The obj e c t  of this i nvcntion is t o  

provide a machine b y  w h ich shingl e ,  stave, a n d  heading b o l t s  c a n  be rap 
idly and economically rived into blanks i a n d  it consists of t w o  or more 
sets of movable k nives o r  blades,  a set o f  stationary o n e s ,  a n d  a movable 
table, and operating deyl�ei for the table and the movable k n h- e s ,  all  COUl .  
bined and arranged so that a. bolt p u �  o n  t h e  table u n d..!r the kllivcs will b e  
forced against the stationary knives a n d  splI t o n  the sides t o  remove t h o  
spalt ; then a s e t  of movable knives w i n  m o v e  d o w n  a n d  s p l i t  the block 
tnto two or more pieces : and then the next set will operate i n  t h e  flame 
way, and complete the operation by successive a c t i o lls ,which are necessary 
In order thal t h e  knIves wtll n o t  hInd I n  thc block, a s  they would i f  thc 
whole gang were forced through I t  simul t a n eously.  

I mproved H arvestel' R a k e .  
Edward Lippoldtt Brighton ,  1l1 .-The JU.':l1ll features of t h e  rake, i t s  forlJl 

and manner of operatfo n, d o  not ditter from rakes already in u�e, aed t h e  
invention applies exclusively to the r a k e  arm ,  w h i c h  I s  m a d e  t o  fi w c e p  o V t' r  
the a p r o n  of tlle machine i n  the usual Ill ',UlIlcr.  T h e  COl1l 1 1 1On r J. k c  a r m  i s  
ordinarily so rIgId that It Is yery Hable t o  be broke n .  a n u  : h e relor oceasl oll 
trouble aud delay. This  t h1llculty iR remedi e u  by muk ill� it I II t w o  vnrt� 
anll connecting the parts togcthf'r br a hinge,  a w i n g  being :l t t a c ll t' d  t o  Oil e  
part . A spring bar beal's against t h e  wing, a n d  a h o w  sprJ n g  rt' 8 t s  agaill s t  tL 
proJecUon in the hinge. When the arm is forc e t!  back by t h e  s t r a i n  llp o n  i t ,  
it  i s  forced against t h e  power o f  t h e  spring. a n d  t h e  back 1Il0 t i o n  ceases 
when the spring becomeR straightened , s o  that its  c e n t e r  t3 t r i k c s  t h e  spri n g'  
bar. When t b e  pressure against t h e  a r m  ceast' s ,  t i l e  spring h u r  t h r o w s  i t  
to Its  normal positi on .  

I m pl'oved !;afety Pot'ket A UIlCIIlIl C ll l . 
Htchard L. Russel1 , Bro oklyn, N. Y . ,  assignor to Juseph 'V . Hobh! u !'! ,  w h o  

may be addressed f o r  i nform ation concerning t h e  purchase of  rights,  P. 0 
Box 830, New York ci ty.-Thls inventlon consists of a l i t t le spring.actuat e d ·  
hook combIned w i t h  t h I n  plates of metal,  I lavlll� "  round n o t c h  In r h c  edge 
so that a watch chain, dropping into the n o tch W h l�Il the book is pushed 
back, w lll be confin, d i n  saId notch by the hook when let go.  The p l o t e s  
a r e  adapted to be sewn or otherwise fastenell to t lle p o c k e t  l t d  of a vest o r  
othcr side pocket. so that t h e  chain wtll n . turally drop l n l o  t h e  n o t c h  when 
the watch Is put i n  the pocket,  and thus be secured. T h e  watch cann o t  
then be pulled out without attracttng t h e  notice of the o w n e r .  A n y  o t h c r  
obj ect-say, a pocket book-ma y b e  secured tbe s a m e  way by b e i n g  a t tachtd 
to thc chaIn. Tile dcvlce I s  also useful for fastcnlng the pan taloons pockct 
in connection with a short chai n, the latter being connected to the p a n t a . 
loons. by o n e  end, at the top of the pocket , a n d  thc end with the button 
beIng fastened I n  the notch of t h e  platc by t h c  hook.  s a I d  plate u n d  hook 
being fastened I n  or o n  the lid of thc pocke t .  A l i t t l e  proJ e c t l o n  0f the 
hook rises up through or above the pocket lid suflicient1y to a p p l }· thc tb umb 
or finger s o  as to push it  bRCk readily when �t is dcsIrab l e  t o  relt' a se t h e  
chaIn to ge t t h e  watch o r  to o p e n  the pockct . 

Improved Fire ExtiulI'uishinll' 'Vater Pipe A ttachment.  
Thomas MUler. New Y o r k  c i t y . -This i n v e n t i o n  C O ll � l s t s  i l l  nttaehill g'  

climbIng p I n s  to t h e  standing p I p e  of a b u i l rltng so as t o  m a k e  I t  " ,·. flab l c  
for a fire escape.  They may either u e  tapped dIrectly i n t o  t h c  p i p e ,  or i n t o  
collars, clamped on . 

Improved Refrigerator. 
Erastus S. Root,  Provi dence, R. I.-This invention is an improvcmellt  in 

the class of domestic refrigerators in which t h e  fo o d  chambers ure a rrunged 
around a central Ice or c o o l lng chamher. The hn provcment c o n s i s t s  i n  t h e  
construction of t h e  cooler, to be placed w i t h t n  t h e  ol dlnary rec ! H n g u l a r  
U n  l i n e d  b o x ,  and w h t c h  h a s  a central s p a c e  p r o Y l d e d  w i t h  shd ves a n d  sur · 
rounded by a concentric chamber which Is filled with small  l u m p s  of ice . 
'1'hts chamber is partly surro unded at its upper hal f br t h e  o t her segmental  
concentric chambers, which are also filled w i t h  lumps of t c e .  T n e  i n n e r  
chg,mber serves mainly to keep the central s p a c e  c o o l ,  beSi d e s  c o o l i n g  with 
its lower surface the outer bOX, while the upper s egme n t a l  ehallll H�rs are 
more especially designed to keep the b o x  at  the reC} uired tcmpera t ure.  

IIDllro'Vcd U,aihvay �hvitcb. 
WillIam A. Sllngerlaod. Ncw York clty.-Onc p a l r  of short t r a c k s  ha 

switch rails pivoted at one end, and frogs placed a t  the o t h e r ; a n d  another 
pair of tracke has the swlteh ralls at o n e  e n d ,  and the frog raf l s  at t h e  other;  
whUe a third pall' at tracks has swltcb ralls at one c n d .  a n d  Inturned frog 
ralls at the o ther. These three switch ratls are all pIvoted on the same s t a ·  
tlonary plate and a movable one I n  t h e  nsual manner. By p laCing th esc part s 
in this relation to each other, every traf n moving one way is compelled t o  
take the mIddle ratls, whIch always c o n n e c t  wIth the main or s ; d c  track 
whtle a traIn movIng In the opposIte direction from either track wttl p a s s  
to frog r&i18 or t h e  turn·in ralls . hence, under n o  circumstances c a n  a. train 
It Is  claImed. b e  accIdently throwil from tile track by 'he carele sssiless ot' 
tllO swltCIi teuder 
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Improved Adj ustable Hat. 
I .  Ygnacio Casslano, San Antonio, Tens .-To the hat, of any approve d 

pattern, Is applie d at the Inside , near Its connection with the brim, a band 
arranged In four parts of concave shape to correspond to the shape of the 
head, with Interstice. o f  suitable size separating the parts . I t  Is slotte d 

to be produced as light as possible, and covered with the perforated leath· 
er. Each part of band Is provided with one or more band springs , of brass 
or other material , bent In U shape, which springs are attached with tbelr 
otber legs In suitable manner to the body of hat. A wedge· shaped piece 
of cork o r  other material Is Introduc e d  between the legs of the band 

spring, wblcb wedge Is pusbed lip or down as I t  Is de.lred to make the hat 
larger or smaner. 

Im proved Coru Coverer. 

Joel A. �Ioore, Salem . N. J . -Sultable handles guide the coverer and con

trol the thIckness of the layer of earth to be placed over the seed . A 
fron t roller sene. to loosen tbe eartb and crush tbe clods. The hoes are 

rigIdly applled to a lateral pIece of the frame. made of o blong sbape, and 

placed under suitable angle toward tbe longitudInal axis o f  tbe coverer, by 

means of which the earth Is tbrown over tbe corn to cover tbp. same , form 

l ng, also, a ridge or e l evation, whIch Is tben spread out level wltb the hind 
roller. The quantity of eartb to be thrown by the hoes over the seed may 

b e  regulated as the soil or circumstances require It,  tbe roller y ielding free· 

Iy to the pressure exerted on the handle s .  

Improved Refrieerator. 
Richard Armlller. Baltimore. M d . -This Invention Is  a refrigerator so 

con.tructed tbat the Ice water can be utlllzed for cooling tbe provision 
chamb e r .  The Ic� chamber Is  formed In one part of the top of an Inner 
box, and the bot tom of wblch Is made Inclined, so tbat the Ice water may 
flow olf as fast as the Ice mel t s .  The Ice watcr tank I s  also placed In the 
upper part of tbe lnner box, but at  a lower le\01 tban the Ice cbamber, so 
that the Ice water may be received and held I n  thc said tank a s  It drips 
from the said Ice chamber. In tbe space above the Ice water ",nk Is se· 
curcd a pan In which articles to be kept cool arc placed, and wblch Is made 
detachable,  to allow tbe water tank to be conveniently cl ean ed.  In the 
space below the Ice cbamher and water tank are placed shelves of perfor· 
ated sheet metal or wire rods, to receIve tbe artlclcs t o  be kept cool.  

I mproved IUilk Cooler.  
Charles A .  D o u g l � s ,  Franklin. N. Y.-Thls Invention conslsto ln protect· 

Ing the metal water pan of a milk cooler by a paper, felt, or other non·con 
ductlng cover o r  envelope for thc bottom and sides, to preve n t  the cold 
water running through It for cooling the milk pan from taking up the beat 
of the a t mosphere from the outside, the said paper o r  otber n on·conduct · 
Ing cover being held up to It by any suitable frame or support. 

Im proved Bale Tie. 
Landon Carter. Hun tsville, Ala .-In connection wIth a block and a clip 

o r  socket piece, both ';�ached t o  one eLd of the ban d, and having flanges 
bent In ward over the latter, l t ls proposed t o  employ a wedge, wblch Is cut 
a way IIr shouldered on Its under sIde to adapt It t o  be In serted In tbe cllp 
or socket piece, so as t o  bend and clamp the free end of the band. 

Improved Fly Trar. 
Herm a n  L. Chapman, )Iarcellus, 1IIch .-A tin casing forms two sldes and 

the .top of tbe trap, and Is  open at the bottom. Laterally connecting tin 
trougbs are soldered to tbe sides of casing and contain soapsuds, In which 
the files get ktlled . . Feet of su1llclent bight to admit the files belew tbe 
trough and the sides of the trap are provi ded a t  th e bottom parts of 
trough s .  Tbe open sides of tbe troullh along tbe trap are closed by slid· 
Ing gla ss panes, whIch may b c  easily taken o u t  and whlcb fi t  closely to tbe 
sides of the troughs so tbat no fly can escap e .  The bait Is placed Inside 
the casing, the bot tom opening of whlcb I s  shaded more or less by tbe t i n  
caSing, so that the fi l e . ,  a f t e r  o n c e  b e i n g  In t h e  trap , do not cra w l  out the 
8ame way, but fly to tbe light to ward tbe glass panes , and get drowned In 
tbe trougbs . 

Improved Fl ower Maker' S Gra811 Cllttine MachIne. 

Theophllus Mtllot a nd James 1I11110t,  New York clty . -Tbls Invention 

consIsts of a cutting b o ard and a shifting guide for It,  combined with a 

cuttlng macblne of the kInd commonly used for cutti n g  paper, so tbat the 

pack of clotb pieces to be slltted and cut o lf  In buncbes, being clamped to 

saId board, may b e  led along under the cutting blade , In tbe ordinary way, 

for slitting, and then sblfted laterall y  for cutilng 011 t be Duncbes of grass 

blades . Tbe Invention also consists of a point·  trimming blade , arranged 

o n  a m OTable support, so tbat I t  can b e  operated to bevel the corner of 

the pack of tbe cloth pieces while said pack I s  In t h e  pesltlon for the cut 

tlng olf and slltUng blade to act, a n d  wblch sai d support Is so arranged 

tha t ,  when the slitting blade moves d o w n ,  an Inclined plane thereon will 

move the point cutter out of the way, 

Improved Balanced Slide Valve. 
C h a rles H. Hutchinson. Concord. N .  H . -On top of the valve Is  a sbort 

oyllnder. Tbe balancing part works steam · tlgbt against the steam cbest 
top, and said top works up and down within tbe cylinder. The part work· 
Ing against tbe steam chest f"ce exclude. tbe s team from the t o p of tbe 
valve and, therefore, relieves It o f  so mucb down pressure as Is due to tbe 
area o n  saId valve from which It excluJes tbe steam . It Is  held up to said 
face by tbe .team pressure on sboulders . 

I mproved THtine Stan d for Carboys. 
Abner W. Caverly, New York clty.-Thl s  Invention consl.ts of a tilting 

or rocking stand for tilting carboys wben p ouring out tbe content S :  the 
object being t o  e nable tbe operator to turn tbe carboys both down and up 
wltb a gentle and regular motion, so that tbe acla will not be spilled or 
forcibly ejected by tile swasbtng of It  by the Irr�gnlar and sudden motions 
common to tbe ordInary WilY o f  handling carboys . The stand, being left to 

tself, will remain upright with tbe carbo y on I t .  

Improved D o o r  Latch. 
Frank Stowe, Huron, O.-A recess Is cut Into the ordinary b olt of a door 

latcb, whlcb Is deeper near the projecting part of the same. A dog Is pro· 
vlded wltb a socket having a rubber cushi o n ,  and at Its lower end with a 
lug, wblcb projects under tbe bolt, sliding along tbe rece.s as tbe bolt Is 
moved In either direction. A band spring I s  applied,  with one end secnred 
to tbe outer plate of the latch, w'>lIe its other end presses flr!1lly on the dog 
anti lug. Tbe socket part of tbe dog slides between a caolng of tbe cover 
plate and the side face plate of the latch. Tbe rubber cusblon projects be· 
yond tbe casing and tbe door, whea the bolt I s  drawn back by tbe knob and 
tbc lug lock. tbe bolt In posItion Inside of tbe face pl"t e .  On closing tbe 
door, the cushion strikes noiselessly against the jamb of the door, the dog 
forces tbe .prlng back, releasing the lUll from tbe wi der part of the recess 
causing It to slide along Its narro wer part, and allow, thereb) , lbe b o l t  to 
lock Into tbe catch plate wltbout necessitating tbe forcing back of tbe 
bolt by tbe same. The grating notse Incident to tbe friction of tbe bolt on 
the catch plate. as  w ell a8 that caused by slammIng tbe door, I s  almost 
entirely done away wltb . 

Improved Game Table. 
ltobert R .  Crawford, Wytheville, Va.-This InventIon Is an Improved 

game table,  called tbe " Dexter Table," an d  wblch Is between a baga telle 
table and a ten pIn alley, having some of tb e characteristics of each, and 
upon whlcb various games may be played. In playing, the pins are placed 
upon numbered .pots upon the forward end of th e platforms, and 8 ball Is 
placed upon tbe rear part of said platforms and strnck wltb a cue, the ob· 
ject being to knock the pins from their p lace s .  Numbers placed at the 
sides o f  the spots from whlcb the pins are knocked are added, and their 
sum Is considered tbe number of pOints made. 

Improved Adjnstable Blackboard. 
Peter W. Moeller, New York clty .-Tbls lnventlon Is a blackboard for nle 

n schools and otber places, so constructed tbat I t  may be ralRed and low· 
ered to .. djust It to the hlght of the person usIng It, and according to the 
p art of tbe board to be used. One part of the board, when filled, may be 
raised and the operation continue': upon tbe other part. The Invention 
conslstl ln the comDlnatlon of two blackboards alld a suspension cord with 
a frame, grooved upon th e  Inner surfaces of Its side bars to receive the 
edrea of the ea1d blaCkboards,  and In llOevel of one of tbe Iide bare of 
tlse frame, made deeper IA tbeir lower Partl to _ble tho boarde to be re. 
mOTod ad tUBed. 

Jdtutifi' 
Im proved Hand Cultivator. 

Amos W. Ross, Northfield, Mass .-Tbe two wbeels revolve upon tile 
j ournals of the axle , to whlcb are secnred tbe handles wbleb are connected 
by a crOls bar wblcb senes to operate the machine. Guards are provided, 
dellgned t o  prevent tbe plants, when small,  from being covered or Injured 
by tbe soil thrown by the plows. Tbe plows may be adjusted wider apart 
or closer together, or readily attached or detaChed as may be required. 
One plow Is made with a proj ecting arm upon the upper part of one of Its 
side edges, to smootb olf tbe soll in forming the hills . 

Improved Combined Stubble Shaver aud Scraper. 
Henry Von Pbul, Jr. , and James Mallon, Holly Wood, La.-Thls Invention 

Is for grubbing or sbavlng and scraping sugar cane stubbl e .  Tbe vertical 
side frames are rounded up to adapt them to sene as ronners , and have 
shoes attached to them, which, at  the front ends of the fralnes, are extend· 
ed upward, and are attaehed to tbe top bars of said frames. The knives 
are bolted to tbe horizontal arms of angular bars, and have an edge fonned 
uilon botb of theIr sIde edges, so tbat when one edge becomes dull the 
knives may b e  detached and reversed. The bars are so formed tbat their 
borlzontal arms may Incline t o  the rearward to brinK the knives I n t o  a 
good worki ng pOSition.  Sultabl� construc tIon enable. the knives to be 
convenIently raised and lo wered, as desired ; and by another arrangement 
tbe knives and a scraper are raised and lo wered at tbe same time and by tbe 
same operatio n .  Guards are attached to the frames to overlap the Inner 
ends of tbe knives and prevent tbem from becoming cboked wltb .tubble 
or other rubblsb. A cutter Is also provided, the sbank of wblch Is designed 
to split the ridge In advance of tbe knives and scrap er to ena ble tbem to 
operste more easlly and with better elfect.  

Improved Plow. 
Richard A. Brown . Oakland,  Mlss.-Tbe plow has a rear land side exten· 

slon, and Is secured t o  the foot o f  the standard, and tbe latter Is connect· 
ed wltb tbe beam by ten on and mortise (the former having a rounded 
shonlder) , so tbat It  may be adjusted In a vertical plane a t  a greater or less 
pitch or angle to the beam. A forward InClined brace rod Is connec t e d  
with the standard , and passes through t h e  beam . A slmllar r o d ,  b a vlng 
nearly-t!le �ame Inclination as tbe s tandard, Is pivoted to the land side ex· 
tenSion, and pas.es tllrou!'ih the rear end of the beam . The upper ends of 
tbe brace rods are screw·tbreaded, and nuts are applied thereto, so that by 
adjusting tbem the lower end of the standard, and w l tb It the plow, can be 
moved forward or back to vary tbe pltcb of tbe latter, and tbereby govern 
tbe deptb t o  wblch It will cnter the 8011 . By this arrangcment of p arts the 
pitch of tbe plow Is readlly v .. rled ; and It Is  so braced by the rod that only 
an ordinary 8crew bolt Id requISite to secure It to thc standard, and tbe lat.  
ter does not require to be specIally strong or of peculiar form . The Imple. 
ment Is de81gned for use mainly as a furrowing and barring olf plow. 

Improved Spoke Settlne lUacblne. 
WlI1lam R. Greene, Juda, Wl s . -Tbe main frame of tbe machine consists 

of a base frame and vertical standards, which are laterally con nected by a 
top piece . Inclined b l"aces carry laterally a detachable shaft, on wblcb tbe 
bubs are keyed for spoke setting and other operatt ons,  an,l whlcb Is con· 
nected by suitable geari n g  w ltb a treadle mechanism. Tbe spoke settIng 
mecbanlsm consists of two vertical recessed guIde pIeces,  In which sllde8 a 
lateral setting frame, wblcb Is carried up and down by the action of a scre w 
bolt, and actuated by sultsble gear wheel.. Tbe setting frame consists of 
a strong top piece, with a socket for the scre'l' bolt, sliding pleees and bl· 
furcated clamps, whtch are pivoted to the lower ends of slide piece s .  Tbe 
r.iamps carry. In connection witt s pin, a sleeve of cast Iron , l nto wblch the 
spokea are firmly placed for setting Into the hub . The side flanges of the 
sleeve are of wedge shape, and are embraced by the prongs of clam ps, 
wblch rigidly hold the Sleeve In posItion. Tbe upper lug.shaped end of the 
sleeve Is Introduced Into a recess and adju8ted there to the Inclination 
under which the spokes are t o  be 8et Into tbe hub . Tbe frame slides wltb 
the sleeve down toward tbe bub, whlcb Is adjusted In position for It, and 
sets each spoke with accuracy and dIspatch .  On the return of tbe frame 
borlzontally projecting rods force tbe clamps upward, so tha t anotber spoke 
may be Inserted. Tbe spokes are then rea d y  to be tenoned at tbelr outer 
ends, whlcb Is accompllsbed by a suitably arranged burr. After all tbe 
spoke. are tenoned at their outer ends, tbe fellIea are pnt on, and the wheel 
Is lastly turned by the treadle mechanism, and tbe sides of the fe11les and 
the edge of the same produced as nearly round as possible. 

Improved Carriage Wheel. 
Henry Gwynn , Baltlmore, Md.-Thls lnventloll rolates to tbe construction 

of carrIage wheels, 80 tbat tbey may combine tbe requisite strength wltb 
less weight and cost. It cORslsta In a journal box made of WOOd, In sec· 
tlon8, with wedge·sbaped projections and with suitable flange s .  

Improved Tool Holder. 
Lewis Reder, Wllmlngton, Del .-Tbls Invention relates t o  tool holders 

for lathes, and consists In combining therewltb a washer and shoe having 
corresponding Inclines . 

Improved Spark A rrester. 
Gustaf Swensen , Hackensack, N. J . ,  aSSignor to blmself and Peter Bogart 

Jr. , of same plac e . -Thls lnventto n  relates to tbe arrangement of devices 
within the hood of the smoke stack, for directing the course of the air and 
products of combustion entering and passing tbrough the same. Tapering 
pipes are attacbed, larger ends up ward, to tbe opposite sides of the upper 
part of the stack , a n d  are extended downward as close to tbe roadway as 
possible . Tbe upper ends of the pipes and stack are covered with a hood, 
whlcb Is made In the form of a double cone . In the forward side of tbe 
lower part of tbe bood are formed two holes, In whlcb are Inserted two 
flaring tubea. Wltbln tbe hood, and In front of the upper end of tbe stack 
and guide spout, Is placed a plate t o  form a pasaage leading t o  tbe upper 
part of the hood. By tbls arrangement the tubes and tbe plate, as tbe 10' 
comotlve moves forward, gather tbe air and dlscbarge I t  tbrougb the upper 
end of the bood, so as to Increase tbe draft tbrongb the smoke stack, and 
thus counteract any tendency of the guide spout to cbeck tbe draft. 

Improved Revolvine Sample Case. 
John F. Randolph , E dwardsburg, Mich.-This Invention Is an ImprGved 

revolving sho w  case formed of a polygonal base wltb vertical partitions 
arranged radially aronnd tbe sbaft, and trlangnlar removable trays, sup· 
ported between said partitions In an Inclined position by side and front 
strips. 

Improved Process of Manufacturlnll' Paper from Grain8. 
(;barles V. Stehlin and Joseph Stehli n ,  New York city, and Heinrich A. 

Haan, Brooklyn , N. Y . -The object of tbls Invention I. to u tilize tbe resl· 
. due of tbe malt, after the process of brewing, for tbe pnrpose of producing 
the short fibers oC the same and applying them to tbe manufacture of paper. 
Tbe barley grains and hops , a s  received from the brewerIes, are thoroughly 
soaked In water to a mashy consistency and carrlell over a guide frame of 
wire !'iAUze tbrough rollers, which press and bruise them, and partly sepa· 
rate tbe starchy substances from tbe flben. Tbe flbero us parts are carried 
on o,..r the gutde frame. Tb e starch dissolved In water passes tbrough 
tbe wire gauze Into sui table receptacles, and Is carried olf for condensatlon 
and extraction .  The flberous parts are submitted to a tborougb mashing 
process, and then carried over a wire sieve, so that the watery solution of 
tbe starch may flow olf. The hops are treated In a similar manner, wllh 
tbe exception o f  the rolling process, as tbe fibers of tbe hops are of such 
thin structure that the pre sure of tbe rollers would Injure tbem. Tbe fibers 
tbus obtained are macerated In a solution of c oustlc Iyes. A pulpy mass Is 
gradually obtained, which, after being bleacbed by chlOrine,  may be manu· 
factured directly, or by m l l ture wltb other fibers, Into th e dllferent sorts 
of paper as desired. 

Improved Nut Lock. 
William H. Bowman , London , O.-Tbls Invention I. an edge'perforated 

washer, connected and tnrnlug only with tho bolt, and projecting laterally 
beyond the nut o r  nuts, comblned with pins to lock tbe latter. 

Improved Fa8tener for Meetlne Rallll of Sashell. 
Edward Burstow, Horsbam, Eng. ; 01llce In New York , 6�1 Broadway.

Tbll Invention relates t o  tbe ordinary sash fRstener whlcb preventl tbe 
wlAdow from being opened, and consllts In .. hfnged plate, combined with 
the &ash fliitener to turn down over tbe opening between the I .. bes when· 
ever they are loclted, Thil il tho mOlt perfect lash flstener that bal come 

before thll olllco for lome time 
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Im proved Car Voupling. 

Thomas Andress , Auroravllle, Wis.-The Invention consists I n  the 
arrangemen t  of the coupling plBS with spring sUde s, w h i c h  are dIsconnec t .  
ed from the draw bars b y  s u i t able treadle mechan ism. a n d  producc the 
coupling o f  the links by the Simulta n e o u s  action o f  r o d s  a t  tached t o  the 
draw bars and coupUng Unks on In termediate plvotcd l e ,·cro. 

Improved Car Coupling. 
Samuel Reed, Liberty, Pa.-Thls Invention cons I s t s  of  a drawbar or 

coupling box, with 81:1e parts hinged t o  the rear part, a n d  c o n n e c t e d  firm l y  
by a h o o k  frame ,  which Is detached by t h e  c o u p l i n g  l i n k  In case of aCCide n t ,  
and produces tbe giving w a y  of t h e  s l a e s  and t h e  uncoupling o f  t b e  link.  
Tbe coupling pin I S  hinged to 11 fra m e ,  wi th lever, latch,  and ga te,  o f  whlcb 
the latter I s  struck by the link, carrying t h e  p i n  down for eoupUng. For 
uncouplln!'i, t h e  lever I .  raI sed, which detaches t h e  l ink.  

Im proved Plow. 
WIlliam 'r.  Shi p p ,  Charles J .  Peterson, and Roba s o n  L .  ){cLurd, Brevard 

St"tlon , � . C .-This Inven tion Is  11 plow adapted for ready a dj ustment to 
run at dllfercnt depths I n  the SOil, by changing thc a ngle o r  i n c l ination of 
the standard aud shoe or shovel t o  the beam, also of the share o r  shovel to 
t h e  standard. 

I m proved Vehicle,  
Martin V. � Ichols, Osage, Iowa.-The w h e e l s  and frR mes bear against 

superposed springs and are placed within t h e  oldes of  the carriage body. 
Tbey are Incased upon the Inller side, n o  part of the wheels being i n  sigh t ,  
except tbe p a r t  t h a t  projects beneath t i l e  b o d y  o f  the carriage . The for. 
ward end of the carriage 1s supported upon a singl e small wheel, or t w o  
swaH wheels placed close togetber. a n d  t h c  e n d s  of t h c  j o urnal of wblch 
rest upon a frame. To the frame Is attached a spIndle wlo leh e n t crs a 

socket attached to the fron t platform of the c a r  body, and in which f s  
placed a coiled spring. To t h e  forward end of the frame i s  jointed tbe 
tongue, and to Its rear end are pivoted t w o  guide rollers, between wh ich 
passes the semicIrcular guide rod , the ends of whIch are attachcd t o  the 
forward end of the carriage body. In the upper forward part of the car·  
rlage body Is a box containing an cndless  strip passing over rollers. Tbe 
driver can readily adjust thIs strip : a n d  as sui tab l e  names are printed u p o n  

It ,  be can t h u s  enable tbe passenge r s  to know what s t r e e t  will  be crossed 
next . 

Improved Wood lSawi n g  IUncbinc. 
J o b n  Skinner, Stockwell ,  Ind.-This i nve ntion c o n s i s t s  of  a saw frame of 

a power sawing machine, suspen de d by a couple of swing bars, o n c  of 
which i s  connected to an arm which Is  capable uf rising and fal l  tng, and is 
provIded with a lever by which the saw ls lifted up and let  down . as require d ,  

In t b e  progress of t h e  work . T h e  lever Is arranged to b e  m a n I p u l a t e d  b y  
t h e  operator while I n  t h e  pOSition for turning t h e  crank.  T h c  Inven tion 
0.180 consists of 8 saw bench for receiving the piece c u t  off, arranged 011 a 
pivot and connected by an arm and rod with . hand lever,  so that  t h c  a ttend.  

ant can throw olf thc piece by a q u ick movement of the lcver whlle s t a n 'l. 
Ing at the place for attending to the driving gear amI the sa w·adj ustlng 

lever. 

lUachine for Removine Snow and Ice from Uoallwny�. 
Charles G. Waterbury, N e w  Y ork cl ty.-"!:hls Invention conslots  of appa· 

ratus ln a portable macblne adapted to run along the roadway, so contrived 
tbat It will  sprinkle the surfacc of the r@adway with hydrocarbon sub: 
stances, at the eame time converting some of the said substances i n t o  
vapor a n d  burning it t n  a space above, and causing t h e  fl a m e  t o  I m p i nge 
UPOIl the surface and burn the portion sprInkled thcre o n  di rectly In contact 
w i t h  the snow an d Ice . 

I mproved lIominy IU i U . 
Jacob L. Toner, Edinburgh, Ind .-The corn Is admitted to the mlll  tbrough 

a hopper, and I s  Immediately subjected to thc action of the teeth of a rap . 
Idly revolving cylinder, whereby tbe hulls and hearts of tbe kerne l s  are 
knocked olf aod separated from the corn . The kernels of corn are also 
broken more or les8, and dust and meal are made from the fragments which 
are thrown, by centrifugal force of the revolving cyUnder, through the per· 
foratlons of tbe casIng, leaving the homIny clean und free from du s t .  

Im proved lSubsoil Plow. 
Jobn R. Turner and Jacob Jacobs, Fredericktown,  M o .-T"ls invention 

Is a subsoil plow so constructed as to run eoslly and steadlly thro ugh the 
b ardest soil, and loosen It  thoroughly. Tbe standard curves forward as I t  
projects downward, a n d  Is m a d e  thin , w i t h  Its f e r  ward e d g e  s h a r p ,  \0 e n a .  
b l e  It  to p a s s  readI ly through t h e  gr�und.  T h e  b a s e  of the cu tter i s  m a d e  
w l t b  a b a r  extending to t b e  rearward. Upon the u n d e r  sldc of the bar i s 
formed a notch or recess, lnto which 18 fitted t h e  convex .pper sIde of the 
shovel,  whlcb I s  securely bolted to said bar. With this construction, as 
tbe plow Is drawn tbrougb the ground, the shovel loosens tbe soil and 
breaks It u p ,  leaving It light a n d  loose without r emoving I t  from I t s  place.  

I mproved Foldi ng Puil.  
Abel\l"rd Du Cbateau and John D. Wl l lloms, Green Bay, WIs . -This I n ·  

vention consists of a foidmg p a l l  composed of an indIa rubber or other 
suItable elastic tube for the body, a metal hoop or band a t  tbe top a n d  bot·  
tom, a WOOd, rubber, or other E u itable bottom. and bra c e  rods c o n necting 
the top and bottom hoops.  Tbese rods are jOinted t o  t h e  hoops and 
jointed together, so that ,  when the pall Is to be used, they can bc extendea 
to extend the tube, and will hold I t  In the extended condition.  They can 
also be folded down s o  as to fold t h e  tube Into a small, flat, compact pack· 
age for convenIence i n  carrying It  I n  a wagon for use In watering horses 
and tbe like.  Tbe brace rods lire arranged on Ihe outside of tbe tube, and 
connected to the upper hoop by tbe samc connection by which the ball Is 
attacbed, and so suspend the w eight directly from the bal l .  

I m proved Furnace for De8ulphnrizine Ores. 
Edward C. Hegeler and Frederi ck W. Mat tble s,en,  La Sall e ,  IIl.-Tbls In· 

ventlon relates to a new co nstruction of the vertical shaft furnacc for de· 
sulphurizing. calcining, and d rying, In the same , ores or other substances,  
when In a line or powdered state. Vertical series of Incll n e d  plates form 
tronghs , from the bottom of t h e  furnace to the top. Wb en tbe InClined 
plate or trougb a t  the bottom of tbe column Is empty, tbe ore of tbe trough 
next above It flows down Into I t  until It  Is  filled, and tbls proccss takes 
place along tbe whole column of Inclined plat.s or troughs t o  tbe top of 
the furnace, wbere the resenolr Is placed. The removal of the Gre from 
tbe bottom trough causes a simultaneous movement o f  the ore from each 
trough above to the one below, anfl ,. S l iding of thc ore takes place along 
the whole column t o  the top reservoir of the furnace, a n d  from the rcser. 
voir Into the uppermost trough , and this movement I s  arre � t e d  or made 
continuous, just as  the bottom tro ugh I s  allowed t o  rem a i n  full or  b e  
emptied.  The Inclined p l a t e s  a r e  also 00 co nstructed as t o  a l l o w  the pas.  
age of the ascending heat e d  Jrasps under an d n e x t  to the column of ore , 
where the beat Is applied most elfectually In contact w i t h  tbe ore In t " e  
trough. Finally, t h e  Invention consists I n  a m o d H lc . t lon of the po,ltlon o f  
t h e  p l a t e s  w i t h  the 'lse of conducts or p ockets a l o n g  t h e  Inner w a l l s  of t h e  
furnace f o r  cunveylng t h e  gases, from one horizontal passage to t h e  o t h e r ,  
around and o v e r  t h e  s( veral layers of o r e .  

Improved F i r e  I n dicator a n d  A l arm. 
Jobn Fawcett. East Bos ton, Mass.-Thls Inven t i o n  cOll s l s t s  of a l I t t l e  

cage of wire or perforated sbeet metal containing a c a r d  of match e s ,  o r  
otber easily Ignitable substdnce, arranged u n d e r  a s t r I n g  holding a t r i p  
lever, w i t h  whIch a wire Is connected. T h e  wi re e X l e n d s  t o  the Indlcutor 
and alarm I n  tbe olll.ce or occupi e d  room of t h e  building, and Is  attached to 
a wheel,  wblch, wben let Crce by tbe burnIng of the string I n  t h e  aforeeald 
cage , ls turned by a spring, and caused to trIp tbe mechanism of a n  alarm 
apparatus, and at tbe same time present to the slgbt bole through the ease 
the number of tbe room I n  which thc cage Is Ilre d. Any number of tbe de· 
tectors can be arranged t n  a room, I n  dllferent point s ,  a n d  connec t e d  w l t b  
t h e  Indicator a n d  alarm. 

Improved Walk Edll'er. 

Isaac V. Brower and Joseph C.  HIggins, Millstone, N. J -The obj e c t  of 

tbls Invention Is to provide convenient means for edgIng walks I n  yards a n d  

lawns, cutting turf stralgbt a n d  sq uare for tbat or other purpose. : and I t  con · 

.Ists III an axle,  at one end of whlcb Is an ordinary wheel whlcr, runs up.,., 

tbe surface of the walk. At tbe otber end Is a drum which run. upon t b e  

turf. A clrcnlar catter, matle of thin steel, I s  attacbed to t b e  s l a e  o f  t b e  

drum, a n d  I> plowsbare follows t h e  cutter a n d  reverses t b e  s o d  a .  t h A  lat·  

ter Is cut. A gage Is alta" lled t o  tbc plow beam for regula tins tbe deptb of. 
the plow .  
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T1U (Jllaf'(lt (Of' lnsertlon under l/liB Mad i8 81 a LAnt. 

For Ll·ather Manufacturers-Rights for 
Sale of a new patent process of Colori ng l .. eather � most 
delicate C O l OI'd ; from I e .  p e r  akin u p .  For particul ars 
address .T ohn Koppitz,  1 Studley Pl., B o s t o n ,  M a s s .  

Protect your B uildings- Send for testimo· 
nials. N. Y : Statc Roofing C o . ,  6 C e d a r  S t . ,  X. Y. We 
ha ve no conn(>ct ioll with N. Y. Liquid Slate Hoofing C o . 
tor  City on Co. ) ,  who copy our circular . 

vVant ed by a practical Machinist, a situa· 
tion as Dra u�htBman o r  Foreman. Address, E.  Nickel, 
Findlay, Ohio . 

For Sale-A set of Patent Office Reports 
( mechanical ) , 51 Vols.,  from 1819 to 1 87 1 ,  inclusive. Price 
$60. '1'.  Bradburn ,  Bookseller,  29 An n  S t . , New York. 

vVanted-Second hand Telegraph or other 
Wtres . Parties or p ersons having them for sale, p lease 
correspond w i t h  J o siah D .  Heebner, Norrltonvll1e P. O.,  
�Iontgomery C o . , Pa .  

Hal l's Journal o f  Health and Miscellany
'2 a yea r-co n tains best plan for Sell ing Patents . �pe· 
cimen Sumber sent o n  receipt of lOc o 8-1 B ro adway, N . Y. 

Wanted-Applications for Spedmen Copies 
of The Manufacturer a n d  Builder. The cheapest Me
chanical and Sclentltlc Journal I n  the world. $2 a ye ar ; $1 
6 mo s . Address AUs tin Black, Sec'y, S, Park Row, N .  Y .  

Engines for Sale Cheap-Three 8x12 hori· 
zontal stat ion ary j one 1:tx18 ; o n e  5xS. Als o ,  one second 
hand 7 a nd 8 ft. Planers ; 2-8 ft.  20 In. swing Engine 
Lath e s ; 1-6 ft. 1 5 1n .  hand. Enquire at  D. Frisbie &: Co . ,  
Xcw Haven,  Conn . 

For the best Small Portable Engine in mar· 
k e t ,  address Peter Walra th , Chlt tenangu, N. Y. 

50 to 75 H.P. Engine (new or second han 
wanted for s a w  miH i n  J.lichtga n .  Send descr!ptlon a 
price to Lane M 'f'g.  Co. ,  �Iontpeller, Vt, 

Brown's Coalyard Quarry & Contractors' 
paratus for hoisting and conveYlllg matenal by lron c8D 
W.D. Andrews & Bro. 414 W .. ter st.N. Y. 

For Xew Years. Price only three dollar�. 
The Tom Thumb Electric Tel egraph .  A compact work· 
ng telegraph apparatus, for sending meBsages, making 

magnets,  the electric -llgh t ,  gIving alarms, and vari ous 
o ther purp ose s .  Cau be put I n  o peration by any lad. 
Includes battery, key a n d  w ires . Neatly packed and 
sent t o  all part, of the world on receipt of price.  F .  C .  
Beach & C o . ,  260 B roadway, c o r .  Warren S t . ,  N e w  York. 

Diamoncls and Carbon turned and shaped 
for Sc i e n tUlc purposes ; also, Glaziers' Diamonds manu
fac tured and reset by J. Dickinson, 64 Nassau S t . , N .  Y 

No inttonyenience is ever felt in weari ng the 
New Elastic Truss which retains the Rupture, night and 
day, till  cured. Sold cheap by' the Elastic Truss Co.,  683 
Broad way, New Y ork. 

Buy ( l ear's Improved Automatic Dovetail· 
ng 1\1 achine , iloston.  �lass. 

Rue's " Little tliant" Inj ectors, Cheapest 
and Best Boller Feeder In the market.  W. L.  Chase &: 

0. , 93, 93, 9i Liberty Street,  :t\ ew York . 
Flour, Feed, Paint, Ink, and all other kinds 

of Mills . Ross Bro's. WlJlIamsburgh, N. Y . 
Mining, Wrecking, Pumping, Drainage, or 

Irrigating MachineTJ, tor sale or rent. 8ee advert1sement, 
Andrew's Patent,  Inside page . 

Partie� n eeding estimates for Machinery 
of any kind, can on, or address, W. L. (;hase & C o . ,  
93, 95, 97 Li berty Street.  New York . 

At the " Scientific American " Office, New 
York, thoy use the Miniature Telegraph . See engraving 
I n  " Scientific American " Dec .  6,  � 873. By touching dif· 
ferent buttons o n  th e desks o f  the manager, he can com· 
munlcate with any person in the establishment w ithout 
leaving his seat . Splendid for Offices, factories, shops, 
dwellings, etc. Price only $5, wIth battery, e tc . ,  com
plete for working. Made by F .  C .  Beach & Co . , 260 Broad 
way, corner Warren St. ,  New York. 

Iron Steam Boxes for Stave Bolts & Veneer 
C u t ting Machines.  T. R. Bailey & Vail, Lockport, N .  Y. 

Boult's Unriva'ed Paneling, Variety Mold
ng and Dovetailing �Iachlne. Manufactured by B . t tle 

Creek Machinery Company, Battle Creek . Mich. 

For Solid Wrought-iron Beams, etc., see ad· 
vertlsemen t .  Address Union lre·n Mills, Pltt8burgb, Pa., 

or lItho!<fRPh , etc. 
For Bolt Forging Machines,  Bolt Holdint; 

VIBes t o  upset by hand. J .  R. Abbe ,  M a n chester. N . S'. 
Small Tool s and Gear Wheels for Models. 

List fre e .  Goodnow &: Wlghtman ,2.1 Cornhlll,Boston,Ms. 
Haye your Shop fitted out by Gear, of Bos· 

ton,  '\Iass 
'rool Chests, with best tools only. Send for 

circular. J. T. Pratt & Co . . 53 Fulton St . ,  New York . 
Hoot's Wrought Iron Sectional Safetv Boiler. 

1,000 in use. Address Hoot Steam Engine Co. 2d Avenue 
and 28th Street.  N ew York . 

Every Machine Shop and Manufacturing 
Establ1shment should have a. " Universal Hand Planing 
MachIne," attached to any Vise , or to the work i tself, 
for the saving of FIles and time of workman. Jacob 
E .  Sultterlln, �lanufacturer, 60 Duane S t . ,  New York. 

Drawings,Models,Machines-All kinds made 
to order. Towle & lJnl{cr Mf'g Co., dO Cortlandt St., N .Y. 

Brass Gear Wheels, for models, &c., made to 
order, by D. Gilbert &: So n ,  �12 C hester St., Phlla., Pa. 

Superior to all others-Limet & Co .'s French 
Files. They are cheaper than English tlles. They are 
heavier, better finished, and better tempered. Send for 
�rice - 1 i s t .  Homer Foot & Co., Sole Agents, 20 Platt 
Street, New York. 

All Fruit·can Tools,Ferracute .Bridgeton,N.J. 

Dean's Steam Pumps, for all purposes ; En
gines, Boilers, Iron and Wood Working Machinery o f  
all descripttons . 'V.  L.  Chase & C o . ,  93, 93, 97 Ltberty 
Street , Xe w York .  

Lathes, Planers, Drills, Milling and Index 
Machin e . .  Geo. S. Lincoln & Co.,  Hartford, Conn. 

For Solid Emery Wheels and Machinery, 
scnd to the Union Stone Co . ,  Boston, Mass •• for circular. 

For best Presses, Dies and Fruit Can Tools , 
BlIs8 & Williams. eor. of Plymouth & Jay,Brooklyn,N.Y. 

Hydraulic Presses and Jacks, new and sec
ond han d .  E. Lyon ,  470 Grand Street. New York . 

Damper Regulators and Gage Cocks-For 
the best. address'Mnrr1l1 & Keizer, B�ltlmore, Md. 

Steam Fire Engines,RJ.Gould,N ewark ,N.J. 

Peck's Patent Drop Press. For cirCUM, 
,ddreSB Milo, Peck & Co., Rew Haven, Conn . 

Two slight corrections are necess!\ry to our 
answer about horizontal Bun dials, on page 409 of vol. 29. 
In l1 ne 29, T W should be T IT ;  and iIi line 58, for u trom" 
read I i  upon." 

J .  B.  H. can make green ink by dissolving 
btnacetate of copper i u  water, or verdigris in vinegar ; 
or better still, dissolve freshly preCipitated hydrated 
oxide of chromium In ammonia, and add suWelent dis· 
tilled water.-G . S. T.  will find that drying kilns are de· 
scribe d  In onr advertlslng columns .-J . N . C .  Is  Informed 
that our Index of patents contains a list of all the pat· 
ents Issued In each week . -G. B. can probably fasten 
paper to steel by painting the steel with metallic paInt. 
letting It dry, and then using mucilage or glue .-B . D. 
cau produce a crys tallized appearance on tin plate by 
a pplying to It  In a heated state s ome dilute aqua regia 
tor a few seconds,  then washing i t  with water, drying, 
and coating with lacqner.-C . E .  W . proposes an Imp os· 
slbillty.-D. C. does n o t  send data suWclent to explain 
his meaning. 

G. E. asks : Why do veneers , which seem 
firm and solid when tlrst put on,  peel olfwhen they have 
lain a few weeks ? The stock and veneer Is perfectly 
dry, the gl ue Is properly soaked and cooked ; w e  think 
something Is put Into the gl ue stock, to cleanse I t  when 
the glne Is manufac tured, which destroys tile life af the 
gl ue, or else the glue Is a dultera ted to make It heavy. It 
has every appearance of being good gl u e .  A .  If  the ve· 
neer and stock are a 9  described, we know of n o  reason 
why glne properly p repared and applied should not ad· 
here, unless It Is of poor quality or has been adulterated . 
There Is a prejudice among some workmen In favor of 
a dark colored glue, with somewhat of a Btrong odor. 
These properties, however, are Indicative of Impurity 
and bad preparation. Tbe best glue Is  pale colored, hard 
and SOlid, and has a brilliant fracture. It should merely 
soften In eold water, not dissolve ; and the more I t  swells 
wlthont dissolving the better generally It Is. For use, 
It shonld be broken Into small pieces, allowed to soak 
for some hours In cold water. and then put Into a boll· 
Ing water bath, bnt n ever boiled Itself. It Is often In· 
.lured by the use of too mneh lime In Ita prepara tion , 
and too long bOiling, and can be adnlterated with lime 
and pbosphate of lime . 

J .  P. asks : Will your directions, on page 
288, vol. 29, fo r making plastic rnbber, do for sheet vul· 
canlzed ru bber, and will I t  be tlexible after It  18 finished ?  
A .  The vulcanized cannot b e  dissolved a 8  easily a s  the 
pure rubber. 

E. J .  M. asks : What is the proper solder 
and tlux for soldering Britannia metal ? A .  100 parts, 
by weight,  of tin, l one thonsand six hundredth or 
copper. and 1 one tho!,sa�d six h undredth of lead. 
Apply with sal ammoniac. 

E. D. S. asks : Will' a vessel, sinking in mid 
ocean, go to the bottom ? If n o t ,  what is the reason ? 
A. It depends on the w eight of the vessel.  Water Is 
Slightly compreSSible,  and hence becomes heavier as the 
depth is I ncreased.  The vessel will continue to sink as 
long as Its weight Is greater than that of an equal bulk 
of wat er. 

O. H. P. says : 1 .  I bee that petroleum is 
recommended tor removing scales tn steam boUera ? 
Is It any good ? 2. What are the proper dimensions for 
a bolting reel to bolt 1, bushels per honr ? A. 1. We 
do not recommend It. 2. We advise you to correspond 
with a manufac�urer. 

F. H. K. asks : How can I temper spiral 
spriolls of very thin steel wire ? A. Heat over a char· 
coal tire and harden In 011.  

J. T. D.  asks : In re.boring a cylinder, is it 
best to make new h eads ? If not, h o w  are the old ones 
best packed ? I, It necessary to make a new piston ? If 
an engine uses 60 Ibs. of steam where It  should take but 
SO, what am I t o  do ? Shall I bush the exhaust ? A. Or. 
dlnarlly the old hoads and piston can be used. It wonld 
probably be better to bush some of t b e  leaks than to 
contract the e xhaust. 

C. A. B. asks : How are direct acting hydrau. 
lic elevators balanced so as to have the same power 
when 50 feet high as when 2 feet high ? A. They are gen. 
eral1y balanced by increastng the pressuret 8S by means 
o f  a pnmp. 

C. T.  H. asks : 1 . Will cotton do as well as 
silk to wind the wires o f  an electro· magnet ? 2.  How 
can I prepare the I mpresBt on of a medal In wax for plat 
Ing with copper ? I succeed with the medal Itself, but 
not with the impression . A. 1 .  Cotton ans wers very 
well, but .Ilk I s  considered the better. 2 .  The wax 1m·' 
preSSion must be dnsted with the finest plum bago and 
the wire made to connect w i th the plumbago surface. 

G. F. A. J.  asks : Is there any known chem
Ical , or com ")lnatlon of chemicals, whlch would be effec· 
tual ln counteracting the smell of wood alcohol when 
uQed for the manufacture of varnish ? A .  Wood alcobol 
Is distilled from crude pyroligneous acid or wood spirit 
Berzellus recommends the crude spirit to be agitated 
with a fatty 011 t o  remove empyreumatic matter, and 
then to rectify It ,  first from recently bnrnt charcoal and 
next with chloride of calcium. 

C. A. C. says : 1. "That is  coal tar naphtha ? 
2. What Is a good recipe for starch polish ? 8. What ceo 
ment Is nsed In uniting gl ass brackets ? A. I .  Coal tar 
n aphtha i8 a mixt ure of various volatile hydrocarboDs 
obtained from distilling coal tar. By repeated pnrltl· 
cation and fractional distillation, benzole , the chief and 

')st Important constituent of coal tar naphtha, Is  ob· 
talned. 2. Put a small piece o f paraWn about the size of 
a hick ory nut Into a bowlfnl of starch . This I s  said to 
give a polish to the starched article s .  3 .  SQak Isinglass 
In wat " r and then dissolve It In alcohol 8 ozs.,  adEi the 
hot toms o f  mastic varnish (thick but clear) 1 �  ozs. ;  mix 
well. Set the phlRl ln boiling water when the cemen t Is 
to be nsed. 

R S. B. says : If the moon looks larger 
when near the horizon because of the pecuUar condttion 
o f  the atmosphere , the angular size would be greater 
Ilear the horizon ; but with an accurate instrument, if 
any difference were fonnd, It would be that the moon 18 
larger when near the zenith . The cauoe , Instead of be 
ing in the atmosphere . Is i n  the eye, betng an uncon8cious
gl eater allowance for distance In one case than In the 
other. A.  The moon at the zeu lth I s  4,000 miles nearer 
to the earth th an a t  horizon , one sixtieth of the whole 
dlRtance. 

C. M. B. asks : l. Would a sheet of india 
rubber, pure or vulcanized, � Inch thick, be Impervious 
to mercury under a pressure varying from 5 to 15 1bs.  per 
square tnch, a t  a temperature of 1100 ? Would the na. 
ture of the rubber be In any way affected by being snb
jected tc. this action for several months ? 2 .  When mer: 
cury Is kept In an iron vessel, Is the nature of either 
metal atl'eeted by the contact ? A .  1 .  We do not think 
pnre rubber will be affected. 2 .  Not under ordInary clr· 
cumstances. 

A. B. H.  asks : How can I dry glue in win· 
tel' without havIng It frozen ? Could you tell me the 
name of a work o n  the manufacture of glue and sand 
paper ? A .  Glue Is dried on the large scale by exposing 
It to the all' for 2 or 8 days, and, when suWclently firm, 
completing the process by drying In a stove. See arti· 
cle o n  glue in Ure's U Dictionary." 

W. McK . asks : Is there a premium offered 
by any railroad compan} for the Invention of a railway 
gate to close tlelds, etc. , through wblch they pass ? A. 
N o .  

C. M. says : We use water from the water 
works, In a mill which has 150 feet o r  more fall from the 
reserVOir, and we have a great deal of tronble wIth the 
pIpes bursting from so great a pressure. Will the pre.· 
sure be al great on the pIpes If tbe gate or valve half 
way between the mill and reservoIr Is partly closed, sup· 
posing we are not drawing water below the gate ? A. 
We think the pres8ure will be jnst the same, ln this case. 
Your best plan will be to use a stronger pIpe. 

M. W. H. asks : Would any given load re
quire more ponnds pressnre to pnsh It 60 mlles per hour 
than It  would 80 miles, I'rovlded t h ere were no resistance 
from the atmosphere ? 2 .  How many po unds pressure 
(minu8 resistance of the atmosphere) will It  require to 
propel a Ught car, weighing a tun, on a smooth level 
track? 8. If steam be contlned, what will be Its pressure 
at 3000 ,  at 4000 and at 5000 Fah. ? 4. What speed should 
the rim of a 6 Inch circular saw (driven by foot po wer) 
run, to saw the fastest ? 5.  The fast motion of my foot 
lathe will not saw as fast as the slow motion ; why 18 
this ? A .  1 .  Yes, under the circumstances stated. 2 . 
About 8 1 b . .  3. You will tlnd rules, by which yon can 
answer this question. on page 8 1 ,  volume 29. 4. 9.000 

feet per mlnnte Is the speed generally recommended 
for the rims of clrcnlar 8aws of all sizes. This would 
give about 6,000 revolutior.s per minute as the 8peed for 
your saw. 5. We cannot tell, from your meager state· 
ment, why yon do not get good results by Increasing the 
speed. 

P. T. R asks : 1 . May any one make copies 
In white metal of United States and continental eopper 
coins, and of all kinds of aneleRt col n8 and medals, and 
be on the safe olde of tile law � 2. What Is the best meth· 
od of making copies of coins and medals In soft metal ? 
3. May any one make copies of any k I n d  of medals that 
do not show on their face that they a'e copyrighted ? 
A. 1. We do not think there Is any law against making 
such copies. Much expense Is  required to enable one to 
make tlll e  castings of coins and medal , .  2.  A fusible al· 
loy, Which melts at a low temperature, is used. This 
can be made by melting togethfr 8 ozs. blsmuth, 8 ozs.  
tin, 5 ozs. lead. To o btain a sharp casting. the alloy 
should tlrst be poured Into a box, of the size of the 
coin, and the latter Is t o  be pressed upon I t  just before 
It solidifies. 8. Unless the fact that an article I s  copy· 
righted Is marked thereon, the owner has no claim 
agaln.t a n  Infringer. 

R. H. W. A. asks : 1. How can I cement glass 
to metal ? 2. H o w  can I dissolve �namel, used in enam· 
ellng jewelry, so that when applied I t will harden ? 8. 
How can I remove tin sokler from gold or s!lver ? 4. 
How can I amalgamate the zinc plates i n  a Smee's volta· 
Ic battery ? A .  1.  Mix together equal weights of white 
lead and re,l lead, for the cement required. 2 .  Metals 
are enameled by covering them with vltrlfiable com· 
pounos, that is, such as form a glass by exposure to heat. 
You cannot dissolve this enamel or apply lt In any otber 
way. 8. You can melt It,  and scrape It off without In· 
jury to the other metal s .  4. Wet them w ith dUnte snl· 
phurlc acld, and at the same time rub mercury over them 
till a bright coating Is produced. 

C. says : I am running an engine, of which 
the govern�r does not work well.  There Is no place to 
011 the valve, and It sticks. I say that I t  would help It to 
put a lubricator In the pipe to 011  the valve . Another 
man say. that It  will do no good. Which Is righ t ?  A. 
We do not thinK the trouble I s  I n  the valve . It .s prob. 
ably caused by havlug the valve stem packed too tightly, 
or by some ImperfectlOn In the connecti ons.  

J. H. P.,  of Pa.-Minifie's H Mechanical 
Drawing," price '4.00. and Joynson's " Machtne Gear
ing," price $2.00, are the two works you need. They 
may be had of Baird, Philadelphia, Pa., or of Van Nos. 
trand, New York city. 

D. E. B. says : Having read of the primeYal 
copper t0018 found In the old and new world, I should 
like to a8k : 1 .  Is It trne that they wlll cut hardened steel 1> 
2. What Is the texture of the hardened part ? 8. Is the 
tool hard all along, or Is It li ke our cold chisels, only 
tempered at the pOint, or where needed ? 4.  Does heat 
destroy the temper ? 5. What are the electric and mag· 
netic powers ? A .  We are not able to give yon much 
Information on this subject. It Is true that the ancients 
made tools and Instruments of broDze, which 8eemed to 
possess all the hardness or those made of steel,  but the 
process of mannfacture I s  purely a matter of conjecture. 

A. F. asks : Is there any process by which 
nitrogen can be 8�parated from the oxygen in atmos
pheric air. and If so what Is It ? Is the oxygen thus 8ep· 
arated lighter than common air ? A .  Nitrogen can be 
8eparated from oxygen in the atmosphere by burning 
the oxygen ont of the all'. This I s  a.l'eompllshed by set· 
tlng tlre t o  a small piece of phosphorus contained In a 
small vessel tloatlng on the surface of water, and Invert· 
Ing a bell glass over It. The phosphorus will burn out 
or chemically combine with nearly all the oXygen con· 
talned In the jar, leaving the nitrogen behind. This can 
be afterwards free d  from Impurity and dri ed by pass· 
Ing It  first through water and afterwards throngh con. 
cen . rated sulphuric aci d .  Nitrogen Is lighter than the 
air, Its 8peclfic gravity beIng 0 ' 9713, while free oxygen Is 
a little heavier, weighing about one tenth more than the 
atmospbere . 

O. S. says : I am trying to heat my house 
with a hot air furnace ; and in order to avoid the trouble 
and mutilation of plastercd walls, Incident to conveying 
heat by separate and dlstlnet fiues to every room, I pnr· 
pose to have one large register directly overthe furnace, 
which Is In the cellar. Then three ventilating registers 
overhead are to warm three rooms which are rtgbt above . 
Can I do this snceessfully ? A. Experiment shows that 
the most satisfactory results are obtalneti In the opera· 
tlon of a hot air fnrnace, by keeping .he ascending 
enrrent of aIr as Independent of one another a8 pOSSible. 
Heated all' Is sometimes conveyed from a fnrnace to a 
tblrd s tory room throngh a pipe which also supplies a 
portion thereof to the first and second 8tory rooms by 
mean8 of a separate regl8ter In each of these stories ; 
but thl8 arrangement Is aeldom 8atisfactory. We under· 
stand tho plan of onr correspondent 10 to reeeive the 
.. hole volume of warm air Into a first 8tory room, and 
then by three openings In the celUng of thIs room admit 
the 8ame all' Into three rooms In the second story . If 
the upper rooms are perfectly tight, very little air will 

pass through Ihe openings In the ceilin g ;  but If opeu , 
and provided with open ventilators In Ihe tlre tlne. , a 
caprlelou8 8upply may be obtained .  The passage or 
sound, howe\�er, through these openings will make them 
very disagreeable . If ven tilation Is provided for the 
first story room, the warm 9.1r may pass out in this way 
and not ascend to the upper rooms; but without ven tila· 
tlon, u.B the foul ail' of the firlit story must ascend to c o n ·  
tamlnate the all' In the s e c o n d  s t o r y .  Probably the fur ·  
nace I llustrated o n  page 295 of o u r  yolume 2 9  Is  o n e  
that Is planned more strictly In accordance w h h  thl" 
view than any other. In this furnace , the cold all' I tself 
is  divided into separate pipes before it  enters the HIr 
nace ; a n d  t h e  air, warmed i n  t h e  " t p e ,  Is  k e p t  Bcpara tp 
from the other currents until  dischar� e d  at its destina
tion. Our correspondent will tlnd I t  best t o  haye sep . ·  
rate pipes to each room If possible ; a n d  t h e s e  he m3Y 
be able to In.ert I n  his chimney tlues, and so avoid cut· 
tlng away his partitions. 

J .  H. B. asks : How can rubber be reduced 
to a lIqnld stato , so that It will always remain s o ?  I have 
tried benzine and wood alcohol ; the latter I find t o  work 
the best, bnt It  will only dissolve a very littl e .  I haye 
tried linseed 011, setting I t  In the sun. I wish to dlssolv", 
the rubber without heat. A. The dlWculty Is  that most 
of the solventlil of caoutchouc are volllttle,  and those 
that are not, like IInseeli 011, require heat. We would 
suggest dissolving the rubber first t n  caoutch ouc1ne , 
a liquid distille d  from India rnbber, and while liquid 
adding lfnseed oil, and stirring untn a homogeneous fiutd 
is obtained, 8.S the 01) Is  also dtssolved by caoutchouctnc .  
As the latter eV'porates, add the 011.  w i t h  frequent stir. 
ring until thick enough . 

J. S. S. says : Please answer through your 
Invaluable paper : 1 .  Where can I get a permanent mag· 
net that will 11ft 8 Ib8., and w h a t  will  be Its  probable 
weight ? 2. What force would It  exert at a distan ce of 
one sixteenth of an inch from the poles ? A. 1 .  From 
any good maker of physical apparatus. Horse shoe mag· 
nets of l Ib.  weight have been made to sustain more than 
26 1bs.  2 .  You had be tter determine this by experiment. 

J. P. C. says : I have a eng-ine house some 
sixteen feet from a well . The wellhas a cucumber pump 
in It, and Is  26 feet from platform to bottom. If I tap a 
pipe Into the pump stick, either aboye or below tho 
stationary tube or box. and carry the pipe Into the en
gine hou8e. and there attach a lift and force pump, will 
It  work 8atlsfactorlly ? A. We see no reason why Ihe 
proposed plan will not w ork sa t tsfactorlly. We never 
reCommf'nd any partIcular make of machinery In these 
columns . 

B. asks : Ho w can I make alloys of metalH 
that will melt at 8150 and 8230 Fah . res,ectlvely ? A .  
The rule for making these alloys h a s  follows : Melting 
point of alloy = per cent by weight of lirst metal X it. 
temperature of fusion + per eent of second metal X it. 
temperatnr� of fusion, + etc., if more metals are used . It 

Is  found, In practice, that this rule does not al ways give 
the melting p o i n t  w i t h  accuracy ; and It  will proba bly 
be necessary for yon to experiment a little, using the'  
rule as a starting pOin t .  

S. A. says : A dispute has arisen between a: 
friend an� myself as regards the hea t of water In a boll· 
er when under a steam pressure . A says that water 
bolls at 2120 at the pressure of the atmosphere, an,l the 
hlgh.r the pressure the higher I ,  the bOiling point of the 
water. B.  says that the boiling pOint does n o t  rise, that 
It  Is always 2120 Fah . Which I. righ t,  and what Is  the 
ratio of the increase, i f  any ? A. A Is righ t .  You will 
find the rate of Increase given tn a fonnul9- on page 81 
of volnme 29. 

H. A. S. asks : How can I make a Roft solder 
for cans, that can be easily cut with a knife ? A. The 
usual plan, when it  fs  desired to fssten o n  a cover that 
can be eRany removed, Is t o  use very thin plate for the 
cover, and fasten It  with a small amount o f  common 
soft solder.  

J. G .  says : I am running a 8 x 12 incheR 
engtne at 100 revolutions per miuute. Steam varies from 
55 to 70 I b s .  on the gag e .  T h e  boiler Is  an uprIgh t ,  42 
Inches diameter and 7 feet high , with 86 three Inch tlues.  
In the month of September I burned 190 bUShels  of  soft 
Illlnol8 coal In 2ij days of 10 hours each (BO lb • .  1 0  th� 
bushel ) .  How many Ibs . of coal per horse power per 
honr am I burning ? Is the engine dOing good duty ? I t  
Is a plain slide valve e n g i n e  w i t h  l a p  cnttln g o fi  "t about 
M of the stroke. An s we r :  From the data sent, we are 
unable to make the calculation you deSire, as we have 
no way of determt nlng the mean and back pressure. 
Send us a sketch of your valve and ports, wIth note o f  
dimensions. I f  t h e  point o f  cut· o t!' ! s  a s  stated, y o u  must 
have a very large exhaust port, or a distorted action. 

M. asks : Given a rotary nil' pump of ordi· 
nary conttrnctlon, by wh.t sim ple rule can I c .lculate 
how to Incre.se or diminish the slze,.eeplng the different 
proportions correct ? A. We do not think there Is any 
safe rule by which you can calculate the details of a 
pump of larger or smaller size, from anotaer of glYen 
dimensions and different size . 

E. A. says : Sheet iron pans are n�ed for ' 
the evaporation of sap; a pan S feet long x S fe et wide 
wonld give 24 feet heating surfac e .  How much WOUld, 
It add to Its evaporation to put 111 14 three Inch fiues and! 
let the tlre pass tbrough them and over the 24 feet heat. 
Ing surfaee ? Would It make any difference how close 
together the fines were ? Would smaller or larger tlues 
be any better ? A .  The proposed plan would work well , 
If It  did not heat the sap too mUCh . It will make little 
difference what size and number of fiues you employ, If 
you are careful to give them sufficient area to ensure a 
good draft. 

E. S. A. says : 1. The atmosl'heN at the 
equator bas a veloctty of rotation less than the eart h ,  
equal to t h e  velocity of th e trade winds. L e t  us a8sum e ,  
however, that It Is t h e  same. T h e  force of gravlty a t  the 
surface of the earth Is 289 times greater than the centrif· 
ugal force, and decreases as the square of the distance 
from the center of the eart h .  The centrifugal force In 
creases as the distance from the center of rotation. Is 
there then any reason why the atmosphere may not a t ·  
taln a hlght (from the snrface of t h e  earth) o f  6� times 
the semi , diameter of the earth ? 2. If the atmosphere 
were Inlluenced 801ely by the two forces above men· 
tloned,  the highest part would be over the equator, that 
Is,  the plane of the greatest diameter of the atmosphere 
would coincide with the plane of the cele8t1al equator .  
B u t  when we consider t h e  Infiuence of t h e  attrac· 
tlon of the snn and moon , and the extremely mobile 
character of the molecules of the atmosphere, would 
not the plane of the greatest diameter be Inclined from 
the plane of the equator towards the plane of the fcllp. 
tic, so as to alm08t coincide with I t ?  3. What Is the av 
erage velocity of the trade wlnd8 ? I do not tlnd It stated 
In any of my bo oks . 4. In what work will I tlnd these .ub· 
jects most thoroughly dlscnssed ?  A. The earth, when 
finld, assumed I ts present form of eqnlltbrlnm, an oblate 
spheroid. Therefore the atm08phere would be of unl· 
form depth, ao regards centrifugal force, If the earth 
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conttnued to t urn unIformly. 2. The SlImBl Service will 

deCide the question o f  aorial t ide • .  3 .  We do not k n o w .  
4 .  The "  Physical Geography of t h e  Sea" Is 8 superficial 
work , thougb i n terestin g . 

S. S. askR : How can I calculate the torsion
al strain , or u l timate reSistance to rupture, of a wrench· 
j n g  or t W I s t i n g  force applied t o  rectangu lar bars of C8.st 

and wrought iron, the length o f  the lever t o  wbich the 
force I .  appHed being known ? A. Let S � on e .I de In 

f n ch es , '(J  == o t h e r  sI de In inches,  L = l e verage in I n ches . 

For C".;t iron: Torsional strength in lbs. = 
12.000 X S'  X 8' 

v'S' + 8'xL 
.For Wl'Ollght iron: Torsional strength i n  lbs . = 15,OOOX �� X82 

v'S'-F", XL 
The constanta gh"en arc average value8 . 

E. A. S. asks : How can I make ink that will 
\\-rite with a "  grpcnis h "  color, at first , and aft erwa rds 
ch ange tv a U C C [I  b l a c k ? Answer : There are various 
fOl'lnuhc for making i n k .  ",Ye can recommelld this on 
good n u t hority : A l e p p o  gal1s  ( we ll bruised) 4 o un ces ,  
d e a n  � oft wat e r 1 q u art ; macerate in a c lean corked 
b u t t l e  t en dar� or t "ro weeks. w ith freq u e n t  agitation . 
Then a dd gum arabic ( <1 l ssolved in a w in eglass full  o f  
watr!")  1 }.:l  o u n Ct' S .  l un:p sugl1r ?f ounce,  mix wel1 a n d  
a f t e r w a r d s  fu r t h r add suI  hate of iron (green copppra.s) 
c r u s h e rl fine , 1 7f o unees ; agitate occasionally for t w o  o r  
t h r e e  days j t h e n  d c c a n t  fo r u s c ,  b u t  i t  i s  bet t er to l e t  
t h e  w h olc di gest together t w o  o r  t h r e e  w e e k s .  Pro duct 
o n e  quart, pale at fi rst but soon turning 1ntense1y black . 

J. E. A. asks : Are tables ever moved in the 
pre sen ce o f  so ·cn l led medi u m s ,  w i thout contact with aHy 
person o r  mechanical de v ic e w h a t ever ? A. Statemen ts 
to t h � t  effl!ct have frc qu en t ly beell lIla de, but  we sho uld 
require � t rol l��r e v ide n c e than has yet been prese n t e d  
t o  i n dlll:e u s t u  ert' d l t  them . 

A .  �I . S. say s : A. H. on page 363. inquires 
ho,y h e  c u n  r e m e dy the l a c k  of p o  wer In a 25 feet  breast 
wheel.  The o n l y  remedy is in ru n ning It faster, not 
slo w er , using as m u ch ( a n o  a H ttr e more) water t n  pro

p o r t i o n  as i t runs fuster than before. Let him reduce 
the 8 fe e t drum 80 as t o giYe the  whetl a lt tt le advantage 

ovcr the prese n t  arrangeme n t .  He w ill not get 80 goo d 
11 result from t h e  ,va t er as forme rly , a n d  will consequen t 

ly e e c d  to ll1f\ke a I 1ttle allo wance for that . I sho n ld say 
that if th e  8 fe c t drum was r e d uced to 7 fect , or if the 

pulley dri ve n by the 8 fee �rum was l agged 1U p ropor· 
t i o n ,  hc w o u l d be enabled t o ge t spe ed . There might be 
II qu -:- St iOll of s u pply of w at e r  in the latter case . 

MINEHAI.S.  ETC .-Specimens have been re
ceh'ed from the following correspondents. and 
examined with the results stated : 

• 

.J . I ! .  E . -FrOID our recoll e c t i o n  of the ilma U spec1-

m e n  o f  bl u e clay s e n t .  it  c o n taIned n o  graphite . AI· 
t hO ll ,� h  g:-aph t t e  it'! s o m e t I m e' S  c o n t ? m l nat e d wi th cl ay , 
i t  gen era l l y o e C lirs in q nart z ,  gra n i t e ,  gneiSS,  or carb on , 
a t c  of l i m e .  :\I <!n y clays tak e a p o-lis h from the finger 
nad ; and whcn d a rk , as blue clay, the luster is  metallic 

like that (.of plumbago, alth ough n o n e  o f  the latter be 
present .  Graphite , again, when dis£emiDsted i n  p rimi 
tive or tran �i t ion rocks,  occurs in mi n u t e 8cales or no
dule!:! o f  diffe r e n t  !i l zes n o t difficult t o  distinguish_ 

Should it occur 1n small masses wi th clu.y , it could be 
Rcpara.tcd from the cl"y by washing and ru nning off the 
.usp en de d clay.  th c p l umbago . I n k l n g  to the b o t t o m  of 
the vessel .  

J. II .  S.-The t ar enclosed I s  a hydrocarbo n  of the na· 
ture of lIquid bitumen, a n d  thc substance from which I t  

hti s been obta in ed 1s  p robably (j udging from the mineral 

enclosed) a l i meston e impregnated with bitum en . The 
mineral h; Ihne s t onc ,  conta i ni ng a small q uan ttty o f Iron 
pyrf t e s .  From the indica t i o n s  disclosed, and the fact 

that oi l is f oun d  floating o n  tbe surface o f  ponds i n  the 

" i cimty, we ehoulll j udge that p etroleum might be foun d 

at a suffi c i e n t  d e p th . 

.J . H .-This ore is mlcaccouEt oxide of iroD . so called 
from Its heing casi ly bro i.:en a n d  reduced to s m a l l  shin

ing 8calc� like mica. I t  I s  often found tn c o n n ection 
w1th common � p ecnlar iroll , an d is sometimes assoctated 

with t h e  red oxide o f  Iron,  b ut is  rare1y i n duftlcient q USl n· 

t it y  t o  b e  e xp lore d by i t s e l f .  I t  yields about iO per c e n t  
o f  go o d l i o n . 

W. )1 . L .-S c l en i te , a p lIre \·nrirty of crys ta1 fze d SUl

phate of lime o r  gyp!mm. 
A.  )1 .  B.-Carbonate of iroll , or I parry tron, a com· 

p o u n d  of carbonic acid and iron . 

A eorresponclent Hends us the following 
problem : 1 i s  a. p l s to n , 6·,5 s q U 9. re inches in area, moving 
ai rt1�ht in cy l i n der S .  2 1 8 8  p i s t on , 12 · 56 square inches 
In  are a , moving airtight In cyHnder 5 .  3 3  I .  a eyllnder 

0 · 23 square in ches in area and of at least  3 inchcs stroke. 

4, 4 18 au a n n ular space l inch deep between the head of 

t h e  crliuder, 5� an d the ptston, 2 .  5 is  a cyltn d .. 12 ·56 
8 quare inches in area s n rt  12 inche s long. 6 i 8  a funnel  

w i t h  cock a n d  p i p c , through which 5 may b e filled with 

b' '(f," -:p 
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fluid by o p e ni n ; the cock 10 to let a i r  o u t-filling fir.t by 
removing plug.  £I, a n d fil ling up to do tted l i n e  b, then re
placlng pI ng . 7 au (i S i s  a bent t ub e of 6'25 sq uare inches 
are:\ ,  a t t a c h e d  t o  cyl i nder 5 .  9 i s  a plug t o  sto p mouth 

01 � ai rti gh t . 10 a.nd 11 are ordinary cocks .  12 and 13 are 
ordin ary p i s t o n  rods . If 3, 4, 5, 6, 7 and 8, b e i n g  full  o f  

water or mercury and a l l  the cocks clostd,  pistons b e i n g  
I n  p o si t i o n  .hown In the figure , if  the plug 9 I. re moved 
and w e igh t s are so placet! as to overcome the friction of 
the p l . t o n , w!ll they fall ? If . 0 .  with what vel oci ty. 
and h o w  far !! [ \Ve thi n k our rea ders will have n o ditH.

culty in fl o l v i n g  this question,  as i t  is  capable of rigi d 
demoll s t ration , 1f we Igh ts of the moving parts and the 

l iqui d are glYen . We shall  be glad t o  have replle •. -
EDS ] 

F. C. L. asks : How can I make an emery 
wheel ?-S. H. N. asks : Is t he superheatfng attachme n t  

placed I n  the Gre.t Ea,tern .teamer stlll i n  use ?-C .A .  B. 
a.ks : I. there pu bll.hed . book Of Instructions on new.· 

1titufifit 
p.per and job prln tlng ?-S . A. T. ask. : How dld the old 

Roman s  calCUlat e  sums by numeral letters ? Fo r exam· 

pIe. how did they divide MDCCCLXXII by XXI V. or 

mu l tiply DCCLlI by XXIV ?-R. C .  C .  a.k. : How can I 
make colored transparent  ptctures for the magic lantern? 
I ('snnot make water co lors transpare nt . 
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By X. 
On Coal Tar Products. By J.  T. P. 
On the Labor Question. By N.  A. W. 
On Hamming the Mold. By B. 'V. 
On Magnets .  By· C . H. ;\I . 
On Solar Heat. By J. G.  

Also enquiries from the following : 
Q. x. p.-J. �I . c .-c. L.-A. L. B.-A. B.-II . & C o .

C. C .-J . H. W. 
Corret�pondentf' in differen t parts of the country ask : 

W h o  make. the be.t f o o t  power j ig .aw ? Wh.t Is the 
be.t work o n  short han d  wrIting ? Who ,ell. the bes t 
post hole augers ? Makers of the a bove arttcles w il l 
probably promote their interests by ad,,·erfistng, in reo 

ply. in the RCIENTIFIC AMERICAN. 
Correspondents who write to ask the address o f  certain 

manufacturers, o r  where specified articles are to be had, 
also those havihg good8 for sal e ,  or who wdnt to tlnd 
partnen, should send with their  communicati o n s  an 

awount 8utHc1ent t o  cover the cost of p ubl1cation under 

the head of H Business and Personal " which i s  specially 

devoted to such en quiri�l5 . 

rOFFICIAL.] 

In dex of Inventions 

Fon WHICH 

Letters Patent of the United States 
WERE GRANTED IN THE WEEK ENDIKG 

December 9, 1873, 
AXD EACH BEARING THAT DATE. 
[Tho •• morke d (r) are rel •• ued paten ts . ] 

Alarm, burglar, H. L. Bro wn . . . . . . . . . • . . . . • • • • . . . . .  1-15,332 
AlkaHne oolutlons.  re· uslng. J .  H. Dugan . . . . . . . . .  H5,'IC9 
Axle . earrlage , S .  S .  Cook . . . . . . . . . . . . . . . . . . . . . . . . . . .  J.l5,280 
Bale tie, cotton,  G. �. Beard . . . . . . . . . . . • . . . . . • . • . . . .  145,273 
Bale ties,  formIng, J. McClean . • • • • . • . . . • . . . . . . . • • .  1-I5,35�j 
Ba nd s. making- endless, L .  B inllfl . . . . . . . . . . . • . • . . . . .  1-15,386 
Bed, sofa, E. N.  Do rIng . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-15,.1O t 
Bedstead, E. Morris . . . . . . . . . • • . . • • . . . . . . . . . . . . . . . . . .  1-15,305 
Bedstead , sofa, J. B. Harlow , ( r) . .  . . . . • . • . . . . . .  . . . .  5,678 
Bee h ive , L. Adamf' . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  145.S24 
Bel t .  endle •• driving. J. F. Relgart . . . . . . . . . . . . . . . .  145,447 
BillIard cushion, M. De lan ey, (r) . . . . . . . . . . . . . . . . . . .  5,681 
Billiard cu"hlon,. mold for. M. Delaney. (r) . . . . . . .  5 ,680 
Blowing machine.  J. G .  Baker . . . . . . . . . . . . . . . . . . . . . .  145,�82 
Boiler. wash, ·Vol. W. Turtelo t • . . . . . . • • . . . . . . . . . . . . • .  145,318 
Boot and 'hoe h e e l .  DIake & Libby . . . . . . . . . . . . . . . . .  145,389 
Beot heels, burnishing, R. C. Lambert . . • . . . . . . . . . .  145,430 
Boots , e t c . ,  lasting jack for, J. C. Dre w  . . . • . • • . • . .  145,407 
Bottle stand. wire. G. D. Dudley . . . . . . . . . . . . . . . . . . .  145,284 
Boxes , shee t metal,  W . •  J. Gordon . . . . . . . . . . . . • . . . . .  145,412 
Bracket. metall!e .  A. D. Judd . . . . . . . . . . . . . . . . . . . . . .  145 .351 
Brick machine , J .  M .  Mitchell . . . . . . . . . . . . . . . . . . . . . .  145.358 
Brick machine ,  L. Plt tterson . . . . . . . . . . . . . . . . . . . . . . . .  145,444 
Bridle • •  etc . •  pun ehlng . J. B. Gathright .  . . . . . . . . . .  1'15,292 
Bru.h . fountain .  R. Lapham . . . . . . . . . . . . . . . . . . . . . . . .  145,301 
Buckle, harne89,  J. Allbee . . . . . . . . • • . . . . . . . . . . . . • . • •  145,270 
Bureau and wardrobe, H. H. S taugaard . . . • . . . • . . .  145,312 
Burner, lamp, R. S .  )!erri ll . . . . . • • . . . . . . . . . . . . . . . . . •  145,.138 
But ter worker, lJ . ,Yo Dake . • • • . . . . . . . . . . . . . . . .  , . • . .  145,3SR 
Camera, stereoscopic, "' ... . Harrts . . . . . . . . . • . . . . . . . . .  1 45,296 
Can, milk, .J. F. Ca.ss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145,334 
Can.  paint,  J. R. C ole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ll5.·IOO 
Can. paIn t . H. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145,440 
Can, etc. ,  paint,  F. L. M llle r . . . . . • • • . . . . . . . . . . . . . • .  145,43H 
C ar axle box, J. G. John s on . . • . . . . . . . . . . . • . . . . . . . • .  145, j25 
Car brake. J. G.  Wiggin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.-1>0 
Car coupUng, J. Keck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1·15,,128 
Car c oupl1ng, Kr apf & Boerckel . . • . . . . • . . . . . . • . • • . .  145,353 
Car coupJ!ng. H. H. P�tter . . . . . . . . . . . . . . . . . . . . . . . . . .  1 45.146 
Car coupling, A. Strain . . . . . . . . . . . . . . • • . . • • • . • • • • • . • •  U5,371 
Car, rai l way, C. 'V. Saladee • . • • . • • • . . . . . . . . . • • . . . . . .  145,865 
Car, railway, C. "'- . S&lade e  • • • . . . . . . . . . • • • • . • . . • • • .  145,366 
Car .tart.r. A. Whittemore . . . . . . . . . . . . . . . . . . . . . . . . .  145,468 
Car wheel lubrica tor , W. A. Bullard . . . . . . . . . . . . . . .  145,395 
Carriage, chtld's, J . N .  Hazelip . • • • . . • . . . . • • . . . . . . . .  145,298 
Carriage curtain fa sten ing, F.  Baumgartner . . . . . .  14;;,828 

Carrl.ge sprIng. J. Bullock . . . . . . . . . . . . . . . . . . . . . . . . .  145,333 
Carriage spring, R. Walker . . . . . . . . . . . . . . . . . . . . . . . . .  145,374 
Cart loading scoop , A. Vreeland . . . . . . . . . . . . . . • . . . .  1J5,:J20 
ChUrn da.her. G.  W. Barker . . . . . . . . . . . . . . . . . . . . . . . .  1 45.272 
Cigar box, H. Fowle r . . . • . • . . • . . . . . . . . . . . . . . . . . . . . . . .  145,290 
Cock, gas, E. M .  Morris . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  145,H2 
COQP, fol di ng, E. P .  Lawrence . . . . . • • • . . . . . . • . . . . . .  145,30� 
Corn 8heller, J. Mar8h all . . . . . . • • . . . . . • . . . . • . . . . . • . . .  1 4ri,356 
Corn .ho eker . G. E. Johnson . . . . . . . . . . . . . . . . . . . . . . .  1J5,423 
Corpse preserver, C.  O .  Peck . . . . . . . . . • • • . . . . . . . . . . .  145,307 
Cotton opener fe ed , R. Kitson . . . . . . . . . . . . . . . . . . . . . .  145,SCO 
CrimpIng machine. L. p. Lum . . . . . . . . . . . . . . . . . . . . . .  145,303 
Culttvator, wheel,  G .  Bradley . . . . . . . . . . . . . . . . . . . . . . .  145,a31 
Curtain fixture, C. C.  )1 o o re . . . . . . • . . . . . . . . . . . . . . . . •  145,:;59 
C utter, angle iron, H. )lcGufile . . . . . . . . . . . . . . . . . . . . .  115,·i37 
Dental filling, e.  E. Blake . . . . . . . . . . . . . . . . . . . . . . . . . . . 145,275 
Dental purposeg, metallic foil for, C. E. Bla ke . . .  1 45,274 
Dis infec ting c ompound , Lee & Davig . . . . . . . . . . . . . .  145,433 
Drill,  rock, ".,.. Roberts, Jr . . . . . . . . . . . . . . . . . . . . . . . . .  145,364 
Drill ,  seed, H. H. D. Morrison . . . . • . • . . . . . . . . . . . . . . .  145,443 
Egg carrier. W. A. Laverty . . . . . . . . . . . . . . . . . . . . . . . . .  145,,131 
Engine. rotary .te.m. W. F .  Moody . . . . . . . . . . . . . . . . 145,304 
Engine , steam and air, F. J. Crouch • . . . • • . • . . . . . . .  145,281 
Engine , vapor, 'v. Wells . . . . . . . . . • • . • • • . • • • • . . . . . . . .  145,466 
Equ.lIzer. draft . Collin. & Stlle . . . . . . . . . . . . . . . . . . . .  115.4U 
Explosi ve compound, C. Dittma.r . . • • • . . . • • . . . . . . . .  145,403 
Eye and lung pro tector. G. A. Crofutt . . . . . . . . . . . . .  145.337 
Faucet, bung, G. D. Lee . . . . • . . . . . . . . . • . . • • • • . • . . . • • •  145A32 
Filter for wine. C .  W .  Farclo t . . . . . . . . . . . . . . . . . . . . . .  145.288 
Fire brick stove linings, etc., E. H .  Richter . . . . . • .  14�,443 
Fire extinguisher, W. L. Drake • . . . . . • • . . . • . . • • . . . •  145,405 
Fire extingul.h er. W. L. Dr.ke . . . . . . . . . . . . . . . . . . . . .  145,406 
Furnace for reducfng iron ores, J. Wils on . . . . . • . . .  145,471 
Furn.ce . zlne. E .  H. and F. G. Richter . . . . . . . . . . . . .  H5.450 

�tUttitau. 
Furna.ces , e tc . , Un lng , A. E .  Bates . . . . . . . . . . • . . . • • •  145,SS2 

Game apparatus, R. E. Bean . . . . . • . • • • . . • • . . • • • . • • • .  145,385 
Game board . A. F. R. Arn d t  . . . . . . . . . . . . . . . . . . . . . . . . . 145.271 
Gas, water, E. J. Jerzmanowsk1 . . . . • . . . . • • . . • . . . . .  145,350 
Gate . M .  Looml . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145 ,434 
Gate fa .ten er. J .  H. Ni chol . . . . . . . . . . . . . . . . . . . . . . . . .  145,362 
Generator, steam. E.  Go ddard . . . . . . . . . . . . . •  : . . . . . . .  145,298 
Glue, manufa c t ure of, B. �'. Shaw . . . . . . . . • • . . • . • . . .  145,434 
Grain cleaner anll crushe r, N. Thielen . . . . . • . . . . • •  145,314 
Grate , stove, G. R. Moore . . . . . . . . • . • . . . . . . . . . . . • . . . . 145,�60 
HarneFs lo o p , F. Hickman . . . . . • . . • • . . . . . . . . . . . . . . .  145,299 
Harve s te r  dropp er , A. J. Hodges . . . . . . . . . . . . . . . . . .  H5,·H9 
Hat Hn lng •• label for. T. W. Bracher . . . . . . . . . . . . . . .  1 15,391 
Hay 1 0a der . C . E. W.rner . . . . . . . . . . . . . . . . . . . . . . . . . . .  145 .321 
Heater, wa ter, A. Spen ce . . . • . . . . . . . . . . . • . . . . . . . . . . . .  145,45i 

Hides o r  skins,  s we a ting , ,Yo M. �Iaso n . . . . • . . . . . . .  145,436 
Hi n ge, stop, G. C. Thom .. . . . . . . . . . . . . . . . . . . . . . . . . . .  145,3 15 
Hoop b e n d I n g  machi n e ,  E .  Coa pman . . • . . . . . • • . . . . .  145,39R 
Horse po wer, D. 'Voo dbury . . . . . . . • . . . . . . . . . • • . . . . . .  145,·;i3 
H orses , device for detach ing , E. P. J ones . . . . • . • • .  U5,426 
H orseshoe , G. H. To dd . • . . • • . . . . . . . • • . . . . . . . . . . . • • • .  145,4f3 
Horsesho e natls,  H. D. Cowles . . . • . • . . . • . . • • • . . . . . .  145,336 
IIo f:! e ,  fit'ltble p lay p i p e  for , J. Greacen , Jr . . . • . • . .  145,415 
Hydrant ,  W. H .  Graham . . . . . . . . . . . . . • • • • • • . . • . . . . . . .  145,294 
t ce creeper,  H. H. Earle . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143,340 
In dica tor , low water,  F.  S t ec le . . . . . . . . . . . . • . . . . . . . .  145,869 
Ingot m o l d , )i .  Ch urchma n  . . . . . . . . . . . • . . . . . . . . • . . . .  145,278 
Inksta n d , A. D .  J udd . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  1-15,352 
Iron and steel , welding,  J. Poppi ng . . . . . . . . . . . .  ' " . .  145,-145 
Iro n ,  manufa c ture of,  W. J. Taylor . . . . . . . . . . . . . . . .  145,461 
Iro n ,  m a n ufacture of, 'V. J. Taylor . . . . . . . . . . . . . . . .  145,.J.6� 
JOin t , ba ll an d  s o ck e t , M .  'V. St . John ( r) . . . . . . . .  5,67!J 
Jo urnal a n d  bea ring , J .  W hitaker . . . . . . . . . . . . . . . . . 145,467 
J o urnals , e tc . ,  packing, S. Baxendale . . . . . . . . . . . . . .  145,35..1 
Key, door, J. Coll ins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H5,401 
K nIfe • •  h o c .  A. J .  Ha ll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 -15 ,295 
Latch,  t."at< : ,  G .  � .  Sharp . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145 ,36 :>  
l .. u.thc chuck, slcigll be l l , 'V. E. Barton . . . . . . . . . . . . . 145,383 
Liquid mea sure , "�Qver & Johnson . . . . . . . . . . . . . . . . .  145,�71 
Lithographic press. ll .  H ube r . . . . . . . . . . . . . . . . . • . . . . .  145,410 
L1 t h o f!r6 pllic p ri n ts on gla ss , etc., O. P. ".,.oltt . . . .  145,-472 
Lock. II .  S tei n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145,370 
Loom, 8.  '1'. Th omas . . . . . . . .  . . . . • . . . . . . . . . . . . . • . . . .  U5,316 
L o u n g e ,  A. Heyer. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  145,418 
Lounge and chair, �1. P. RU aso n  . . . • . . . • . . . . • . . . .  14:-1,452 
Lubricato r  for car�wh e e] s , ,\". A. Bullard . . . . • . . . . .  1 45.395 
Marble. etc . ,  artificial, F. H. lIall  . . . . • • • . • . • . . . . . . .  145,:�45 
�lc at h o l der, S.  Bebse l . . . . . . • . . . . . . . • . . . . • . . . . . . • . . .  H5,3'Z9 
)lechall ical movement, J. S. Cr8ilston . . . . • . . . . . • •  145,40� 
�Ie d ical comp o u n d ,  W. F. Staten . • . . . . . • . . . . . . • . . .  145,813 
Metals, compreE: sIng cast, 'H.  'V. Barnum . • . . . • • • . .  145,325 
M lll , clay, Vaughn, Camp & MerrIll . . . . • . . . . . • . • • • .  145,.373 
)lltering machine, C. Loetscher . . . . . . . . . . . . . . . . . . . .  145,S54 
:)fop head, C. B. C l ark . . . . . . . . . . . . . . . . • • . . . . • . . . . . . . .  H5,S97 
�I utl . t a n d ,  L. Berg t old . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145,330 
� u t  lock,  E .  Kaylor . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . .  145,427 
Organ valve, p i p e ,  \V. Sch ulke . . . . . . . . . . . . . . . . . . . . . .  145,453 
Oll cloth.  prin ting. W. E. Wort h . . . . . . . . . . . . . . . . . . .  145,379 
Ore wa�her, H. Sol li day . . . . . . . . . • • . . . . . . . . . . . • . . . . . .  145.455 
Paper, des ign er'� , A. Akeroyd . . . . • • . . . . . . . . . . . . • . . .  U5 269 

Paper c ut ting machine,  G. A. \Va lker . • • . . • • . • • • • . .  145.464 
Pcg cu t ter , A. 'Vn l ttemore . . . . . . . . . . . . . . . . . . . . . . . . .  H5,46� 
Pia n oforte a c ti on . A. K. He b.rd . . . . . . . . . . . . . . . . . . .  145,41'1 
Plan e  Iron.  E .  Quast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145.31 1 
Plnn1 ng machi ne shaving con duct or, W. Weaver. 145,Si5 
Plan ter, corn, J .  Cas c . . . • . . . . . . . . . • • . . . . . • . . • . . . • . • . .  145,396 
Plastering mach1ne,  StC'vcns & Watson . • . . . . . . . . . .  145,459 
P l o w ,  subsoi l  gang, C.  )I yers . . . . . . . . . . . . . . . . . . . . . . . 145.:16 1 
Pres •• c o py i n g a n d  fol ding. S. W. Odel l . . . . . . . . . . . . 1-I5,3U6 
Pri n ter's perfora t i n g  rule , C. W. Ames . • . . • . . . . . .  H5,�80 
Printing i n ki ng apparatus, M.  Englan d . • • • . • . . . . . •  U5,�41 
Pl'opeller for vessel8,  J .  D. Fra8e r . . . . . . . . . . . . . . . . .  145,342 
Railway rall joint , W. G . Dunn . . . . . . . . . . . . . . . . . . . . .  1l5,339 
Ra ilway rail joint, W. Thompson . . . . . . . . . . . . . • • • . .  145,372 
Railway Signal, pneumatic, W. E.  Pra1 1 .  . . . . . . . . . . .  145,SJ9 
Railway trackfl , repairin g, "�arfteld & Elmer . . . • • .  145,41)5 
Ra!l way e leetrie Signa l . F. L. Pope . . . . . . . . . . . . . . . .  145.308 
Refrigerator, R. Thomson . . • • . . . • . . . . . . . . . • . . . . . . . .  145,317 
Roller, sand paper, H.  'V. Bre t t . . . . . . . . . . . . . . . . . . . .  145,392 
Sash balance, R. Fari e s . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  145,2h9 
Saw gumming mach i n e ,  H. Baughman . . . . . . . . . . . .  145 ,327 
Screw, J. Frearsoll . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  145,411  
Separa tor, o r e ,  H .  P. Mi l O t . . . . . . . . . . . . . . . . . . . . . . . . •  145,441 
Sewing 1D9.ch l n e .  Fanning & X ugf'n t . • . . . . . . . . . . • .  145";287 
Sewhlg machi ne shuttle ,  G. ·W. Hun te r . . . . . . . . . . . .  145,348 
Sheet me tal ware , ha ndl � for, J. Fall ows • . . . . . . . . .  145,286 
Shirt. S .  S. G ray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145.41l 
Sh utter a n d  window fasten er . ",Y. T. Frr . • • . . . . . . . .  145,:U3 
Sifter, flour, F. U.  F o rd . . . . . . . . . . . . . . . • . . . . • . . . . . . . .  Htl,410 
Signal , pneumat1c r a i 1 w a y ,  ,Yo E. Prall . • • . . . . . . . . .  145,30H 
Signul , switch, C .  'V. Sp ayd . . . . . . . . . . . . . . . . . . . • . . . . .  1 15,456 
Skate, C. W. Jenkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.349 
Skirt proteetor, G. E. Kin g  . . . . . . . . . . . . . . . . . . . . . . . . J.15,429 
Sleigh .  A. A. Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145,323 
Smoke stuck, T . }' .  Conkl i n . . . . . . . . . • • . . . . . • • • . . • • •  1 �5,279 
S o a p  c u t t I n g  machi n e ,  J .  B. L'lt.ch . . . . . . . . . . . . . . . .  1J5.319 
Sp innIng m.ch i n e ,  C . ,  S .  )1 . ,  & H. )1. W!ll !am . . . . .  14;,322 
Spool stand, 'V . Harris . .  "' . . . . • . • . . . . . . . . . . . . . . . . . . .  1 45 ,29i 
Steering apparatuB, C. 'V. B u ffi n g t o n  . . . . . . . . . . . . .  145,394 
Stone, artificial, T. Chrtmcs . . . . . . . . . . . . . . . . . . . . . . . .  1. 15,277 
Sto ne c ut tl n g ma ch lnc .  Wc,t & F i s h  . . . . . . . . . . . . . .  H5,:176 
S t o n e ,  artificial, E. L. Hqnsome . . . . . . . . . . . . . . . . . . . .  1 ·15 ,363 
Stoye, coo ktug, L . .E .  C l o w  . . . . . . . . . . . . . . . . . . . . . . .  145,2 i() 
S t o v e ,  c o o k i n g, � . Long . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145,255 
S t o ,' e ,  hea ti ng , .J . •  J c h nso n . . . . . . . . . . . . . . . . . . . . . . . . .  14a, 12t 
S t ov c , subaqueons gas, H.  H.  ::;tarr . . . . . . . • . • . . • . . . .  1-l5,.158 
Suga r ,  e t c . ,  clea n 8ing. A. H. Tatt . . . . . • . . . . . . . . . . . .  U.),·tliO 
Table and de.k, dra wi n g . ,J . A. \Y!IkenR . . . . . . . . . . U5,308 
Thill co up l ing , 'V. H .  Bo wma n  . . . . . . . . . . . . . . . . . . . . .  143,t90 
Ticket caRe.  L. J. Blades . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.:180 
Tobacco package , G. Robi n so n  . . . • • . . . • . . . . . . . . . . .  1 45,4�I 
Towel ra ck , C .  Schermerh orn . . . . . . . . . . . . . . . . . . . . .  145,367 
Tr a p , 8t eam , .J . Btsh op . . . . . • . . . . . . . . . . . . . . . . . . . . • • . .  U5,S87 
Truck, hand,  K. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.268 
Trunk, J. L .  Lowma u . • . . . . . . . . . . . . . • • . . . . . . . . . . . . .  145 ,435 
Tubing, making metallic, J. Hugg i n s  . . . . . • . • . • . .  1--15,4·21 
rmbrella, G. W. Pressey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145,310 
embreIla .upporter, W. A. DrowIl . Jr . . . . . . . . . . . . .  145,408 
Urina l .  J. C. Ga rn s ey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145,344 
Veh icle ,  Gorman & Thi el . . . . . . . • . . . . . . . . • . • . . . . . . . .  145,418 
Vesspls,  c o n s truct i on of,  H .  IlirBh . . . . . . . . . . . . . . . . . H5,3·t7 
Water w h e e l ,  �1 . II . HoyI IlH U  . . . . . . . . . . . . . . . . . . . . . 145,316 
'Ya t e r  w h c e l ,  J. Taney (r) " . . . . . . . . . .  . . . . . . . . . . .  . • . .  5,b82 
,Ve aver's harness,  making, J. H. Cro wel l . • . . . . . .  145,'282 
WeJ I s ,  c on s truc t i n g , A. C u r t i s  (r) . . . . . . . . . . . . . . . . . .  5,677 
Wheel, veht ll e , A. Buchholz . . . . . . . . . . • . . . • . . . . . . . .  U5,:m3 
Wheel. ,.ehicle . D. B .  French . . . . . . . . . . . . . . . . . . . . . . . 145 .291 
Wlndmlll . �! .  T. & \1 . C. Chapman . . . . . . . . . . . . . . . .  145.335 
Wi r e .  G. D . Dudley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.235 
Wire stand or h older. G.  O. Dudley . . . . . . . . . . . . . . . .  1·13.t83 
Wood bending ma ch i ne , H . Han na • • . . . . . . . . . . • • • . .  1,15,41(\ 
""re nch , r :l tchet , I.  C. C olbert • . • . . . . . . . . . . • • • . . . . . •  145,399 

Y o k e s ,  b o w  pin for ox, W. J .  Ives . . . . . . . • . • . . • • . . .  145,422 
Yoke h o w  fast ener , e tc ,  ox ,E . N. Bacon . . . . . . . . .  14;),381 
Zinc,  apparatus for gran ulating, E .  H. Richter . .  145,4 19 

APPLICA'l'IO�S FOR EXTE�SIOXS. 
AppJlcatIon. h a v e  been duly Il l e d  a n d  . r e  now pending 

for the exten.lon of th e follo wIng Letter. Patent . Hear
ings u p o n  the respective appUca tions .are appOinted for 

the days herei nafter me ntio n e d : 

[JANUARY 1 0, 1 8 74. 
27,4S8.-BLACKW A8HING MOLD.-"r .  ��ergU!wn et al.Fe b.25 

27.447.-TIMBER BENDING CHAIN .-L.Hcywood .  Feb . 25 .  
27.478 .-TuRNING LATHE.-W. SelJer • .  Feb . 25 .  
27.485.-LANTERN.-A . Tuft •. Feb . 25. 
27,5J5 .-FITTING SINKS . -J . Ingram . :)Iarch 4 .  
2i,594 .-SEWING MACHINE .-L . \V. Lan gdon . March 4 .  

27,655.-HoRSESHOE NAIL MACIlINE.-W. Tallman .Mar.l 1 .  

EXTENSIONS GRANTED. 
26.408.-FIRE KINDLER.-E . Bclllnger. 
26.4!O .-SEED PLANTEn .-W. Bles,lng. 

26,45t .-Rt. ILROAD SWITCHEB.-w .  'Yharton , Jr.  

DISCLAIMER. 
28.244 .-Rn·FLE.-G. B. Arnold. 

D ESIGXS PA'l'EXTED. 
7,018.-BrTT HINGE .-\Y.  Gorm an , S e w  Bri t �\ i n ,  Conn . 
7,019.-DooR KNOB l!osE.-W.Gorman,New Bri t a in ,Conn. 
7.020 .-DoOR KNORS.-\V. Gorman, N e w Brtt a i n ,  C o n n . 
7,02 1 .-EsCI:TCHEON.-W. Gor1Ilan , Xew Bri t a I n ,  C o n n .  

7,02� .-GRINDI.NG MILL FRAME.-J. G. L a n e  et a t . , )l i l l ·  
b r o o k .  N. Y. . 

7,o-�3.-LA)IP SU.\DE.-\Y. L. Libbey, Boston, �tuss. 
7,02L-FLY WUEEL.-J .  G. Baker, Phflad(>lph l a ,  Pa . · 
7,025 to 7,033 -CARPETs .-II. Horan , E a � t  O ran ge , )\ . •  J .  
7,034.-CARPET .-H. Knight, Phi la d c l phia , Pa . 
7,035 t0 7,037 .-Fl.OOR OIL CLOTns AND CARPETS .-C.  T .  

:)leycr e t  at.,  Berg e n ,  X . •  J .  
7.088 t o  7,043.-CARPETB .-E .  J .  :-Icy, Kew York c i ty . 

7,' ·t t & 7,04 5 . -C .\RPETS .-H . �ordm &. n n ,  New York city. 
7,046.-BADGE.-.J . Seymour, Syrac use , N. Y. 
7,047 . -Snow CASE CORNER .-T . Vaugh a n ,  Boston,Mas s .  
7.048. -COOK STOYE .-X. S .  Ycd d p r , et al. , Troy, N .  Y.  

THADE MA HI\: S HEGISTEHED. 
1 .565.-SoAP.- H .  M . BlsllO p & Co . •  C i n c I n na t i . Ohio .  
1 ,566 .-CURED MHATg .-"\Y. H .  D aYi s & CO . ,C i n c l n n a tI , O .  
1 ,567.-CORSET SPRINGS.-f1' . L . Egb e r t , 'Va terLury,Conn. 

1 ,e.6�.-'Y IIISKY.-:E. A .Fargo & Co . , San Francisco ,  Cal. 
l ,569.-·FERTILIZER.-J . .M .  Rh o des & Co . ,Bal tl m o re ,)I d . 
1 ,570 .-COTTON GI� L -B ro wn Gin C o . , N .L o n d o ll ,  C o n n . 

1,571 .-CARPETS .-J . D o r n a n ,  Phllac!e l p h t a ,  Pa. 

1 ,5i2 .-WuISKY.-E. H o w e ,  Xew Y 0rk c i t y .  

1 .57S .-0YSTERS .-O. \V. )l l l l er & Co . , Bal thnore , �\l d .  

!olCHED U I,E OF PATE� T FEES. 
On each Cave. t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 0 
On each T rade �Iark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82 .. 
On filing each appHcation for a Pa t e n t  (17 ycar.) . . 8 1 il  
On I •• u l n g  e a c h  original Patent . . . . . . . . . . . . . . . . . . . . . .  $20 
On .ppe.l t o  Examln er. · ln · Ch l ef . . . . . . . . . . . . . . . . . . . .  $ 1 0  
Un appeal t o  Comml.sloner o f  p. te nt . . . . . . . . . . . . . . . $20 
On .l>p l!c.U on lor Rel •• ue . . . . . . . . . . . . . . . . . . . . . . . . . . . . $30 
On . p pi lc. t!on for Exten.lon o f  Pa t en t . . . . . . . . . . . . .  8ilO 
On granting the Exteuslon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $:}O 

On flUng a D l.clalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ l O  
O n  an application for De slgu ( :1 )<i  ye a r.) . . . . . . . . . . . .  $ 1 0  

On al>p Hca t l o Il f o r  DeSign (7 ye ars ) . . . . . . . . . . . . . . . . . .  $ l il  
U n  a p p i l c . t l o n  f o r  De.lgn ( 1 4  year. ) . . . . . . . . . . . . . . . . .  830 

[ SpeCially reported for the Selentlflc Ameri c a n .  i 
CANADIAN PATENTS. 

LIST OF PATEXTS GRANTED IX C'AXAD.\ 
DECEMBER 15 TO DECEMBRIl 1 7. 1873, 

2,93S.-J. H .  Smith , Arlingt o n  Sq nare , �Ii tldleRPx c o u n t y ,  
Eng. I l1 I p r o ,Tcl I lent  011  sh u t t l e sewing 1l I 11 ('h i u l' fo! ,  c u l l e d  
" Sm I th 's C o m b i n a t ioIl o e w i n g  )la c h i n c . "  D e c .  l:i ,  
1 873. 

2,934 .-Edward Gurney, Toro n t o , On ta rio . Imp rovr.. 
ment8 on heatin� stoves, called I i  Gu rnt' y 's Improved 
Base Burner." Dec. 15, 187.3 . 

:.!,935.-J. L. Thurston , Do uro townshi p ,  Pe t erborough 
county, Ontario .  Im proveme n t on corsets,  callf'd 
U Thurs ton's Improve d Elastic Corsets." D e r .  Hi,  1873 . 

2,936 .-A. A. Herrima n ,  Greensborough, G u J I ford c o u n t y  

N. C. ,  U .  S .  ImproYemen ts o n  t u r b i n e  water wheels 

called " Herrima n ' s  Acme Turbin e  Water ,\Vh e e l . · '  

Dec. 15 , 1873. 
2,937.-G. M .  Stevens, Portland, Cumberlan d cou u t Y, :)Ie . , 

F. S. Improvement I n mitering mac h in es , called 
" St eyen s ' �l l tering :\Iachl n e . "  D e c .  Hi, lS,:], 

2,938.-F. Je ssop . York, York c o u n ty, Pa . ,  IT . S .  Im
provement in rotary steam motors, ca l led " .Jessop's 
Rotary Steam Motor." Dec. 15. E,7;{. 

2,£l39.-�. Ph an e uf , Montreal,  P .  Q. �lfach lne a pre88er et 
a poUr les talons de.<j efta U8.'wre8. cal le d "  Fne Ro I(I! Brun·  
(880ft·." Machi ne l o r  pre ssing a n d  p Ol ish in g  h e e l s  of 
boots and shoe8.  Dec . 15, 1873 . 

2.910.-D. E. Rice and A. W. )l!tch e l l .  Detro i t , M ich . , F .  
S .  Improvements on water gages f o r  s t e a m  botlers,  
called " Rice's B o i l e r  Gage . "  Dec. 15 , 18�3. 

2,�41.-�I. T .  Boult , Hattle Creek c i ty , Calh o un c ounty , 
M ich . , U. S. Imp roYemen t s on woo d working ma

chines,  called " Boult's \,"ood 'Vorkl11g )IachIne." 

Dec. 15. 1873. 
2,942.-C. W. Palmer, Cleye�an d , Cuyohoga c o u nty, 0. ,  

lI . S .  Improvements o n  p ort fOl i os , called " Palmer's 
Nove l ty .lIus ic Rest and Portfoli o . "  Dec. 15, 1873. 

2,94S.-M . Ste p hen s , Brooklyn , Kiugs county,  N .  Y., U. s .  
Improvements I n  cement lined metal  p i p e s ,  called 

" Stephens'  Cement Lined Metal Pipes." Dec.  15, 1 873 
2,£l 14 .-J. H. Th orp , ChicagG , U. S. lmpro remellts o n  

p ortable ourglar alarms , called " Thorp'li  Portable 

Burgl ar A · arm . " Dec. 15 ,  1873. 
2 945.-1. Erb, Buffalo,  Erie c o u n ty,  X. Y . ,  U. s. Im

provement on washing machi n e s .  called " Erb's Im

proved "\Vabher." Dec.  15, 18/3. 
2,9-:l6.-Jas.  Fo l ey , Mon treal. P .  Q. Extension o f  a pro

vincial patent, being N o .  �,6H, o l d  law, for tne manu
facture o f  the e x tract from hemlock, o a k  a n d  o t h e r  
barks,  for tann in g purposes a n d  as a m ordan t  for 
printers' and dyers' use,  calle d .. Th<." Non-Atm o sph eric 

Proce s s . "  Dec. 17 , 1 873. 
2,£147.-0. :)l e i jh and II .  Vo e l t er , Paris.  Fran c e .  Process 

o f preparing ,,"'o o d  or o the r lign eo n s o r  vege ta b1 e mat

ter for the manufact ure of pape1•• card board a n d o ther 

a n alogo lls p ro duc ts . cal led H :)!eijh an d V o e l l er's Pro
cess for Prepart n g  "�o o ll for t n e  :Man ufa c ture of Pa
per,  etc . "  Dec.  17, 1878. 

2.948.-G . Lowden , Brouklyn , Kings county. X.  Y., U.  S. 
Improvement o n  portable gas apparatus,  callell " Low

den 's Portable Gas Apparatus." Dec. 17, 1978. 
2 ,9�9.-C . K .  Kno wl t on , Hoekl and,  :)fe . ,  U.  S. Improv e 

ments i n  car couplfng� , l'al1ed " Knowl t on's C u r  C oup

H ng . "  Dec. 17, I8i3. 

HOW TO OBTAIN 

Patents and Cavoats 
IN CANADA . 

PATENTS are now granted to inventors 
i n  Canada,  without distinction as to the nation

a!ity o f  the applle.ant. The proce edings to o b tain 
patent. In C.nada are nearly the .ame as In the 

United State •.  The appJ!eant I. requ ired t o  fUr 

© 1874 SCIENTIFIC AMERICAN, INC.



JANUARY 1 0, 1 874.] Jtitutifi, 
nl.h a mooel , wit h specillcatlou and drawings In dupll· 
eate. It I. also necebsary for h im to sign and make 
alHdavlt to the originality of the Invention.  For full partlculnro of the cheape.t, moat slm I Young America Printing Press, 

_ . ��".ir��
r
�'8�E�ftvfIefJb"� . nr"':vl'i,

v
c� s���1; 

Sole own! a�d M�;fact�r �h�E! � ARIETY 
M�!!;��J�� N��'I��at�e

rd�Vt.�IJ�:
nl��,

us
, 

, Boston ; 53 Murray Street ,  New � ork . $115, .. �SO, 1430, $5S0-and Manufacturer 
and Uealer in all kinds of 

The total expense, In  ordinary cases, to apply for a 
Canadian patent, Is 175, U. S. currency. This inclUdes 
the government fees for the first five years ,  and also our 
()lunn & Co .'s) charge. for preparlnll drawing., .peclll· 
cation. and papers, and attending to the entire bu.lne.s. 
T:te holder ot the patent I .  entitled to two exten.lon. of 
tbe patent, each for live years, making IIfteen year. 
In al l .  

A No. 1 IMPROVE D GUN OR RIFLE SIGHT, 
adjustable Rnd convertible ; Coarse to fine, five or 

more sizes combined. For Sale, entire right ,  or on 
royalty .  Ad'll�s���l��rNGTON, Home.tead, Iowa .  

Wood and Iron Working 
M A O H I H B R Y , 

Steam Enlrlne8 & Mechanical Snpplies. 
56 TO 62 SUDBURY ST . ,  BOSTON,  MASS. 

re the Inventor a •• igns tbe patent ,  the a •• lgnee enjoy. 
all the rlgbt.  of the Inventor. 

The H AWLEY KILN 
for burning brick, tile. po ttery, &c. Produces uniform 
result ..... avold. Inferior .torI< ; saves fuel. labor and 
time. "",uropean Patents obtained. i!'or grlvlle�es at A snnn working model mu.t be furni shed, made to 

any convenient .cale . The dlmen.lon. of the model 
should not exceed twelve inches. 

bome or abroad. addres. 
193 F!it� �. ,  ��� York . 

If 1 he InventJon consists of a composition of maUer, 
samples of Ihe compost t lon ,  and also of tbe several In 
gredients , must be furntshed. � fl T I"  """"�"�,,,V • �""""I' - UJflIJJJ/¥lfIJ1 tIIJIIJIM))IIV Y 

Persons who desire to apply for patents In Canada are 
reque.ted to send to  u.  ()lUNN & Co.) . by e"pres. , a 
model wtth a desc r ipt ion . in their own language. show 
Ing- the merits and operation of the Invention, remlttlnll 
also the fees 8R aboyc for Buch term for the patent 81 
they may elect .  We will then mmedlately prepare tbe 
drawIngs nnd spt:!clflcatlon, and send the latter to the 
appl lcaut for his exam1nation ,  signature, and affidavit .  
It requires from four to twelve weeks' time, after com
plet ton of the paper. , to obtaIn the decIsion of tbe Cana
dian Patent OfHcc. Remit the fees by check, draft, or 
Postal order. Do not send the money I n  the box wltb 
model. Give us yoor name In full , middle name Included 

nr NEW CATALOGUE FREE. 
Sman Tools o f  all kinds ; also GEAR WHEELS, parts 
of MODIiLS, and materials Of all kinds. Cnstlngo of 
Small Lathe., Engines .  ��'l>lJ�\'tl 'lc'WIGHTMAN, 

28 Cornblll, Boston, Mas8. 

HARD WOODS 
Invention. tha i  l lave already been patented In the 

United States for not more than one year may also be 
patented In Canada . 

On IIl1ng an applfcatlon for a Canadian patent. tbe 
Commis'3loner causes an examination os to the novelty 
and utility o f  the Invent ton .  If found lacking In ellher 
of the.e particulars, the applica tion will be rejected, ln 
whIch case no portion of tbe fees paId will be returned 
to the applicant .  

IN LOGS, PLANK, BOARDS &; VENEERS. 
The cholc •• t and largest Stock In market. Our own 1m
JlortaUo' ,  and manufacture .  I!!EASO NED MA HOG· 
ANY.WALNUT. HOLLY. RED and SPA N I S H  
UEDAR, and Itl" o�er kind". (j�()_ W .  !t!<;AU & CO. , 

MILL AND Y ARD 186 TO 2OO-L EWIS flTREET 
Foot 5th & 6th :;t . . l<. !t . .  .N ew l orK . 

Inventors may temporarily seCure tbelr Improve
ments i ll C,anada by filing caveats " expense thereof, PI) 
In full . 

For further Information about CanadIan patents, aB' 
signments, etc . ,  address 

JUUN N & C O  • •  
37 Park Rnw, 

New York. 

�tlutrtitlttntllttl. 
Back Page • • • • • • • $1.00 a line. 
J n"ide Pair" - • - • • • - 7� clint" a line. 

Engru-cing8 may lI eu(l ailverti8emen't8 at the .�ame rate per 
line, by mea$lll1'em e n t ,  (18 the letter press. AdDertisement8 
must be " eeeiud at pllblicaUOII ojJlce a·� e<trlv as Frldav 
'morning to appear itt next i88ue. 

The value o '  the SCIENTI1I'IO Al£BllICAN tJlJ an adlJerU8lng 
medium cannot be 0001'·est} mated. lt8 ctrculatlon .B t�n 
lim .. greater tha .. ITtal of an1l 8.milar Journal now pub
ilslled. It goes into all the Stales and Territories. and 10 
read 'n all the p" "",p ul l brarle. and reading-roomo OJ 
the world. We invite the attentton Qf tho.e who w.oh to 
make the ' r  bUliness known to the annezed rates . .A buB£. 
ne8S man 'cants somethIng more than to Bee hiB adver
tiBement in a printed nPUJRpaper. He wanCB circulation. 
1f it io worth 25 cents per line to adflertio. In a paper 0.1 
Ihree tho u.and circulation , it is worth ,S.75 p" line to 
tldvertiRe Ul one of forty-five thousand. 

BAIRD' S 

FOR PRACTICAL MEN. 
--:0:--

cfl "1; u re;;\�k'kal!'Id"'f8!�r6g�(��WO�g��,f lv��,JI�i 
be sent, free of postage, to any one wgo wi ll fayor me 
with bl. address. 

HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 

406 WALNUT STREI<T, Philadelphia. 

TURBINE 

Water Wheels. 
More than foor times as 

lDanv of James Lt.1fel's Im
proved DLluble Turbine Wa· 
ter Wheels in operation than 
any other k ind .  24 sizes 
made, rangtng from 5!1( to 
!l6 inches diameter, under 
he.ds t ram I to  240 feet. 
Succe�sful for every pur
pose . Large new pamEhlet ,  
���t:I�1�� er6&r C��. Sha"nd

J 
over 30 line Illus iratlons, 
sent free to  parties in ter
estcd in water powcr. 

J A�I E S  LEF�'EL & CO. , 
Sprlnlrtle ln ,  Ohio, /I< 109 LIb
erty St. , New York city. 

THE PH R.ENOLOGICAL JOURNAL 
IR a l1rst-clastl mon thly, devoted to  sc1en �e, I1 terature alld geueral lnte l l lll'ence , includlng Phy.lolO�Yi pbYSlog� 
���YcarcsJr;:i��O\�

, 
f��rt

O
v:I:n�l����s.

ro
f;lS:ni: sw.

e
t�; 

1874, beAios with present nnmber, and coutafn� much 
:ri�

h 
Oi:��a ���;�e

.� ���d r«;'��J rCire:l:,�r
�, �i�r��:f�:

i t
l� Man anC1 in Animals," U Two  Stdes of Life ," U IrIsh 'Vakee," u Insan l t v-It.d Moral Trea tmen t ," 0 1  ' eeds of the Human Body," 0 1  E',ucation," U School for Dellf and Dumb," " S llCCCS� in Life," " Ot1gfn o f  Coal ," • .  GeneSis of G('ology," . , A Murderer's Story," . ,  Life in Texas " 

• Mound Bu i lders," &c .  Sample nu .ubers SO cent� · $3
'
0. year. Subflc!tbe HOW. Address S. R .  WELLS, No ssg Broadway, New York. With Stlentlnc Ameri can, '5. 50. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A GENTS WA NTED 
EMPLOYMENT: FOR 

�'OR . . . . . . . .  A:.�.�.: . . . . . . . . . . The Independent 
A IIrst.·cl oss  Family and Religious Journal From '100 to $2:JO e�.lly made. �:ach .ubscrl ber receives a premium worth more tban the sub�crfpt fol.l price Our new e legau t cnromoJ " Mt'mories of Chl ldnood'" size 17x21,  now ready for el l very .  We want special Agents fol' every town . For Terms and List of Premiums, ad!!re.. H. C. BOWEN, 3 Park Place. New York. 
WHA LEN T V RBINE. �o "olu to �ureha.er �amnb lp.t 8ent free_ R lll'll W'R'A.T�'RN. Ban8ton Soa. N. Y. 

IF'Send for Catalolruo & Price LI.t , enclosing 3c. stamp. 

RE l'NOLDS' 

Turbine Water 
Wheels.  

3 0  years' experience enuble. me 
to excel In Gearing )1111. of all kind., 
and furnishIng them reliable , eco· 
&.��
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l
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Street, N ew Yor�. 

P ATTERN & BRANDING LETTERS-SHARP, 
Flat or Roundmg Surfaces-Large stock. PAVE· MENT Letter,!!. suitable tor ARTIFICIAL STONE· WORK. vANDERBURGH, WELLS & CO., 

18 Diftcb. cor. Fultoll St .. New York. 

. 1 , 5 0 0, 0 0 0. 
Fourth Grand Gift Concert, 

FOR TUB BENEFIT OF THE 

PUBLIC LIBR�\ RY of KY. 

DBAWING :DEFERRED 'lILL 

31 st of March Next, 
to complete the 8ale of tickets and make a 

FULL DRAWING. 
12.000 Cash Gifts wil l  be Distribnted by lot 

among Ticket Holders. • 
LIST OF GIFTS. 

ONE GRAND CASH GIFT . . . . . . . . . . . . . . . . . . .  '2�0.000 ONE GRAN D CASH 1 H �· 1'  . . . . . . . . . . . . . . . . . . .  100.000 ONE GHAND CAS H GIFT . . . . . . . . . . . . . . . . . . .  �O.OOO ONE GRAN D CASH GIFT. . . . . . . . . . . . . . . . . . .  :l�.000 
ON E GRAND C ASH GIFT . . . . . . . . . . . . . . . . . . .  17.�00 

10 CASH GIFT�, '111,000 each . . . . . . .  . . . . .  100,000 � 8��� 8IH�: �:� :��t: : : : : : : : : : : : IgS:838 
80 CASH GU'TS ,  500 each . . . . . . . . . . . . .  40,000 l� g1�a 8I�t�: � ::�R: : : : : : : : : : : : :  :12;838 

250 CASH GIFTS, 200 eacll . . . .  . . . . . . . . .  �o.ooo ll,� 3t�N 8I:::F�: 1::/ ::g::::: : : : ::: ::: �!�:g88 -----
Total , I2,OOO Gifts, all Ca.h. amounting to '1,�OO,ooo [ir The COllcert and dl.trlbutlon of gifts Will poRi
IIvelv and unequivocally take pia"" on the day now .1l"'OO, 
whether aU , he tlckets are dold or not ,  and the 12 ,000 gifts 
all paid In  proportion to t t  e number of ticket. sold. 

PRICE OF TICKETS : 
p�?�J� �1����s 'r.o\eH-Fl�;:j :��� I�

t
���

r T1���t���� 
'I ,OGO ; liS Whole Tlcke l .  far 5.000 ; 227 Whole Ticket. for 
$W,OOO. Ko dl.count 011 le.s than 1500 worth of tiCKe t s .  

Appl icat ion M for &genr.ips and orders for t lCk'ets sho1ild 
be addressed to THO!!!. E. BRAMLETTJ! . Agent Public LibrarY' . Ky., andMan,ger Girt Concert. 
THO��blii.L

lri.n·�ul�ln�ft�uE���':;r�Y·Ao:ents. 
609 .BROADWAY, .N EW � ORK. 

-10 10 WH ERE TO WINT E R " - E :\ ST, 
West, North . or South-for Health and Com· 
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U I lluBtrations of the Human Body, tn parts ;" I I  Heenan, 
the Pugtl tst ;" " Do We Murder Our Daugb ters ?" . . Cor 
��:h;�l��\;�r ���.�� ;'�;����1:

a
���!t��,e 

;:; �c����: g� 
HeaHh ;" . .  Night Air t" " Country Girl s ;" I I  How to Pre
serve One's f;omplexton ;" " The tiecret Revealed." New 

S?
I
R . I"WEW3

d�o .1fs�4 'Br�;dW�nl�:;' �����. Address 
THE SCIENCE OF H I<ALTrli. the only Illustrated 

and tboroughly IN DEPENDEN T Health Magazine now 
!,ubllsbl'd._ It_���cbes bow to_l ive_ bealthfully. _ 

The American Tnrbine 'Vater 
Wheel, 
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Emerson, show1ns the following us�· 
ful ellect of the power of the water 
utilized, beIng the highe.t rebults ev· er known . 

Percen tage of Part Ga te : l(, 50.06 ; 
�p�r�eh�o1Jij;oi�;��r. ; �'.�J:90. A full re¥ort may be obtaIned of 
�Jn��tio� LLS & TEMPLE, Day· 

rI0SEF OESTER REICHER, VIENNA, has 
removed hIs Comml.slon Agency for M .. chlne. 

rom Academy St., No . 3 , to his own warehouae , VlCtor· 
ga.se 22, IV district . Hi. large bu.lness facili ties enable 
Mm to store and sell machinery of any kind on tbe  most 
fayorable terms. 

I 

P. BL.A18DBLL &. 00., 
Worcester, Mass., 

SHINGLE AND BARREL MACHIN ERY.-
Improved Law's Patent ilhlagle and lie&d!ng Ma

cbiRe, simplest and best In Ilse. Als0'HShmgle Heading 
�':,���:�ii.°I��"J:e�t��E�'b��b"�: L������t�J.

n
f�· ' 

1832. SCHENCK'S PATENT. 1871, 
WOODWORTH PLA.NERS 

And Be-Sawing Macblne., Wood and Iron Workln!!: M8 
cblnery, Engine., Boller., etc. JOHN B. SCH �;�CK'S 
SONS. �I atte'wan. N .  Y.  and UB Llberly St .• New ¥o'k. 

G E. ILLING WORT H ,  � eville St. Foun
• dry, Leeds, England, mRkes a Specia lty of 

bls to.i nch LRthes. All p�rt. are mtercllangeable ,  

���!g nl��i��c�u
fJ!f7.:

t
i.;�re':,��e�j �����2.'nf:.

us en· 

117" For price and Photo, write direct. 

0'1'18' SAFETY HOISTING 

Machinery. 
NO. 348 BROlLV!" tf-R�oli. CO .. 

NEW & IMPROVED P A.T'l'ERNS.-MA· 
CIilINISTS' TOOLS-aU .Ioea-at low prlcel. 

1£. G O U LD. 97 to 113N. J. R. R. Ave .. Newark, N .  J .  
'l ou a:-i.:. \ \  H Y w e  C , I I 1  t.' . 1  Fi i':'it 

CIa.&; 7 Octa.ve l'ia . .  u� l ur  .290 ? 
We ���:er-l tcu:lts Jt'88 �li�II��3b�J� 

whum ma.ke 
W e  have 

you saw 
U. S. Plano Co., 8 1 0  Broadway, N . Y .  

WORKING CLASS Male or  Female , ,3 0 
home.day or evening; no CI Ita) '  In-:t���i?��

l
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package of g .lods sent free ty mal l .  Addrel's ,  WIth six C t �n t 
return stamp, AI Y O U X G  & CO . . 17S li reen wlch St . . N.Y.  

COLD'"'"RO[L ED  
, S HAF TING . 
.1. 11 1.. lbt,; ( L I.1 U, l  lui. S u tt.I l 1.lIf( I J I:I. e  I i.)  v�l Cl,;U ... i; I CII. ,,�r 

I trength, a tiner I1nlsh, a.nd la truer to gage,tnan any other 
In use, renders It  undoubtedly the most economical. We 
are also the so le manufacturers of the C.BLDBATBD COL
LINS PAT. COUPLING, and furntsh Pulleya, Hangers, etc. , �!tl�� roost approved otylel. 

Jb"J'iJ
I
.t
t
't'l't!1:��Mf.

Pll. 
Try Itreet. 2d and Sd aveaues, Plttsburgb, Pa. 

190 S. Canal st. Chicago. 
nrStock. of thIs ShaftIng In  Btore and lor .ale by FULL"ERr DANA & FITZ . Boston, Mass. 
GEO. P "ACE & CO.,121 Cbambers <treet . N. Y. 
PIEHC g & WHALIN G. Milwaukee. WI • .  

Srl']�N('II ])I]� S For cutting bu.ines. , � I I' ) I � � Iltenclls,all slzes . Also 
.. ....I.. .. complete OUTFITS for Clothing 
Stencils and Key Checks, with wblch YOUIl" men are 
:'::�r:s ��O?;�J�'l�'l.:l�:R�N;HaSne�:e:��.��:�gr.'�:�s� 

IIIIIIl�.J WR�RUOc;.HT 
BEAMS & GIRDER S 

THE Union Iron Mills, Pittsburgh, Pa. 
Tbe attention of Iingmeers and Arohltpct " IS called 

��?e':i'j �'i"l�'l.��g ��°c':,����n
n
d s.::l:f: ��t����d��� �f:� �fg :'����l ����f��!�rr;:.';.�� !�tfr�l�

c�I�����, �e ��� 
prepared to furnlBh all sIzes at t erm. a. favorable a. can 
be obtained "I.ewhere. FordeBcrlptlve 11th �graph addre •• 
Carnel<ie. Kloman & Co. Union Iron Mill., Plttsburgb, Pa. 

Niagara Steam Pump. 
CRAS. B. HARDICK, 

28 Adams st . . Brooklyn. N. Y. 

480 LONG COLU M N S  of Splendid Sto-
!'ies .•  Tales, Sketches, Poetry, 'Vlt ,  Humor, 

Exposures 0 .1 Humbugs, etc. , etc. The cbeapest anG 
best reading In tbe world , mailed free for onl\' 3� cts. 

Address HU�TER & CO . ,  Hinsdale ,  N. H. 

CATECHISM OF THE LOCOMOTIVE. 
With the ftrst nnm ber In IB74, tne RAILROAD GAZETTE 

will beglll the publ l l'a t lon of a Catech' sm of the Con· 
struction, Operation and Mo.n'lgpment of American Lo ·  
comotives, special1y mtended for the in�truct1o.:l of 
Fircmen anli. Loeumotfve Runners. and for al l who wish 
to obtain a genera.l knowledge of tho LocomotJve .  'lh1� 
publlc�tlon wil l be completed Wi thin s ix month. !'ub· 
scri ption for one year, $4 : for six months, Il. Address 
tbe RAILRO,\D G"\ZE I"f E ,  7 3  Broadway, �ew York. 

MOLDING, MORTISING 
TENONING & SHAPING 

M A C H I N E S , 
BAND SA WS, 

SCROLL SAWS, 

Planin[ & Matchin[ 
MACHINES. &c • •  
RAILROAD, CAR, and AGRJ 
CULTURAL SHOPSr &c., 

J
. 

A
�Aeyr �rCO�se . 

CINCINNATI. OhIo. 

$100 to ft60 per month guaranteed � sure to A2ents every
where selling our new seven strand \Vhite Platina 
Clothes Lines. Sells readily at every house. Sample • 
free . Add!'" •• the GIRARD WIRE MILLS Philadelphia. Pa. 

Barnes' Foot "" I!!lenm Power 
Scroll Saw. 

entire 
,��n

e t�' t�c
:<g��:�e 

,,;
���:t�i�(�;I������-

�l�
EVery Wood· 

11 
Four 

$20 per dilY. 1000 AgentB wanted. Par. tlcula .. !ree .  A.H.BLAIR & CO.,St. Louls,Mo. �a
.r�i���uJ::t�cY�s:�a:�fJT:t,;,I.fo'::fs�

t UprIght Drill. , 

O RIGINAL SCHAEFFER & BUDENBERG, 
Magdeburg, Genmmy, Steam , Blast ,  Vacuum, and 

Hydraullc Ga ug-e. and Engine Counter •. 
W. HE UERMANN ,  4 Cedar St., � .  Y.,  Sole Depot. 

Andrew's Patents. 
No�:�e::-'�'i�o:vC;::O;:'C::

t.
or Geared HolM. 

Safety Store Elevator.. Prevent Ae.cldent. if 
Sm��:�B::!t'n 

a
'l!'!.f!�1r:II��:.

ak. 
OllCillatina En::\ne,," Double and Sinale. t-� 

100-Horae power. 
Centrifnaal Pump,," 100 to 100.000 Gallon. 

�r Mlaute. Beat Pnmpa In tbe World. pa •• 
DIud. Sand, Gravel. Coal. Grain, etc • •  witlJ . 
out lrour�. 

it!�l'}!�'lJrrc,:,!�.,».rable. and Economical. 

$375 
WM. D .  �f �':;�:s�r:e�.ONew Tork. 

A MONTH to Male or Female Agents . 
NOVELTY Co., Biddeford. M e .  

PUNCHING 
AND 

nROP PRESSES. 

HAND SA \V MILL-Saves the l abor of 3 
men. s. C. HILLS. 51 Courtlandt St . . New Y ork . 

$10 A DAY made by Agents .el l ing our n ewly pat ·  
ented no le lt \es .  Samples mai led for 25c. Cata-

1og�����e .  }'elton & Co . ,  1 1 9  Nassau St . ,  New ' i  ork. 

SIN GLE Subscriptions at  ClubRai;:';-;;;;-ieadl;;g 
papers 1n the Country .  �cnd for Dricps. Ag('n t B  

wanted. H S .  SINGH :\. :\I ,  Sparta , W i s .  Bl'eeaer o f  
Pure Lfght and Dark Brallmas-Egg8 1n B�aSOIl .  

W OOD-WORKINI:i MACnIN·-:CE=R=Y:::--CG-=E=N=-_ 
erally. SfeClalt1e� Woodworth Planers and Rlcb· 

art8:��ara�g��er
m
J�f:: st�

e
���c�s���:�r:8S. WITHERB Y H I J (itl & RICHARDSON. 

Cold Rolled Shafting. 
Best and most perfect Sbaftlng ever made, con.tantly 

on,band In la rge qual\tltle., furnlshod In any length. op 
to 24 ft. Aloo, Pat .  Coupling and Self.olling adj ustable 
Hangers, pulley., etc. GEORtlE PLACE & CO., 

121 Uh4mbers Street . New \'Pork. 

Sturtevant Blowers. 
Of every Blze ana de.crtptlon" con.tantly on "and. 

GEO RIiE PLACE & CO., 
121 Chamber. Street ,  New York. 

R ICHARDSON. MERIAM <'It CO. 
-

Mannfaoturers of the I.test improved Patent Dan· 
ela' and Woodworth I>laning Machines, �latchlng, Sash a.nd moldl�g, Tenoning, �Iortt ldng, Boring, Shap ing, Vertical, .. nd CIrcular Re-sawlng Mach ines,  :saw lUlls, Saw 
Arbors, Scroll SawsL�llway, Cut-olf, and Rip-saw Ma
Chine., Spoke and wood Turnln� Latlll" , and various other Kin'!. of Wood-working Machinery. Catalogues ��:tE��i�:�a ��:e��u:g;u�al1�rty)!�����t

���k�V?{. 
WOODB U RY'S PATEN'r 

Planin(1 and Matching 
and l\Ioldlng 1IIach?o.e., Gray& Wood's Planer., Self.olllng 
Saw Arbor., and otber wood working machlney:. s:nl�o�c�Z�fi;rR. f �� klIJ��!�vS�;���'t . R!tbn. 

GEAGLE FOOT LATHES , 
MND AMATEUR TOOLS FOR TIlE HOLtD \y a 

. 
PRESENTS for the Boys- Sen�ib,e-In-, & LructJye-Beneflc1al . 

W. L. CHASE &. r. O . ,  
D3, D 5 ,  & 9 7  Liberty St  . . 

�ew Y ork. 

MACHINERY s�l(mr d"�:lar�g;;'�8:'Ill�FE , & co. 80 Ve.ey st .. New York. 

THE HORTON LATHE CHUCK, from 4 
1.0 36 Incbe • •  with thc new Patent Jaw.  A ddre •• THE E. HORTON & SON CO .. Windsor Locks. Ct .  

P ORTABLE STEAM ENGINES, COMBIN-
Ing t.he maxlmnm of elHclency, dllrablllty and econ

omv, wltb the minimum of welgbt and price. They are 
widely and favorably known, more tban 1 .000 being In use. All warranted satisfactory or no sale . Descriptive olreula .. se¥k'l.n 

J�P&IIG'JX'BiB:1-d�'J�·Lawrence. Maos. 97 Liberty It .. New Yorlr. 

ilieje grojje un b tr)at ige (HaITe unjm �< e. 
billferung mad)en IUlr b e jo ltber(! bnrnuf  
lu fmerf jam , b aa  u n jre �irma bur rl) i f) r c  )B cr. 
lJ inb lin g mit  mJa jfJington nnb b e lt curopii i jd) en 
,pan\ltf!ab !en, bcjonbere $ ortf) c,i l e 3ur �rlal!'  
Dung bon in- unb au�Iiin b i id)en �\ (ltcutcn 
bietet. 

3eber �rfinber, gIeidjbiel roeId)er jRationnIi
tat ang egiirig , i f! burd) b i e I ib era len �l o teu !ge. 
le�e b er $erein!gten @5 taa ten 3um I.).lotent j d)u\i 
fiir �rfiltbun9en bmdjtig t . Unjre \5irma ijl 
limit, gcf!ii � t  auf  26jiigrige �rfal)rult g ,  bcut jdje 
firrfinbcr jcber 3ci t  3U  lma t l)cn ult b  au  Ithl JjigC I I  
!preijen ra jd) uu b p iin ftI id) !pa ten tc a u  erIalt gclt ,  

ilic  ilcutjdje ® eet io ll ijl  in b en .p .l l1 ben 
fiifJiger bcu t jd) er 3l1gcll ieure , . � e ld)e i n b et 
.o ffice \lcrjiiltlidj mit  �rfinbern tJcrfd)ren 
l11erben . 

siler "Scienti£.c American " lU irb in , je inen 

epalten bie  bebeutenberen �rfin b ungell be�edjen . 

!.lorrej\l onben3 etbden lInb \lrom\lt beant
\\Jottet .  !p am\lghte in bClltfd)ct r0\lradje lUet
ben aUf $�dangen fran co 3ugrlanbt. 

�breffire : 

�,uun & go., 
,.Scientific American" Patent Agentur, 

3 7  !!Jntf lR oIII . 
New Y crll: Cit;y· 

© 1874 SCIENTIFIC AMERICAN, INC.



�dlltrti$tultnt�. -------
BadI: Pall'e - - - - - - - $1.00 a line. 

Insioo .Paee - - - - - - - '71i cents a line. EngramnfI'J may Mad adverti."nen� at tM same rate per 
line, by measuremen t, as the letter prell8. Advertisem.ents 

rlmst be rt,ce 'ved at publication office a8 early as FrIday 

m,orning to appear in next iBBue . 

mIGHEST PREMIUM (Medal) Awarded and IndoM!ed by 
___ =, Certtllcate from the AMERICAN INSTI-

A .. ' ,. ,'�, TUTE as " the best article In the market.' 
! /� I/ !;�/. i #iiii ' 

' /� ,  

. The "A SBESTOS RO O F I NG" Is a substantial and 
! reliable material, which can be safely used In place of 
Tin, Slate, etc . •  on steep or flat roofs, fn all cltmates . It 
18 manufactured In rolls ready for use, and can be cheaply 
·tr.nsported and e.slly applied. 

' prepared re.dv use. Uan Oe easily applied with a Al : ESTOS CEME�T. 
<trowel. and will ,manenlly .top all leaks on �f1l. 

'prepared ��d�tor �?� ��1!: w�8/! 'E!u�f.;'nd forms 
t<J.B elasttc waterproof covering, which will restore and 
!preserve old. decayed. and leaky roofs of all kinds. 

ftor c""!r�n�E�Jr�� �n�Itt�� Fp"�r.Iro�hs. 011 
t!!t!ll8.·e'tc. 
ffiDILBR.8CALE PltEVENTTVE,AsBESTSS BOARD, SHEATH 

'm:e6�i1�:���e���C[�PJ��
e
e;a��1���ht:n r:��d �8

:=i:��: 

,11� W.. JOHNS, 
81' ·Ml\�1tEN LANE. N E W  YORK ,  

Palent""",rulSole ,Mannfacturer ESTABLISHED 1858. 

: A A :  . :  : . . 

WHITE J"IPI'N DRYER 
Best known paint dryer tn the world. Very Ught colef ; 
and will dry as wen In cold weather 88 warm . -Put up In 
1 . 2, 3. 5  and 10 gal. cans. Price $2 per gallon (can Inclu-
ded) . WEST JE ,.SEY PAI "T  WOHKS. 

3rd <I< Vine Sts . •  Camden. N. J . 
Sent by express on receipt of price. 

OF INTEREST 
T O  

ADVERTISERS. 
--0-'--

Of the Weekly Newspapers now published In the Uni
ted States, more than one- third of the country It�pers 
are publ!shed on what Is call�d the Co-operative Plan, 
familiarly known among publishers as the " Patent In
side" plan . A Co-operatlve newepaper is one that has 
been printed on one side only at Its olllce of publ1catlon, 

• �he other side having been previously printed at one 01 
the Printing Establishments In the prinCipal CIties en· 
gaged In supplying Newspaper. with Ready-Printed 
�
h
i�:

s
Central Establishments have reserved to them 
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, Each of thet-e Newspapers 1s a good medium for Adver� 
' l Islng In Its locality. Take. tn the a""regate the 1.300 
". Newspapers, or either of the six 8ub·divtsloD

B
, assure an 

: immense circulation, and o1ft::r great advantages to the 
t General Adv �rUser for the following and other reaSODS : 

1st. The cheapness of the Advertising Rates, namely, 
' one cent per line per Papel , w l +,h a discount on orders 
- over ISO. 

2d. The Saving In COrI e.pondence and the consequent 
J�F���'l�r;e�:I�!��'n���

t
��:'1�J&

t
���lpa�

t
�r8 ��q���� 

IDO correspondence with them. 
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4th. The prominence of the Adverttsement on account 
of tlle limited space used for Ad'I'Crttsements. 

5tb The savIng in the cost of Cuts when they are used ��:��:Y:&1 Nu��
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Item Is .ho,", In an order Just given by the New York 
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furnishing & Cut to every r-.; ewsparer Yn this csse would 
ha.vtI been about ,475, inclusive of express Cbazes ; but ��:t�� ��c��.��rI4�.

furn18h only 20 Cuts, thus e ectmg 8 

RATES OF A D VERTISIN G ,  
N e w  York N ewspaper Union List, 

260 Newspapers . . . . . . . . . . . . . . . . .  $2.50 per line. pel" week . 
A. N. KeHolI'!!' s Chicall"o Li�t. 

330 Newspapers . . . . . . . . . . . . . . . .  $3 .00  ver Ime, per week. 
Chicall'o Newspaper Union List, 

285 Newspapers . . . . . . . . . . . . . . . . $ 2 . 75 per line, per week . 
A. N. KeHo!!II" s St. Loui .. List, 

195 Newspapers . . . . . . . . . . . . . . . .  $2 . 00  per lIlle , ver week . 
Milwaukee Newspapel Union List, 

125 Newsp.per8 . . . . . . . . . . . . . . . .  $ 1 . 25 per line. per week . 
Southern Newspaper Union Li st. 

105 Newspapers . . . . . . . . . . . . . . .  $ 1 . 00  per line, per week. 
Liberal Discount on L'Jrge Orders. 

Ffles of the Papers m.y be seen at this olllce. 
Catalogues, with full particulars, will be sent free on 

application. Addre.s. 

E. W. FOSTER, Special Agent, 
148 & 150 Worth St. ,  New York. 

Office of the N. Y. Newspaper Union. 

Todd & Rafferty Machine Co. 
MANUFACTURERS OF 

Tbe celebrated Greene Variable Cut-Oil' Enl(lne ; Lowe's 
Patent Tubular and Flue Boilers ; Plain Slide VlVve Sla· 
tlaury. Hoisting. and Portable Engine •. Boller. of all 
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Agents tor the �w Waven Mam,lfacturlng �O.'fi Machin
ists' Tools ; for Judson '8 Governors and Stop-Valves : 
Sturtevant Blowers ; and DI1ferentlal Pullev-Blocks. 
WAREROOMS. 10 BARCLAY ST . •  NEW YORK_ 
WORKS, PATERSON. NEW JERSEY. 

WANTED-AN HONEST MAN OR WO-
MAN In everr town and county. To those out 

of work .  or having leiSUre time, TWENTY-FIVE DOLLARS 

� lb¥'JIfI
n
JJ�6t"�'lNu.;:"f!:��ia. '6�:n

S
.T

ER MANU-

GLASS 'MOULDS for Fruit Jars. Patent 
Lamps. Bottles etc . made by H. BROOKE. 14 

years at Wlilte and Centre StreeLi. New York. The short
est and cheapest way order direct of Mould Maker. IF" PABTIOULAJI A.TTENTION paid to MOULDS for INVENTORS. 

Jcitutific 
:cc � 0 1<  
" IS  �� I 

U ;" l V�lt�AL J A W  � :; t " '" D R I L L  C H U C K . � � "  
c. H .  REID'S PATENT AUGUST 12 1873. � tl � 

Most POWERFUL Chuck made . Holds drIlls from 0 to �.� = 
and by turning down shanks to %, will hold-witnout sUp. CLl ... =a
ping in the mONt trying work-up to one InCh

l 
inclusive. ItsC;:! � 

action Is direct. quick and positive . Meehan cal reovement(l) � 
Is such that It cannot clfJ(l , Ret, or In any way u get ontof or·� ==� 
der ."  Has now been tn constant use six months, worktng_ f .. 
perfectl". Every Chuck Is eold on , ull warrant, to be return· � .. � 
ed and cash refunded I t' not enttrell SRt18factory Address 111(11.= 

Send ft;·itu�t':a��d
&v��crt��l�,� �f;��r:�.Danbury, Vt. f �i 

WIRE ROPE. 
J O H N  A. R O E B L I N G ' 8 S 0 N B  

1IAliUJ" AOTUBBB8, TRENTON, If. J. 

FOR Inclined Planes,Standinjt Ship Ri�ging • 
Bridges, Femes, Stays, or Guys on lJerrlcks & Cranes 

Tiller Ropes. Sash Cords of COfper and Iron. Lightning 
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large stock constantly on hand at New York Warehons,
NO. 117 Liberty street. 

B U I L D E R S Send for Catalogue. A.J .BICK
NELL & CO .• 27 Warren st.. N.Y.  

A N T I  LA M I NA 
Pl"t�VCll .. t:i a ll U  r�illV " C/) ��""Jt .1J .;:. Lcaw LJOUd,I .. ; J /)·-U u C I:)  •• u l  (njure tbe Iron. In use over l ix years. PatentcCl. Cor-responde�"JJr.Ali.eJ. fl'L��&�§e;"oI�l.u�ll:�eIPhla. Po. 

EXTRA HEAVY AND U[PROVED. 
'lUCIUS W. P�!!Elt!9!s�FACTURER 

Warerooms, 98 Lfbert����'i!t.r:�;i��rkAlPnt. ----1,000 IN USE. 

Address 
ROOT STEAM EN

GI NE C O  • • 2d Av. & 28th Street. 
New York. 

BOILERS AND PIPES COVERED 
With " ASBESTOS FELTING ;" saves twentY-llve per cent. In fuel. Send for clrculaM! . 

A S B E S T O S  F E L T I N G  C O M P A N Y , 
Nos. S16. 318. 320. and 322 Front Stre.t. New York. IITAsbestos In all quantities and qualities for sale. 

CHAMPION SPRING MATTRESS-The 
latest and best Im�rovement_ Do rou want a hea'lthl and comfortable bed ? Here It Is. The softes� 

r:e::rk��.
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,
�O:hPl���l�� ���I:r��bJ� �f�:kg c�:n .. plete wlthont It. �OIlY composed of tenacious tempered !!Iteel 8prings, 80 united that the pressure ts equally dlstrlbutod. Easily moved or carried about the house. 
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��:a� •. �m be usec;t on ftoor wltbout bedstead. No under bed required_ Needs only half thickness of hair mattress. The regular size double bed. 4 ft. 6 1n. bv 6 ft •• contains 1!l'� 

,teel npholstery springs and wetgns only thirty 
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Send for pl.torlal circular. Retail price of double bed
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g�j.;���PJg� ����c'h�J";�\!�ri�·' Makers, 102 Cham. 

SUPER-BEATERS 
Save fuel. and IUPI'll: DRY Bteam. Easily attacnea to 
any bOiler. NRY W'�Uli�:'�lsl::.

nte�¥ork. 

Pyrome' ten For testlnJP;Oveno. Boller 
• dues, Blast furnaces, 

Super-Heated rJJ,.�is
OIl Stlll:tIJkY W. BULKLEY. 

9B Liberty St .• New York. 

NOYE'S MILL FURNISHING WORI):S 
are the largest In the United State.. They make 

Burr MlIl8tones, Portable MillS, frout Machines, Packers, 
Mill PIcks. Water Wheels, Pulleys and Gearing. specially 
adapted to lIonr mill.. Send for catalogue. 

J. T. NOYE 41 SON. BnJralo.:.!.:.!,;.. 

D O U B L E  A C T I N G 
B UCKE1-P L UNGER St!��!!PS 

VALLEY MACHINE COMP A�Y, 
Easthampton. Mass. 

BUERK'S WATCHMAN'S TIME DE 
TECTOl't.-Importllnt for ai, large Corporations 

:::fh M:
n
n��g��

r
!��ur"a�Wr:!'";ng�fo�I)�� .:'

f
w�?�;�i��� 

patrolman, a. the same reachel dllferent statlono of hi' 
beat. Send for " Circular. J. E. BUERK. 

N. B.-Thll detector II c�v�ie�
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Partie. u.1ng or selling these Instruments without au· 
thorltv from me will be dealt with .1lCording to law. 

mON PLANERS, 
ENGINE LATHES. DRILLS. &c, Send for Price List. 

NEW HAVEN MANUFACT URING C O . ,  
N e w  Haven, C o n n  • tit THE BEST SOLID E�IERY 

WHEELS >nd patent Grinding Ma
.. chines arp manufactured by the 

AMERICAN TWIST DRILL COllP ANY, 
Woonsocket, R .  1 .  

IT EVERY WHBEL AND EVERY 
. . . MACHINE WARRANTED . 

T H E  

S C I S . C Il R E O O R D  
A Yearly Compendium of Sclentlllc Progress and 

DlscrJ��r;a:i�alf'1,se �c��v�;, f��f8�f2.50. 
will be Issued in January next. 

The volumes for 1872. 1873. 
DOW ready . 

THIS NEW AND 
splendtd annnal book 

presents in brief form the 
most Interesttu't Facts and 
D18covencs tn the vaMOUS 
Arts and Sciences that ha.ve 
transpired during the Drece
dIng year of title. exhlbl t1n� 
In ODe vIew the General Pro-
f�:,���

f���:t':,';�n�� :t
he fol-

1 .-CHIlMISTllY AND .YIET
ALLURGY. 

2.-MECHAXICS AND EN
GINEIlRIXG 

S.-ELECTRICITY, LIGHT 
4.-¥�tJNJi.W�f:"'Embra-

clng New and U BefUl Ln ' 
ven tioDs and DiscoverIes 

D._;;�W18Jy
to 

.J,�
E £�J�i. 

CULTURE. 
5.-AGRICULTURE. 
7.-RORAL AND HOUSE 

HOLD ll:UONOMY. 
B.-MATERIA JIIEDICA, 

THERAPEUTICS, HY
GIENE. 

'.-NATURAL HISTORY AND ZOOLOGY. 
10 & n.-METEOROLOGY 

TERRESTRIAL PHYS· 
ICS. GEOGRAPHY 

12.-GEOLOGY AND MllrERALUGY. 
13.-ASTRONO.YIY .  
14. -IHUURAP HY. 
Every person wha desires to De well Informed concern· 

Lng the Progress of the Arta and Sciences should have 8 
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an, 
MUNN & CO., PUBLIE!HERS, 

3'7 Park Ro ..... l'Ife .... York City, Tlm 80lEN7IFI U AMERICAl!I will be sent one year 
d one copy 01 S CIElIfCE RECORD on receipt of ,5. 

FOR 18'7Z and 18"3 now 

Universal Hand 
Planing Machine .  
A abor.sRvlng "ell

tion, attached to any 
vise , or to work itself, 
Indispensable to fill me
tal- working mechaniCS, 
quickly saves tis coot In 
files and time, s�t to 
work In any dIrection In 
a moment .  For iUIOrDl
ation. address Manuf'r, 
JACOB E. SUITTERLIN, 

60 Duane St . •  N. Y. 

.American Saw 00. 
NO. 1 FERRY ST., NEW YORK. 

Movable-Toothed Circular Saws. 
Eccentric Geared Power Presses. 

c. HENRY HALL & CU . . 10 "ortIandt St . •  " . Y . City. THE PULSOMETER. 
The simplest. mosL durable and ellectlve STEAM PUMP now In use. Will pump grttt)' or muddy water without wear or ln1ury to Its parts. It cannot Itet out of order. 

Bran c h  D e p o t a l 
11 Pemberton Squa.re, Boston, Masl. 1827 Market St . •  Phfladelphl •• Pa. 5U Welts Street. Chicago. Ill. South Western Exposltion, New Orleans. 811 & 813 North Second St., St. Louis, Mo. 

New York c,,{i;:J1HfllJ.{{,�� ' ver Railroad. ( 
WHITMAN & B��!;;t� :FALLS, Aug. 29. 1873. � 

Your ROGERS TA1\NATE OF SODA BOILER SCALE PREVENTIVE has entirely removpd the � i.ck of scale, formed so hard in OUr botl<>r (owing to the sand-stone and Hme water we have had to use) that we could n�t remove It by scraping or by any of the numpr .. ous a.gentR we have used btfore. Your Scale Preventive removed it  entirely. Continued use ot tbe Preven. tlve does not seem to lDjurc the boiler at all. " It is R 
bill' thine," and will do all you clahn for It. YoU 
1[A Y PUBLISH THIS. 

Hundred��Bf�g�n:1tI�nials :8 �t�0���8Tt'h������n be furnished. 
WHITMAN & BUJ!:lI,ftbhfll3,t'Jl. Y • * LUBRICATORS. D REYFUS' transparent Self-act

Ing Oilers. for all sorts of MachlneI7 and Shafttng, are rellatllc In an seaSODS, 
l��
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RANSOM SYPHON CONDENSER perfect, 
snd maintains vacuum on Steam Engines at cost of :>ne Der cent I ts val1le. and bv tts U8e Vacuum Pans are rnn witn full vacuum without Alr Pumo. Please call at the Compa.ny's ottice, J:Ju:tralo , N. Y. Cir(;ulars 8ent to !t.nyaddress. 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

Simplest, Stronll'est, Cheapest. Beat. 
18� \�"e 
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hitrhest percentulI'e ever 
ahown In a reliable test and 
the hitrhest averall'e re� 
lIults ever ohtained. In 
R���j;:tlr��rn
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tty over al l others . Emer
ttou '� ful l report fUrnished on 
B.,pllcatlon. Send for Clrcu
lar. 
MERRILL & HOUSTON 

IRON WORKS. 
Deloit. WlsconolD . 

PORTLA.ND CEMENT, 
From the best Lon�Of�rt�nlt�"lM't���' clr3���I�?�. A. Practical Treatise on Cement furnished for 25 cent. 

OF THE 

SCIENTIFIC AMERICAN . 
THE BEST MECHANICAL PAPER 

IN THE WORLD. 

TWENTY-NINTH YEAR. 
VOLUME XXX. -NEW SERIES. 

The publishers of the SCIE�TIFIC AMERICAN b"g 
to announce that on the third day of .January, 1874, a. 
new volUIr..e commences. It will contl llue to be the aim 
of the publishers to render the contents of the coming 
year more attractive and useful thau any of its prede 
cessors . 

The SCIENTIFIC AMERICAN Is devoted to the Inter
ests Of Popular Sctence, the MechaniC Arts, ltanufac
tures , Inventtons,Agriculture,Commerce, and tbe indus 
trial pursults generally ; and i t  Is valuable and instruc
tive not only In the Workshop and �Ianufactory. but also 
In the Household. the Library • •  nd thc Hcadlng Room_ 

The best Mec7wld.cal PapM' in the World ! 
A year's numbers contain over 800 pages and several 

bundred engravings of new macbines, useful and novel 
inventions, manufacturiug establishments, tools, and 
processes. 

To tlte Mechanic and Manufacturer ! 
No person engaged In any of the mechanical pursufts 

should think of doing without the SCIENTIFIC Allerl
CAN. Every number contains from six to ten engravings 
of new machiltflS and inventions which cannot be found 
III any other publication . 

TERMS. 
One copy. one year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . p .• 
One copy, six months . . . . . . . . .  . . . .  . . . .  . • . • . . . . • . • . .  I .• 
One copy. fonr months . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ." 
One copy of Scien t1flc American for one year,and 

one copy of engraving, "Men of Progress" . .  1 ..... 
One copy of Sclentlllc American for one year ,and 

one copy of " Science Record " for 18.' . . . . • .  1. 01  
Remtt by postal order, draft or express. 
The pOstage on the Sclentillc American Is live cents 

per qilarter. payable at the olllce where received. Can
ada subSCribers must remitt with subscription, 25 cents 
extra to pay post.ge . 

Address all ietten and make all Post Olllce orden Rnd 
drafts payable to 

MUNN & CO., 
37 PARK ROW, NEW "Y OU 

THE " Scientific American " is printed wi'lt 
CHAS. ENEl" JOH:-<"SON & CO.'s IRK. Tent� .. , 

Lombard st • • Phlladelphla. lolld 59 Gold st •• New y .. , 

© 1874 SCIENTIFIC AMERICAN, INC.




