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Improved 'Vood PavelDent. asphaltic composition , which cements 1he blocks togeth€r 
The subject of street paving still continues to attract the and firmly to the foundation, making the road way one solid 

attention of inventors, who cannot fail to perceive the extent mass impervions to water. The top of the pavement is then 
of the field open to successful competition, and the rewards covered with the asphalt composition in which, when warm, 
possible to any improvement in qUlllity without increase of is rolled coarse sand or grit, so that the water will be kept 
cost, or to decrease of cost without deterioration in quality. out, al'd the woodprot"!J,Cted from wea'r: It is claimed that 
A still richer reward awaits the inventor who shall give to: in thia"Ju� very high degree of durability i� secured. 
the public a better pavement than has, yet been discovered at It is further claimed that "the practically indestruct:ble 
cheaper rates than those in use. foundation, giving additional firmness to the roadway, entire-

We do not understand that 
the inventor claims the pave
ment under consideration to be 
better than any yet discovered , 
but he does claim that it is bet
tertha\1 any that can be laid at 
the Sll,me cost, while it is supe
rior to many that cost much 
more;; : Having had no opportu
nity 'to inspect the pavement 
under .wear, we must leave it 
to our readers to judge from th e 
nature of thepaveInent, as de:" 
rived" .from the accompanying 
engraving aud description, how 
far these claims are justified in 
practi�"e: silllply giving it as onr 
opinion th�t it possesses all the 
elemf'uts of durability to be ex
pecten d' a roadway composed 
of the material s  employed. 

In putting down this pave
ment; the street is first graded 
in any of the well known me
thods, and the earth made com
pact by tamping or rolling. 
Upon this road bed is laid a con
crete foundation, composed of 
broken stone, sand, or gr,\vel, 
ihoroughly. mixed and bouud 
together with concrete "Compo
sition, the cementing material 
of which is chiefly Trinidad 
aspbaltum. Upon thIS founda
tion are placed, on end, cylin
drical blocks of natural wood 
(the bark removed), cut from young trees or sapHngs of small 
diameters (say from three to nine inches). Cedar, chestnut, 
and cypress trees of commonly sn.dll growth can be utilized 
in this pavement with, it is claimed , less liability of decay 
than pine, hemlock, spruce, or other woods, mostly used in 
other wood pavements. The irregularities of the natural 
wood prevent vertical displacement, and make the pavement 
stronger than when sawn blocks with parallel sides are used . 
The spaces between the blocks are filled with dry gravel or 
broken stone, and filled flush to the top with tbe hot melted 

THE FLANIGAN WOOD PAVEMENT, 

ly prevents frost under the pavement, and that the blocks 
and concrete filling are cemented to the foundation with a 
bond so perfect that the pressure is divided over large areas, 
preventing portions from sinking under heavy travel, and 
the surface from becoming uneven and " wavy" as occura in 
some other pavements. 

It is stated that actual experiments show that a moderate 
amount of excavation will not disturb the pavement. It seems 
obvious that pavement made from wood of about the same 
size and growth will wear much more evenly than that made 

{ $3 per Annum. 
(IN ADVANCE.) 

from trees of various sizes. As small wood, that will be of 
no great value for lumber, can be utilized, the most durable, 
like cypress, cedar, and chestnut, can be used at a less ex
pense than the more perishable pine, spruce, or hemlock 
lumber used in other wood pavementA. If the last named 
woods afe used, they can be treated by the most approved 
process, namely, creosoting, and still, it is claimed, can be 
laid at a less expense than any other good woodpavement. 

Two great advantages in this pavement are its simplicity 
in laying and equal facility in 
taking up and relaying where 
sewer or gas connections are 
needed. The explanation is, 
that the concrete can be re
placed so as to firmly reunite 
with the part undisturbed, en, 
abling 

,
the blocks to be repl��ed 

upon the,eame uniform' "sllr
face, cemented as before mak
ing th� bond complete, a�d ob� 
viating the unevenness made 
in the repairs of some other 
pavements. 

We are told there were 
about 40.000 yatds ofthid pave
ment laid in Detr�it;'last sea
son, and that it'i� co�sidered a 
success in thl1t city. 

This proves; more than any 
thing else that can be said in 
favor of the pavement, a� it 
i s  only actual use that will 
convince the 'public of the 
value of' any new improve
ment of the kind. We trust 
a trial of this. pavement mar 
be made in this viciI!ity, that 
we may form an intelligent 
opinion of its merits from ac
tual observation and compari
son with the many different 
paverr,ents to be found in New 
York, Brooklyn ,  and neighbor
ing cities. 

The invention was patented, 
in May, 1871, by Flanigan & Winser, of Detroit, Mich., 
who may be addressed by those desiring further information. 

---.-
THE AIR COMPRESSORS AT THE MONT CENIS TUNNEL, 

The motive power used for the perforating machinery in 
the Mont Cenis tunnel was air, the compression of which 
took place at some distance from the mouth, the compressing 
ageIJt being water. The compressors may therefore be 
termed water column air compressors. The accompanying 

o 

THE MONT CENIS TUNNEL AIR COMPRESSOR, 
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Jtitutifit 
engraving represents a complete vertical section of one of Up to the present, it has been supposed that the compres
these compressors. For wan� of space, the reservoir of water sing column, starting from the level, P, in order to rise in 
from which the compressing column, A, descends, has been the chamber, B, commences immediately to compress the air 
omitted. The vertical hight of the fall, through the in- therein contained ; and this hypothesis gives the normal 
clined tube mentioned above, is a constant, the level in the state of the work of the machine ; and from it those condi
reservoir belllg permanent. tions are d erived to which the compressor must answer to 

A is the compressing column, B, the chamber of compres- develop to the greatest possible industrial effect. 
sion, C, the tubes for conducting the compressed air to D, If a compressor were established, with a chamber, B, of a 
the recipient for the same, E are feeding valves, and F, dis- hight corresponding to a compressing column likewise detm'
charging valves, G, the compre,sed air valve, H, the inlet mined, the air would not be compressed to a higher state of 
air valves, H' are acceleration valves, L, the motive lever tension than the one which would correspond to these data, 
of the

' 
feeding valve, L', the motive lever of tIle discharging and this circumstar.ce would be inconvenient ; however, the 

valve, M, the recipient of discharge having a canal of escape- limits of the action of the compressor can greatly be exten
ment, P, the regulating plane. ded, and to snch a degree that the amount of compression 

The supply valve, E, moves vertically. On the spot where should not depend on the hight of the compressing col
it is placld, the compressing column takes an annular form, umn. 
and the compressing agent, instead of moving along the axi s  Referring t o  th", diagram, w e  'observe that from the level, 
of the column, and remaining cylindrical, is transformed into P, up to the valve, G, the chamber of compression presents a 
an annular vein, which runs along the outer side of the valve, constant capacity. The compressing column, A, will always 
E, and be�omes cylindrical again below this valve. The sec- start from the level, P, and will again retUrn to a state of 
tion of the annular vein was calculated to be equal to the rest, after having reached G. The effect, produced by the 
section of the cylindrical column of compression, so as to column between the beginning and the end of the motion, is 
leave the section of the compressing column constant a fixed quantity of mechanical work, the maximum limit of 
throughout its hight. which is represented by the product of the volume of water 

In the diagram the valve, E, is supposed to be open, and corresponding to the capacity of the chamber, B, multipli'3d 
the compressing column acts uninterruptedly on the air con- by the density of the water ; and for the hight of the column 
tained in the chamber, B. of compression, the half of the hight of the chamber, B, be-

Now suppose that the valve, E, should be raised, and ing deduceq.. 
should close the annular space ; all that part of the compres- Now this determined quantity of work is concentrated in a 
ing column which is placed above the valvp-, E, will be sus- volume of atmospheric air,equal to the capacity of the cham
pended, and will cease to act on the part below, during the bel', and compressed to the tension which is to be obtained. 
whole of the time that the valve, E, closes the annular It can, however, be concentrated in a smaller volume if the 
space and cuts off the column above; and hence the object of air is compressed at a higher tension ; and it is evident that, 
the valve, E, is to admit and to suspend the action of the as the work to be concentrated remains constant, the smaller 
compressing column. The valve, F, is also cylindrical, and the initial volume of the atmospheric air to be compressed, 
moves vertically, opening, as it rises, the lateral orifices the greater will be the final tension of the air. Whence it 
of the recipient of discharge, and closing them in its descent. results that the hlghts remaining constant, both of the com
Haising the valve, F, all that part of the compressing column pressing column and the chamber of compression, it will be 
which is inferior to E is put, as well as the chamber, B, in possible, with the same compressor, to obtain air at as high 
communication with the atmosphere ; and hence the water in a tension as may be required, so long as only such a volume 
M and in B will take naturally the level, P, determined by of air is admitted to the compression chamber, that, in order 
the level of the water in the canal of escapement and in the to absorb all the work of the column, P shall assume the 
recipient, M. All the part, B (chamber of compression), will corresponding tension. 
then be full of atmosilheric air down to the level, P, and the This  is effected in the following manner : The chamber is 
portions of the compressing column, contained in the syphon filled entirely with natural air from the level, P, into the 
under the valve, E, and in the annular portion, will not be valve. G; but, instead of making such arrangements as to 
submitted to any pressure except the ordinary pressure of make the compressing column compress the l1ir from this 
the atmosphere. level, P, such a quantity of air is allowed to escape as would 

The valve, E, remains closed during the time that the represent the volume by which it is wished to diminish the 
valve, F, makes its double stroke and vice versa. If, while E capacity of the chamber, the whole effect of the compression 
is open, F were also opened, it is evident that the water being exerted on the remaining quantity of air. Small hang
would escape with great impetus through the lateral orifice, Ing valves at H', kept open by their own weight, are used 
M.  for this purpose ; but they can be closed entirely, and the 

'rhe valve, G, placed at the top of the compression cham- compressor can be reduced to its normal state by closing 
bel', B, by rising allows the air, after it has been compJ'essed, them all, or any number of them can be closed and the re
to escape from B into the recipient, D ;  and, closing again, it maining ones left open ; hence the capacity of the chamber 
prevents the flowing back of the same. The valves, H, by may be reglllated according to requirements. 
opening from outside inwards, give aCCASS to the atmospheric Let us now suppose that the compressing column has sunk 
air into the chamber, B, when the water, after having per· to the level, P, and let it be ready for a pulsa,tion ; if all the 
formed the compression, escapes through F. clapets at H' were closed, the pulsation would be normal, and 

'rhe use 0 f the valves, H', will be explained hereafter ; for it would take place as already describeil ; but if these small 
the present we assume that they are closed. It is easy to valves are open, the air raised by the compressing column 
understand the action of the compressor. Suppose the will not be compressed, but will escape partially Llrough the 
valves E and F both closed, and thIJ level of the water to be clapets ;  when the ascending column shall have reached 
at P in the chamber B ;  let this chamber, B, be full of atmos- these clapets, in consequence of its greater density, it will 
pheric air, and let the valves, H, be supposed shut. close them successively ; and when the last has been closed, 

Now, allow the valve, E, to fall ; the compressing column, the ascending column will begin to compress the air above 
A, will immediately enter into motion ; it will rise in B, and it, which is reduced in volume to an extent depending upon 
will compress the air contained in this chamber ; the air in B the position of the top clapet to the valve, G. The motion of 
will be compre�sed until it has acC[uired a sufficient degree the compreEsing column will be entirely arrested, as in the 
of force to lift up G, and then the same compl'essed air will normal pulsation, and a much smaller volume of compressed 
enter the recipient, D, the water ri sing until it tou-ches G, air will be obtained, but it will be compressed to a far higher 
where it will have lost all its velocity ; the valve, G, will tension. 
then be pressed from below only, by the static pressure of _ .e._ 
the compressing column, whereas, from above, it sustains the M o vable Wagon Stakes a n d  Bolster. 

pressure of the air which has been driven into D, equivalent Jacob iV. Smith. of Dixon, Iowa, has recently taken a pat-
in this case to double the static pressure of the column, A. ent for an invention for movable and adjustable wagon stakes 

At this moment, all the compressing column up to the and bolster, constructed as follows : A band of strap iron, 
valve, G, is at rest. Let us then shut off, by lifting E, all varying in thi ckness and width to suit heavy or light wagons, 
that portion of the compressing column which is above E. is passed around the sides of the entire bolster, so that the 
and intercept its action on the portion below ; let us open edges of the straps will be even with the top of the bolster. 
the valve, F, and the water contained in B is driven out into The ends of the bolster thus prepared are perforated en
M, and will flow into the canal, N ;  the valve, H, will open tirely through strap and wood with holes at given distan
under the pressnre of the atmosphere (vacuum having been ces, to near the center of the bolster if necessary, to receive 
formed in B), and the atmospheric air will enter into B, and the bolts which fasten the movable stakes. The stakes are 
will drive down the water to P. When this level shall be constructed of the usual wood material, cased by a strap iron 
reached, the whole system will be at rest, and ready to com- passing from the inside bottom of the stake, up, over, and down 
mence a second "pulsation," and to that effect let F be closed to the outside  bottom of the stake, the iron strap then form
and E be opened, and the same evolution which has been ing a flange at right angles, t wo or three inches out, rf'sting 
described will be repeated. on end of top of bolster, with an iron brace extending from 

The play of the valves, F and E, is regulated by the engine, the middle of the outside of stake to the end of said flange, 
W, which governs L, on which specially formed eccentrics and securely riveted to it. 
are fixed, which produce the vertical movement of the valve Each stake has a strap of iron fastened to its sides from 
at the necessary moment. the middle, downward to the bolster, thence forming two 

The result obtained with one pulsation is, as we have seen, prongs with eight angle shoulders resting on the bolster and 
the compression and the imprisonment in D of all the air at extending down its sides half way, with holes in the project. 
atmospheric pressure contained in B from the level, P, up to ing ends of straps, conformably to the holes in the ends of 
the valve, G. This result has been obtained through the ac- bolster, through which holes the rods go to fitsten the stakes 
tion of a column of water of fixed hight and detf'rmined section to the bolster. 'l'hese rods have hand nuts at the ends to 
and form, which, starting from the state of rest, flows with keep them from slipping out, and can be slipped out and the 
variable veloc'ty through a definite space, at the limit of stakes carried toward the center or extreme ends of the bol
which the column of water loses all its velocity and passes sters to take on a wide or narrow wagon box, or to exactly 
again into the state of rest, after having given over, to the flt any width of logs of lumber, hay rack or load de�ired. 
volume of the air it haR compreSAEld, all the dynamic effort , A boy can slip off a wagon box by taking off th e Flide stakes. 
\f.'hl!',h h,�.!l he'ln eonf,umfld hdwIj'l" t,J.,(, l.nl.th.J ana 1l,ID.l In-I Thi� in"e1l.tlon �eems to he a Ya111a1,h' lmr,rovemP11! \n tlw 
"'-<1.11; �ht, 1;>ilhmt,\ml, i WIJ$!.\m lhHl; all(l. w" h(l,.", to �lje it, 111 p;enfo��J !1.9') 

ILLUMINATING GAS···NATURAL GAS WELLS···COAL GAS 
···WATER GAS FALLACIES. 

NUMBER I. 

From a lengthy paper in the American Exchange and Re
view for January, we make the following copious extracts : 

'rhe history of illuminating gas has been often recounted . 
From the most authentic descriptions of its rise and progress, 
it is evident that its manufacture was suggested by the ex
periments made with natural gas issuing from the earth in 
close proximity to coal seams. In the writings of ancient 
authors, mention is made of perpetual fires which were 
burn�d on altars consecrated to th e worship of mythological 
detties. Strabo and Plutarch refer to these mysterious fires ; 
while Herodotus, Vitruvius, and other early historians allude 
to the bituminous wells of the island of Zan\e, whence istmed 
streams of inflammable vapor, which were used to inspire 
the multitudes of superstitious worshippers with profound 
reverence for sacerdotal authority. In India and China, 
these wells have been known from remote antiquity; and it 
is said that in the latter country the gas thus naturally ex
uding from the ground has for a long time been conveyed 
in pipes made of bamboo, and used for boiling salt. Gas 
well s of this description abound in various parts of the 
world ; one of which, in England, was pro oably the means 
of suggesting the artificial production of gas and its utili
zation as an illuminating agent. In this country, several 
wells of more than ordinary interest have been discovered, 
yielding large volumes of gas of considerablo illuminating 
power. Among them may be mentioned those in the town 
of Fredonia, New York, where two companies furnish light 
to a village of three thousand inhabitants, produ\led solely 
by burning the natural gas as it rises from the ground. At 
Bloomfield, in Ontario county, N. Y., there is a well, from 
which, according to the estimates of Professor Henry Wurtz 
-one of the best authorities on the subject-the daily flow 
of gas is upwards of 400,000 cubic feet. In Ohio, near the 
town of Gambier, remarkable wells of a similar character 
have been described by Professor J. S. Newberry, where the 
gas has constautly flowed without apparent diminution of 
volume since 1866, and which, on being ignited from the ori
fice of a two inch pipe, produces a flame twenty feet or more 
in length. Similar phenomena have likewise been observed 
in the petroleum region of Pennsylvania. 

In  alluding to the history of this important branch of in
dustry, we cannot pass over tile observation of Dr. "Vatson 
that cO:1l gas is unaltered by being passed through tubes im
mersed in water; or, in other words, that the condensation 
of some of its constituents does not impair its illuminating 
properties. 'rhis fact is n()ticed in the" Chemical Essays" 
of this gentleman, published in 1767. Other experiments of 
this nature continued to be performed by various persons, but 
with little or no practical results. In  1787, Lord Dundonald, 
a Scottish nobleman, secured a patent 101' making coal tar
or, more properly speaking. coal oil, for this was the sub· 
st:j,nce he desired to produce. In condensing this product, 
the gaseous hody eliminated by the distillation of coal wa� 
collected for amusement and curiosity ; and no other purpoSe 
than that of the entertainment of his friends seemed to in 
spire his exertions. These investigations, however, were 
not without their fruit. A countryman of his 10rdslJip, by 
the name of Murdoch, then living at Hedruth, in Cornwall, 
who had read of the experiments above described, was led to 
investigate the nature of the products of distillation, and 
extended his researches to the volatile bodies obtained from 
peat, coal, wood, and other combustibles. These investiga
tions were pursued with some degree of system, and it was 
ascertained that, by properly regnlating the processes of car
bonization and condensation, a uniform product of high illu
minating power might be obtalned . 'rhe practical mind of 
Murdoch soon appropriated the idea that by constructing reo 
ceptacles for the gas, and conveying- it through pipes, it 
might be manufactured and utilized on a large scale. He 
lighted his own house in this manner, eonveying the gas iu 
pipes about seventy feet from his miniature gas work s, and 
likewise constructed It portable gas lantern which he  canted 
with him at night, much to the discomfiture of the supersti. 
tious peasantry of his neighborhood, who strongly su,pected 
him of witchcraft. In 1798, Murdoch erected gas worl,s at 
Messrs. Boulton & "Yatt's Soho foundry, and having entered 
into the employment of that firm, he personally supGrintend
ed the operation and gradually perfected the details of the 
manufacture. That gas illumination, as illustrated by 
its employment. at this factory, was a success cannot be 
doubted ; and yet severlll years elapsed before it was gen· 
erally adopted. In 1802, at the illumination in honor 
of the peace of Amiens, the superiority of the display pro
duced by the Soho fonndry was so marked that general at
tention was attracted to the new method of illumination, and 
its use gradually extended. A nu mber of large cotton mills 
were lighted by gas about the year 1805. The Lyceum thea
tre of London was the first place of amusement which em
ployed it ; and in a short time, its advantages having become 
better appreciated, its use became more general. But not
withstanding the fact that these advantages obtained a wider 
recognition, some opposition was manifested to its introduc
tion. Grave predictions of danger were uttered, and no lit
tle ridicule was east upon the proj ect. When Napoleon was 
informed of the subject, he remarked: "G'est une .qrande 
folie." Sir Walter Scott was no less incredulous, and said 
that he feared London would be on fire by it, from Hackney 
gate to Tyburn ; while Lord Brougham declared that " the 
idea was worthy of the philosopher who proposed to extract 
sunbeams from cuc.umberR "-n remark, hy the way, which, 
though uttered in ll. �.pirit of iwny, in the light of modern 
RtiPtlt,\ft('. opjnji)t'\G;\ ront.f\ln� pl('ITq:�nts (.f Hob'?!' tea.litr. Jj�yen 
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sir Humphrey Davy considered the idea of utilizing gas so works. Located generally on the outskirts of towns, in 
ridiculous that he contemptuouRly asked" if it were intend- places convenient either to water or railway communication, 
ed to take the dome of St. Paul's for a gasometer ?" their nur,erous buildings, gas holders, etc., form cJnspicuous 

As soon as gaslight became firmly established in England, obj ects. In the manufacture of this illuminating agent, 
its merit8 claimed recognition on this side of the Atlantic, coal in charges of from 120 to 160 pound; is quickly thrown 
and in 1816 the first American gas light company was char- into retorts. which are maintained at a bright red heat, from 
tered to light the city of Baltimore. Six years later, in 1822, which the gases and vapors are conveyed away by means of 
BostOll adopted the new method of illumination ; while the upright iron pipes projecting from the front end of the re
old New York Gaslight Company, which lights the city from torts, and technically known as standpipes. After being 
Grand street to the Battery, was chartered in 1823. Brook- charged, the retorts are quickly closed (the lids lleing luted) 
lyn and Bristol, R. 1., were lighted in 1825. In 1830, the and forced against the mouthpiece either by means of a screw 
Manhattan Gaslight Company of New York, now the largest or a lever, so that they make a gas tight j oint. An improv3-
and wealthiest in Amedca and fourth in size in the world, ment in retort lids has been lately introduced in the Dublin 
was chartered. The district of this corporation extends from gas works, where the lids are hung on hinges and have mao 
Grand street to Thirty-fourth, and from river to river. Other chine turned edges, which are brought in contact with the 
cities pronounced in favor of the new light as follows : New mouthpieces of the retorts, which are also turned true, and the 
Orleans in 1835, Philadelphia and Pittsburgh in 1836, Louis- necossity for luting is obviated. The lids are !\,as tight, and 
ville in 1838, Cincinnati in 1841, Kensington (Philadelphia) are held in position by means of a lever. A single charg" 
in 1844, Albany in 1845. From this date, gas works mnlti· remains in the retorts usually about six hou.r8, at thellnd of 
plied with rapidity ; and as the superiority of the new light which time the lid is remov'ld, and the. £,aii'remaining in the 
became evident, cities and towns in all parts of thA country retort is  ignited, so that it may quietly burn away while the 
were 800n supplied with it. coke is withdrawn. This is accomplished in a few moments, 

The Baltimore gas works were originally constructed to when a fresh charge is thrown in, and the evolution of gas 
make gas from coal tar, hut this plan proved a total failure, goes on t.lmost without intermission. 
as might have been predicted. After th is unsuccessful ex· From the standpipe the gas passes through the dip pipe 
periment, the works were reconstructed by an English engi. into the hydraulic main, which is a large tube or trunk, usn· 
neer ; but, this change not proving satisfactory, they were ally made of cast iron, extending along the whole length of 
again remodelled, and gas was made from bituminous coal. the retort hQuse. 'fhe dip pipes terminate in this main, their 
In Boston, a mixture of coal and rosin was use 1; while, by the extremities extending three or four inches below the level of 
t,wo New York companies, rosin alone was employed. All of the liquid in the main , thus preventing the return of gas 
tbese works were delmled more or less defective, and when, which has passed the end of the pipe. When the gas works 
in January, 1833, the question of erecting gas works"in are first put into operation, the hydraulic main is half filled 
Philadelphia wail brought before the council�, a committee with water, but this fluid is soon displaced by the heavier 
was appointed to consider the question and tQ make a report. tar which condenses from the crude gas, so that in a short 
In January, 1834, it was resolved to send an engineer to Eu- time the liquid contents of the main consiiilt almost wholly of 
rope for the purpose of inve.stigatieg the best gas works tar. Through this liquid, the gas bubbles as it is eliminated 
there in operation; and to obtain such information as might from thc retorts, depositing additions to the fluid contents of 
be usdul in erecting works in the city. The late Samuel V. the main in the shape of tar and ammonia water, which, by 
Merrick was selected for thi8 mission ; and, in furtherance of means of suitable pipes regulating their level, flow off to 
his insl,ructions, he sailed in March, returning in December their appropriate receptacles. 
of the same year. Notwithstanding a violent opposition to From the hydraulic main, the gas, somewhat cooled , but 
the project, gas works were erected by Mr. Merrick ; and, on still containing many condensible products, passes on to the 
the 10th of I<'ebrua�, 1836, Philadelphia was lighted with condensers ; but, as in many works different intermediate ef
gas. forts are employed to cool and wash the gas, a brief reference 

All �ubstances of an organic natnre, when exposed to a to the various steps resorted to in this stage of the process 
high temperature in close vess('ls, undergo a remarkable may be advisable ; although it must be premised that in 
transformation. If the experiment be performed in a retort, many small gas works some of these processes are omitted 
and that portion which is volatilized by the heat be cooled and altogether. In some instances, the gas is caused to pass 
collected , it will be found that the original substance has through a depth of several inches of water, which removes 
been split up into three distinct bodies, viz., the solid coke a portion of the ammoniacal products, and causes a further 
which remains in the retort, tarry matters (including water) deposition of tar ; while wmetimes the gas is 8crubbed by be· 
which condense to a liquid, and permanent gas. A still fur- ing compelled to pass through layf'rs of moistened coke, and 
ther examination of these products would disclose the fact �t others, suhj ected to streams of water conveyed through 
that although they present a homogeneous appearancE', they rose jets. Many engineers, however, still oppose tIl<' use of 
are really mere mixtures of various bodies, which are capa- the scrubber, or any direct contact of thfl gas with water, 
ble of minute subdivision ; and that the liquid tarry ma�ter the reason alleged being that this treatment rflduces its illu· 
contains substances which, wh.�n isolated, assume a solid minating power. The condenser proper, in which the final 
form. Complex as these bodies are, they are essentially cooling takes place, consists of a series of upright iron pipes, 
complJsed of but two of the elements, carbon and hydrogen; sometimes exteriorly cooled by water and sometimes by air. 
although they include notable quantities of other elements, By these methods of cooling, the gas which leaves the hy
which however are regarded as impurities, and which, in draulic main in a heated condition is discharged into the pu· 
the details of gas making, are eliminated as completely as rifiers at a temperature but little higher than that of the at
poesible. Among these objectional.Jle substances are oxygen. mosphere-sometimes, indeed, where water condensation has 
nitrogcn, and sulphur, which exist in various combinations, been used, below it. 
and, unless removed from the finished product, greatly im- Thc earliest method of purification, known as the wet 
pair its quality. lime process, was introduced by Mr. Clegg, an eminent Eng· 

A number of raw materials are available in the manufac- lish engineer, whose practical mind 800n became convinccd 
ture of illuminating gas. Almost every combustible body, of the necessity of removing the noxious products of the 
when subjected to destructive distillation, yields gaseous comb1l8tion of ga�, by the influence of which mu-:h damage 
pro8uc,o suitable for generating light. Coal , wood, peat, oil, was d one to pictures, gilding, and other ornamental-objects. 
rosin, rats, bones, and a variety of other substances, have By this process, ordinary caustic Hme was mingled with wa· 
been used; but, generally speaking, bituminous coal may be tel' in the proportion of one bushel to forty-eight gallons, 
eaid to be, par excellence, the natural source of gas ; and as and through this  mixture the gas was compelled to bubble. 
such we find it almost universally employed, although the As far as efficacy was concerned, this method of purification 
other sLlbRtances above mentioned are BOmetimes used when was satisfactory ; but in the economy of manufacturing ope
loc11 considerations render their adoption desirable. rations, it was found that the pressure upon the retorts, 

Of the coals which are included in the generic term bitu- which was induced by the gas being compelled to pass 
minous, there are many varieties, some of which are admira- through several inches of liquid, caused a decomposition of 
bly adapted to the manufacture of gas, while others are of tllf� richer hydrocarbons, and a corresponding deposition of 
too inferior quality to justify their employmellt. As a gene- carbon in the retorts, as well as crAating a v1l'iallle amount 
ral rnle, it may be said that the larger the quantity of vola· of leakage from the latter. These objections resting on 
tile matter yielded by a coal , the better it is fitted for the gas valid grounds, endeavors were made to obyiate them, which 
works; and yet (,hi, rule is not withont its important excep· was accomplished by Berard, who introduced purification by 
tions. The English cannels, which are regarded as the best means of dry lime. The apparatns required by this modifi
gas coals, vary in their content of volatile constituents, rang- cation consists of a series of receptacles, generally square in 
ing from twenty-seven per cent in the Washington, to sixty. form, in which are placed a number ,of trays, containing 
nine per cent in the Boghead, with a long list, of other coals moist slaked lime, spr3ad in layers of two or three Inches in 
of the same variety, intermediate between theaG two �x- thickness. Through this substance the ga3 is passed, and 
tl'"rues. In Great Britain, cannel coal is sometimes used alone when it emerges, after having traversed successive layer�, it 
a� a source of gas, but it is I�('nerally dist.illed in eonjunetion is finally discharged into the gas holders, whence it is dis
with ordinary bituminous or C:I king coals, for the purposes of tributed to consumers. 
enriching the gases proiluced frolll the latter.  This latter ]<'rom the foregoing brief and, in the absence of illustra· 
ncriety of coal is the main dep8Illlence of the gas works. In tions, necessarily imperfect description of the manufacture of 
this country it is used almost exclusively, the fe w excep- gas, it will be seen that the process is comparatively a simple 
tions being in large cities near the seaboard, where certain one, and yet there are questions, contin:lally presenting 
propo:rlions of English cannel are mixed with it. 'I'he ad- themselves in the routine of operations, which demand no 
vantages of ordir.ary bituminous coal consist in the fact that little scientific and practical knowledge ; hence we generally 
it is cheaper than cannel, and while it yields a ga� somewhat find gas work� placed under the supervision of persons of 
inferior in illnminating power, it produces a coke of great more than ordinary intelligence. In our large cities, gas en
excellence, which cannel does not ; and as this material is gineers are generally selected on account of their scientific at· 
one of the most important residual products of gas works, tainments, which include not only a reasonable ILcquaintance 
its quantity and quality are snbjects of considerable moment. with the principles of chemistry, but more especially a 
)foreover, the quantity of sulphur contained in ordinary bit- knowledge of the physical properties of fluids, practical ex
l11uinous coal is genArally less than that in cannel, which is a pprience in thA construction of buildings, furnaces, and the 
<lecidAd advantage. like, togAtber with such other branchAS of information as are 

Most pemonB are familiar with the appearance of gas. constantly required in the hllsiness. In England, and in all 

countries where large gas worl{s abound, the profession of 
gas engineering includes among its votaries men of the high
est culture and education ; and the literature of this branch 
of technology has been enriched by contributions which are 
indispensable in every well appointed scientific library. 

-.�.-
Tile Band Saw-. 

The band saw, we believe, is an English invention ; but it 
has been naturalized and improved in this country, with 
practical results of an astonishing character. Among the 
examples of the capabilities of the band saw, perhaps the 
best are to he found at the large establishment of Van Pelt 
& Qo.,' 'I'enth street, East river, in this city. Mr. Allen Ran
some lately read a paper, before the Institute of Civil Engi
neers of London, embodying some of his observations during 
a yisit to the above establishment, from which we gather the 
following: 

The" band saw" is made of the very best steel, in the 
shape of an endless band, on on8 edge of which the" teeth" 
are set all the way round, and varying in length and width, 
according to the particular kind of work which is required. 
This endless saw blade is mounted on a pair of wheels 
attached to a perpendicular beam or upright, termed a 

"king post." These wheels aro seventy.five inches in 
diameter, and are made of wrought iron, their peripheries 
being faced with wood, over which is a tire of leather, a 
combination which secures three very important requisitPs, 
namely, strength, lightness and elasticity. The upper 
wheel, tension governor, feed gearing, shafts, etc .. are at· 
tached to the king post, near the ceiling and complete1y 
out of the way ; whil e the lower wheel, with its shaft, bear
ings, and a break are attached to the same king post, but 
situated in a pit beneath the flooring, and so secured against 
accident or danger. All the sawdust drops into this pit, 
whence it is conveyed by means of an exhanst fan to the fur· 
naces in the engine room, to be used as fuel, thns keeping 
the place clean and free from sawdust. The fly wheels on 
which the endless band saw revolves have their axes about 
twenty- three feet distant from each other, so as to produce 
the nC'lessary tension on the saw blade ; but the opemtor is 
enabled, by means of a device known as the" tension gover
nor," to increase or lessen the distance between the axes of  
the fiy wheels, thereby decreasing or diminishing the tension 
on the saw blade as may be necessary The" saws" are con
structed with a special view to the sawing of ships' timber::., 
which require to be sawn with the grain of the wood. '1'he 
machinery is so 9dj usted that, by a peculiar arrangement, the 
operator can instantly remove thA saw and replace it by a 
newly filed one whenever it is necessary to do so. The�e 
mills Il,re not ordinary lumber saw mills; nevertheless, the 
proprietors, by way of practically testing the capability of 
thfl machine{'y, haye done considerable log sawing. The re
sults prove that the " b!Lnd saw" far surpasses all that was 
expectfld of it. It will cut a pine log two fpet deep at a feed 
rate of tbirty feot (linear measurement) per minute, walnut 
lumber at about the same rate of sp�ed, and hard oak about. 
onfl half as fast. It will cut deeper lumber at a proportion
ate rate of speed. George Law, Esq., the eminent merchant, 
sat on a log in the mill several hours one day, in company 
with a United States engineer and two eminent civil engi
neers, watching the working of the band saw driven by a 
sixty-five horse power Angine. They timed the saw, and 
found, as the result of their observations, that it cut through 
a twenty inch log at the rate of thirty-four lineal feet per 
minute. Mr. Van Pelt then boasted that it could do what 
no other saw had ever done, namely, cut a quarter inch board 
from off a wet pine log, forty-two feet long and eighteen 
inches deep. 'I'he _ other gentlemen declared that they be
lieved it impossible ; but the experiment was snccessfully 
accomplished at the rate of twenty-five fEet- per minute,  a,nd 
without the least variation? One of the gentlemen present 
-an English engineer-expressed his astonishment, and 
said : "It appears to me that you Yankees can do almost any
thing you please." The quality of the work is unexception
able ; the boards or planks are cut out perfectly true, straight, 
and of uniform thickness throughout ; and it effects a con
siderable saving of lumber, because of the very narrow kerf, 
which varies, according to the thickness and set of the saw 
blade from one sixteAnth to one eighth of an inch. 

_ .•. -
,,- Ne'W llIethod 01' Nickel Plating. 

Dr. Wolcott Gibbs gives, in the January number of the 
American Jou1'Jlal oj Science, a brief description of a new 
process for plating various metals with nickel without the 
use of a battery, which process was devised by Professor 
Stolba. Into the plating vessel-which may be of porcelain, 
though the author prefers copper-is placed a concentrated 
solntion of zinc chloride, which is then diluted with from 
one to two volumes of water, and heated to boiling. (If auy 
precipitate separates, it is to be redissolved by adding a few 
drops of hydrochloric acid.) As much powdered zinc as can 
be taken on the point of a knife is thrown in, by which the 
vessel becomes covered internally with a coating of zinc. 
The nickel salt-for which purpose either the chloride or 
sulphate may be used-is then added until the liquid is dis
tinctly green ; and the articles to be plated, previously thor
oughly cleaned, are introduced, together with some zinc frag
ments. The boiling is continued for 15 minutes, when the 
coating of nickel is completed, and the process is finished . 
The articles are well washed with water and cleaned with 
chalk. If a thicker coating be desired, the operation may 
b(1 repeated. Professor Stolba found that copper vessels 
thus plated were scarClely tarnished after fleverahnonths' use 
in the laboratory. 

--------... �-... --------
THE worst miflfortuue i� to he unable to bear misfortune. 
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KENWOOD TOWER, HlqHGATE, NEAR LONDON. 

Highgate is situated on a hill in the northern suburbs of 
London, 400 feet above the level of the sea, and for a long 
time was a mere hamlet of houses scattered here and there 
amid the forests. It was not till the fourteenth century that 
the Bishop of London allowed a highway to be cut through 
his park and woods of Harringhay (the hare-inge-hayh, or 
meadow and wood of hares). A gate was erected and toll 
taken, and the place is said to have been called Highgate 
from this gate ; but what was the name of the place before 
that time is not known. 

The chapel of Highgate, which occupied the site of a her
mit's cell, was granted by Bishop Grindal, afterwards Arch
bishop of Canterbury, in 1565, to a new grammar school, 
erected and endowed the year before by Sir Roger Cholmely, 
late lord chief justice. This was pulled down many years 
ago, and the church built in another part of the village. 
Among the tombs, however, was that of Coleridge, the poet 
ltnd philosopher. The church was built in 1832, at a cost of 
lG,OOOl., in the parish of St. Pancras ; but Highgate was soon 
a fterwards made a district of itself. 

The unfortunate Richard II. was conveyed through High
gate, in 1398, on his way from the north, by his haughty 
rival, Bolingbroke, hooted by the rabble. In 1461 , Thomas 
Scrope, baron of the Exchequer, was beheaded by the insur
gents in Highgate. In 1745, the London train bands marched 
through Hig·hgate to encamp on Finchley Common, to defend 
the metropolis against Prince Charles and the Scots. 

Coleridge settled at Highgate, in the house of Mr. James 
Gillman, surgeon, about 1800. At an early period he had 
used opium, and could not shake off that unhappy bondage. 
His pllysical strength gave way, and his mind was unstrung. 
" Here," as Carlyle says, " he sate looking down on London 
and its smoke tumult, like a sage escaped from the inanity 
of life's battle, attracting towards him the thoughts of in
numerable brave souls still engaged there,-heavy laden, 
high aspiring, and surely much suffering man." During this 
time he continued his literary work, and was visited by 
many of the chief literary men of the day. He died July 
25, 1834, aged 61 .  

Mr. MacDowell, the sculptor of the " Reading Girl," re
sides at Highgate. His sculptures of " Love Triumphant," 
and " Death of Virginia," executed for Mr. W entwortb Beau
mont, place him in a high rank in the artistic world. His 
son is a young sculptor of promise. In the old coaching days, 
travellers for the north stopped at Highgate, and, at which
ever of the nineteen public houses it might be, " out came 
the horns, fixed on a pole, and the passengers were sworn to 
eat no brown bread when they could get white, unless they 
liked it better, and not to kiss the maid when they could kiss 
the mistress, unless they liked her better," and a lot of other 
nonsense. This probably relates to the old passage toll lev-

J dtufifit �mttitau. 
ied on horned cattle, and gathered by some park keeper, who 
carried a staff with horns to show his authority. 

At Fitzroy Park, an outskirt of Highgate, Dr. Southwood 
Smith lived, a very modest and clever man of science. He 
was physichn to the London Fever Hospital, and wrote a 
valuable " Treatise on Fever," also " Animal Physiology," for 
the Society for the Diffusion of Useful Knowledge. In 1837, 
he was appointed by Government to inquire into the state of 
the poor, and many sanitary reforms resulted from his inves
tigations. Dr. Smith died at Florence in 1861, and was buried 
in the Protestant cemetery there. 

Highgate has retained more of its rural character than any 
other village in the suburbs of London. It has its old build
ings, and elm and lime tree avenue ; and around it stretch 
fields and hills. 

Oliver Cromwell built Cromwell House, a solid red brick 
mansion, about the year 1630 ; but he is thought never to 
have made more than an occasional visit to it. Prickett, in 
his " History of Highgate," says : " Cromw\lll's house was 
evidently built and internally ornament9d lli accordance with 
the taste of its military occupant. The staircase, which is 
of handsome proportions, is richly decorated with oaken 
carved figures, s upposed to be of persons in the general's 
army, in their costume, and the balustrade filled in with de
vices emblematical of warfare. On the ceiling of the draw
ing room are the arms of General Ireton ; this and the other 
ceilings of the principal apartments are enriched in conform
ity with the-fashion of those days. The proportions of the 
noble rooms, as well as the brickwork in front, well deserve 
the notice and study .of the antiquary and the architect." 

This classic spot, replete with so many historical associa
tions; is the site of Kenwood 'rower, now being erected for 
Mr. Edward Brooke, a wealthy citizen. It is a fine example 
of modern ar<Jhitecture. It will have the external walls 
faced with Loughborough red bricks and rubbed Reading 
red brick quoins, all the dressings of the windows and other 
stonework being of Doulton freestone. The chimney shafts 
will be of various patterns, and built up in small molded 
bricks. The roofs are to be covered with ornamental red 
and dark grey tiles.  The dining room will have a moulded 
and carved ceiling in wainscot ; also dado doors and window 
jambs, all of wainscot framing, molded on the solid. The 
floor is parquetry ; the chimneypiece will be modelled and 
carved, with various woods and marbles ; it will be the whole 
hight of the room, and worked into the cove of the ceiling. 
The principal staircase is to be of wainscot, carved, of 
El izabethan design, with an open timbered, ornamental roof, 
colored. The billiard room, ante-hall, and principal hall 
will be fitted IIp with pitch pine, of similar design to the 
dining room. The upper portion of the windows in the 
ground floor rooms is to be filled with stained glass, the sub
jects to be suitable to each room. There will be a stained 
glass window, too, on the principal staircase, filled in with 

the armorial bearings of the Brooke family ; in the hail ,  
large stained windows, with subj ects from well-known fables. 
Polished marble columns and carved capitals are used inside , 
both in staircase, hall, and drawing room. The conservatory 
and vine-Jlies w·ll have an entrance from the dining room. 

- .�. -

Fish Culture i n  N e-..v York. 

The Commissioners of Fisheries for the State of New York 
are now delivering fish and spawn for the stocking- of public 
waters within the State, and the following particulars and 
directions concerning their method of operations may be of 
general interest to our readers. Mr. Seth Green, the State 
Superintendent, Rochester, N. Y., says : 

The impregnated spawn of salmon trout and white fish 
can be sent in October, to such places as have conveniences 
for hatching it. 

Young white fish are in condition to transport from the 
1st to the 10th of February ; salmon trout, from the 10th to 
the 20th. 

Oswego bass, strawberry bass, white bass, rock bass , and a 
limited number of black bass, pike perch or wall eyed pike 
and bull heads can be delivered at Uochester at any time 
during the winter. 

Milk cans are used for carrying white fish and salmon 
trout. ; and milk can s and pounding barrels, or other clean 
barrels, are suitable for carrying other kinds of  fish. A five 
gallon milk can wHl hold two thousand white fish, or olle 
thousand salmon trout ; or from twenty to one hundred of 
the other fish above named, according to their size. 

The wall eyed pike, rock bass, white hass, black bass, 
white fish and salmon trout are suited to clear waters with 
rocky bottoms where the crawfish i s  to be found , and Oswe
go bass, perch , strawberry bass, and bull heads will only live 
on muddy bottoms with flags and pond lilies. 

It is almost useless to stock rivers which overflow their 
banks and flood much @xtent of country, as the fish are 
stranded by the receding waters, and get into pond holes, 
where they perish in dry weather. 

All fish should be deposited a;l near the head of the lake 
as possible, so they will not go into the outlet before they 
become familiar with the waters. The fish should be de
posited during the night, when most laMge fish do not feed,  
and will find hiding places before morning. 

_ .,... -
SOAP.-A young lady, who makes all the family soap, gives 

the following recipe for a good cheap article : Add to 10  
quarts of  water, 6 pound s of quicklime (shell lime is bpst), 
and 6 pounds common washing soda. Put all together and 
boil for half an hour, and let it stand all night to clear. Draw 
off the lye, and add to it 1 pound com mon resin, and 7 pOlmds 
of fat (any fat will do). Boil this for half an hOllr, then l<'\t  
it  stand till cool, and cut into bars. 

KENWOOD TOWER, HIGHGATE, N E AR LONDON. 
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l'he Editor8 a,'e not respon8ible for the opinions ,xpres.sed bv their Oar, 

1'e8'lJondent8. 

The Etrect 01' a Grain 01' Strychnine. 

10 the Editor of the Seientific Amm'ican : 

In your edition of Dec. 16th, page 389, is described the 
effect of  a grain of strychnine which had been swallowed for 
the purpose of committing suicide. The writer has given an 
account of the sufferings produced by that poison, and, be 
cause the patient was " saved by the skill of his physician," 
thinks the publication of the case useful " for the benefit of 
science." In view of the fact that the symptoms produced 
by strychnine are not unknown, and that the remedy which 
the doctor employed has not been mentioned, I am really at 
a loss to comprehend in what manner science has been bene· 
fitted by the publication of that case. 

About ten years ago, I was called to visit a friend of mine 
who had swallowed about a similar dose of strychnine, mis· 
taking the bottle containing it for one holding a solution of 
marphine, which ho intended to take against toothache. The 
symptoms, praduced by that dose af strychnine, were about 
the same as described in the above mentianed article, with 
the addition that the patient thaught the whole roam (on the 
flaar of which he was lying) to. be on fire. Though not know
ing the cause af those frightful spasmadic canvulsions, I sus· 
pected strychnine, and immediately administered chIaro form 
by inhalatian, keeping the patient under its influence during 
twelve hours, till the spasms ceased to. return. About a 
paund of chIaro form had been u�ed. The patient was 
, �  saved." 

So much for " the benefit of science," and more for the ben
efit of those who, by accident, might fall into the de�tructive 
grasp of one of the most powerful poisons known. 

In  the same number of your journal, there is another arti
cle, treating of taothache and· earache, which gives a good 
deal of negative advice as to what should not be done in 
such cases. Let me give your readers a positive advice in 
recommending a remedy which wlll never fail to remove the 
pain in a few minutes, and which consists in a hypodermic 
inj ection of a solution of one eighth or one sixth of a grain 
of the acetate or chlarate of morphia, applied under the skin 
of the arm or leg. If care is taken to introduce the solution 
deep into the tissues, no abscess will follow. 

M. SCHUPPERT, M. D. 
- .�. -

Gold a n d  PJatin uln Alloys. 

1'0 the Editor of the Scientific American : 

I desire to make known, through your valuable paper, a 
remarkable phenomenon, in connection with an alloy of gold 
and platinum. I have entertained the opinion ,  generally re
ceived by chemists and metallnrgists, that in the alloys of 
metals there was a fusion af each metal, and a blending of 
the particles of each that , for all practicable purposes, has 
caused the compound to be recognized as one body. How 
this union \Vas formed, when gold and a small portian of 
platinum were fused, has been, owing to the high melting 
point of the latter, a difficult problem to. salve. Thinking 
there might be some method of discovering how metals com
bine when fused, I made the following experiment, produc
ing a result which is entirely new in the history of the noble 
metals : 

I had a lot af dental gold plates, which had quite a num
ber of small pieces of platinum wire attached, after breaking 
off the artificial teeth. There mnst have been abont three 
pennyweights of platinum. The mass weighed nine ounces. 
I melted and poured the whole into an ingot ; it was perfect. 
ly fused. On examining the bar closely, not a trace of plati. 
num could be seen. I rolled it through the hand mill, ex· 
tending it to three yards in length ; then cut it in pieces 
three inches long. I then exposed it to the action of acids, 
in a manner entirely different from my usual method when 
refining gold for foils .  After a few hours chemical actian, I 
observed a bright metallic point gleaming through the bars 
of a crystal cage, which a glass blower made for me for this 
special case. I took it out, and, on examination, I found it 
to be platinum. I placed it back again for further action ; 
and, on its final removal, I have now a demonstration in a 
friable mass in which are seen six pieces of ' platinum as 
clear and perfect as if they had been rolled in a mill, and 
they are retained together by the undissalved gold, to con· 
vince parties who otherwise wauld conclude such a result to 
be impossible. This is the first experiment I have made 
with arrangements devised by myself ; what my success may 
be with metals lower in the scale, further experiments will 
eveal. 

That your readers may appreciate the scientific value of 
my discovery, it may be well to quote the latest scientific 
conjectmes respecting the combination of metals in fnsion 
and solutian. I quote from Fowne's " Chemistr, ," page 270, 
(Phil. ed .) : " But thaugh metals mlly combine when melted 
togeth.er, it is doubtful whether they remain combined after 
the solidification of the mass ; and the wide differences be· 
tween the melting a.nd solidifying point of certain alloys, ap
peal' to indicate that the existence of these compaunds is 
limited to a certain range of temperature. Matthiessen re
gard s it as probable tha.t the condition of an alloy of two 
metals in the liquid bt.ate may be either that of : 1st, A solu
tian of one metal in another ; 2d, chemical combinatiou ; 3d, 
mechanical mixtures ; 4th, a solution or mixture of two or 
all of the above ; and that similar differences may obtain as 
to its condition in the solid state." 

My experimental result demonstrates that there is, in reo 
lation to gald and platinum, no chemical union, no mechani
cal mixture ; but that the platina melts and arranges itself 

,titutifit 
in small globules, distinct from one another, retaining their 
integrity in the melted mass. In view of my discovery, I 
know the chemist and metallurgist will ask me : What new 
solvent have I found that dissolves gold, and yet leaves the 
platinum undissolved at the same time ? I desire making 
further experiments before fully explaining my methods.  

Cincinnati, O. . JAMES LESLIE. 

[The specimens sent are evidently globules of platinum, 
flattened and. elongateti by rolling into miniature spear 
heads.-ED. 

_ de _ 
A Dlvldln:: E n gine. 

To the Editor of the Scientific American : 

I know not what degree of perfection has been attained 
in the construction of engines for dividing the circle into 
equal parts, bnt I think it would be difficult to improve up an 
the accuracy of the method recently adopted here for gradu. 
ating the dividing wheels of a large gear cutting engine. 
The engine was designed for cutting geap;!/of large radius, 
both bevel and spur, and is naw in use" for that purpose. It 
is constructed upon the wheel and pinion principle, the di. 
viding wheel being some four feet diameter, and having, I be
lieve, 360 teeth in its periphery. Before these teeth were cut, 
the engine was fully completed and the wheel fixed perma
nently upon its arbor and in its working position in the rna· 
chine, where its periphery received its final facing off pre· 
paratory to the cutting of its teeth. The cutter head was 
then accurately adjnsted in pasition for cutting the teeth, 
upon a firm but temporary rest. A temporary dividing 
wheel was then firmly and truly fixed up an one end of the 
same ,arbor. To insure gr.-ater accuracy, this dividing wheel 
was made much larger than the one to be cut (some eight 
feet diameter, I think), and to save the expense of a pattern 
far such a wheel, it was put together as shown in the section 
Fig. 1 .  

The divisians for this wheel were made as follows : A strip 
of untempered steel (about one thirty·second part of an inch 
thick, one and a qnarter inches wide, and of sufficient length 
to reach around the periphery of the wheel, and about tlnee 
inches to spare ;l'or lap), was prepa red straight and eVEn ; and 
the scale, upon its surface, remaved by coiling it up and plac. 
ing it for a short time in d ilute sulphuric acid ; it was then 
washed, dried, and oiled. The removing of the sca' e was 
nece sary in order to preserve the integrity of the punch 
used in punching a central row of 364 holes along the whole 
length of the strip, the four extra holes being for the pur
pase of insuring a perfect job in tapping the ends, as the 
coincidence of several pairs would be more reliable than the 
coincidence of one pair of holes. Perfect eq nality in the 
distance between the holes was preserved by using two 
punches in the same plunger, as shown in Fig. 3, A, the punch 
proper, and n the gage pnnch , the gage punch being long 
enongh to enter the die, C, fnlly before the punch ,  A, made 
its hole, and large enough to slightly burnish the holes as it 
entera them. 'The utmast care was, of course, necessary in 
this part of the pro.cess, namely. the preparation and operation 
of the punching machine ; uniform temperatnre in the room 
where the wark is done, will, of course, contribute to the 
perfection of the j ab .  

The punching being campleted and the ends properly 
chamfered for the tap, they were kept in position for fasten
ing by placing a pin (just the size of the gage punch) in each 
pair of the coincident hales ; the ends being secured, the pins 
were removed , and the hoop, with its 360 holes, was ready to 
placed upon the wheel ; before this was done, however, a 
groove was turned in the periphery of the wheel, so that the 
stop points could not bottom when they entered the holes in 
the steel hoop. For the purpose of greater accuracy, several 
stop points, each independent of the others, were used, all 
of them pressing equally upon the wheel ; but so arranged 
as to be operated all at once by a single motion of a lever. 
Much care was of course . bestowed upon every part of this 
preparation befare the cutting was commenced ; the work· 
man than passed three timelS round with the cutter; as in or
dinary gear cutting ; the first cut removing abant three qnar-

tel's of the stock between the teeth, the second one left very 
little for the finishing cut. 

Uniform temperature was mnintained in the room durinO' 
the operation. " 

The method of working the dividing wheel of this class of 
engi�e .is. 

as follows : Fig. 2 shows the arrangement, A being 
the diVIdlllg wheel,and B, the dog wheel and pinion, both upon 
the same arbor ; the pinion beneath the dag wheel is indicated 
by a dotted circle. A number of these dog wheels are required 
of course, in order to produce all of the numbers required 
in

. 
the b�siness of ge�r making, and they are made exactly 

aItke, WIth the exceptIOn of the number of notches in their 
perJphery. They are so fitted to the pinion arbar as to be 
quickly changed, and yet so. as to wark the pinion without 
the least slip. The dog handle, C, works between two stops 
X X, one of which is adj ustable, to gage the movements of 
the handle io the number of teeth to be cut. The number 
of teeth in the dividing wheel should of course be a multi. 
p.

le of ?ther numbers ; a multiple of twelve ending with a 
CIpher IS usually employed. If 360 is the number of teeth 
in the 'dividing wheel, 30 may be the number of teeth for 
the pinian. 

All of the numbers of which 360 is a multiple may of 
course be produced without the pinion and dog wheel, such 
as 180, 120,. 90, 72, 6?, 54, 40, 36, 30, etc. ; but in order to pro
duce the lllt�rmedIate numbers, the differential agency of 
these wheels IS necessary ; for instance, if a gear with 31 
teeth is wanted, the pinion must make +f of a revolutian (or 
its equivalent, as ·H· o� tt) for each ta�th cnt ; consequently 
if the dog wheel contains 62 notches, it must of course be 
moved 24 notches for each tooth cut. To ascertain what 
numbers may be produced by any dog wheel, multiply the 
�umber �f notches the wheel contains by 12, and the product 
IS a multlple of the numbers the wheel will produce. For 
instance, 62 X 12=744 ; this product is the multiple of 372 X 2, 
or 186 X 4, or 124 X 8, or 93 X 12, or 62 X 16, or 31 X24. 

I make this arrangement of the numbers because they 
are stamped in this order on the face of the dog wheel, to iu. 
dicate that a movement of 24 notches for each tooth cut will 
produce 31 teeth, and that a movement 31 notches for each 
taoth cut will produce 24 teeth, and a movement of 1 6  
notches will praduce 6 2  teeth, and a mavement o f  6 2  notches 
�vill produce 16 �eeth, et.c. Each of the dog wheels belong. 
mg to the machme has Its peculiar set of numbers stamped 
upon its face, of course. 

Gear cntting engines of this class are very handy and ser. 
viceable, and are aperated with great facility. 

F. G. WOODWARD. 
----------__ .. �H.� ... � .... __________ _ 

Tile Educated Ear. 

To tlle Editor of the Scientific American : 
Your article on the education of the ear " reminds me of a 

little stary." Years ago, I was an apprentice to a watchmaker 
and we had many clocks to repajr, averaging, I think, forty� 
I slept in an adjaining room. After being there a few months, 
my ears beoame detectiYes, When a clock sto pped in the 
night, I would instantly awake, aware of the stopping, no 
matter how many clocks were running. This became very 
vexatious.  Where so many old clocks were being repaired, 
it was inevitable that many wonld stop ; and it is a matter 
worthy of remark that there are more stoppages af such ma
chines in the night than there are in the day time. 

At that time I could awake at any time 1 might wish to ; 
for instance : It is 11 o'clock at night ; I am about to retire ; 
I wish to arise seven minutes before five, or at any other 
particular minute. I wonld go to bed, sleep soundly until 
the precise minute, and then answer, " wide a wake." 

If this was not educating the ear, what was it ? A. 
[We have doubts as to the correctness of our correspon

dent's opinion that more clocks stop at night than in th e day 
time. '1.'he fact that some persons are able to wake from 
sleep at a particular hour is one of the mysteries of a yet 
unsolved mystery. Until we know more of the nature of 
sleep, it is useless to speculate in regard to its phenome
na.-ED. 

. .  -. . .  
BnUders' H ard wareo-A .Demand Cor Better Material. 

1'0 the Editor of the Scientific American : 

I wish that something were iaid and done to correct the 
bad practices of some of the manufacturers of builders' 
hardware, such as nails, screws, hinges,  latches, lock s, win. 
dow pulleys, hooks, etc. 

I presume that there is not a house carpenter in the COWl . 
try who has not had his patience tried by the poor quality 
and frequent failure of same of these articles.  

Nails, as brittle as cast iron, are quite cammon articles ; 
the iron of which some of them are made is so poorly welded 
that they often split by the first stroke of the llammer. Our 
American screws, in form and finish, are all t.hat need be de
sired, and yet the material of which same of them are made 
is so poor that thpir heads snap in the act of screwing them 
into. soft pine ; the round headed ones Me especially liable 
to this fault. The square corner under the head is unfavor
ble to s trength, aud a round corner or trumpet form would 
greatly improve their �trength at this point ; the slots in some 
of their heads are so shallow that they are useless until they 
are reslatted. Thase.brilliant mineral and pwcelain knobs, 
which add such a pleasing feature to the finish of our doars, 
frequently j ar . off from their metal sockets for the want of 
a stronger and deeper dovetail to the sockets ; and the sock· 
ets are continually getting loose upon the square shanks for 
want of a snug and praper fit to the screws that hold them 
on. The rivets that hold the cheeks to the window pulleys 
are often so slightly headed that the cheeks spread as soon 
as the weight is applied . 

These are some of the defects which sometimes try the 
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patience not only of builders and housekeepers, bu:t of e ve
rybody who is able to raise a wind ow or open a door. It 
would cost no more to make these things of good material 
and strong a1!.d serviceable at the points I have named, than 
it does in the present faulty manner. 

It is a matter of considerable importance ; and if the man
ufacturers could appreciate it, as some others do, I think our 
hardware stores would soon cease to be encumbered with 
thelle demoralized articles. F. G. W. 

- I e _ 
[ For the ScientlJic American .  1 

EXPOSE OF THE TRICKS OF THE DAVENPORT 

BROTHERS. 

BY P. H. VANDER WEYDE. 

spiritualism, referred to hidden springs, movable �eats, etc. ; 
and his lecture was a fa:lure, in so far as he intended to ex
plain any detai l s  of the feats performed. But even if he h'td 
given the true explanation, success would not have been bet
ter, and his experience was a lesson to those who perhaps 
felt inclined to enlighten the people in place of deceiving 
them. The old saying of the heathen Roman priests, " Hun
dU8 'Vult decipi, decipiatur ergo," holds, alas ! still good in our 
so-called enlightened nineteenth ceIl'tury. 

The ElectrIc LI",h t .  

On thel8th ult., a series of experiments was made at Shep.r
ness with a view of ascertaining the applicability of Sie
mens' dynamo-electric light to torpedo service in time of 
war. The scientific combination is produced, as its name 

[Continned from page 87. ] signifies, by the application of excessively rapid motion gen-
After the feat of throwing the speaking trumpet through erated from the fly wheel of It steam engine to a v�ry pow

the small hole in the middle door, for which the mouth is erful set of ordinary galvanic coils in connection with soft 
used, a few musical instruments are played in the box , a iron magnets. '1'he leather strap from a.AOur horse power 
guitar, v iolin, etc. ,  and a kind of performance takes place on, engine, encircling a small gun metar pinion, causes it to 
them ; at first the strings are only hit at random , such ItS any revolve with the extreme velocity of 1 ,600 revolutions per 
one may do by hitting them with the knees or elbows, or by minute, inducing motion in an electric bobbin at the side of 
taking the violin bow in the mouth and hitting the loose an apparatus consisting of several sets of strong insulated 
strings. The believers in the supernatural are delighted with coils. A stream of electricity consequently' passes through 
the music performed by the supposed spirits ; they declare it them. This streltm is conducted to a second series of coils, 
to be of a different kind to any executed, even by the most larger and more powerful than the first, which are also in 
accomplished performers ; ,and in this opinion they are per- combination, with a pinion revolving 800 times per minute, 
fectly right. thus intensifying the stream as it passes through them to a 

In the meantime, one of the brothers is working himself v-ery considerable degree. Both negative and positive cur
loose, by which he is most especially assisted by the small- rents are now alternately given off, from another bobbin at 
ness of his hands, so that he may soon slip one hand thrQugh the side of the second series of magnetic coils, to the train 
the usually clumsily tied knot of the rigid manilla. rope ; as of insulated wires, which conveys them to the position from 
soon as this is done, the rest is easy, and more perfect perfor- which the dynamo-electric light is to be exhibited. Here 
mances may be indulged in ; while, in the meantime, the bro- there is a delicately contrived apparatus for containing the 
thers are from time to time showjJ. to the audi ence, by open carbon points, between which the light is to be generated, 
ing the door� of' course taking care on each occasion to place-

adjusted at the top of a tripod somewhat similar in construc
the hands behind their backs as if they were still ti ed up . tion to that of a surveying instrument. At the back of the 

I wish here to call attention to the all powerful capacity of two carbon points, and slotted vertically to admit of their 
the small pliers, such as wire workers use to cut wire with, holders passing through it, is a concave reflector of white 
in loosening the most tightly fastened knots. They must not polished metal, which collects the rays of light into a focus 
be sharp enough to cut the rope, but must only take a strong and transmits them in any required direction by means of 
hold ; no knot can resist the application of one, or, better an adj usting hand wheel below. A minute aperture in the 
still, of two such pliers. It is more than probable that the center of th" reflector, precisely behind the junction ·of the 
Davenports are provided with them, and the only real diffi- two carbon points, throws a representation of the flame upon 
culty they may encounter is to get the first hand so far loos- a piece of opal glass in a frame fixed at the back of the re
ened thltt it can handle the pliers ; the rest is then easy; flector ; and through th� agency of another small hand wheel, 
When I was called , by the wish of the audience, to tie one which causes the carbon points to approach or recede from 
of them, I took my own hemp rope, and used it so effectively each other, the flame can be reduced or intensified at pleas
that more than an hour elapsed before they were loose ; lit· ure, by simply turning the wheel, care being taken at the sarr: e 
tIe time was thus left for other performances, and the exhi time to keep a watchful eye upon the picture produced , as the 
bition of that night, at least, turned out a partial failure, sev withdrawing of the points to too great a distance from each 
eral parts of the programme being omitted. . other will extinguish the light. It should have been remarked 

When the ropes at last, by their continued labor, are totally before that ampb means are taken, by lubricating the elec
loosened, all the doors are opened, Rnd the brothers exhibited trical apparatus, to counteract the evil effects which might 
standing with the ropes laying at their feet. After this pre otherwise arise from the excessive friction consequent on the 
liminary performance, they tie themselves, and then the prin- rapidity of motion in the seveI'd parts. 
cipal feats are performed, because they tie themselves in The object of instituting the series of experiments which 
such a way that they can slip out their hands at any time, were made was to ascertain if it was possible to throw such 
and slip them in the knot again in Ii few seconds. In order a stream of light upon an enemy's working parties (engaged 
to teach any one to do this, I will describe it minutely : Take in interrupting communication.), with a line of torpedoes at 
a rope of suitable length, and tie the ends around your feet night, as would render them sufficiently conspicuous to be 
with plenty of heavy knots, so as to leave the middle part fired at and consequently driven off. The place selected was 
of the rope free for the length of about three or four feet ; the new fort at Garrison Point, Sheerness. 
paas this middle part behind the se4t of the chair, or through Colonel Nugent, R. E., the President of the '1'orpedo Com-
the hole with which the wooden seat in their box or closet mittee of Great Britain ; Colonel Galway, R. E.,  Comman-
is provided . You thus obtain a loop which will be loose dant of the School of Military Engineering at Chatham ; Col-
when you bring your feet backward, and tight when you onel Hyde, Bengal Engineers, President of the Torpedo Com
bring them forward ; through this loop, when loose, you may mittee of India, and a number of other engineer officers instick your hands, twist them round a few times, so as to pro terested in the matter, were present. Theexperiments were 
duce an apparent knot near the hands ; and then, by bringing conducted by a representative of the firm, of Messrs. Siemen�, 
the feet forward, the knots appear to be tied do wn. All this, Brothers, the inventors of the machine, and were superinten
of course, is done out of sight of the audience. When ready, ded by Lieutenant Anderson, R. E. ,  secretary to the Torpedo 
the doors are thrown open, and the unwary public is sur- Committee. The engine and coils were erected in the enclO-
prised to see the hands tied behi nd the back, and tbe knots sure of the fort, while tlie instrument itself was placed in on the feet ; and, taking it for granted that the knots were one of the maS3ive embrasures piercing its sides. No sooner tied after the hands were fastened, the only conclusion of was steam got up and the order given ' to turn ahead , than believers in spirits is that the spirits tied the knots. If now the burring noise of the machine indicated that elf ct.ricity they want to take off their coats, the doors are closed, the was bl'ing rapidly generated, sparks and stars of vivid blue feet brought backward , which loosens the loop, the hands l ight being given off at the various joints. Another instant, are twisted back ap.d slipped out, the coat is taken off, the and a vivid stream of light shot across the sea to a number hands are slipped in again, twisted round , and the feet of ships lying in the offing at a d istance of abolit two miles, brought forward, which tightens the rope, and the doors are lighting them up with the brilliancy and distinctness of opened. This takes very little time, and , by continual prac-
tice, the Davenports do it very rapidly. Of course, in this broad moonlight. The effect was magnificent. Clouds of 

mist, rendered visible by the intensity of the rays shooting way, they can do anything-stick their hands through the 
hole in the door, put them on the head or face of any timid through them, rol led across the broad field of bright light 

from �ime to time, not, however, interrupting the view in individual they take in their dark box, or play on instru- their progress. By shifting the direction of the rays laterment.s ; and every time that their hands are passed through ally, each object in turn came within the compass of the the loop, they withdraw the bolt and allow their assistant to portion of horizon rendered clear. In fact, it was sufficiently open the doors and exhibit them to the puLlic, who thus sees apparent that no obj ects of any appreciable size, such for inthem only when they are tied down. stance as an enemy's boats, could come within a mile or I have performed these tricks at that time repeatedly;and more of one of Siemens' dynamo-electric instruments in opedone everything that the Davenports did ; it surprised those 
ration without being rendered conspicuous to any battery in present before it was explained ; of course, after the explana the vicinity, and consequently involving to themselves the tion, all interest ceases. 

Before closing, I wish to remark that experience shows most imminent danger. Hence the result of the experiments 
may be pronounced a success ; whether, however, a corresthat the public is willing to pay for being deceived and ponding effect might not be obtained by a succession of paramused, but not for being enlightened. This was proved by 

a certain person, who,e  name I have forgotten ; and who, im- achute lights thrown from a rocket or mortar is quite an 

. .  -. -
open question.-London Artizan. mediately after the close of the DavenRort performance, 

hired the same hall and spent the required amount of cash 
to advertise that h9 was going to reveal all the tricks of the THE mnn who will distance his competitors is he who 
Davenports. The attendance was so small that he lost a.s masters his business, who preserves his  integrity, who lives 
many hundred dollars as every night were m'l,de 'by the Da- clearly and purely, who devotes his leisure to the acquisition 
venports. HowevH, I saw that he had , after all, not found out of knowltldge, who never gets in debt, who gains friends by 
the true methodu8 operandi ; he spoke only generally againot . deserving them, and who saves his money. 

Improvement In R o otinll.'. 

This invention consists in a novel arrangement of covering 
and protecting devices ff'r ventilating passages at the peak of 
a slanting roof made of boards and cleats, running from eaves 
to peak, and having grooves in the boards near the edges 
under the cleats for conveying the water away. The venti
lation is required to prevent the water from settling back in 
the grooves by th e melting of snow at tht, peak in conse
quence of the accumulation of heat thereat when not allowed 
to escape, while the water freezes at the eaves and sets back. 

The roofing boards are placed side by side from the eaves 
to the ridge on joists, stretching from one to another of the 
rafterjl, the boards being placed so that the edges do not quite 
meit to allow for expansion. '1'he upper ends are placed a 
short dietance apart to allow air to pass from the grooves and 
cracks to an escape passage, all.d are grooved near the edges 
to prevent the water from running to the j oints under the 
cleats, which cover the joints between the board s.  

'rhe boards are fastened at the center only, and the screws 
or nails which fasten the cleats pass down through the cracks, 
so as to leave them free to expand and contract without hin
drance from the fastenings, which would cause the boards to 
split if applied to them at the edges. 

Air is fully admitted in the grooves and openings under 
the cleats, and carries off all mois�ure arising from damp or 
wet weather, which makes this combination durable.  Escape 
passages are made in the upper ends of the boards, between 
the cleats, for the escape of the heated 'air, and " ertical plates 
are placed below them. Metal angle plates are placed over 
them, to prevent the rain and snow from falling into the 
passages, and the vertical plates prevent the beating' up to 
the pas8ages under the angle plates by the wind.  By thus 
ventilating these roofs at the ridge, :t is claimed the danger 
of leakage by back water is avoided. Mr. Melvin J. Earl , of 
Mannsville, N. Y., assignor to Polly. M. Earl , of Ellisburg, 
N. Y., is the inventor of this improvement. 

_ · e · _ 
Improvement In the M a nufact ure oC Sugar. 

Messrs. George A.  Drummond and Thomas Sterry Hunt. of 
Montreal, Canada, have j ust obtained a patent , through t.he 
Scientific American Patent Agency, for a process of removing 
iron or other inj urious mr:tal from sugar: For this purpose 
they employ a mono sulphide of on') of the alkaline earths,  
such as calcium, strontium, or barium, in conj unction with 
sulphate of magnesia. 

To the solution of sugar or the sirup, milk of lime is added 
so as  to make it  slightly alkaline. Then the prepared sul
phide of barium, calcium, or stront:um, either in powd er, 
or, by preference, dissolved in water, i s  added , thoroughly 
stirring the whole at the temperature of between 1000 and 
1500 Fah . 

If the solution now gives a dark color to paper moistened 
with acetate of lead , the quantity of sulphide is sufficient. 
If not, more must Le  added. A quantity of sulphate of mag
nesia in solution is then added, at the rate of one and a half 
pounds for every pound of sulphide of barIUm, or for evpry 
hal f pound of sulphide of calcium. The whole is t.horo ughly 
incorporated and heated.  

A small quantity of blood or albumen facilitate s  sub"o
quent filtration . 'l'he whole is now passed through a filter, 
and is then ready for the subsequent proce ss of refini ng. 'rhe 
amount of sulphide to be used will depelld upon the imp u ri 
ty of the sugar or sirup, but will not exceed ,  i n  most cases, 
two or three pounds of sulphide of barium, or about half 
that quantity of the sulphide of calcium, to the tun of sugar, 

The theory of the process is as follows : The iron or other 
metal, held in solution as oxide in the sirup, is converted 
by the sulphide of the alkaline earth into sulphide, which 
is insoluble. The subsequent addition of the SUlphate of 
magnesia converts any exce�� of the alkaline sulphuret into 
a very unstable sulphide of magnesium, while the baryta, i f  
used, i s  separated a s  a wholly insoluble sulphate, which, with 
the sulphide of iron, etc., is spparated by filtration . 

The process may be varied. so,n ewhat to suit circumstances, 
and the ordinary apparatus of sugar refining is usually quite 
sufficient to carry it out eff�ctually. 

. 

- .-. .  
Crook's A utomatic Oilers tor L o oms. 

This invention has for its obj ect to furnish an improved 
automatic oiler for looms, EO cons tructed as to ktlep the re
quisi te parts of the loom all the time properly OIled, thus 
effecting a great saving of oil and preventing the parts of 
the loom from being injured by the neglect of the weaver. 

The cup, can , or reservoir for the oil, which may be made 
in the form of an ordinary oiler, or any other 'desired form, 
is provided wi' h tubes, cne or more of which may be used, 
and the lower ends of which lead into the 10wE'.r part of the 
can. The tubes incline outward and upward , and in them 
are placed wicks, the inner ends of which enter the cup, and 
the outer ends of which projtlct from the outer ends of the 
tubes, to conduct the oil by capillary attraction from the cup 
to the thing to be oiled. The oiler may be hung from the 
framework of the loom by having a properly shaped lug at 
tached to it ; or it may be placed upon a small shelf attached 
to the framework. 

With a two tube oiler, one tube will oil the two rollers of 
the picker and th e studs or pivots upon which they work, 
and the said rollers will in turn oil the shoe, making five 
places oiled by one tube. The other tube oils the small cams, 
and they oil the lever that works the catches that work the 
boxes, thus oiling three places, so that a two tube oiler keeps 
eight parts of the loom conshntly oiled. A single tube oiler 
may be arranged to oil the spindle upon which the picker 
works. Mr, Joseph Crook, of Ludlow, Vt., is the inventor. 

- .�. -
By bestowing blessings on others, we entail them on our 

selves. 
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New Process tor Bread Making. 

The object of this process is to increase the amount of 
bread that can be made from a given quantity of wheat. It 
does so by dispensing with grinding altogether, and by util
ising some of those matters which, under the name of brans, 
are at present withdrawn from consumption. The inventor 
does not pretend to rival the quality of the best white bread, 
but that of inferior quality, technically known as " seconds," 
and it is to this bread that the following remarks apply. 

Given 100 parts of ordinary wheat, grindmg converts it in
to 80 parts of flour fit for seconds bread , and 20 parts of husk 
and bran. If the miller tries to alter the proportion, by di
minishing the weight of tht' refuse and increasing that of 
the flour, the bread made from it will be more or less dark
colored in proportion as he has diverged from the recognized 
rule. Bran forms really only 5 out of these 20 parts, the re
maining 15 being made up of fatty and gummy matters, 
which remain behind, and cannot be converted into flour . 

The 5 per cent, which is really the episperme or integu
ment of the grain, is of course useless, and this is the total 
weight of refuse matter which M. Zezille permits. This is 
got rid of in his process by such slight friction as arises from 
shaking the grains together, which he finds sufficient for the 
the decorLication of the gram. 

The color of the grain remains unaltered, but the decorti
cation has rendered it fit for treatment with water. Under 
the outer envelope which constitutes the true bran is foun<1 
a layer of a yellow substance, almost insoluble in water, 
and which is blackened by fermentation ; this is the gummy 
matter, cerealine. M. Zezille removes this substance by 
by steeping the decorticated grain for half an hour in water 
heated to 80° C., decauting the re!!inous liquid thus produceil 
and again running on hot water. This waslling is repeatlid 
three or four times in about five hours, the temperature of 
the liquor never being allowed to fall below 40° C . ,  or starch 
would be formed . The grain is now found to be slightly 
swelled, and to have very much increased in weight. In 
place of 95 kiiogl'amm�s it no;" weighs 160 kilogrammes. 

In this phase of the process the wheat is almost white, and 
can readily be crushed between the fingers. The last opera
tion is to reduce it to dough. This is done by passing it be
tween rollers similar to those of a chocolate mill. It thtln 
loses about one fifth of the water it had absorbed, and is reo 
duced in weight to about 145 kilogl'ammes. 

The paste thus obtained only requires the addition of yeast 
and the ordinary routine of the bakehouse, to become a good 
wholesome bread. 

If the bread is as nutritive, the gain in this mode of bre ad 
making is very great, as 145 kilogrammes can De produced 
from quantity of wheat from which, at present, we only obtain 
108-110 kilogrammes. The question deserves most thorough 
investigation, as its results point to a very great reduction in 
the price of the most largely consumed of our food stuffs. 

The extreme simplicity of the means by which so great 
and so important a result is sai1i to be obtained is exceeding
ly likely to provoke opposition and, indeed, incredulity. It 
will perhaps be said : How is it possible, with so many able 
experiments, so many skilled workmen, and thoughtful 
chemists, durmg so many centuries,  that so simple a process 
has been overlooked and has not long ago been adopted, if it 
had any real value ? But, on the other hand, such reflec
tions do not authorize the curt d ismissal , of so important a 
subject, as a mere chimera. In France the inventor is sup
ported by the testimony of MM. Parville, Payen, Barral, etc. 

Long trial, and most careful analysis, can alone decide on 
the merits of this new discovery ; but if, as we hope, it is 
l'eally sound, its benefits will be reaped by millions.-Lea 
Monde.�. 

. ... .  -
On a Simple Remedy Cor D a n druft .. 

There are doubtless few persons, especially among gentle
men, who do not suffer from the inconvenience of dandruff. 
Physicians seem to consider it not of sufficient importance 
to engage their attention, and the poor victims are left either 
to practice their virtue of endurance, or for a cure , to try 
some of the many nostrums advertised in the public prints. 
. The intolerable itching which frequently accompanies the 

troublesome complaint, is not the only unpleasant feature, as 
to persons of any pretensions to neatness, the appearance of 
the white scales on the coat collar and shoulders is very ob
jectionable. 

The writer.. during a number of years, tried the different al
coholic solutions of castor oil and many other preparations 
without permanent benefit, and as . a  last resort, was led to 
adopt the plan of cleansing the �calp with borax and carbon
ate of potassa. This proved effectual, but after a persistent 
treatment of some month� the hair became sensibly thinner, 
and perhaps would have soon disappeared all together. The 
belief that dandruff arises from a disease of the skin, al
though physicians do not seem to agree on this point, and 
the knowledge that the use of sulphur is frequently attended 
with very happy results in such diseases, induced me to try 
it in my own case. A preparation of one ounce flowers of 
sulphur and one quart of water was made. The clear liquid 
was poured off, after the mixture had been repeatedly agita
ted during intervals of a few hours, and the head was satura
ted with this every morning. 

In a few weeks every trace of dandruff had disappeaxed, 
the hair became soft and glossy, and now, after a discontinu
ance of the treatment for eighteen months, there is no indi
cation of the return of the disease. I do not pretend to ex
plain the modu8 operandi of the . treatment, for it is well 
known that sublimed sulphur is almost or wholly insoluble, 
and the liquid used was destitute of taste, color or smell . 
ThA effects speak for itself. Otper persons to whom it has 
been recommended have had the same results, and I com-

Jdtutifit 
municate the result of my experiments in the belief that it 
may be valuable and acceptable to many who have suffered 
in the same manner as myself.-JOhn L. Davis, in the Amer
ican Journal of P1Wll'macy. 

_ .•. -
.: Measurement oC the Velocity oC Cannon Balls. 

A very ingenions instrument, known as Noble's Chrono
scope, is used for measuring the velocity of shot during its 
transit through the gun. The tube of the gun is fitted inside 
at certain intervals with metal rings (to the number of six or 
eight), the outside margins of which are sharpened into knife 
edges. As a shot passes along the tube and through th ese 
rings, the edges of the latter are jammed down upon , and 
made to cut through, the ends of various insulated wires, one 
of which is placed under each ring. Each of these wires is 
connected with an electric battery, and, as one wire after 
another is cut through and the insulation removed, an elec
tric current passes, and a number of electric sparks follow 
one after another, according to the number of rings and 
wires. The recording of signals is accomplished by means of 
a series of metal disks, one in conuection-with each, which 
are made to revolve at a certain known-velocity. The surface 
of the disks is of polished silver, coated with lampblack . As 
soon as a wire is cut by the passage of a shot, a spark hops 
over to the recording disk, removing a little of the lamp
black coating, and thus marking the place by leaving a bare 
minute. spot of bright metal. From the relative position of 
the successive spots on the disks, and the known velocity at 
which they _�revolve, a simple calculation determines the 
velocity of the shot. A shot usually takes from one two
hundredth to one three-hunilredth of a second to traverse the 
whole length of the bore of a large gun, its speed being 
somewhat slow when passing the rings, and increasing as it 
approaches the muzzle of the gnn. From the extreme deli
cacy of the instrument, the calculation can be made with 
precision to a millionth part of a second, and the velocity de
termined with the greatest accuracy. 

_ ._. -
Vapor oC Mereury. 

M. Merget has discovered that by dissolving iridium, palli
dium, platinum, gold, or silver, in aqua regia, a reagent i s  
obtained which is extremely sensitive to  mercury, and which 
will, he believes, prove of great value in the solution of very 
many practical and theoretic problems. A paper impregnat
ed with such a solution is marked with an indelible black 
stain immediately it is brought in contact with mercury or 

clay or cement laid in the ground, the flat bottom of the 
trough resting on the bottom of the ditch . The water pipe 
is entirely surrounded with cement, interposed between the 
trough and pipe, so that the joints of the pipe as well as of 
the trough are covered and filled . The parts being thus 
joined together form a solid and compact mass, which is 
claimed to be capable of resisting great pressure, the joints 
remaining perfectly tight. The cement, owing to the mois
ture in the earth, will harden to the con"istency of stone. 
The inventor does not confine himself to any particular 
fOrlD or size of the pipe or trough, nor to any particular in
gredients in their composition, nor to any particular kind 
of cement, but proposes to use hydraulic cement. The trough 
ma;t . be made to receive branch pipe of any angle, and is 
adapted to all situations where earthen or cement pipe can 
be used. 

_ .•. -
Pollock' s A pparatus tor Drying White L ea d  a n d  

o ther Pu lpy Materials.  

Heretofore these substances have been dried by one of the . 
following processes : First, upon large stationary pans, upon 
which they had to be placed aud spread on by hand and re
moved in the same manner. Second, in small earthen pots 
placed upon shelves in a room kept hot by stoves. Third, 
in kilns, upon tables of tile with heating flues underneath ; 
or upon stationary tables with steam heat applied under
neath. But all these plans are very slow, besides involving 
expensive handling ; and when done, the stuff is in hard cakes, 
which have to be broken up to feed the grinding apparatus. 

By the use of this new automatic feed apparatus, in com
bination with a rotary table, the expense of applying the 
stuff to be dried to the dryer by hand is saved. By the use 
of a rotary drying apparatus the substances are dried while 
continuously passing along from the stock cistern to the mix
ing tub ; and by the application of heat, to the upper side as 
well as the lower side, the work is not only done much ' 
quicker, but the stuff does not cake, beillg delivered in a 
pulverized condition, which is attributed to the disturbance 
of the particles by the water, which is so rapidly expelled 
when passing under the rollers as to be boiled or converted 
into steam which, in escaping, prevents the adhering of the 
particles. 

Mr. James B. Pollock, of Port Richmond ,  N. Y., has recent
ly patented this apparatus through the Scientific American 
Patent Agency. 

_ .•. -
mercurial vapor, no matter how small the quantity, or how New Process oC s u gar Manucacture. 

low the temperature may be. M. Merget also hopes to be There are at present on view at the offices of Mr. Henry T. 
able to throw great light upon the problem of a limited or an Chamberlain, sugar and colonial broker, Clare street, Bristol, 
unlimited atmosphere, which was investigated without suc- a number of samples of Demerara sugars which have been 
cess by Wollaston and Faralay. He expects to be able to manufactured on the. island by an entirely new process. 
prove that mercury constantly sends forth a vapor which as- The samples are of precisely the same description as were 
oonds to the hight of a -mile at the rate of 550 feet per second. exhibited at the Georgetown Exhibition, Demerara, the spe
/l-s' a practical result of his research , M. Merget, by means of - cial quality of the sugars being that they are prepared 
these test paper�, exhibits the presence of mercurial vapor without the aid of animal charcoal. Instead of that material 
in all the workshops and warehouses where this metal is being used ; bichromate of lime is substituted, and produces, 
used or stored. If a workman passes but one hour in su<)h from the raw cane j uices, sugars which are nofonly unusual 
an atmosphere, his clothing, face, hair, and beard become im- Iy strong, but which are highly crystallised, and have an 
pregnated with mercury. If he but touches one of the pre- elegant appearance. Mr. Chamberlain states that, although 
pared papers he testifies to the presence of the mercury by a the sugars are not known in this country, considerable quan
well defined black mark. tities of them have been sold in America, aud have there 

.. _ .. 
CaleCactlon. 

M. Laborde has made some suggesti ve experiments on cale
faction. He let a thin thread of water pass thrOligh the jet 
from the blowpipe, and he found on examination that the 
water which had thus passed, through a heat capable of melt
ing almost any metal, was but Rlightly warmed ; in fact, the 
difference was but three degrees. If a j et is passed through 
an ordinary flame, the increase in temperature is considerably 
higher, probably owing to the incandescent particles carried 
away by the liquid from the smoke. A sheet of water pre
sents similar eVidence. If the jet from the blow pipe is direct· 
ed against it, it is not pierced . nor is there any sensible heat
ing effect. The finger can be brought to within a few milli
meters of the flame, and yet there is no sensation to indicate 
the close proximity of an otherwise so patent source of heat. 
It is suggested that if, instead of the metallic curtain used in 
theatres in the case of fire, a sheet of running water-were in
terposed,  so a� totally or partly to enclose or shut out th e 
fiery element, that would be an improvement upon the sys
tems at present adopted. 

- - - -
The New Stimulant. 

Chloral drinking, according to the physicians, is super
seding absinthe, opium and alcoholic stimulants among the 
better classes. An insidious sedative, its use grows more 
dangerously on the tippler than more actively intoxicating 
drinks. The manufacture of this drug is the best evidence 
of the extent of its use. In Europe, its production has 
become one of the leading chemical industries, a nd it is sold 
by the tun. Baron Liebig affirms that one German chemist 
manufactures and sells half a tun a week. The London 
Spectator says : " Taking chloral is the new and popular vice, 
particularly among women, and is doing at least as much 
harm as alcohol. The drug is kept in thousands of dressing 
cases, and those who begin its use often grow so addicted to 
it that they pass their lives in a sort of contented stupefac· 
tion. Chloral drunkards will soon be an admitted variety of 
the species." 

- ' .. .  -
Brown's Water C onduct ors. 

An invention , which has for its obj ect to furnish a strong 
and durable condp,c tor for water and other fiuids, has recent
ly been patented, through the Scientific American Patent 
Agency, by Mr; John W. ·Brown. of Milton, Vt. An exterior 
trough and an interior pipe are made of burned or hardened 

met with much favor. The samples, which are about a 
dozen In number, vary considerably in appea,rance and 
quality. Some of the crystals are very large and round, and 
would, probably hardly suit the English taste ; others are 
white and sparkling, while some have a bright yellow color 
and are really handsome sugars. It is believed that the em 
ployment of the bichromate of lime instead of animal cllar 
coal makes a difference in the cost of manufacture of about 
2l. per tun.-London Grocer. 

- ' ''' -
EDITORIAL SUMMARY. 

IRON AND STEEL BOILER PLATEs.-Referring to the us 
of steel for boiler plates, tubes, etc., Herr Kretschmer say� 
that before experience could be gained on .this subject, it 
would be necessary to have a brisker demand for the article 
than hitherto had been known. The employment of steel in 
this direction is but in embryo, but he considers that there 
is not much to be said in favor of the replacement of iron 
by steel for plates. At the Remscheid cast steel works, an 
explosion occurred under the following circumstances : About 
five pounds of molten steel were poured into a cast iron ves
sel filled with water ; this vessel was shivered to pieces. One 
man Wl\ll seriously injured by some of the flying fragments.  
The detonation was considerable. It is supposed that the 
explosion was caused by the generation of oxyhydrogen gas , 
and not by a sudden formation of steam. 

CURIOUS EXPERIMENT . ....:...Mr. Kroreing points out the fol
lowing mode of determining which of two obj ects seen from 
a distance is further off than the other : Let the reader sup
pose two trees, for instance, standing in a line with the eye ; 
if he moves his eye to the right, the tree which is nearer will 
appear to move to the left, and the other will seem to follow 
the motion of the eye. 

THE great man is he who chooses the right with invinci
ble resolution, who resists the sorest temptations from with
out and within, whQ bears the heaviest burdens cheerfully, 
who is calmest in storms and most fearless under menaces, 
and whose reliance on truth, virtue, and God is most unfal-

· 

tering. 

PRESERVE your conscience always soft and sensitive. If 
but one sin force its way into that tender part of the soul, 
and is suffered to dwell there, the road is paved for a thous
and iniquities. 
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The Beckwith SewIng Machine. 

To make a very cheap sewing machine has been the aim 
of many inventor�. To make a very cheap and also a good 
one has been sought by some, but few have been successful 
in comhining the two advantages of small cost and great util
ity. We, however, exhibit in the accompanying engrav
ing one that po�sesses the utility of more costly ma
chines, while it is furnished at a price below anything we 
have seen of the kind that can perform the same work in as 
complete a manner. It is  capable, as we have proved by 
operating it, of doing plain seaming, hemming, tucking, 
stitching, embroidering, and, in short, most of 
the sewing done in families. 

The stitch is the elastic loop stich, which has , 
against many misrepresentations and much 
prejudice, gained a wide popularity, many now 
preferring it to the lock stitch. In fact, a 
high priced machine, which has had probably 
as large, if not larger, sale than any other in 
England, employs this stitch. The machine 
under consideration fastens off the seam in such 
a way as to make the work strong and elastic , 
so that it stands well in washing, and possesses 
the elasticity, strength, and other advantages 
which undoubtedly belong to the loop stitch. 

The parts of the machine are so few, and 
its adjustment are so simple, that skill to run 
it may be acqUlred almost at one sitting. 

The portability of the machine is an advan
tage which will lead to its purchase even by 
those who own larger machines, as it can be 
carried to any part of the house ; or, when its 
owner wishes to spend the afternoon or even
ing away from home, it can be taken along as 
easily as a needle case, or carried in a trunk, 
valise, or satchel, on a journey. The box in 
which the machiue is packed is, in its greatest 
length, only six and a half inches, and is four 
inches in hight. It holds not only the machine 
but the wrench, thread, oil can, bottle of oil, 

hemmer, different sized needles, etc. , which 
accompany it. 

The fatigue of operating it is much less than 
that of larger machines, so that children and 
ladies, in too feeble health to use the latter, may employ this 
without injury. An easy speed for this machine is 240 stitches 
per minute, as we have found on actual trial. A little prac
tice would enable this speed to be much exceeded, while it 
may be run as slow as desired. 

The machine is nickel plated throughout, so that it will 
not tarnish with handling. It is substantial and durable, and 
the appliances shown in the engraving accompany each ma
chine.  

Referring to the engraving, the parts of the ma 
chine and their uses are as follows :  

A is an L shaped bar that supports all the other 
parts of the machine ; B is t.he cloth plate. From the 
bar, A, rises a stud , C, to which the presser foot, D, 
is attached. The end of the bar, A, next the table, 
slips through a slot in the clamp, E, which fastens 
the machine to the edge of an ordinary table or stand , 
as shown. To the bar, A, is pivoted,  at F, the bar G, 
which carries the spool, H, the tension, I, and the 
needle, J. When not at work, the bars, A and G, 
are kept asunder by the action of the coiled spring, 
K, which surrounds two studs on A, between which 
plays a stud , on G, by which lateral strain on the pivot, 
F. is avoided, and the vertically vibrating bar, G, is 
guided in its movement. From the under side of the 
bar, G, extends downward the bent bar, L, the in
clined part of which plays in a crotch formed in the 
rear end of the hook, M, thus actuating the latter, 
which is  pivoted to the bottom of the bar, A. The 
needle is held by the nut, N. 

The machintl is operated by a strong and tough 
piece of wire, 0 (best piano wire) extending from the 
bar, G, down through a hole in the bar, A, and hav
ing a thumb ring, P, at its lower end. 

Q is the,hemmer, lying loose on the table. R is the 
guide attached to the plate, and S is the wrench which 

t urns the nut, N. 

The needle has its eye, which receives the thread, 
in the point ; and when the bar, G, is drawn downward, 
it is forced down through the fabric, forming a loop 
which is entered and held by the looper hook, M, till 
the needle is raised and forced down again, when the 
hook releases the loop previoudy caught, and engages 
the new loop, and so on. 

The feed motion is accomplished by the needle itself, 
which is set inclined, so that in its descent it draws 
along fabric enongh to gain space for the next stitch. 
It is obvious that the setting of the needle will gov
ern the fineness of the stitching. The cloth is fed to 
wards the operator, and passes into the lap from t.he 
machine, the table to which the machine is attached 
forming a support for the work, so that it is easily 
guided by the left. hand. The thumb of the right 
hand is placed in the thumb ring, P, in operating, and 
depresses the bar, G, causing the needle to penetrate 
the cloth, and the other palts of the machine to act in 
conjunetion with it. The spring, K, makes the up
ward stroke. 

In conclusion, we will say that a large number of testimo
nials have been shown us, certifying in enthusiastic terms to 
the satisfaction the machine has given those who have used 
it. A large numberhave been liold, and the demand for them 

$titnfifit 
is said to be rapidly increasing. It was patented ,  in the Uni
ted States, April 18, 1871. Foreign patents have been se· 
cured. For further particulars address W. S. Barlow, Presi
dent Beckwith Sewing Machine Co., 26 West Broadway, 
Ne w York. 

.. _ .  
PIG IRoN.-Mr. C.  Ii. P., of Milburn, Ky. ,  writes to say that 

a hog of his dj.ed suddenly, and in the intestines were exhi
bited, by the autopsy, a quantity of nails and screws, besides 
pieces of copper and tin plate. [It is well known that swine 
will attack anything when hungry ; and, in places where food 

o 

THE BECKWITH SEWING MACHINE. 
is scarce or dear, they have been known to swallow pebbles 
or lumps of clay. They can be restrained from this perni
cious practice by keeping the trough full of corn ; and, on 
the other hand, they can be compelled to suppor'> animation 
on anything that lies round, if the supply of the proper sus

tenance be cut oft-ED. 
... . �. -

BALDWIN'S SAW CLAMP. 

tance of simplicity. The invention consists in a clamping de
vice for holding saws in the processes of filing and setting, 
the utility of which will at once impress itself on the minds of 
practical mechanics. 

Fig. 1 shows the implement folded and lying on the top of 
a neat packing case. .Front and rear views of the invention , 
as it appears in use, are shown in Figs. 2 and 3.  

A are the j aws in which the saws are held. They are 
brought together by the screws, B, Fig. 2. The jaws acting 
together are pivoted at C, a thumb nut, D, the screw of which 
passes through a semicircular slot in the j aws, enabling the 

latter to be set and held at any angle with the 
upright, E, that supports the j aws. The up
right., E, is pivoted to the pedestal at F, the 
pedestal being socketed to fit the square end 
of a support, G, inserted through the bench 
from the bottom. By means of the pivots, 
C and F, and the thumb nuts, the saw may be 
held in the most convenient position for ril
ing, no matter what the shape of the blade 
may be. 

In Fig. 3, the jaws are shown rotated abollt 
the pivot, C, and reversed for holding the 
saw while j ointing the teeth. This is done by 
taking out the screw at D. When the jaws 
are thus reversed, they are held by a simple 
device not shown in the engraving. 

The implement is an exceedingly handy ap
pliance, and will take up but little room in the 
tool chest. Although the patent has been so 
recently issued, the inventor states he has reo 
ceived quite a number of orders. 

The invention was patented through the 
Scientific American Patent Agency, Dec. 26, 
1871, by Nathan H. Baldwin, of Laconia, N. 

H. The inventor wishes to dispose of the en
tire right, or any portion of territory. 

4 _  ... 
NEW MATERIAL FOR CRUCIBLES.-At 'Vo

cheina, in Krain, a suLstance has recently 
IJeen found which promises to become of con
siderable importance in the manufacture of 
crucibles, etc., for cast steel works. It is called 
W ocheinit, after the place where it was 

found, and its chief recommendation lies in its large percen : 
tage (50'82) of alumina. Richter has demonstrated that the 
resistence of crucibles to the influence of heat depends large�Y on the amount of alumina contained in the fireclay. By 
Itself the W ocheinit may not prove plastic enough for mold
ing, but Dr. H. Schwarz says that two parts of Wocheinit 
with one or two parts of ordinary fireclay gave the best results. 

Some one has said, " simplicity is the soul of beauty." 
-.-. -

Be THE FRANKLIN STATUE IN PRINTING HOUSE SQUARE. 

this as it may, there is no doubt that simplicity in all articles 
of common use, is  an element of popularity that cannot be 
dispensed with. 

Our engraving illustrates an invention of a practical char· 
acter, in which the inventor has not lost sight of the impor-

The birthday of Benjamin .Franklin was celebrated 
on the 17th January, by the unveiling of a fine bronze 
statue of that eminent printer, statesman and philoso
pher, executed by Mr. Ernst Plassman, and presented 
to the Press of New York city by Captain De Groot. 
An appropriate site in Printing House Square had 
been selected , upon which a handsome pedestal of 
granite had for some days supported the veiled statue.  
When the banner was removed , general satisfaction 
was expressed in regard to the artistic merit of the 
work. The ceremonies were conducted by distin
guished clergymen and members of the Press, and in 
the evening a banquet was held at Delmonico'S, with 
the usual accompaniment of speeches and toasts. 

Rew-ard t'or Electrical Illlprovelllents. 

By a decree, dated April 18, 1866, of the Minister of 
Public Instruction in France, a prize of 50,000 francs 
($10,000) was offered for the most useful application 
of the voltaic pile, the period for competition to ex
pire in April, 1871. From a report of the minutes 
presented by the President of the Republic it  appears 
that candidates are few in number, and that, in the 
opinion of the sl1IVans to whom the memoirs were sub
mitted ,  none is of sufficient merit to have earned the 
prize. By a decree of the 29th of November, the com
petition is now extended for another period of five 
years, to terminate on November 29, 1876. 

4 _ �  
Chinese A s tronolllY. 

Professor John Williams, of the Royal Astronomi
cal Society, England , has lately published a book of 
"Observations on Comets, from B. C. 611 to A. D. 1640," 
being extracts from Chinese annals. The introduc
tory remarks contain a brief summary of the progress 
of astronomy among the Chinese, together with many 
particulars of interest relating to that subj ect, among 
which the instructions of the Emperor Yaou to his as
tronomers, extracted from the " Shooking," one of 
the most ancient of the Chinese records, are the most 
deserving of notice, being, pmhaps, the earliest exam· 
pIe of astronomical direction that has d escended to us,  
dating, on the authority of the work j ust mentioned, 
the " Shooking" about 2,300 years before the Chris
tian era. 

.. - �  
THE manner of giving has been said to show the charac

ter of the giver more than the gift itself ; yet the character 
of the -gift may often be of even more significance than the 
manner of giving. It is not the value of gifts in money that 
renders them precious to any but mercenary hearts. 
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ously undermining health. Cast iron is so porous that even 
water may be forced through the finest varieties of it, under 
pressure. The coarser varieties are permeable to some light 
hydrocarbon liquids, without pressure. Gases under the 
action of heat pass through this material, as has been proved 
by actual experiment, one product of combustion often thus 
escaping to such a degree as to cause lassitude, mental de
pressior. and headache. Some physicians maintain that the 
effect of this gas is cumulative, and leads to typhoid fever 
and other sani.tary evils. 

How then shall we heat buildings ? All large buildings 
may be heated by steam, but dwellings are often too small 
to apply this system economically with any steam heating 
apparatus of which we are at  present cognizant. A field is 
now open for the introduction of a very cheap and economi
cally working steam heater, could such a one be invented. 

Without adopting the expensive porcelain stoves employed 
in some parts of Europe, it is possible a remedy may be 
found in some method of rendering hot cast iron impermea
ble to gases. A cheap, simple method for doing this would 
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Imp ortance or A dvertlslna-. 
The value of advertising Is so well understood by old estabUshed business 

firms, that a hint to them is U1'llleCessary ; but to persons establishing a new 
bUSiness, or having for sale a new article, or wishing to sell a patent, or tind 
a manufacturer to work it : upon such a class, we would impress the impor
tance of advertising. The next thing to be considered Is the medium 
through which to do it. 

In this matter, discretion Is to be used at first ; hut experience will soon 
determine that papers or magazines having the· largest circulation among 
the cla.s of persons most likely to he interested In the artlc!e for sale, will 
be the cheapest, and bring the quickest returns. To the manufacturer of all 
kinds ofm�chinery, and to the vendors of any new article in the mechanical 
l ine, we believe there Is no other source from which the advertiser can get 
as speedy returns as through the advertising columns of the SCIENTIFIC 
AMERICAN. 

We do not make these suggestions merely to Increase our advertising pat· 
ronage, but to direct persons how to increase their own business .  � 

The SCIENTIFIC AMERICAN has a circulation of more than 40,000 copies per 
week, which Is ' probably greater than the , combined circulation of all the 
other papers of its kind published in the world . 

HEATING AND VENTILATION OF B UILDINGS. 

The great mistake made in many systems of heating and 
ventilation is the attempt to perform two things togeth er 
that should always be done separately. To heat a room is 
one thing, to ventiiate it is Rnother. '[hese things should 
be kept independent of each other, and means of controlling 
each without interference with the other should be provided. 

For example, in heating a room with hot air, as much cold 
air must i ssue from the room as there is hot air admitted . 
The amount of ventilation, is therefore proportioned to the 
amount of heating. Now it is often necessary that a room, 
a church, or school room, for instance, should be heated in 
adva,nce of its occupation, when there is no occasion what
ever to ventilate it, and all the heat which passes out of it 
and is not brought back after it has reached the proper tem
perature, before the gathering of the assembly , is waste, 
pure and simple. Yet to warm the cold walls and benches, 
a constant stream of hot air is admitted, which, losing only 
a small modicum of its original heat, rushes out again 
into the open air in most instances, instead of being conveyed 
back to the furnace to he reheated, as it ought to be to secure 
economy. If means to do this are provided, and the proper 
adjustment is made, ten to one that the j anitor or sexton will 
neglect to unmake it when the people come together, and 
they will breathe over and over the same air till it gets com
pletely charged with n arcotic poison. 

We avow that we have never seen satisfactory ventilation 
in a building where the system was not independent of the 
heating apparatus. We do not mean by this that thE> tendency 
of cold air to gravitate, and of warm air to levitate, may not be 
taken advantage of in ventilating, but that the apparatus 
which heats shall in no way be employed as a means to regu· 
late the outflow of air. If the latter be the case, depend 
upon it there will be either overheating and under ventila
tion, or over ventilation and underheating. 

As our readers are aware from previou s  discussions of this 
subj ect, we do not regard hot air furnaces favorably in a 
sanitary point of view. Radiant heat, uniformly diffused, 
for us. No artificial sirocco, loaded with burned dust par
ticles, and dried till it parches throat, lungs and skin. Yet 
even this method could be made tol erable, could men of sense 
be entrusted with the construction and erection of air flues 
and furnaces, so th at (after all) what we complain of ism ore 
due to ignorance of the laws of heat than to the system per 
8e. It is because through general ignorance faults are so 
liable to be admitted into the system, that it does not find 
favor in our eyes. 

There is also reason to suspect the cast iron stove of insidi-

ores of the most ancient European iron of which we have 
any record ; and the Arundel marbles' give distinct eviden ce 
that its use was known at least two centuries before the sup
posed period of the Trojan war (about 1400 years B. C.) It 
is mentioned by Homer, in the Iliad and elsewhere ; but his 
descriptions, and those of Thrasyllus and other ancient wri
ters, all point out that it. was wrought iron that was used ; 
and probably this iron was made by welding together some 
highly ferruginous ores at a red heat. Thus weapons and 
blades could be easily fabricated without the use of any 
smelting process. The Chalybes also gave their name to 
steel (Chalybs), called by the Romans " white iron ;" and four 

, distinct qualities of steel were known to the Greeks. The 
' hardening of steel by plunging into water was certainly fa
miliar to the most ancient inhabitants of Greece, for Homer 
speaks of " hissing, as water hisses when the smith immerses 
in it a piece of red hot iron, in order to harden it." And case 
hardening by carbon was also done by the same people, " the 
finer articles being plunged into oil instead of into water." 
But while the pedigree of the iron manufacture is thus car
ri@d back into the most reIp.ote periods of European history, 
we have historical evidence and still-existing monuments, 
of much greater antiquity, of iron working by the Egyptians 
and the ancient races of Hindostan and China ; and it is 
among these only that we have any proof of the knowledge, 
by the ancients, of a casting in iron . Wilkinson, the re
nowned Egyptian explorer, states that in the mon uments in 
Thebes and Memphis, butchers are represented, sharpening 
their knives on a round bar of metal attached to their aprons, 
and these irons, from their " blue color, must have been of 
s11eel." More convincing evidence is afforded by the sickle 
blade, discovered by the Italian traveller B elzoni, under a 
granite sphinx at Karnak, as well as by a veritable cross cut 
saw, found by Mr, Layard at Nimroud, now in the British 
Museum. These facts certainly show that iron manufacture, 
involving the application of considerable knowledge and 
skill, is at least four thousand years old ; and, beyond even 
this, we have evidence that this, like most other of the use
ful arts, came from the extreme east, and is, in India, of 
still greater antiquity. In corroboration of this view, we 
quote from the Engineer the following paragraph ; 

" It is strange that of the iron metallurgy of Asia, the 
mother land of all the arts, of  India th e country where, more 
than twenty centuries ago, King Porus presented to Alexan
der the Great a wrought bar of Damascene steel, j ust as 
Homer's Achilles offered for a prize at the funeral games of 
PatrocluB a like valued mass, whence the Greeks obtained 
the like material for their ' wonder working sword blades,' 
where steel dies were employed for coinage when our own 
ancestors were naked savages, less is known than of the iron 
working of any other parts of the more or less civilized 
'world." 

But carrying our investigation farther back into time, and 
farther east on the map, we find that, among our slight knowl
edge of the history of manufactures and technical arts of the 
vast empire of China, the casting of iron is not only of im
mense age in that country, but has been carried on with great 
ingenuity and by processes which our knowledge is unable to 
account for. The authority quoted above mentions " China, 
whence cast iron hollow vessels now reach us, of a combined 
magnitude and thinness that we have not yet been able to 
imitate, or even to imagine the process by which they are 
cast, and razor steel, said to surpass all European steel in 
temper and durability of edge." 

The most noticeabl� ' Oriental monument in iron is a pillar 
within the precincts of a mosque near Delhi, of which our 
contemporary says : 

" This wrought iron pillar is as large as the screw shaft of 
one of our first class steamships, and a forging of the Bame 
size would be deemed a piece of first class work for any one 
of our great steam hammer forges in Europe, and yet it is 
more than a thou,sand year8 old, and may be at! much at! jif 
teen hund1'cd. Its form is either that of a conic frustrum or 
of some curvilinear spindle, giving it a very slight s well to
wards its mid hight. The capital consists of an elaborate 
Indian design, the whole of which good observers deem to 
have been carved by the chisel out of the solid iron. The 
shaft, to near the present ground level, is beautifully smooth 
and true, and presents the character of having been " swaged," 
or, if not, " sledge planished" to its finished form. The lower 
part, for three or four feet above the present ground and be 
low it, is rough and but carelessly rounded ; there appear to 
be some rather large cavities in this part of the shaft. The 
pillar has been known to Europeans for many years. The 
earliest printed notice of it which the writer has seen is in 
the ' Journal of the Asiatic Society of Bengal,' Vol. VII., 
being part of a m13moir ' On Lithographs and Translations 
of Inscriptions,' taken in ectype by Captain T. S.  Burt, En 
gineer. 

" The dimensions of the pillar may be approximated from 
paint marks in a vertical line placed upon it at distances of 
twelve inches apart, which have transferred themselves t o  
the photograph and been copied i n  the engraving. T h e  total 
hight above ground is 22 feet, that of the capital 3f feet, and 
that of �he rough part near the ground the same. But its 
depth under ground is considerably greater than its hight 
above ground, as a recent excavation was carried down to 26 

feet without reaching the foundation on which the pillar 
rests. The whole length of the iron pillar is, therefore, u p  
wards of 48 feet, but h o w  much more is not known, althougl 
it must be considerable, as the pillar is said not to be loos 
ened by the excavations. I think, therefore, it is highly 
probable that the whole length is not less than 60 feet. The 
lower diameter of the shaft is 16'4 inches, and the upper diam 
eter is 1 1 '05 inches, the diminution being 0'29 inch per foot. 
The pillar contains about eighty cubic feet of metal, and 
weighs upwards of 17 tons. 

" The principal inscription on the Delhi iron pillar is in San
scrit, the character that form of Nagari which has been as
signed to the third or fourth century of the Christian era. 

The curves of the letters are squared off, per 
haps on account ' of their having been punched upon the 
surface of the iron shaft with a short cheni (punch) of steel 
and a hammer, as the actual engraving of th em would have 
been a work of considerable labor. The inscription itself is 
of the most disappointing sort-its purport is merely to re 
cerd that a prince, whom nobody ever heard of before, of the 
name of Dhava, erected it in commemoration of his victori
ous prowess ; that he was of the Vaishnair (Hindoo) faith 
occupied the throne he had acqu ired (at Hastinapura ?) for 
many years, and seems to have died before the monument 
was completed ; liS no royal ancestry is m entioned, he was 
probably a usurper." 

Such is a short account of a most noticeable instance of 
the truth of our opening remarks as to the univflrsality of 
the knowledge of the qualities of iron among the earHes 
peoples of the earth ; and once more do we acknowledge the 
truth of Solomon's saying ; The thing that hath been, it is 
that which shall be, and that which is done, is that whicl 
shall be done ; and there is nothing new under the sun. 

- . � . -
WHAT TO D O  WHEN YOU ARE IN TROUBLE. 

Don't try to quench your sorr ow in rum or narcotics. If 
you begin this, you must keep right on with it till it leads 
you to ru,in ; or, if you pause . you must add physical pain and 
the consciousness of degradation to the sorrow you seek to 
es�,ape. Of all wretched men, his condition is the most piti 
ful who, having Bought to drown his grief in drink, awakes 
from his debauch with shattered nerves, aching head, and 
depressed mind, to face the same trouble again. That which 
was at first painful to contemplate will,. after drink , seem un
bearable. Ten to one the fatal drink will be again and again 
sought, till its victim sinks a hopeless, pitiful wreck. 

Work ios your true remedy. If misfortune hits you hard, hit 
you something else hard ; pitch into something with a will. 
There's nothing like good, solid, absorbing, exhausting work 
to cure trouble. If you have met with losses, you don't want 
to lie awake thinking about them. You want sweet, calm, 
sound sleep, and to eat your dinner with appetite. But you 
can't unless you work. If you say you don't feel like work 
and go a loafing all day to tell to Tom, Dick, and Harrv th� 
story of your woes, you'll lie a wake and keep your wife 
awake by your tossings, spoil her temper and your uwn break
fast the next morning, and begin tomorrow feeling ten times 
worse than you do to-day. 

There are some great troubles that only time heals, and 
perhaps some that can never be healed at all ; but all can be 
helped by the great panacea, work. Try it, you who are af
flicted. It is not a patent llledi cine. It has proved its effica
cy since first Adam and E ve left behind them with w eeping 
their beautiful Eden. , It is an officinal remedy. All good 
physicians in"regular standing prescribe it in cases of men�al 
and moral disease. It operates kindly and well, leaving no 
disagreeable 8equeUaJ, and we assure you that we have 
taken a large quantity of it with the most beneficial effects. 
I t will cure more complaints than any nostrum in the materia 
medica, and comes nearer to being a " cure-all " than any 
drug or compound of drugs in the market.  And it will not 
sicken you if you do not take it sugar coated. 

- _ . -
A LARGE mass of error is easily embalmed and perpetuated 

by a little truth. 
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POLISHING WO OD. ing, and thus adds to the distress which at best attends the 

Having had numerous inquiries respecting polishing wood, complaint. 
we propose now to give some plain and simple directions, It would be strange did not some exaggeration creep into 
which, if followed, cannot fail to s ecure a good result. In the statements of the progress of small pox which reach us 
doing this, we shall not attempt. to give all the ways by from every direction, but there is no doubt an unusual prev
which wood is given a fine polish , to do which would extend alence of the disease both in England and .America. So far 
the article beyond th , proper hmits ; but we will endeavor as can be gathered , it is not remarkably malignant in type, 
to give a method which is  applicable to nearly all kinds of and the average of deaths from it is not greater than is com
wood used for purposes in which a fine polish is desirable. mono It c annot, however, be predicted that it will not assume 

For general use, on hard or soft woods, there is nothing at any time the form of a malignant epidemic, and its con· 
that, in the writer's experience, has proved so good as shel- tinuance gives ground for the fear that it may become so. 
lac dissolved in the proportion of four ounces of the gum to In view of these facts, it is pertinent to inquire whether 
one and one fourth pounds, apothecaries' weight, of 95 per the periodical spread of small pox cannot be prevented. 
cent alcohol. Some have recommended the addition of gum Facts and statistics fortuna�ely enable a definite answer to be 
sandarach, in the proportion of about one half an ounce to given. In Prussia, where the law requires revaccination to 
the above solution of shellac, but we have never been con. be performed every seven years, death by small pox is of 
vinced that it was any benefit. It is certain that it renders very rare occurrence. Watson's " Practice of Medicine" gives 
the polish less hard and durable, and, though it facilitates statistics upon this point that will convince any who doubt. 
the work a little, had better, we think, be omitted. Statistics further show that about one half. of those who 

A second preparation, to be used in finishing, will be given have had the vaccine disease as a result of vaccination, are 
below. liable to a modified form of small pox call!*yvarioloid, ap-

If shellac, free from gritty impurities, cannot be obtained, proaching more or less in violence to malfgnant types of the 
it should be purified by dissolving it in alcohol to a thin so- disease. The fact is thus fully established that the protec
lution, 'and filtering it through porous paper. To obtain a tion afforded by successful vaccination varies in time with 
fine polish, the wood must have as perfect a surface as it is different cases, and that the liability to varioloid is greatest 
pos�ible to give it by tools. The finest sand paper obtaina- between the ages of 15 and 25 years. To insure safety from 
ble should be employed. Some use old sand paper, that was the disease, it is necessary that revaccination should be prac
coarse when new, to which we decidedly obj ect, as it is like- tised not only between the ages specified but even before and 
ly to have somewhere some coarse grains still adhering, after the period, included in those limits. It is also a matter 
which will make .unslghtly scratches. of fact that a first or second revaccinatioD. lUay fail and a 

In sand papering, use a light hand and work in all direc- third impart the disease, though the period s between the in
tions of the grain till the wood assumes a soft, velvety fine- �roductions of the virus be very short. A case of this kind 
ness of surface, uniform throughout. If you have an oli has recently occurred with a student of medicine at Bellevue 
silk handkerchief, it is the hest thing t'o wipe off the dust Hospital, who only succeeded in producing a true vaccine 
caused by sand papering. In any case, the cloth used for pl�stule. at the third attempt, the time elapsing between each 
this purpose must be very soft, and should be warmed, on �rlRl bemg onl! long enough to determine that the preeed-
the same princ!ple that a hatter warms his silk cloth by mg one.had falle� . . . . . 
which he lays the nap on a silk hat after pressing. We t,lrink there IS no fact better estabhshed m medlCal SClen"e 

Have at hand a little raw linseed oil in a saucer. Take a than that persistent revaccination will practically extermi
piece of linen and tie up in it  a wad of soft cotton wool to nate small pox. Had we a law compelling vaccination and re
make a rubber. The size of the rubber should be propor- vaccination, and could its enforcement be insured, we should 
tioned to the work in hand · say from the size of a hickory Aoon cease to hear of the ravages of a scourge so dreadful. As 
nut up to that of a hen's �gg. The cotton must be com- it is, it is quite doubtful if such a law could be enforced if en
pressed in the linen, so as to form a soft, somewhat elastic acted. The best we can do at present is for the intelligent 
ball. to protect themselves without law, against the neglect aris-

To the rubber is applied the polish, taking care to avoid ing from the prej udices of the ignorant ; and if, through neg
overdosing. Then another linen rag is to be drawn over the lect, the disease is acquired, to treat it in the most rational 
ball , and puckered together to form a convenient handle.  manner possible. To this end, we throw out some hints for 
Now touch the outer rag with a drop of the raw oil from the treatment that h ave been approved by the medical faculty 
saucer, and you are ready to begin the rnbbing. and which may serve as a guide to the patients and nurses. 

Now again use a light hand, especially if the WOod has a First, if there has been exposure, there i� time for vaccin-

soft texture. Rub in circles over a limited portion of the ation to be perfollned , and to develop the vaccine disease 
surface to be polished. When it is desired to squeeze out before the small pox shall appear, and to modify the latter 
more polish, stop the rubbing. and press more heavily, till into the milder type of varioloid. After exposurp, the first 
the polish oozes out through the outer cloth . Then proceed thing then should be vaccination .  

with the polishing till the cloth gets so dry as to risk mar- Second, if the disease be acquired, the attendance of a good 

ring the surface by scratches. 
' physician should, if possible, be secured, and the patient en·  

Thus cover the entire surface, putting from time to time couraged to accept aU the necessary treatment. If delirious, 

more polish between the pad and th e outer cloth. and renew- he should be carefully watched , to preTTent his disfiguring 
lng the latter, if necessary. Let the work dry thoroughly, him self by scratching. Itching during the drying up of the 

a.nd then put on a second coat of the polish, and let the work pustules is almost completely controlled by a soft ointment 

atand a day to allow perfect drying and absorption of the of bees wax and sweet oil, with a little tannin, opium, and 

polish. When you return to it you will find, if the work carbolic acid incorporated, which has, moreover, the advan
was properly done, the entire surface of a dull but nearly tage of rendering the smell less disagreeable. 

uniform luster. A damp cold atmosphere, with plenty of The disease is most infectious during th e latter stages. It 

dust floating in th ... air, are certain conditions of failure ; follows that the most thorough cleansing of apartments, 

avoid them. clothing, and the disinfection of every contaminated article 

Put on the third, coat, and follow it by a gentle rubbing should follow the death or recovery of a patient. 

with a soft, clean rag, merely dampened with alcohol. The It has been suggested that glycerin is a far bett€<r liquid , 

work is now ready to be finished. with which to dissolve thil vaccine matter at the time of VR<I-

The frnisohing coat should be given with one fourth an cination, than water, as it does not dry, and therefore allows 

ounce each of purified shellac and gum benzoin dissolved i n  t h e  m ore thorough insertion of the virus into the punctures 

one and one fourth pounds of 95 per cent alcohol. in the skin. There are facilities now for obtaining pure mat-

The rubber for applying thi l! coat should be new and clean, ter taken direct  from heifers kept for the purpose. Physi

and the finishing coat ' should not be applied till the third cians, therefore, who use impure virus ought to be held to 

coat is perfectly dry. You may find that, after all your care, the strictest legal account for malpractice. 

there are some dull spots. You may' use " elbow grease" to Now let every intelligent reader, instead of trembling lest 

remove them, as this last coat will bear much harder rubbing he shall be attacked by small pox , take the only known 
than any of the others. ' means of prevention, cease his apprehension, and the disease 

Some practice filling the pores of open woods with glue will be mostly confined to the ignorant and the careless. 

sizing, but this never gives so fine a result, although it - ._. -

sometimes saves much labor. If a glue size is uped, it should THE NATURAL FEATURES OF SOUTH AMERICA--NEW 

be made thin and of the best white glue. It should be well AND INTERESTING DISCO.VERIES. 

rubbed into the wood with a stiff brush , and after sand' paper
ing and dusting, a second coat should be applied . But in 
polishing wood, as in other nice operations, no good, satisfac
tory result ('an be obtained without labor and painstaking. 
These and a little practice, combined with th e knowledge we 
have attempted to impart, ought to give skill in making what 
is, in our opinion, the most beautiful finish that can be im
parted to wood. 

_ t�. _ 
THE SPREAD OF SMALL POX. 

Th e accounts which reach us, in reference to the general 
spread of this alarming disease in both hemispheres, are cal
culated to frighten th e timid, and to arouse the attention of 
those who, having little personal dread of the complaint, 
still feel a philanthropic regard for the welfare of mankind. 
Of all the fearful diseases that scourge the human race, this 
ranks among t hose that are j ustly feared most. The dis· 
figurating scars it  leaves, upon many of those who escape 
death, are a life long sequel to a most disgusting and pain
ful sickness. , The fear of contagion banishes the unfortu
nate sufferer from home and friends, and consigns him to the 
care of paid nurses hardened by long familiarity with suffer-, 

The southern half of our great continent possesses very 
great natural res )urces, as well as points of interest to the 
hist nian, the geologist, the ethnologist, and other scientists ; 
and these resources are being tu rned ·to good account with a 
rapidity which is limited only by the paucity of population. 
The immense pasturages afford ,subsistance to countless herds 
of cattle, and the raising of stock is so cheap that the export 
of the hid es, horns, and tallow well repays the farmer ; cof
fee is a staple production of v;;ry great value, and the sugar 
production is being largely extended. In mineral productions, 
South America is exceedingly rich, but it will probably be 
some centuries before these are all made available for the 
service of mankind . The superior intelligence of the Anglo
Saxon race 'and the accumulated capital of the United States 
and Europe will probably be well occupied in developing the 
metallic deposits of Missouri, Utah, Nevada, Wisconsin 
and Minnesota for a long time to come. These interesting 
facts concerning South America are· chiefly kn own to us 
through commercial enterprises ; but we have now intelli
gence of some recent travels and investigations which we 
think deserve mention in our oolumns.  

To an enlightened traveller, with a mind capable of learn-

ing the lessons spread before him in the great book of Na
ture, South America offers one of the most inviting field s ,  
for labor and study. The vast flQra o f  tropical plants, the 
gigantic mountains and valleys, and the geological forma
tion/!, of almost infinite extent and variety, have long been 
the favorite themes o f  students and writers of science · and 
frum the early days of Humboldt to th e present time, South 
America has been a rich field for the investigator of natural 
phfmomena, yielding abundant an d ample re ward for the 
closes� and most diligent study. Of its value in this regard , 
our greatest 8a'l!an8 have long been convinced ; and many 
among those who have personally examined the great natu
ral beauties and characteristics, interesting and valuable to 
lovers ..o.f each individual science, have written, for the 
world"'s benefit, long and interesting accounts of tIl e sights, 
discoveries, and peculiarities that abound in that country. 

The cllief points in the cosmography are the ILountains, 
forests, plains, and rIvers, all of which are of a magnitude 
surpassing those of other lands.  Notwithstanding the tropi
cal ladtude of the northern portion of South America, the 
climate is singularly mild and equable, owing chiefly to the 
cont,inuance of the trade winds .  And plants, of  prodigious 
number and variety, attain here a luxuriance of which the 
inhabitants of other countries can scarcely concei"ve. Forests, 
extending over two thIrds of the continent, abounding in 
trees of great hight, covered with flowers of surpassing bril
liancy to the very summit, have given South America a title 
to be considered the natural gard en of the world. Humboldt, 
in speaking of this wonderful luxuriance states that, " indi
vidual plants, languishing in hot houses, cau give us but a 
faint idea of the maj estic vegetation of th e tropical zone." 
While the trees and flowering shrubs are clothed with such 
extraordinary beauty, the forests are populated wIth bird s 
whose p � umage outshines that of the winged tribes of a�y 
other region, in variety, brilliancy and vividn ess of color. 
Many of the most useful animals, moreover, are indigenouR 
to the soil ; of these are the alpaca, the vicuna, and the gua
naco. The winged insects rival the birds in beaut.y of color 
and form. Reptiles, on the other hand, are unusually nu
merous and noxious, many species of snakes being natives of 
Brazil. White ants abound, and are so destructive that 
Humboldt states that he was unable to find any manuscript 
one hundred years old. And the geological features are no 
less remurkable. Coal is found at a hight of nearly 15,000 

feet above the sea level ; and porphyry and others of the 
primary formations have been similarly upheaved by some 
vast convulsion of Natur ' .  

There i s  now i n  progress a most interesting investigation 
into the geological and other remarkable phenomena exhib
ited in South America, especially in the Amazonian valley 
and the Bl'azilian empire generally. It is eighteen months 
since Professor C.  F.  Hartt, of Cornell University, accompa
nied by Mr. 0, A. Derby as assistant, left our shores in charge 
of an expedition to the Amazon. His intention was to make a 
compl ete investigation into the geological character of the 
shore� of the mighty river, and , possibly, to ascertain the truth 
of the supposition that the valley through whi ch it flows was 
originally hollowed out by glacial progression . This theory 
was originally promulgated by Professor Agassiz,and Profess
or  Hartt now reports that he has discovered evid ence of the 
existence of totally different causes for the formation ; and he 
also describes the whole valley as being full of  choice relics 
of the most ancient races, and of the earliest geological for
mations. In his long and adventurous j ourney, Professor 
Hartt encountered many new features worthy of remark, vis
iting among others the Sierra of Paranaquara, which is one 
of the highest of the table-topped hills of the valley of the 
Amazon. This mountain is entirely composed of beds of 
clay and sand, deposited h orizontally. 

One of the most important contributions to ancient history 
is the fact that Brazil was once populated by a race which 
has left behind it relics of pottery, and mounds of urns, im' 
plements and weapons, and other indication s of a quasi civi
lization. Many travellers have penetrated into Brazil and 
directed especial attention to this subject without arriving at 
any certain decision ; but the point must now be considered 
settled . The claims of philology have not been neglected 
by Professor Hartt, he having compiled a grammar and dic
tionary of the Tupy language, which is spoken by the native 
tribes of Western Brazil ; and he has also been successful in 
making a collection of the legendary traditIons of the Bra
zilian Indians, some of which are said to bear a marked re
semblance to the fables which have long been known to 
Europeans and Asiatics. 

It is intended to give permanent interest and value to 
Professor Hal·t's labors by; the publishing of a full and elab
orately illustrated account of the expedition ; and, pending 
the publication, further tidings from the distinguished trav
eller will be gratefully received by our Pllople as the expe
dition progresses_ 

_ .• t .  

How t o  Fasten Rubber t o  Wood and Metal .  

As rubber plates and rings are nowadays used almost 
exclusively for making connections between steam and other 
pipes and apparatus, much annoyance is often experienced 
by the impos ,ibility or imperfection of an air tight connec
tion. This is obviated entirely by employing a cement which 
fastens alike well to :.the rubber and to the metal or wood . 
Such cement is prepared by a solution of shellac in ammo
nia. This is best made by soaking pulverized gum shellac in 
ten times its weight of strong ammonia, when a slimy mass 
is obtained, which in three to four week s will become liquid ,  
without the use o f  hot water. This softens the rubber, and 
becomes, after volatilization of the ammonia, hard and imper
meable to gases and fluids. 
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MEERSCHAUM. 

This curious mineral is known to chemistry as an hydrated 
silicate of magnesia. Of the lightness, porosi.ty, and friabil
ity of this familiar fuustance there is �carcely any need to 
speak. It has bepn found' in Spain, Hungary, and in Asia 
Minor, but recently large quantities of it have been found 
in Patagonia. This discovery will probably reduce the price 
of meerschaum, as the supply has hitherto been limited. 
The manufacture of meerschaum articles has been for many 
years carried on in Europe, chiefiy in Vienna ; and Parisian 
workmen have recently produced some excellent specimens 
of carving in this remarkable material. 

AMMONIA AI:! A UUHE �'OR SNAKE BITES. 
We recently called attention to the fact that as many as 

8,000 persons die annually, ill British India and BurmaL, 
from the cfftcts of snake bites. The Inspector of Police to 
the Bengal Govdrnment now reports that of 939 cases, in 
which ammonia was freely administered, 702 victims have 
recovered, and in the cured instances, the remedy was not 
administered till about 3t hours after the attack, on the ave
rage. In the' fatal caReR, the correRponding duration of time 
was 4i hourR. 

BLACKING. 

'l'he lustrous qualities of blacking are frequently derived 
from ingredients which are most deleterious and destructive 
to leather. Herr Artus publish es a new formula, and claims 
several advantages for it, to which we may ad d its cheapness 
and accessibility : 'rhree or four pounds vegetable black, 1t 
pounds ivory black, 5 pounds molasses, and 5 pound/l .gly
cerin, mixed thoroughly together. Six ounces gutta percha, 
cut in small pieceR, are then melted, and when fiuid, 20 
ounces olive oil are added, and subsequently, 2 ounces stear
ine. The second mixture, w h ile quite hot, is stirred into the 
first ; and then a further additIon of 10 ounces gum Senegal, 
dissolwd in about 3 quarts water, is added. This compound 
iR the stock ; for use, it should be diluted with about three 
times its quantity of warm water. 

COPPER AND EPIDEMIC CHOLERA. 

J citutifit 
Poggendorft's Annalen calls attention to possible disturbances 
of the accuracy of liquid prisms, the lines in the spectrum 
varying with the temperature. The divergence, owing to 
changes of heat and cold, of the lines of solid prisms is quite 
insignificant. A glass prism, heated in the sun and then re
moved to the shade, was observed to poesess an increased 
refractive power as it cooled, while a bisulphide prism exhib· 
ited a revf>r�ed result. These facts point out the importance 
of the use of the thermometer in conjunction with the spec
troscope, and also show that there is room for great improve
ment in the manufacture of glass for optical purposes. 

ELECTRICITY AND NERVE FORCE. 
Mr. J. St.  Clair Gray, of Glasgow University, Scotland, has 

recently observed the mutual action of sulphur and phos
phorus in alkaline solutions, and the idea, that such action 
might be the source of an electric current, occurred to him. 
Accordingly he prepared a cell contail}ing caustic potash in so· 
lution, and placed in it sticks of phosphorus and sulphur ; and 
he found, half an hour afterwards, that the sulphur remained 
unaffected, while the phosphorus had settled in an oily mass 
to the bottom of the alkaline fiuid . ... Phosphoretted hydro
gen, spontaneously infiammable, was given off during the 
first six day� ; but after this time, the gas becamfl somewhat 
snlphuretted, and no ignition took place. The test by Sir 
W. Thomson's electrometer. made by a qualified assistant of 
that eminent philosopher, showed the electromotive force to 
be 162, while a Daniell, acting under similar conditions, ex
hibited 120 only. A remarkable feature of this battery was 
that the fluid phosphorus on being removed and washed, 
still retained its liquid state. Sticks of solid phosphorus 
were introduced, and they not only did not help the liquor 
to solidify. but speedily became deliquescent themselves. 

Mr. Gray's obj ect was to obtain data to support a theory on 
the origin of nerve force, he being convinced that the power 
of the nerves has an electric element in it. He was induced 
to make the experiment described above by the well known 
facts that phosphorus is largely present in the brain and 
sulphur in the liver, and that an alkaline fiuid is in constant 
circulation between them. He has tested this theory by ex
periments on a rabbit, and considers j;hat he is j ustified in 
assuming that his explanation of the existence of galvanic 
action between the brain and liver is correct and well found
ed. We shall probably soon be enabled to lay further re
sults before our readers. 

PORTLAND CEMENT AND IRON FILING8. 

Abbe Moigno, in his valuable scientific journal Les Monde8, 
relates his personal experience with a concrete formed of fine 
wrought and cast iron filings and Portland cement. The 
Abbe states that a cement made thus is hard enough to re
sist any attempts to fracture it. As he states that the iron 
filings are to replace the sand usually put into the mixture, 

Among tl) e many facts which have been observed by the 
collectors of statistics concerning epidemic visitations, one 
of the most remarkable is the almost complete immunity 
from cholera enjoyed by persons dwelling in the vicinity of 
copper worl, s, or toiling in manufactories where copper or 
brass are manipulated. The best medical authorities men· 
tion it as a fact, that, among more than 30,000 persons thus 
employed in Paris and other European centers of population, 
the recent outbreak of cho�ra was fatal in only sixteen in· 
stances. This is the more remarkable when we consider 
that the salts of copper are all virulent poisons,  and would · we presume that the relative quantities are to be similar. 

seem to be another instance of the mutual destruction of- - ••• -
FRENCH TEACHING AND DRAMAT.IC RECITATIONS.-Profes-deleterious infiuences. 

ANTIDOTE TO OPIUM. 

In a recent case of accidental poisoning by an overdose of 
morphia, the administration of 18 drops of Norwood's tinc
ture of green hellebore was followed by a complete cure. 
'rhe narcotic had obtained such mastery over the nnfortunate 
patient that the pupils of the eyes had contracted, and the 
j aws had to be breed open to give the medicine, which was 
mixed with t wo ounces of brandy. All appearance of pois
onous effects had vanished within an' hour. 

THFJ NEW YORK COMMISSIONERS OF PHARMACY. 

This body has issued a report of its proceedings for the 
last six months of the past year. Six hundred and sixty-six 
persons, out of over nine hundred candidates, have been li· 
censed, and of these, less than thirty succeeded in passing 
the examination at t he first trial. Egregious and discredita
ble failures in chemistl·y, pharmacy, and toxicology, as well 
as in " doctor's Latin," characterized the large majority who 
were turned back by the ordeal. Only three out of over 
seven hundred applicants could reati the simplest Latin sen ·  
tences ; but more than this number were familiar with the 
jargon of the prescription counter. " To express the idea of 
' the same,' the word ejusdem," says our informant, " was 
used ; and the Commissioners, with apparent satisfaction at 
the success of the trap, report the results of this test. One 
clerk, it is stated, replied that in no store where he had been 
employed had he ever seen or heard of " infusion of ejus
dem." This famous prescription was presented at eighteen 
drug stores in the most populous part of Broadway, and in 
each the same answer as the above was returned. 

WELDING COPPER. 

To unite two pieces of copper by welding has puzzled 
many mechanics and metallurgists, but we read, in a cotem·· 
porary, of its recent successful achievemeut. A compound 
of 358 parts phosphate o f  soda and 124 parts boracic acid is 
prepared, and is used when the metal is at a dull red heat ; 
the heat is then increased till the metal becomeE of a cherry 
wood iared color, and the latter is at once hammered. A ham
mer of recommended for this purpose, as the metal is liable 
to soften at a high heat ; and the hammer should be used cau
tiously. All scale and carbonaceous matter must be removed 
from the surface pf the copper, as the succ�ss of the welding 
depends on the formation of an easily fusible phosphate of 
copper, which wo uld be reduced to a phosphide by the pres
ence of carbon. 

LIQUID SPECTROSCOPES. 

The use of transparent liquids, such as bisulphide of car
bon, for the manufacture of lenses is making rapid progress 
on the ground of economy, large pieces of glass, free from 
fiaw and blemish, being difficult to obtain and expensive. 

sor Favarger is forming a new class for instruction in 
French, by his peculiar system of Oral Teaching. T he op
portunity for improvement in French conversation, afforded 
to  those avail ng themselves of Mr.  Favarger'S instructive 
lectures and recitations, is obtainable in no other way in this 
city. The lectures al'e to be held in Chickering Hall , and 
his patrons heretofore have been composed of the leading 
ladies and gentlemen in New York literary society. Mr.  Fa
varger will 'be happy to communicate with persons wishing 
to j oin his classes, at No. 8 East 9th street. 

_ .•. -
TO CITY SUBSCRIBERS. 

The SCIENTIFIC AMERICAN will hereafter be served to our 
city subscribers, either at their residences or places of busi
ness, at $3'50 a year, through the post office by mail carriers. 
The newsdealers throughout this city, Brooklyn, Jersey City, 
and Hoboken keep the SCIENTIFIC AMERICAN on sale, and 
supply subscribers regularly. Many prefer to receive their 
papers of dealers iu their neighborhood. We recommend 
persons to patronize the local dealers if they wish the SCIEN

TIFIC AMERICAN or any other paper or mags,zine. 

NEW BOOKS AND PUBLICATIONS. 

SCIENCE RECORD FOR 1872. Being a Compendium of the 
Scienti fic Progress and Discovery of the Past Year. 4()0 
pages, oetavo. 1 00 Engravings, Steel Plate and Wood. 
Handsomely bound in muslin, $1 .50 : extra binding, 
half calf, $2. Munn & Co., Publishers, 37 Park Row, 
New York, Office of the SCIENTIFIC AMERICAN. 

This new and elegant work presents, in convenient torm, notices of the 
leading subjects and events, pertaining to SCience, that have occupied pubw 
lie attention during the past y ear. The progress of the more Important 
public works is duly chronicled, with illustrative engravings. The leading 
discoveries, facts, and improvements, in chemistry, mechaniCS, engineering, 
natural history, and the various arts and SCiences, are recorded and illus
trated. Sketches of prominent scientific men, with illustrations, are given, 
and among the portraits are those of Faraday, :Murchison, Darwin, Agassiz, 
HuxleY,snd HerSChel. The Mont Cenis tunnel, the Hell Gate works,the Brook
Iyn suspension bridge, the Hoosac tunnel, the St. Louis bridge, the United 
States Patent Ofllce, and other works are il ustrated. A large amonnt of 
useful information, tables, descriptions of improvements, with engravings. 
are likewise presented. The book is one of much interest and value, and 
shonld have a place in every library. 

LA AMERICA ILUSTRADA (ILLUSTRATED AMERICA). 
TIns is the title of a new and beautiful lllustrated semi-monthly paper, in 

the Spanish language, published by J. C. Rodrigues & Co . , Times building, 
New York. Its lllnstrations and typography are of the most elegant descrlp. 
tion ; its contents, varied and interesting. All classes of readers will take 
pleasure in Its study. In h:s opening address, the editor states that the ob· 
j ect of the periodical Is to diffnse among the Latin races of America a know
ledge of those social and political prinCiples that have elevated the United 
States to their present position of dignity and splendor. In La America 

l:ustrada our country will have a worthy representative before the Spanish 
speaking populations of the two great western continents, and we heartily 
wish for its editors and proprietors tho most abundant success. 

7 3  

Practical Hints to InvBntorS . 
l\ ,f' UNN & co., Publish ers of the SCIEN'fmIC AMERICAN 
it1. have devoted the past tWtmty·ftve years to the procuring of Letter s 
Patent in tttis and foreign conntries. More than 50,000 inventors have avai l 
ed themselves of their services in procuring patents, find many millions of  
dollars have accrued to the patentees, whose speCifications and claims they 
have prepared. No discrimination against foreigners ; subjects ot an coun� 
ries obtain patents on the same terms as citizens. 

Ho,v Can I O btain a Patent 1 

s the closing' inqUll'Y in nearly eyery letter, describing some invention 
which comes to this ofllce. Apositive answer can only be had by presenting 
a complete application for a patent to the Commissioner of I->atents. All 
application consists of a Model, Drawings, Petition, Oath, and full Specifica· 
tion. Various ofiicial rule8 and formalities must also be observed. The 
efforts of the inventor to do all this business himself are generally without 
success. After great perplexity aud delay, he is usually glad to seek the aid 
of persons experienced in patent lmsincss, and have all the work done over 
again. The best plan is to solicit proper advice at the beginning. If tue 
parties consulted are honorable men, the mventor roay safely confide his 
ideas to them : they will advise whether the improvement is probably patw 
entable. and will give him all the dircctionR needful to protect his rights. 

Ho_ Can I Be",t Se(lure Illy I nvention ? 

This is an mquiry which One inventor naturally asks another, who has had 
some experience in obtaining patents. His anSwer generally is aA follows 
and correct : 

Construct a neat model. not over a foot in any diYuensiou-smuller if pos· 
Sible-and send by express, prepaid, addressed to h ... UNN & Co . •  37 Park Row 
New York, together with a descriptIOu of Its operation and merits. On reo 
ceipt thereof, they will examine the invention carefully, and advise you as 10 
its patentability, free of charge. Or, if you have not time, or the means at 
hand, to construct a model, make as good a pen and Ink sketch ot the iln · 
provement as pOSSible, and send by mail. An answer as to the prospect ot a 
patent will be received, usually, by return of mail. It IS sometimes best to 
have a search made at the Patent Office j such a measure often saves the cost 
of an application for a patent. 

P relinlinary Exanllnati o n .  

In  order to have such search, make out a written descrIption 0 1  the inven� 
tion, In your own words, and a penCil, or pen and ink, sketch. Send the,,-.e 
with the iee of $5, by mail. addressed to MUNN & Co , S1 Park Row, and in 
due time you will receive an acknowledgment thereot. followed by a writ� 
ten report in regard to the patentability of yonI' improvement. This special 
search is made with great care. among the models and patents at Washingw 
ton, to ascertain whether the improvement presented is patentable. 

C aveats. 

Persons desiring to file a caveat can have the papers prepared. in the short
est time, by sending a sketch and descriptIOn of th@ invention. The Goveruft 
ment tee for a caveat is $10. A pamphlet of advice regarding applications 
for patents and caveats is furnished gratiS, on application by mail. Address 
MUNN & Co . •  37 Park Row. New York. 

T o  Make an Applicatio n  Cor a Patent. 

The applicant for a patent should furnish a model of his invention , ie SU'Sft 
ceptiole of one, although sometimes it may be dispensed with ; or, if the in 
vention be a chemical production, he must furnish samples of the ingredientA 
of which his composition consists. These should be securely packed, the 
inventor's name marked on them, and sent by express, prepaid. Small mod. 
els, from a distance, can often be sent cheaper by mail. The safest way to 
remit money is by a draft, or postal order, on New York, payable to the Ol'ft 
del' of MUNN & Co. Persons who live in remote parts of the country can 
usually purchase drafts from their merchants on their New York corl'e�
pondents. 

Re-Issnes. 

A re- issue is granted to the origmal patentee, his heirs, or the aSSignees 0 
the entire interest, when, by reason of an insufficient or defectIve specificitft 
tion, the original patent is invalid, provided the error has arisen from inad
vertence, aCCident, or mistake, without any fraudulent or deceptive inten .  
tion. 

A patentee may, at his option, have in his reissue a separate patent tor 
each distinct part of the invention comprehended in his original application 
by paying tlie required fee in each case, and complying with the other re� 
Quirements of the law, as in original applications. Address M UNJ{ & Co ,  
31 Park Row, for full particulars. 

Trademark s .  

Any person or firm domiciled in the United States, or any firm or eorpora .  
tion reSIding in any foreign country where similar privileges are extended 
to citizens of the United States, may register their deSigns and obtain pro
tection. This is very important to manufacturers in this country, and eq nal 
ly so to foreigners. For full particulars addreRs MUNN & Co., 37 Park now 
New York. 

Design Patents. 
Foreign deSigners and manufacturers, who send goods to this country, may 

secure patents nere upon their new patterns, and thus prevent others from 
fabrlCating or sellIng the same goods in this market. 
A patent for a deSign may be gran.ted to any person, whether citize n  01' 

alien, tor any new and original design for a manufacture, bust, statue, alto. 
re11evo, or bas reliefj any new and original deSign for the printing of wool. 
en, SilK, cotton, or other fabrics ; any new and original impreSSIOn, Ol'Wio 
ment. pattern, prInt, or picture, to be printed, palnted, cast, or oth�l'wiMe 
placed on or worked into any article of manufacture. 
Design patents are equally as important to citizens as to foreigners. For 

lull particulars send for pamphlet to MUNN & Co., 37 Park Row, New York . 

Rej ected Cases. 

Rejected cases, or defective papers, remodeled tor parties who have made 
applications for themselves, or through other agents. Terms moderate 
Address MUNN & Co., stating particulars. 

Enropean Patents. 

MUNN & Co. have solicited a larger number 01 European Patents than 
any other agency. They have agents located at London, PariS, Brussels 
Berlin, and other chief cities. A pamphlet pertaining to foreign pat,ents 
and the cost of procurin� patents in all countries, sent free. 

MUNN & Co. will be happy to see inventors in person, at their oftlce, or to 
advise them by letter. In all cases, th.ey may expect an hones7- ojJinwn. For 
such consultations, opinion, and advice, rw charge 1. 8  made; Write plain 
do not use pencil, nor pale ink ; be briet'. 

All business committed to our care, and all consultations, are kept 8eC1'et 

and 8tr',ctly conjtdential. 

In all matters pertaining to patents, such as conducting interferences 
procuring extensions, drawing aSSignments, examinations into the validity 
of patents, etc., special care and attention is glven. For information. and for 
pamphlets of instruction and advice, 

Address 
M U N N  &; C O . ,  

PUBLISHERS SCIENTIFIC AMERICAN, 
S'2' Park Ro_, N e_ York. 

OFFICE IN WASHINGTON-Corner F and 7tb streets, oPPos te 
l'atent 0tIlee. 
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�'I!e Clu'r'ge for in8ertion under t!!is !!ead i8 one Dollar a Line. If 1M Nottce� 

""ceed F'our Line8. One Dollar and a Half ver Line will be c!!ar(ftd. 

Dry Steam, dries green lumber in 2 days ; tobacco, in 3 hours ; 
and is the best House Furnace. H. G. Bulkley, Patentee, Cleveland, Ohio . 

The paper that meets the eye of manufacturers throughout 
tloe United States-Boston Bulletin. $4 00 a year. Advertisements 17c. a line. 

'fhe Patent Star Bevel-the best 'I'ool of the kind ever 
invented. Try one, and yon will use no other. G. W. Hallett & Co. , 
'Vest Meriden, Conn. 

We want to buy, make on contract or royalty, any practical, 
newly invented Tool that is of nse to mechanics. G. W. Hallett & Co . ,  
Proprietors Star Tool Co .  's Works, West Meriden, Conn. 

1dtutifit 
Examples Cor tile Ladles. 

Mrs. Hannah B. Fowler, Newburyport, Mass. , has earned with her 
Wheeler & Wilson Machine, in twelve years, $6018. 25, without paying a cent 
for repairs. 

Mrs , p. G. Eagerton. Madison, OhiO, has used her Wheeler & W!1son 
Machine 5 years ; sometimes in competttion with aU kinds of " woman 

killing " machines ; would not look at $5000 for it if she coulcl not ge 
another like it. 

Whitcomb's Asthma Remedy.-In no case of purely Asthmatic 
character has it failed. 

Walrus Leather, for Polishing Steel, Brass, and Plated [ We present I!erewitl! a series of inquiries embracing a variety of topics of 

greater or less general interest. TI!e questions are simple, it Is true, but UJ e 
,V are. Greene, Tweed & Co . ,  18 Park Place, New York. 

Parties having Tools or Material for Sale pertaining to a 
New Machine Shop, will please send Price Lists to F. H. Duncan, Wash· 

tJrefer to elicit practical answers from our readers. ] 

1.-FIREPROOF P AINT.-Will some one please give me a 
ington, Davis Co . ,  Ind. recipe for a good, dUrable fireproof paint ? And also for a whitewash ?-

Patent Rights Sold by Moody & Co., 7 Murray St., NewYoIk. A. L. // 
I. K. For perfect Engine Lathes, 4 ft. Bed, 12 in. Swing, 2 .- FRENCH FINISH FOR LEATHER.-Ctm any of your cor-

respondents inform me, through your valuable paper, how to make French 
finish for leather, and how to apply it ?-W. L. C. address Wm. E. Cass, 61 Hamilton St . ,  Newark, N. J", 

Parallel Hand Vise, lately perfected, with two Cross Bars, 3.-SCALE IN BOILERS.-I wish to know whether soapstone Screw and Jaws of solid steel. W. X. Stevens, East Brookfteld, Mass. i\s known to be a preventive of scale in boilers. I have used it in certain 
For Sale-Iron Foundry . Adrss N .L .North,Williamsburg,N.Y . forms, and think I have secured favorable results.-G. M. 
'Vanted-To Con 17ract with responsible parties who have had 

experience in building sewing machines, to build from one to fi ye hundred 
of Spencer's Engraving Machines, as represented in the Scientiflc Amerl
call, Vol. XXIII . ,  No. 5, 1870. Address Banta & Harris, Geneva, N. Y. 

4.-INKED RIBBoN.-Please inform me how to make car
bonized tape or ink ribbon, such as is used in stamping the date on railread 
tickets.-E. V. E., 

5.-ELECTRO-DEPOSITION ON FLOWERS, ETC.-How can I 
To Machinists : E. & A. Betts, Tool Builders, Wilmington, make the surfaces of Jeaves, flowers, insects and delicate objects, conduct· 

Del ., have for sale, just finished, a very nice PI �ner, that planes 42 in. . ers of electricIty, so that I can electroplate them with copper, etc ?-D. W. 
"quare and 16 lt. long, with a H in. widening piece ; weight, 21,500 Ibs .  . 

6.-FREPARING GI,YCERIN.-Will some of your many read
To Lease-Machine Shop on the Hudson, in perfect working ers inform me, through the SOIENTIFIC AMERICAN, of the easiest method of 

order, suitable for any Machine Work. Iron, Brass, and Steel Castings preparing glycerin ?  Also their opinion as to its application as a lubricator ?  
made o n  the premises. Van Zandt Bro's, 4 Dey St . ,  New York. -C. 'F. E .  

A Corlespondent wanted, who understands the ere�tion of  
works for, and tllt!" lluimliactura of, Malleable Gas Fittings, with the view 
of an engagement. Address, Lock Box 1321, TitusvHle, Pa. 

\. Mechankal Dl'aughtsman wants a situation in a Draughting 
Oflice. Good testimonials. 1. }-'. Baker, 20 Union St. , Hartford, Conn. 

For 2 & 4 Horse Engines, address Twiss Bros .,New Haven, Ct. 

Improved Foot Lathes, Hand Planers, etc. Many a reader 01 
this paper has one of them. Selling in all parts of the country, Conad. , 
EuropeJ etc. Catalogue free. N. H. Baldwin, Laconia, N. H. 

Blake's Belt Studs. The cheapest and best fastening for 
Rubber and l.Jcather Belting. GremIe, Tweed & Co. , 18 Parlt Place, N. Y .  

Edson's Hygrodeik is the best Hygrometer in use . Send for 
circular, Geo. Raymond, Fitchburg, Mass. , Gen'l Agent for United States. 

rhe Improved Ingham or California Cleaner and Smutter 
Combined is beyond question one of the very best and cheapest in Amer
ic 1. . Send for illustrated circular, giving full particulars. It will pay 
you. Addrest) M. Deal & Co., Bucyrus, OhiO, Manufacturers. 

7.-SAW FILING.-Will any of your subscribers inform me 
as to the best way of filing a cut·offhand saw ? Some hold the point of the 
!fIe loowan1 the point of the saw, and others hold the point toward the heel. 
-C. M. B . 

8.,-HARDENING CAST . STEEL.-Will some of your readers 
be kind enough to inform me of the best method to harden good cast steel, to 
combine toughness with hardness ? Something that will stand without 
snapp'ng or breaking, like a file temper, is required. I have tried a great 
many ways of hardening cast steel, so as to get something like what they 
call a diamond hardness, but I have failed to get the article to the desired 
qualUy.-D . H .  

9.-CONCRE'I'E BUILDING.-Will some one favor me with 
some more of the same sort as the article on page 359, Vol. XXV ? Would 
it be as well to mold the concrete into convenient sized blocks first, and 
then lay them, like brick ? What kind of mortar should be used in laying ? 
How thick should the wall of an ordinary two story house be ? Will thc 
concrete answer for the cellar walls and foundation ?  Will it also anSwer 
for the chimney ? Does it shrink or oxpand any in hardening ?-B. L. V. A.  

10.-STEAM HEATING B0IJi,ER.-I heat a factory by  steam, 
having a boiler 8 feet 6 inches in length, and 29 inches in diameter ; there arc 

SAW GEAR.-If E. L., query 14, January 6, 1872, will place 
his mandrel directly above or below his line shaft, he can drive his sa"\V with quarter twist belt ; but his shafts are too close together to give satis. faction. lu order to get quarter twist belts to do much good, they should be as long as pOSSible, and work on small diameter pulleys.-J. E. G. , of Mo. 

PROPORTIONS OF CUT OE'F.-Let A. I-I. G. proportion his 
valve according to the following table, and he will find it right. He will 
have to Slip the eccentric around on the shaft, in proportion to the amount 
of lap he wishes to add to the valve. To ascertam the amount of lap 
necessary on the steam side of a slide valve, to cut off at various fracM 
tional parts of the stroke : To cut ·off at half stroke, multiply the valve 
stroke by '354 ; seven twelfths, '323 ; two thirds, '289 ; three fourths, 250 ; 
five sixths, '201 ; seven eighths, ' 177 ; eleven twelfths, '144 . The product 
will be the lap of the valve in terms of the .troke.-H. P. R. 

FAC�1iG- OIL STONES.-In your paper of January 1st, R. J.  
McC. states that he has spent a good deal of time in  facing his oil stones, 
and that emery glued to a board is a good and easy way of dOing it. I do 
not doubt this, but emery is an article not much used in carpenters' shops, 
and a grindstone is always found there. If R. J. McC . ,  or any other per. 
son, will hold his oil stone against the side (not the periphery) of the 
grindstone, I tllink he will find it a great deal easier and quicker, if not 
better than emery, and he will save the trouble and expense of making 
the board. If the stone is run by steam, he will have to be careful not to 
press too hard at :first. I always usc water, as otherwise the stone will 
become glazed and not cut.-S. C. , of Pa. 

HEATING IRON ARTICLES.-In answer to the qqery of W. S. 
H. , in your paper of January 6, 1872, in regard to heating small iron arti. 
cles rapidly and without scale, I would inform him that, if he will use the 
hot lead bath, he will no doubt find it to answer his purpose. By building 
a small furnace, and plaCing therein a cast iron crucible of from four to 
eight inches or more diameter, and deep according to the depth of his 
articles, he can heat as many articles at once as he desires j and as fast as 
he takes one of them from the crucible to stamp, he can return one in its 
place to heat ; and by keeping some four or five articles in the crucible at 
one time, and working from one to the other, they will keep him gOing as 
fast as he likes, and no scale will be produced. I would advise him to 
keep the surface or the lead covered (to prevent oxidation) with the ashes 
or small cok.e from a blacksmith's forge. It will be necessary for him to 
use hard coal in heating, and to regulate the heat by a damper. 1 have 
tried the above process On different kinds of work, and find it to answer. 
-D. H. , of Pa. 

CANE S'I'AINING.-W . H. is informed that, by the following 
Simple process, the writer has stained canes and similar sticks of a richer 
brown color than any other he has ever seen : Dissolve a few grains of suIM 
phate of manganese in sufllcient water to take it up .  Moisten the surface 
of the cane with this, and hold it over the flame of a small alcohol lamp 
close enough to scorch it. A little care will enable the operator either to 
bring the whole surf'af'·e to a rich brown, or to beautifully variegate it b y  
heating some parts more than others ; thus varying the color from white 
to the deepest black. The color will appear dull at first ; but, on oiling 
it with raw linseed oil and rubbing it with a smooth piece of hard wood, it 
will be beautifully developed. Give the cane no other finish, unless it be 
another Oiling some days after the first. The writer has not tried this 
method on white holly j but will be glad if W. H. will give him an opportu
nity to do so by se.nding him, in its rough state, a somewhat stout stick of 
that wood by express, addressed, F. B. , '"\Vinchester, Va. 

H. W. asks for a remedy for a gun that scatters. Some 
times very slow powder will be a remedy. It is a tWist in the barre 1 that makes it scatter. If it was rifled down perfectly strai!:ht, I think it would prevenf it.-L. C .  K. , ofN. H. It 

Declined. 
Presses,Dies & all can tools. Ferracute Iron Wks,Bridgeton,N.J . 
Maine's Portable Ventilator - Adj ustable to any window 

Fresh air without draft. See Scientific Am�rican, Dec. 23. Send for CirM 
eular. Underhill & Co. , 95 Duane Street, New York. 

thirtyMfour two inch tubes in H, and it has a. steam dome, 2 feet in hight and Oommunications upon thefollowlng subjects Jtave been r'eceived and exam,ined 

16 inches in diameter . Is this boiler large enough to supply steam for 2,000 by the Editor, but their p'ublicatian i8 respectfully decUn8d: 

feet of heating pipe one inch in diameter ; or will the pipes condense the Auc OF A CIRCLE .-W. D. O. ste.", faster than the boiler above described can supply it ? Would a super· CAST IRON G IRDERS.-W. A. heater be an improvement ? and if so, llOW should it be placed to produce 
We will remove and prevent Scale in any Steam Boiler, or 
make no charge . Geo. W. Lord, 232 Arch street, Philadelphia, Pa. 

the best results ? What will prevent the water from rising to the top of the NEW MOTIVE POWER.-A. S. 
dome, and rushing throngh the pipe wilen the cock is full open ?-R. G. W. PREVENTION OF BOILER EXPLOSIONS.-C. L. 

Rubber Valves-Finest quality, cut at once for delivery ; or 
moulded to order. Address, Gutta Percha & Rubber J!rlf'g Co. t 9 & 11 Park 
Placc, New York. 

11 .-CONCUETE BUILDING.-Will some of your readers in. PSYCHIC FORCE.-A. V. 

For Hydraulic Jacks and Presses, New or Second Hand, send 

Tires . Address D. D. Williamson, 32 Broadway, N. Y. , or Box 1809. 
Boynton's Lightning Saws. The genuine $500 challenge. 

Will cut fiye times as fast as an ax. A 6 foot cross cut and buck saw, $6. 
E. M. Boynton, 80 Beekman Street, New York, Sole Proprietor. 

Over 800 different style Pumps for Tanners, Paper Makers , 

form me if I can build a two story cottage of ooncrete, composed simply of 
lime and sand ? Or wUl it be necessary to mix with it Portland cement ? If 
so, in what proportion ?-T . P. 

12.-REFUSE ACID.-Can some one inform me of what use 

14.-STOVE CEMENT.-Can any of your readers give us a 
}'ire Purposes, etc. Send for Catalogne. Rumsey & Co. ,  Seneca, Falls, N . Y. formula for making a good stove cement, SUCh as is used byjfoundrymen ?

Taft's Portable Hot Air Vapor and Shower Bathing Apparatus- B. &. CO. 
15.-TINNING SHEET IRON.-I wish to know ltow to tin Address Portable Bath Co. , Sag Harbor, N. Y. Send for Circular. 

For Steam Fire Engines, address R. J. Gould, Newark, N. J. 

All kinds of Presses and Dies . Bliss & Williams, successors 
to Mays & BliSS, 118 to 122 Plymouth St. , Brooklyn .  Send for Catalogue. 

Brown's Coalyard Quarry & Contractors' Apparatus for hoisting 
andconveyingmaterial by iron cable. W.D.Audrews & Bro,414 Water st.,N.Y. 
Presses, Dies, and Tinners' Tools. Conor & Mays, late Mays & 

Bliss, 4 to 8 Water st., opPOSite Fulton Ferry, Brooklyn, N. Y. 
Over 1,000 Tanners, Paper-makers, Contractors, &c., use the 
Pumps of Heald, Sisco & Co. See advertisement. 

iron plates, from six to twelve inches by three inches, and one eighth thick. 
-W. P. P. 

to 
9PEGIAL NO TE.- T1!is column Is designedjor tM general Interest and In·" 

struction Of our readers, not for gratuitous replies to questions oJ a purely 

busines8 or per80nal nature. We will publi81! sueh inquirtes, now ever f 
when paidfor as advertisements at 1 '00 a line, under t!!e Mad of .. BU8ine� 
and Personal. "  

I1LL reference t o  back numbers must b e  by volume and vage. 

For Solid Wrought-iron Beams, etc., see advertisement. 
dress Umon Irou MillS, Plttshurgh, Pa. , for lithograph, etc. 

Ad. LIQUEFYING SULPHUR-F. C. A. can melt sulphur in an iron 
pot or dish, as it becomes liquid at a temperature far below a red heat.
J. A. L. ,  of O. Diamonds and Carbon turned and shaped for Philosophical 

and Mechanical purposes, also Glazier's Diamonds, manufactured and reM 
set by J. Dickinson, 64 Nassau st. ,New York. 

For Best Galvanized Iron Cornice Machines in the United 
States, for both straight and circular work, address Calvin Carr & Co., 26 
Merwin st. , Cleveland, Ohio. 

Boilor and Pipe Covering manufactured by the Chalmers 
Spence Non·Conductor Co. In use in the principal mills and factories . 
Claims-Economy, Safety, and Durability. Offices and Manufactories, foot 
E . 9th street, New York,' and 1202 N. 2d street, st. Louis, Mo. 

Peck's Patent Drop Press. For circulars address the sole 
manufacturers, Milo, Peck & Co. , New Haven, Ct. 

Photographs .-Rockwood, 845 Broadway, will make 8xl0 

STAMPING LETTERS ON STEEL.-C. T.  can do this by punch
ing with steel punches before the saws, etc. , are tempered and polished.
J. A. L. , of O .  

HEATING STEEL ARTICLES.-W. S. K. can heat small iron or 
steel articles in a lead bath heated to redness. A covering of cinders or 
char�al dust will prevent the dross from forming. -J. A. L. , of O. 

FASTENING LEATHER TO IRON.-If L. P. will give his pul
leys a good coat of white lead paint, let it dry, and then use common glue, 
he will have no more trouble in making the leather stick.-C . D. A., of 
N. Y. 

NEATS' FOOT OIL.-M. B. E. can clarify his neats' foot oil by 
putting shot or scraps of Jead in it.-E. O. McC . ,  of S .  C. negative and six photographs of machinery, in any part of the city, for $10. 

Power Punching and Shearing Machines. J. S., of --.-Your query was answered in the second edi-
torial of our last issue. For car builders, smith shops, rail mills, boiler makers, etc. Greenleat 

"MachineWorks, Indianapolis, Ind. 
Mining, Wrecking, Pumping, Drainage, or Irrigating Machin 

ery t for sale or rent . See advertisement, Andrew'S Patent. inside page. 

G. M., of Ill.-We do not see how a spring "attached to a 
fusible plug in a steam bOiler, the deSign being to pull it upward to insure 
its release, would be an improvement. 

To Ascertain where there will be a demand for new Machin. J .  S. B., of Ill.-The sample of sheet copper sent would not, 
ery t mechaniCS, or manutacturers' supplies, See Manufacturing N ews of 
United States In Boston Commercial Bulletin. Terms $4.00 a year . 

in our opinion, sustain a pressure of i85 pounds per square Inch in the cen· 
tel' of an ordinary locomotive fire hox. 

To SMOKE OR NOT TO SMOKE. - --. 
ANSWERS TO (JOERESPONDENTS.-J . E. 

T. McK.-E. N.-E. C . •  J.-I-I. L. C. 
G.-B. W.-J . C.-

Under tl!is headin(J we shall publi.I! weekly notes of 80me Qf tile more prom,. 
nent home and (aretan vatents. 

CORN HARVESTER. -Jo1:m Johnson, Mott Haven, N . Y.-This invention 
conSists in a triangular frame mounted on rollers, with handles at the rea.r 
end, a bent finger at the front for running along the ground under the 
stalks lying thereon and lifting them up to the top, a long cutter on each Side , 
and a fiuger in communication with each cutter for bringing the stalks up to 
the cutters. The cutters are fitted in a groove in the side of the side piece 
of the frame, pivoted to them near the front end, and arranged to swing out 
and back at the rear end, according to the distance between the rows. 
They are provided with the curved arms having holes for inserting pins to 
hold them in any pOSition. They are also provided with a bent finger at the 
heel, to run along the ground on the opposite side of the row, which is to be 
received in the angle between the cutter and finger for gathering the stalks 
into said angle for being cut, two rows at a time, as the machine is drawn 
between them. 

FRUIT JAR.-Hassan U. Allen, North Bennington, Vt.-Tbis invention has 
for its obj ect to furnish an improved square or rectangular fruit can which 
shall be simple in construction, easily opened and closed, while at the same 
time it is entirely air tight. It consists in a rectangular body provided with 
inclined grooves at the top, a cover with a rounded top and with a groove 
and bead upon its under Side, and a clamping strap of a novel deSign. 

CARRIAGE Top PROP BLOCK WASHER. -Abraham D. Westbrook, Astorian 
N. Y. , aSSignor to Fletcher W. Dickerman, New York citY.-In manufactur .  
lng such articles, i t  has been found that there i s  a difierence in  the length of  
prop hlocks generally, and that, therefore, the making them of definite 
lengths with llanges. proved unprofitable. It has, therefore, b�en considered 
advisable to make the prop blocks without flanges. and to cut the material 
from rubber tubing of suitable length. But although the prop blocks could 
be made of the proper length required, they were without finished ends, and 
not as elegant in appearanc� as the flanged prop blocks. Leather washers 
have been used, but were not durable, nor as yielding to the varying posi
tions of the bows as is desirable. This invention consists in the introduction 
of removable rubber washers. that can be applied to the ends of the rubber 
prop blocks, and securely held in place to constitute a perfect fini.h. 

BUTTER TUB.-Mr. James Gilbends, of Jamestown, N. Y. , has invenM 
ted all. .air tight butter tub, which must p rove of value in the keeping 
of butter-sweet during storagc aud shipping. The baSis of the tub is wood, 
made in a'prlsmatic or any other suitable form, the example givea in the 
patent being- square in ground plan, with flaring sides . This basis may be 
made of staves and head, like the ordinary tub, if preferred. Ie  all cases it 
is covered with galvanized sheet iron, and has a cover of wood which is also 
covered withgaivanized sheet iron, made so that the metal of the cover 
overlaps the metal of the body of the tub, and can be soldered thereto, rna · 
king the package air tight ; thus isolating the butter from exterior 0(10r8 , 
and deteri6rating influences, to which it is subj ected in warehowH:'S and duro 
ing shipment. 
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TWEERs.-Stephen Parsons, of St. Francisville, l\fo.-A tank or water* 
reservoir, having a tubular projection. is employed, the blast pipe passing 
through them both. The tubular projection enters the fire and the blast 
pipe receives the pipe of the bellow,s or fan blower. Tweers of a constrnc· 
tion somewhat similar have been long in use by the public ; but they BfC 
made up of a number of separate parts jointed together ; whereas this tweer 
is cast in one piece, thereby dispensing with all jOints and connections. This 
not only produces a simpler tweer and one 'not liable to leak or get out of 
order, but also one which can be manufactured and sold to the public at a 
much cheaper rate than those now attainable. 

GRINDING MILLs.-John B.  Smith, of Bowensburg, Ill.-This invention 
relates to an improvement in mills for �rinding grain. The spindle is hoI· 
low down to the bed stone . The hopper has a tubular neck, which entp.rs 
the tubular portion of the spindle. There are apertures in the spindle, 
through which the grain which is put into the hopper it:! discharged between 
the stones. The flour or meal is discharged by a spout. There is a bushing 
in the bed stone where the spindle has a bearing. Projections on the spin· 
dIe enter notches in the lower end of the bush. The runner acts as driver, 
but the bush is fast in the stone and the spindle is fast in the bush. By COn· 
structing the mill in this manner, the inventor is enabled to adjust the hop
per by means of a hand wheel , according as the riddle or large hopper tram 
which the grain is delivered to it is adjusted for slow or fast feed. By means 
of tile hand wheel and a sleeve screw, the epindle is held more st,eadily in 
place, w!nle a nut serves the purpose of securing the bushing in �he eye of 
the stone and in connection with the lugs or proj ections on the spIndle. The 
metbod of feeding the grain through the spindle is claimed to economize 
space and reduce coet, and no open annular space is left round it in the eye 
of the stone, as is the case in mills of the ordinary construction. 

MODE OF CONSTRlICTING STRAINING LEVER AND BALE TIE FOr. PACKING 
BANDs.-James C. COit, Cheraw, S. C.-The invention consists in a bale tie 
and lever tool, by which a single hand may both compress and tie up the 
rontents of a bale without the aid ofmacbinery. 
HARVESTER CUTTER.-John A. Bonham and Alvah J. Harrington, Lovely 

Dale, lnd .-This invention relates to an improvement in harvester cutters, 
'P.nd consists in the peculiar construction of sectional cutters and in the 
manller of attaching the same to the cutter bar. 
MACHINE FOR SHELLING PEANUTs .-Joseph W. Sands and Benjamin F. 

'Valters, Norfolk, Va.-The invention consists in combining certain old in
strumentalities in a new manner, so as to form a new, effiCient, and prac�leal 
machine for shelling peanuts. . 

JEWELI"Y FASTENINGs.�Robert James Pond, of Ncw York, �N. aY" as
signor to Hodenpyl, Tunison & Co. , of same place.-Gold chains are often 
loadeu to such an extent that the snap must be fully reliable to insure a . 
proper connection of the ends. Bracelet�, too, are subj ect to strain, and : 
generally giv� ",.ay a:t the snap . Thts invention consists in making the snap 
and spring of one continuous piece, which IS inclosed within a t l.lbe and pro· 
vid'ed with a knob, whereby a firm connection, and one that will not spon
taneously open, is secured. 

BALING PREss.-Jeremiah Randolph, of Huntsville, Tex.'-This invention 
consists in a novel arrangement of levers, connecting bars, and cords, in ' 
combination WitJl tha follower and windlass,whereby the follower is worked 
in the downward direction for pressing, and in the opposite direction for 
elevating it to recharge the press, by the said windlass. The combination 
evidently forms a press of great power, easily manipulated, and which can 
be worked by hand, h01"se, or steam power. 

BAIL DREDG-E.-Nehemiah A. Williams, of Warwick, R. I.-This invention 
is claimed to be free from the objections brought against the ordinary scra
per dredge, used in dredging for scallops, 0 vsters, etc. A bar or rod bent at 
the center forms a bail,naving a center or eye for the attachmen t of the draw 
rope. The arms of the bar separate from each other at an angle, and are 
made straight. To the ends of the arms of the bar are pivoted the ends of a 
curved or semicircular knife so that the knife may be fiat upon the bottom 
whether muddy or hard, and whether drawn by a long or sbort warp - that 
is to say, at whatever angle the draft may be applied to it. To the rear edge 
of the semicircular or curv�d knife is attached a metallic netting. which 
forms the bottom of the dredge. To the rear and end edges of the metallic 
netting and other parts of the device are attached the edges of a twine net
ting. The nettings are constructed and arranged in the ordinary manner. 
With the rear edges of the nettings is connected' a curved wooden bar, which 
serves to keep the nettings extended, and which also serves (and this is its 
especial object) as a hand piece for lifting and emptying the dredge into the 
boat. By this construction the knife win not sink into orgathe;r up the mud In 
places where the bottom is muddy, and in the case of hard and irregular 
bottoms it does not strike dead against the irregularities, but glides along 
them, gathering all the shell fish . The knife does not sink into the mud when 
the draft stops, but lies llpon the surface, which is claimed to be a great ad
vantage, especially in fl�!wyweather. The angular positions of the arms of 
the bail also part the sea grass and keep it awa.)' from the dredge. 

SHA,\VL OR OTHER DRESS Pnr.-Henry C. Strong, of LanSing, Iowa.-This 
invention consists in an improved and cheaper construction of thn-t class of 
dress pins which have two pins. The obj ect of the arrangement is to increase 
the capacity of such pins for connecting more than two pieces or plt.es of 
goods together. This pin is more particularly intended to fasten bows upon 
a lady's collar, and, at the same time, fasten the coll-ar to the dress. which is 
very readily accomplished by using one of the pins or prongs for fastening 
the collar to the dress, and the other for fastening the bow to the collar. It 
is also useful in like manner for fastening many other articles of dress. 

SPADE BAYONETs. -William Shephard Wetmore, of Londo n, Eng.-The ob
j ect of this invention is to provide an improved attachment for bayonets 
adapted for use as a spade in intrenching, and also as a defensive armor or 
breast plate for the soldier when in battle. These improvements are used, 
in connection with the blades of the spades, either as defensive armor or for 
digging or intrenching, the blades, when used as armor, being carried in 
any convenient manner j and the modes of connecting the handles of the 
spades to the blades :can be varied to an indefinite extent. For enabling 
the blade of the spade to be used as a Shield or mantlet to the soldier lying 
behind it,a section of the socket ofa bayonet is prolonged to a greater length 
in order that It can be forced into the earth , there being a hole for the sol
(lier to insert his musket through it. 

WHEEL CULTIVATORS.-Nathan Earlywine, of Centerville, Iowa, assign
or to hImself and Charles A. Davis, of St. Louis, Mo .-This invention relates 
to an impt'ovemellt in the class of machines designed for use in cultivating 
cotton, and chiefly distinguished by a combination of rotary choppers, ad· 
ustable scrapers, and furrow or track openers. The improvement consists 
Hlainly, in the arrangement of a set of cultivators whose V shaped stocks 
are bolted to a pendent bar of the r.�ain frame of the machine, so as to allow 
of tlleir acijus'ment vertically. The invention also consists in the arrange
ment of said cultivators with reterence to scrapers, whereby the surface of 
the ground is first furrowed or pulverized Slightly, and then scraped or 
cleaned off, 80 as to leave it in the hest condition to produce 1he desired re· 
sult. It is proposed to usc the machine also for cultivating only when the 
('hopper is not required. The chopping apparatus being detached, it is ap· 
plicable for cultivating corn as wen as cotton. 

FIF1'II 'VilEELs .-Robert De'nham ",'1Ison, of Pittston, Pa.-This invention 
consists ofa front gear or platform for carriages, composed of two D shaped 
bars of wrought iron, arranged in peculiar shape, calculated, it is claimed, 
to greatly cheapen the cost of such gear, and provide sufficient strength 
with less weight than any heretofore made. This. gear is all formed of t,yO 
bars of metal, is very Simple, and may be made up of piecf's of scrap-iron,of 
different shapes adapted to form the several parts, welded together. 

HOSE COUPLINGS.-Edward S. Kennedy, John Putnam, and Henry Smith 
of Birmingham, Pa.-This invention consists in improving hose coupllngs, so 
that, in attaching a nozzle to the end of a hose, one part of the cOll:pling may 
he formed as a solid part of the nozzle, or the nozzle may be screwed into 
the nut of the coupling. The outer surface of the collar is squared oft' to ena 
able a wrench to hold it from turning while the inner part is being screwed 
in and onto The outer surface of the nut i3 also squared 011:' to enable a 
wrench to take hold of it to screw it. on and off. This constrqction enables 
a h )se to be conveniently mended by any one, shouJd it bUrst or cut, with� 
out its br.ing necessary to take it to a plumber, as must be done wil;h the ora 
dinars COllstruction. 

$titutifit jmtdtau. 
ApPAR.ATUS FOR PRODUCING PLANE OR P.ARAL�EL MOVEMENT.-Albert G. 

Barrett, of Barrett, Kansas.-The improved plane or p a:rallel movement is 
deSigned for attachment to the piston rod and pitman of a steam engine, and 
for use in other places where slides are used, and is so, constructed as to 
greatly diminish the fric ion while causing the obj ect to move in a straight 
line. Two sweeps or levers have their lower ends pivoted to the bed of the 
engine, or to some other suitable support. To the upper ends of the sweeps 
are pivoted the ends of a bar bent at its middle, so that lines j oining its ends 
and center may form the sides of an isosceles triangle. The arms of this bar 
may be made straight or curved, and its ends may be connected by a straight 
1)1' curved bar, if deSired. To the center of the ·bar which is the apex of the 
isosceles triangle, is pivoted the end of the piston rod, the pitman, or what� 
ever it may be that is reqUIred to be carried back and forth in: a straight 
line. The sweeps must be so arranged with respect to each other that the 
stroke or movement can never carry them outward .beyond a vertical line. 
rt is deSigned to use two sets of these bars, one upon each side of the piston 
rod. By this construction the friction, it is claimed, will be greatly dimin
ished, the heavy cross head being no longer required .  

PLOW CLEANER.-George W. Burr, of East Line, N. Y.-This 'invention 
consists in a Hat wheel provided with teeth proj ecting from the circm:nfer
ence at a downward angle and mounted in advance of the throat of the plow 
on a pivot, 80 as to revolve in a plane of about forty·five degrees to the sur
face of the earth, being turned by the contact of the teeth with the solid 
earth on the land side in such manner that, at the rear side and at the throa.t, 
the teeth will come in contact with any straw, gras� 'Weeds, and the like, 
clogging therein, and thrown them out with thefitrrow slice. The support oi 
the said wheel is made vertically adjustable, to vary it according to the depth 
the plow is to run. 

Toy PISToL.-Henry, M. Quackenbnsh, of Herkimer, N. Y.-A barrel and 
aperture in combination with an air chamber and piston aTe made to operate, 
by means of a groove and spring in conjunction with a case, in such a way as 
to give very efficient action and cheap construction of an ail' pistol. 
Apl'ARATUS FOR CLOSING BARRELS AND CASKs.-Adolph Koegler, of New

ark, N. J.-This invention has for its object to provide an apparatus for re
moving barrel...taps, injecting into the barrels suitable liquid or matter, and 
then reclosing the barrels. In breweries and other places it frequently oc
curs that the barrels containing fresh or other beer, ale, or beverage, sh.Quld, 
after having been closed for a specified term, be reopened and charged with 
liquids, gases, or " finings," whereby their quaUty is improved or their char
acter'finally determined. This invention consists in the new arrangement of 
an ingenious apparatus whereby the tap can be forced into the barrels,a con
nection established between the opened barrels and an injecting pump, and 
the barrels finally retapped. The device is also constructed wIth the view 
of permitting the escape of gases or liquor from the barrels, if desired. 

LUBRICATING AXLE FOR VEHICLE.-Jesse S. Eggleston, of Auburn, N. 
Y.-This invention relates to means for lubricating axles of cars and car· 
riages, revolving journals, and other frictional surfaces. It consists in an 
oil chamber and plate with a t.be and capillary conductor or wick in the 
stationary frictional surface to be lubricated. The axle or j ournal being 
properly secured at the ends of frictional surface,the oil cannot escape or be 
wasted, and will be constantly circulating in the box and lubricating the 
axles or journals with the use of a very small quantity of lubricating mate
rial. 

CAR BuAKE.-Albert A. Weldemeyer, of Williamsburg, N. Y.-This in· 
ventionhas for its object to furnish an improved double clutch brake for at 
tachment to railroad cars, so cons tructed that: the brake may be applied to 
all the cars of the train from the engine, and either quickly or more slowly 
as may bc desired. The engineer, by throwing parts of a clutch together, 
and operating a capstan in the direction to draw upon certain rods, can ap· 
ply the brakes quickly to all the cars of thc train. By operating the capstan 
in the other direction, without throwing the parts of the clutch together, the 
brakes will be applied more slowly, 

ApPARATUS FOR LIGHTING GAS BY ELECTRICITY.-Professor WIlliam 
.Kllnkerfues, of Gotting-en, Germany, has just patented, tbrough the Scienti
flc American Patent Agency, a recent improvement upon his well known 
apparatus for lighting gas by electriCity, described at length on page 

1193, Vol. XXIV of this journal. The invention has for its obj ect to produce 
the requisite contact of the exciting liquid with the carbon and zinc ele· 
ments of the battery by increased pressure of the gas flowing to the burner 
to be lighted, and thus to dispense with the necessity of mechanical action, 
except in as far as the turning on of the gas is conc,(rned. The apparatus 
contains one of the elements suspended above and the other dipped into 
the exciting liquid which surrounds the capped end of the gas supply pipe, 
so that the gas at all times exerts a certain degree of pressure upon part of 
the surface of the liquid. When this pressure is properly increased ,  he li
quid is raised to the suspended element, and causes, by coutact therewith, a 
current to be establiShed. The platinum wir� held over the burner is there
by catalytically affected and causes the ignition of the gas escaping from 
the burner. 

ADJUSTABLE UMBRELLA HOLDER FOR CARRIAGE.-William C. Doolittle 
of Marion. Conn.-This invention has for its object to furnish an improved 
umbrella holder for attachment to the seats of buggies, pony phaetons, or 
other vehicles, which is Simple, inexpensive, and convenient to nse, being so 
constrncted that it may be readily adjusted to hold the umbrella inclined at 
any desired angle. 

MACHINE FOR HEADING BOLTS.-Charles E. Hunter, "of Hinsdale, N. R.
This machine is deSigned to improve bolt heading machines so that the cor� 
ners of the heads shall be filled out sharp, like the heads 01 hand made bolts, 
and not left imperfect as machine made bolt heads ordinarily are. A mova· 
ble nut or bolt head plunger, a cam, a ratchet and a stationary pawl are 
combined with a movable holder to form a means for gradually advanCing 
the compressing plunger, in order to secure the desirable resul t above 
named. ' 

MODE OF COVERING HARNESS MOUNTINGS -William Fawcett, of New 
York city.-This invention has for its object to furnish an improvement in 
covering harness mountings, which is inexpensive, and which at the same 
time will give a neat and elegant appearance to the mountings. It consists 
in covering mountings upon the outer side only with leather or hard rubber, 
leaving the inner side uncovered to receive the plating and the wear, thus 
avoiding facing the mountings with metal, and the attending trouble and 
expense. Wires are used in combination with the covering and mountings, 
covered by .r imbedded in the said covering. A shoulder or recess is formed 
upon the outer surface of the mountings to adapt them to receive the Cover 
upon their outer sides . 

SAFETY WHIFFLETREES. -Albert H. McAllister, of Cotton Plant, Miss .
The object of this invention is to provide ready and convenient means foc 
liberatmg a horse or horses from a carriag.3 or other vehicle while the horse 
is in motion j and it consists in the construction of the trace hooks and in 
two liberating levers attached to the whiffletree, and in the construction, 
arrangement, and combination of parts, whereby jf a cord be pulled, the 
bits of the trace hooks, which are held by concave ends of the tripping 
levers, will be forced off plates which hold them, and will liberate the traces 
from the whiffletree. Springs keep the levers in pOSition, and sccprely 
confine the traces when everything is all right j but if anything breaks 
and the horse or horses become unruly. and danger is apprehended, all the 
driver has to do is to pull the cord and let the horse or team go. 

FEED WATER HEATER.-Wllliam E. Walsh, of Jersey City, N. J.-This in. 
vention relates to a feed water heater for bOilers, the arrangemellt of 
which is such that the holder may be constructed very cheaply by casting j 
but it may be constructed of sheet metal, if preferred . This invention has 
been made with special reference to the faCility with which the holder can 
be molded and cast, so as to provide a cheaper heater, with larger heating 
surface in a small compass than can be made of wrought metai or of tubes ; 
but it may be made of roJled sheet metal. 

METALLIC PACKING FOR PISTON RODS,ETC. -David Devore,ofPhiladelphia, 
Pa. , aSSignor to himself and Frederick A. Churchman, of Wilmington, Del.
This invention has for its obj ect to furnish an improved metallic packing for 
piston rods, valve rods, pumps, etc . ,  so constructed as to produce a secure 
and reliable packing, and one which will enable the wear to be cGnvenientiy 
taken up. It conSists in the construction and eombination of three lip and 
tongne j ointed sections, with a stnffing box cap and shaft. 

75 
Box FOB SEIDLITZ POWDERs.-Charles A .  Browne and Isaac S .  Browne ,  

o f  North Adams Mass.-The object o f  this invention i s  t o  provide a box for 
seidlitz powder� and other effervescing powders composed of different in� 
gredients, �herein the acid and the soda or other ingredients may be kept 
separate and each in its proper quantity j and it consists in a box-made of 
wood or other material-with compartments. each of which is of suitable 
size or capacity to contain the exact proportion or quantity of the ingredi
ents required. The advantages are that each compal'tment when filled 
contains the proper quantity, and much time is therefore saved in packing. 
The contents are more readily discharged and less likely to be spilled or 
wasted in using. The powders may, in the packages, be much more conve· 
niently carried and handled, and are much more perfectly protected than 
they are at present. 

WATER HEATER AND PURIFIER.-Perry Almy, of 'VilliamsOn, assignor to 
himself and A. B. Williams of SOdUB, New York.-The object of this inven
tion is to provide efficient and convenient means for purifying water for use 
in steam boilers and for other purposes, having especial reference to what 
is If'nown ("is '' hard water," or water holding lime in solution. It consists h" 
an apparatus in which the water to be puri1ied is heated by means of steam 
"to the boiling temperature, and then filtered through successive layers or 
beds of oyster shells, or similar material or substance, the apparatus being 
a tight vessel having a series of sl atted partitions covered with shells, a 
stearn chest, induction ports, exhaust pipe and water pipe, arranged in a 
peculiar manner and combinecl WIth the pipes procecding from the exhaust 
pipe. By this apparatus the water is first heated and the carbonic acid ex
pelled and then passed through heated shells, on which the lime is preCipi
tated. The invention is based upon sound'chemical principles, and will un 
doubtedly prove valuable in ma'uy localities. 

GRADING AND DITCHING SC�APERi---:-CharJes ,D. Meigs and �fontgomery C. 
Meigs, of Romney, Ind.-This" inV,eut\on has for its obj ect to furnish an im· 
proved scraper for grading roads, openj.IJ'g " ditches, etc . ,  Simple, inexpen· 
sive in manufacture, convenient and 6as�ly handled, and of very light draft. 
The rear part of the body of the scraper is curved upward to adapt it 1'01' 
receiving and holding the load. The body may be made of metal, 01' of 
wood faced or plated with metal. To the ewl s of the body are securea 
short axles. upon which are placed small wheels. To the body are attuehed 
two handles, the outer ends of which may be connected by a cross bar. The 
rear ends of the draft chains are secured to the ends of th body. The for
ward ends of the chain are attached to a ring, to which the draft is applied. 
The scraper may be made of any desired size, but for ordinary purposes a 
convenient size would be five feet long and two wide, the wheels being from 
eight to ten inches in diameter. With this construction, when the scraper 
has beel'l loaded, by bearing down upon the handles, the entire weight of 
the load will be thrown upon the wheels, so that the loaded scraper can be 
conveniently drawn to any desired place, when, by releasing the handles, 
the scraper will turn over and thus unload itself. It is claimed this COll
struction enables a Single horse to do more work with greater ease than two 
horses can do with an ordinary scraper . 

SEED PLA�"TER AND GUANO SPREADEB.-Thomas Snow, of Social Circ le 
Ga.-This invention consists in a novel combination of simple mechanical 
elements whereby not only seeds can be planted and fertilizers distributed, 
but by which seeds of different kinds, as corn and peas, may be discharged 
from two hoppers and planted in alternate hills. 

TUCK MARKER FOR SEWING MA.CHINEs.-George McFadden, 01 Worcester 
Mass.-'1'his is a simple and useful invention, designed for attachment to the 
plates of sewing machines, to aid in the operation of" tucking," upon which 
three claims have been allowed in the letters patent. The device is well 
adapted to the purposes intended, as will be admitted on inspection by those 
acquainted with the tuckers now in use. 

NAIL CUTTING MACHINE.-Thomas M. Laurence, of Piqua, 011io.-This in
· vention consists in the improvement of nail plate feeders, whereby the nai 
plate is turned and drawn back by a new combination of devices upon which 
three claims have been allowcd. The machine appears a substantial and 
practical invention. 

PROJECTILE FOR SM....o\..LL ARMs.-Carlos Maduell, of New Orleans, La.
This invention relates to an improvement in the class of missiles or projec� 
tiles for firearms in which the balls or bullets are formed in transverse or 
longitudinal sections. Hitherto these have been so constructed that when 
fitted together they were free to move one upon the other, and hence the 
slightest obstacle in flight of the ball may induce the sections to become 
separated. and thus fru�trate the purpose of the miSSIle. 1.'0 remedy this 
defiect, and provide a sectional ball capable of being rapidly, conveniently 
and even carelessly handled, without liabil ity of the parts compOSing it be 
coming misplaced in the slightest de ; ree, the inventor forms the sections 
with l ateral angular projections and recesses, whereby they are adapted to 
fit together jn a perfect manner. 

ApPARATUS FOR TRANSMITTING M01'ION.-Peter MehrhofJ of Croton, N. 
Y. , and Fernando Healy, of Barrington, R. I. -This invention conflists in 
producing two revolutions of the crank shaft to one of the engine, by a con
nection of the engine to the walking beam by two rods connected together 
at one end, one of said rods being connected by its other end to an immova
ble body, and the other j ointed at its other end to the walking beam, the 
connecting rod of the engine being jointed to the said rods, where they are 
jo inted together in tue manner of a toggle j ointed connection. It is thought 
by the inventor that this mode of transmitting motion will be desirable for 
driving the paddl& wheels of steam engines, and particularly so for driving 
propellers, being a cheap and simple substitute for the geared marine en� 
gines commonly used for driving them. In using it for driving propellers , 
the engine and walking beam can be placed in line with the propeller shaft 
by interposing a cross head and guides between the walking beam and con� 
necting rod, and arranging the latter to vibrate perpendicularly to the 
beam. The apparatus may, of course, be used for driving machinery of aI 
kinds, but is more particularly applicable for paddle wheels and propellers. 

PIPE WRENCH.-Chal'leA- Neames, of New Orleans, La. - This invention has 
fOl" its object to furnish an improved tool, so constructed as to adapt it for 
use as a gas pipe wrench, a gas pipe vise, and a square wrench for large 
bolts, effective in use in either capacity. The tool n' ay be arranged for use 
as a vise for holding gas pipe while cutting screw threads upon it, and when 
thus used it can be adjusted fur holding pipe of various sizes. By taking 
oft' a clevis or slotted bar and its attached screw, and removing two bolts, 
the tool can be used as a gas pipe wrench for screwing and unscrewing gas 
pipe, and may be adjust�d to various sized pipes. By shifting a bolt and 
pin, the tool becomes a good gas pipe wrench, and the harder it is pulleu, 
tIle firmer it will grasp the pipe, bearing upon the four sides of the pipe 
cqually, a vibrating fulcrum always throwing a toothed bar forward agains t 
the pipc to be grasped. By removing a bolt ltnd thns detaching a lever, 
and placing pins in the holes of two bars, the tool becomes a very strong
square wrench for large nuts and bolts. 

!UPPORTING BUSK FOR COR8-E'r FAs'rENING.-)fellissa E. Bulkley, Proy
idence, R. I.-This invention relates to a new device for conveniently 
attaching busks to corsets to support the fastening by which the two parts 
aye united, and protect the body of the wearer from injury when a stee 
breaks. It consists in attaching two sliding plates and one stationary 
plate to the busk. Each of the former is made of a Single piece of sheet 
metal, with its two ends bent over toward eaeh other, and one of them bent 
back and transversely slotted. The stationary piecc is constructed in the 
same tOI"m as the sliding pieces, except that the slot of the fo.rmer is in the 
line t)f thc length of the metal. This piece is passed over the steel of the 
busk and fastened thereon about midway , all being under the coyer except 
the slotted and prOjecting end. The two Sliding pieces are made to �"lide 
upon the cover of the busk, and there is sufficient friction to readily retain 
them wherever placed. 

F..oLDING BUREAu.-John E. Lawrence and John S. Young, PhiLtdelphia , 
Pa. -This invention consists of a bureau with a detachable top and back 
and the end pieces hinged to the front in such manner that the said ends and 
frORt Dlay be bolted together and packed in a Cum pact bundle when th 
drawers are taken out and the top and back removed. The back and top 
may be packed with the front and sides so as to economize space in storage 
and transportatton. Thus, these articles of furniture-wbich formerly ocru 
pied much space, and were difficult to move about from room to 1'00111, 
especially up and down stairs-may be readily taken apart and folded 
small package., for .torage and transportation. 
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WAGON WUEEL.-Christian Anderegg, Lawrencetmrg, Ind.-Unlike mor� 
tise.s in ordinary wagon or carriage hubs, the inventor makes this hub mor
tise to receive a double tenon, the mortise consisting of an upper and 
a IQwer portion, the former receiving the real tenon of the spoke, and the 
latter the butt end of the spoke itself. These shoulders of the tenon are all 
sunk beneath the surface of the hub, and rest upon the bottom surfaces of 
the upper portion of the mortise. By this construction, it is claimed, the 
entire strength of the spoke is preserved. The shoulders of the tenon cannot 
act as fulcrums for the spokes to pry upon the tenon, which is the case ,VRere 
the shoulders of the tenon rest upon the surface of the hub. The mortises 
in the hub are arranged so that the spokes stand braci:::1g to the center of the 
felly of the wheel . The tenon and the butt ot the spoke are made to tightly 
fit the m0rtise, so that the whole stre ngth and elasticity of the spoke is 
secured. 

CHURN.-Milcs Fisk, of Adrian, Mich.-This invention has for its obj ect 
to furnish an improved churn , simple in construction, conveniently operat· 
ed, and effective in operation, bringing the ,butter thoroughly and quickly. 
It consists in a novel construction and combination of various parts, which 
the inventor will explain, to parties interested, on application. 

CORN PLAN'.rER.-Joscph Pies, of Sparland, nl.-This invention relates to 
a new corn planter, which is entirely self acting and double, and which pre· 
pares its own furrows, deposits the corn in proper succession, and covers it 
when in the ground. The invention consists in a very novel general ar· 
rangement of parts by wilich the object sought is effectually accomplished. 
ROLLER SKATE.-John H. Fenton, of Indianapolis, Ind.-This invention 

relates to a ncw construction and arrangement of devices whereby \vheels 
or rollers are attached to the foot support of a skate in such a manner as to 
enable the performer to execute all of� the varied evolutions of skating on a 
smooth floor by the same or a similar motion of the body as employed in 
propelling the skater on ice. A saddle plate having a concave segmental 
bearing, pintle, socket. and wheel frame or hanger, slotted and provided 
with a convex segmental bearing, a pivot and a rubber cushion are the parts 
1'01' which, together with their arrangement for the purpose dcscribed, a pat· 
cnt has been granted. 

COTl'ON PRESs.-Thomas D. Simpson and William S. Lamkin, Marshal. 
Texas.-This invention relates to improvements in friction clamping appa
ratus used on vertical bars or rods of presses for holdifJg thc follower and 
lever in working the follower down upon the bale. The operation is stmi
I ar to that 01 01,be1' presses of like character-that is, the upper block and 
dogs and the follower being raised as required for filling, the lower blocks 
are raised suffiCiently to apply the levers, which, being raised at the free 
end to force the follower down and then lowered, thc blocks will slide down 
by gravity for a new hold. But as it is inconvenient to work the levers .1t 
first when the follo·wer is at or about the highest position, the inventor em
ploys a long link with a hook in one end for connecting with the bottom of 
another link, and having the lever hooked into Its lower end in a way that 
obviates the incoilve�lience . Curved blocks on the follower, combined 
with dogs pivoted in blocks that slide on the vertical bars, are the features 
upon which a patent has been obtained. 
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Alloy for lining water coolers, &c. , Z .  E. Fobes . . . . . . . . . . . . . . . . . . . . . . . .  122,716 
Axle box, J. T. Henry . . . . • . • . . • . . . . . . . . • • . . • • . . . • . . . . . • . . . . . . . • . . . . . . . . . . • 122,829 
Bal �  tie and straining lever, J. C .  Coit . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . . . . . 122,813 
Barrel head, machLle tor planing, G. R. Hay . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,828 
Barrel, metallic, J. I. Bard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122.796 
Bcd bottom, H. Benedict . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . • . . . . . . . • . . . . •  122,698 
Bed bottom, spring, C. Bigeoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12'.2,798 
Bed bottom, spring, E. E. Everi tt, (reis8ue) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,713 
Bee hive, C. Beard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,697 
Blackboard, composition for covering, N. V. EYans . . . . . . . . . . . . . . . . . . . .  122,763 
Boat, canal, R. Wickham, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,874 
Boiler, agricultural. lmman and Withington . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  , 122.723 
Boiler, gage cock for steam, lV. Painter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122,847 
Bolt blanks, machine for upsetting, J. B. Clark . . . . . . . . . . . . . . . . . . . . . . . .  12.2,706 
Bolte, machine for cutting threads on, O. C. Burton . . . . . . . . . . . . . . . . . . . .  122,702 
Boots and shoes, G. W. Tash . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  122,'188 
Boots and shoe heels, vulcanized rubher ring for, 'Y. H. Towers . . . . . .  122,869 
Brick machine, J. W. Penfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,851 
Bricks and artificial stone, machine for making, J. Fensolll . . . . . . . . . . .  122,'1l4 
Brushes, drip guard for, W. Buck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122.701 
Buggy top, prop for, Hufi' and nlHchpll . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . •  122,833 
BUilding, iron, J. M. CornelL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,709 
Butter carrier, J. n. Crozier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122.758 
Camera, photographic, J. and J. Stock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,785 
Car, hand, J. Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,814 
Carriage, land, R. C. Parvin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,850 
Chains, manufacturing flat ornamental, J . •  T. Freeman . . . . . . . . . . . . . . . .  122,824 
Cllair, folding, T. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122,834 
Chamber vessel, J. Sullivan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122,741 
Churn , J. Vanatter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,870 
Cigar box, W. R. Hhoades • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • • • . . . • . . . . . • 122,8M 
Cloth, imitation hair, I. N. Tichenor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122,868 
Clutch, friction, Ferguson and Bates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,822 
Cock gage, L. T. Hulbert . . . . . . . . . . . . . . . . . . . . . . • • . . . • . . . . . . . . . . . . . . . . . . . . . 122,766 
Column, fireproof, W. A. Berkly . . . . . . . .. . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . 122,797 
CompOSition for covering blackboard, N. V. Evans . . . . . . . . . . . . . . . . . . . .  122,763 
Cradle, children's, J. L. Riter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,737 
Cultivator and planter, combined, E. Spangler . . . . . . . . . . . . . . . . . . . . . . . . . .  122,861 
Cupboard. refrigerating, J. M. Blaisdel1 . .  . • . . • . . . . . . . . . . . . . • . . . . . . . • • . .  122,799 
Curtain fixture, A. J. Goodrich . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,826 
Drill, grain, D. E .  McSherry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . .  122,729 
Earth closet, B. L. Kent . . .. . . . • . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . • 122,727 
Earth closet, H. Sherman . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  122,784 
Easel, N. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122,72!l 
Edging boards, machine for, S. H. Richardson . . . . . . . . . . . . . . . . . . . . . . . . . .  122 ,780 
Elevator, Livingstone and Rolske . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,839 
Elevator, J. D. Warner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,791 
Engine, rotary, J. B. Faucett . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  122,713 
.Engine, rotary steam, T. B. Van Pelt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,789 
:Enginc, traction, R. C. Parvin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125,848, 122,849 
EnveloIJe and letter Elheet combined, .J. 13.  AnderRon . . . . . . . . . . . . . . . . . . .  122,694. 
Eraser, ink, J.  W. Tallmadge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122,867 
ITence. wire, T. II. Speakman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,862 
Fertilizers, process for manufacturlng, J. A. Manning . . . . . . . . . . . . . . . .  122,-77;-\ 
Finger bars, machine for st. aightening, J. Corns . . . . . . . . .  , . . . . . . . . . . . . .  122,815 
'Fire arm, breech loading. A. T. Freeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,71'i 
Fire arm, breech loading, J. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125,772 
Firc place, lIf. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . . • •  n2,775 
Fish for food, preparing, G. 11. Heron, (reissue) . . . . . . . . . . . .  ' . . . . . . . . . . . .  4,714 
Furnace, locomotive boiler, P. W. Mackenzie . . . . . . . . . . . . . . . . . . . . . . . .  ' 122,841 
Furnace, puddling, D. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125,731 
Gasalier, drop light, J. Horton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,721 
(}as apparatus, G. Olney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  122,733 
Gate, A. Gaskill . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . • . • . . . • . . . . . . . . .  122,764 
Gage, pressure, J. Brown, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12�,700 
Grain binder, C. W. Bowron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,803 
Grain and Reeds for Ro\ving, coloring, .I. n. H. Claussen . . . . . . . . . . . . . . . .  122,757 
Grain scouring machine, W. P. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,782 Harrow, S. Donaldson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  122,711 Harrow, C. Hairgrove . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . .  122,76" Harvpster, T. Berry, (reisR1H',) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,710, 4,711 
Harvester. ,L H. Whitney. "  . . • • . . . • . .  , .  . . . . . . . . .  > • •  . ,  • • • • • • • • •  , . . " , .  • • • •  122,750 
H arypster £'!ntt;er., Bonham !lud H9.rringto[l. " .  '. " ' "  c . "  122,80J 

Jcitntific 
Heater, base burning :flre place, J. Spear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  112,863 
Heating apparatus with range, steam, E. M.. Deey . . . . . . . . . . . . . . . . . . . . . .  122,710 
Hinge, machine for riveting, Lacy and Lyon . . . .  , . . .  , . . . • . . . . . . . . . . . . . . .  122,837 
HOisting apparatus, C. H. and N. P. OtL' . . . . • . . • . . • • . . . . . . . . . .  ' "  . • • • • . .  12 ,846 
HOisting gear, attachment for, G. Duerre . . . . . . . . . . .  _ 0 0 • • • • • • • • • • • • • • • • • 122,712 
Hose coupling, T. W. Welsh . . . . . . . . . . . . . • • . . . . . . . . . . . • . • . . . . • . . . . . . . . . . . .  122,873 
Hose, nozzle for, J., Greacen, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.719 
Iron handle, sad, S. R. Bartlett • . • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . • • .  122.696 
Jar, ice preserving, W. L. Faxon . . . . . . . . . . . . .  0 0  • • • • • • • • • • • • • • • • •  w • • • • • • • •  12'l,821 
Lamp, W. Staehlen . . . . . . . . . . . . . . . . . . • • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,864 
Lamp extension supports, L. Hull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,767 
Lamp, extinguisher for street, G. S. Dunbar . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,762 
Lamp for railway car, ",V. R. Paige . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122,734, 
Latch an,l lock, com�ined, J. Adair . . . . . . . . . . . . . . . . . . . . . • . . . • • . . . . . . . . . .  122,794 
Lathe, metal tnrning, W. Kitson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12'),769 
Lathe, watch maker's, G. Hunziker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,768 
Lock, trunk, J .  Stanton . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . • . . . . . . . . • . . . . . . . . .  122,865 
Loom heddle, J. Ashworth . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . • . . • . . . . . • • .  122,795 
Loom stop motion and sllUttle, W. W. Tucker . . . . . . . • • . • . . . . . . . . . . . . . .  122,745 
:Marble dressing and carvmg machine, G. V. Black . . . . . . . . . . . . . . . . . . . . .  122,754 
Match box, A. D. Judd . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . •  122,836 
Meal, cooling and drying, J. Deuchfield, (reissue) . . . . . . . . . . . . . . . . . . . . .  4,712 
Meal, m�clline (or punching and shearing, E. A. Sloat . . . . . . . . . .  , . . . . .  122,860 
Meter, liquid, T. A. Curtis . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . .  122,759 
Mill, grinding, J. Burns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :,., . . . . . . . . . . . . .  122,811 
Mill, gnst, E. Harrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -:-::. " . . . . . . . . . . . . .  122,827 
MilJ , paint, .J. W. Masury, (reiss'1 e) . . . . . . . . . . . . .  ' .-;7 . . . . . . . . . . . . . . . . . . . . .  4,715 
Mop wringer, E. E. Brewster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,804 
Motion, traverse, D. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . . . . . . . . . . . . .  122,790 
Muff, tassel for, S. Brody. . . . . . . . . .  . . . . . .  . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . 122,808 
Nails, machine for finishing horseshoe, R. A. Wills . . . . . . . . . . . . . . . . . . . .  122,876 
Nozzle for hose, elastic, J. Greacen, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,719 
Nozzle for soda fountain, W. Gee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,718 
Nut lock, E. H. Dooley . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • • . • • . . . . . . . .  122,761 
Nut, lock, A. T. Morris . . . . . • . • . . . . • • . • . . . . • . • • • . • . . . . . . . . . . . . . . . • . • • . . . . . .  122,845 
Oil, distilling and bleaching, C. 1. T. Burcey . . . • . . • • . • . • . . . • . . . • . . • • . . . .  122,810 
Organ action, J.'H. O'Dell . . . • • • • . • • • • • • • . . . . . • • • . . • • . • • • . • . . . . . . . • • . . . • . .  122.777 
Oyster dredge, winding apparatus for, T. F. Mayhew . . . . . . . . . . . . . . . . .  , 122,843 
Painting, decorative oil, J. M. Lasche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,771 
Paint from magneSite, J. Briggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  122,755 
Panel raising machine, J. H. Millspaugh . . . • . . . • . . . . . . • • . . • . . . . . . . . . . . . . 122,774 
Paper cutting machine, C. W. L Montagne . . . . . . • . . • . . . . • . . • . . . . . • . . . .  122,844 
Paper stock bleacil, J. W. Rossman . . . • . . . . . • . . . . . . • . • . . . . . • • • . • . • . . . . . . •  122,783 
Pen and pencil case, J Cockburn . . . . . . . . . . . • . . . . • . . • . • • • . . • . . . • • . . . • . . . .  122,708 
Pitman rod connection, E. G, Fish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,715 
Plantcr, corn, J. L. Kreider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,770 
Planter, seed, J. A. Preston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,736 
Plow, draft regulator for, M. Prillaman . . . . . . . . • • • . • • • . • . . . . • . . . . • . . • • .  122,853 
Pov.,rcr, motive, A. Bouchard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  122,802 
Press, cotton, W. W. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,752 
Press, stamping, J. W. Dodge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,817 
Printing press, feed gage for, E. N. Maxw.ell . . . . . . . . . • • . . . . . . . . . . . . • • •  122,842 
Prepeller, R. Forward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,823 
Pruning shears, Beigh and Beard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,753 
Pulley, li'lction, W. Ebbitt . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . • . . . • • . . • • . . . . . . . .  122,818 
Pulverizing and grlnding machines, J .  J. Webster . . . . . . . . . . . . . . . . . . . .  1�Z2,748 
Pump, oseillating lifting, E. Horsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,722 
Pump piston, P. Giffard . • . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,825 
Rack, dish, J. M. Rudiger. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,855 
Radiator, J. Gross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  122,720 
Range, steam heating apparatuB with, E. M. Deey . . . . . . . . . . . . • . . . . . . . .  122,710 
Sash holder, O. W Noble . • • . . • . • • • . . . . . . . : • • . . • • . . . . . • • • . . . . . . . • . . • . . . .  122,776 
Sash hol<:\er, A. Thumas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,743 
Satchels, fastening for, P. P. Lynch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,840 
Sawing machine, J. T. Baggs . . . . . . • . . . • • . . . . • • • • . • • • . . . . • • • • . . . • . . . . . . . .  122,665 
Saw mill, S. H. Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,781 
Seats for churches, etc., C. O. Mealia . . . . . . . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . .  122,730 
�wing machlDe, hemmer for, J. V. D. Eldredge . . . . . . . • . . . . . . . . • . . • • • •  122.819 
Sewing machine, bobbin attaehment for, G. G. Sheldon. . . . .  . . . . . . . .  122,858 
Sewing machine, A. H. Wagner • . . . . . . . . . . . . . . . . . • . • • • . . . . • . . . . . . . . • . . . . •  122,747 
Shears, Clipping, Priest and Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,852 
Sheller, corn, H. Sells . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,740, 
Sheller, corn, D. G. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,749 
Sheller, peanut, Sands and Walters . . . . . . . . . . . . . . . • . . . . . • • . . . . . . . • • . . . . . .  122,856 
Shutter blind, frame of iron, W. E. Brock . . . . . . . . . . . . . . . . . . . . . . . . . • • . • •  122,805 
Shutter blind, metal slat for. W. E. Brock . • . • . . • . . . . . . • . . . . . . . . . . . • • . • .  122,806 
Shutter blind , tic rod for, W. E. Brock . . • • . . . . . . . . . . . . . . . . . . . . . . . . . • . • .  122,807 
Sieves, construction of, R. J. Mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,728 
Soda fountain, nozzle for, W. Gee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,718 
Spinning machine, spindle bearing for, L. Cheetham . . . . . . . . . . . . . . . . . . . .  122,705 
Spinning machine, top roller for, S. S .  Potter . . . . . . . . . . . . . . . . . . . . . . . . . .  122,719 
Spinnillg machine, seU-acting mule for, J. P. Sweet . . . . . . . . . . . . . . . . . . . •  122,786 
Stones, &c. , machine for breaking, A .  Hope . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  122,832 
Stove, air supplying attachment for, W. Wright . . . . . . . • . . . . . . . . . . • • . . . .  122.793 
Stove, cooking, N .  S. Vedder . • . . . . . . . . . . • • • • • • . . . • • . • • . • • • • . . . . • • • . • • • • .  122,871 
Stove, heating, F. E. Chatard, Jr . . . . • • . . . . . . . . . . . . • • . . . • • . . . . . . . . . . . . . • . •  122,812 
Stove, heating, S. S. Utter . . • • . . . . . . • • . . • • . • • . . . . . . . . • . . • • . . . . . . . . . . . . . . . •  122,746 
Table, extension, J. M. Blaisdell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,800 
Table for games, H: R. Hey!. . . . . . . . . • • • . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  " 122,830 
Table for sewing machine, A. R. Wagner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,872 
Thill coupling, Bevans and Barkenbus . . . . . . . • . . . . . . . • . . . . . • . . . . . . • . • • . . .  122,699 
Thill coupling, L. Derby . • • • . • . . . . • • • • • • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . .  122,760 
Thill coupling, B. W. Jager . . . . . . . . . . . . . . • • . . . • . . . . . . • . • . . • . • • • . . . . . • . . . . .  122,724 
Thill coupling, L. P. Larson . . . . • • . • . . • • . . . . . . . • . . . • • • . • • . • • . • • • • • . . • . . . . . •  122,838 
Thrashing machine, Keller and Stoner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  121,726 
Tire sett'er. J. Pailca . . . . . . . • . . . • • . . . . . . . . . . . • . • • • • • . . • . . • . . • . . . . . • . . . . . . • .  122,778 
Tobacco, machine for stripping and booking, O. Dean . . . . . . . . . . . . . . .  ' "  122,816 
Toy, C. Wiggers . . • . . . . • . . . . . . • . • . • • • • . . . • . . . . . . . . . • • • . • • . . . . . . . . . . . . . . • • • •  ; 122,875 
Toy for producing a erying sound, R. J. Clay . . • • . . . . . . • • • • • . . . . • . . • • . . •  122,707 
Trap, drain, J. C. 1. Sturm • • • . . • . . . • . . . . . . . . . . . • . • . • • • . . . . . • . . . . . . . • • . • . . •  122,866 
Truss, J. A. Sherman . . . . . • . . . . . . . . . . • . • • . . . . . . . . . . • . . • • . . . . . . . . . . • . . . • . . . •  122,859 
Type distributing machine, D. B. Thompson . • . . . . . . . . . • . • • • • . • • • . • • . . • .  122,744 
Valve, safety, W. Calnerer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,756 
Valve, safety, Case and Baine • . • . • . • • . . . . . . • • . . • . . . . • . . • . • . • • . . . • . . . • . . • •  122,704 
Vehicle wheel, hub for, Taylor and Palm . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . • . . . .  1�2,742 
Wagon hub, J ones and Fillmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,835 Wagon, spring runrling gear for, J. Fans8ett . . . . . . . . . . . . . . . . . . . . . . . . . .  : .  122,820 Washing machine, S. Ainsworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,751 
Washing machine, I. J. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,792 
Wash stand. wall protector for, F. Allen . . . . . . . . . • • . • . • . . • . . . . . . . . . • . . . . .  122,693 
Watch maker's lathe, G. Hunziker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,768 
Water wheel fiume, rack for, G. W. Russell . . . . . . . . • . . . . . . . . . . . . . . . . . . .  122,738 
\Vater wheel, gate for turbine, Russell and Bradbury . . . . . . . . . . . . . . . . . .  122,739 
Water wheel, A .  H. Brubaker . . • . . . . • . . . . . . . . • • . • . • . . . . . . . . . . • . . . . • . • • . . . .  122,809 
Water wheel, Mullica and Mullica, Jr . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,732 Weather strip, H. Bussman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,703 
Windlass for vessels, O. P. Hix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122,R31 
Wrench, G. C. 1'aft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,"787 
Wriuger, mop, E. E. Brewster . . . . . . . . . . . • . • . . . . . • . . . . . . . • . . . • . . • . . . . . . . . .  122.804 
Wringing and mangling machine, A. Paine . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  122,735 

DESIGNS PATENTED. 
5,471oJ-�tl�PG�Y; :a'l�:�f��: onathall Crabtree,� Philadelphia, Pa. , aSSignor 
5,473 -TABI�E.-William H. Groff, Lawrenceburg, Ind. 
5,47��i������ {hOO����I���:;��pi���.mas Langham, Philadelphia, Pa . ,  
5,475!-FIGURE FOR LAMP BAsE.-David Mosman, West Meriden, Conn. as. SIgnor to Bradley & Hubbard, same place. ' 
5,476. -FIGURE FOR LAMP BAsE .-David Mosman, West :Meriden, Conn. as. Signor to Bradley & Hubbard, same place. ' 
5,4�;��J{i:�·JJ;lf�na,r�'\�:r���ce�hi1ailelPhia, Pa. , aSRignor to Mackell ar, 
5,478.-0RNAMENTATION OF BUOKLEs.-James O. West, New York eity. 

TRADE MARKS REGISTERED, 
362,-PAINT,-Nathll.n L. Dearborn, Dover, N, II, 

633. -PRESERVED FIsR.-Israel C. Mayo, Gloucester, Mass. 
634. -PREP;!-RED PLASTERING PAPER.-The Rock River Paper Company, Be· lolt, WIS. 
635. -HARROw.-J. J. Thomas & Co. , Geneva, N. Y.  

SCRl<lDULl!. OF l'ATKNT FK]£!; : 
p� ���� �'�!�:�Ma.rk· , � � . :  � : : : : :  . .

.
. : : :  : � �  : � : : : :  . . .

. � � :  : : : : : :  . .  � : : : : : 0 0  • • : : : :  : :t�g On !Jlmg each a.pphcatlOll tor a Patent, (seventeen years) . . . . . . . . . . . . .  , . . .  t 15 
g� I:���na1 �gc�i���l�;;�r��g�iet·� : : : : : : .• : . � : : : : : : : : : : : :  : : '. : '. : :  : : :  .. � : : '. : '. : : : :  : �i� 
g� :g�ft�}atro�o���S:f:s��� �� �:�.ten��: : � : : :  . : : : : � : : : : : :  : : : : : : :  : : : � : : : : : : : : : :  JIDi On application for Extension of Pat�nt • . . . . • • . . . . . . • . . • • • • • • • • • • • • • • • • • • • • • . •  �5(j 
3� �Iin�i�t���lii�:���:.� : : : : : : : : :  � : : : : � : :  � : : : : : : : : : : : . � : : :  ::::::::: .. ::::::: : :  : �1� 
g� :� :g�a�:ng� f.g� ���\�� �;���� a�ga�s��l:.:�.�:�� : : : : : : : : : :  : : : : : : : : : : : : :  t�� On an application for Design (fourteen vears) . . . . • . . . . . . . . . . . . . • • . • . . . . . • . •

. ;�u 

/i1Jr CoPy Q/ Claim OJ any Patent '-'8ued within dO yem's . . . . . . . . . . . . . . . . . . . . . � I 
A 8/(Cteh {rom the model or draWing, relating to suell, portion oj a nVlchrlu,-

as the Claim cover8, from . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  ' .  $ 1  
upward, b·ut usually at the price above·named. 

The lull Specljlcatton Of any patent i8suedsince Nov. 20, 1866 at which tun, 
the Patent Office commenced prinU,ng them . . . . . . . . .  . . . . . . •  . . . . . . .  $1 . :J .J 

Ot/lctaZ Copie8 oj Drawinf/s of any patent issued 8ince 1836, we can I:Nlppty 
at a reasonable cost, the prtce depending upon the 121nOunt OJ labor 
involved and the number of vieW8. 

Full information as! to price of drawin(J8 in eaelt ca8e, may be had btl 
addressin(J 

ltIUNN &; CO •• 

Plttent !'Iol\cltor8, 37 Park Row. N e w  V " .", . 

APPLICATIONS J<'OR EXTENSIONS. 
Applications have been duly filed and are now pending for the extension 

of the following Letters Patent. Hearings ' upon the respective applicationl5 
are appointed for the days hereinafter mentioned : 
19,347.-INDIA RUBBER DOOR MA'l'.-I£ . M. Chaft·ee . Janua.ry 31, 1872. 
19,490.-META.L nALE TIES.-F. Cook. February 14, 1812 . 
19,328.-CANE GUN .-J . F .  Thomas. January 24, 1872 . 
19,200.-STRAW CUTTER.-J. H. MUmma. January 20, 18"72 . 

19,465 .-CARPET BEATER. -J. Rarris, Jr . ,  and D. Holmes . Febrnary 'l, 18'12 . 
19,321.-PLOWS.-G. Watt. January 24, 18'12 . 
19,696.-GRINDING ATTACHMENT . -D . H. Gage. March 6, 1872. 
19,318.-LAP BELT JOINl·S .-H . Undcrwood. January 24, 1872. 
19,384. -CHEcK CA"CELER.-W. M. Simpson . January 31 , 1872. 
19,370.-KNITTING MACHINE.-J. K. and E. E .  Kilbourl:. January 31, 1872. 
19,546.-CANAL BOAT.-H. Camp . January 31, 1872. 
19,398.-HYDRAULIO VALYE.-C. and G. M. Woodward. ,January 31. 1872. 
19,377.-HARYESTER.-F. Nishwitz. January 31, 1872. 
19,319.-SHINGLE MACHINE.-G. Craine . January 31, 1872. 
19,420.-HoRSE RAKE. -W. Horning. February 7, 1872. 
19 .. 162.-STRAW CUTTER.-T. H. and D. T. Willson. February 'I, 1872, 
19,412.-SHOVEL PLOW.-P. Dennis . .  February 7, 1872 . 

19,417.-COTTON GIN. -B . D. Gullett, J:!'ebruary 7, 1872. 
19,461.-SHOE PEG MACHINE.-A. Woodward. February 7, 1872. 
19,!S55.-RAIL SPLICE JOINl's . -M. FislIer. February 21, 1872. 
19,979.-SEWING MACHINE .-C. F. Bosworth . April 4, 18i2 . 
19 487.-CONTINUOUS METAL LATHING . -B . Cornel l .  :February 14, 18'7·2. 
19,517 .-nlETAL PAN 1fACIIINE .-E . A. Smead. ]'ebruary 14, 1872. 
19,483.-HARvES"rEr..-J .  S. Butterfield. February 14 ,  1872. 
19,572.-PACKING- FLOUR.-J .  )Iattison . February 21, 1872. 
19,61D.-RAISING DOUGH.-J. Perry and E. Fitzgerald . February 21, 1872. 
19,638.-FLOATING ANCHOR, ETC .-J. Hnmphries. February 28, 187�� 
19,719.-LoOM Srop MOTION .-H. J. Stafford. February 6, 1872 . 
19,741.-RAILROAD CAR AXLE Box.-R.  N .  Allen. February 6, 1872. 
19,548.-SECURING KEY OF JOURNAl, Box .-L . Ded erick. February 21 , 1872 . 
19,619.-PLANINGBLIND SLATS . -C . Carlisle and L ."\Vorcester. Feb . 28, 187�. 
20,235.-FLY NET.-R. \-Vilson .  Apri1 2'!, 18"72. 
20,238.-SAsn F'ASTENER. -F. W. Brock�jcper and J. B. Sargent . April 2J, 1872, 
19,594. -ENGINE V..bLVE.-I. Van Doren. February 21, 18"72. 
19,787.-WINDLASS. -J. P. Manton. March 13, 1872. 
19.806.-RoTARY CUTTER.-J .  A. Wood ury. March 13, lSn. 
19,637.-GRAIN SEPARATOR , ETC .-S. Howes and G. E. Throop . Feb. 28, 1872. 
19.654. -TRDIMING MAOIIINE.-A. C. Semple . ..v'ebrnary 28. 18';2. 
19,626.-PHOTOLITHOGRAPHy. -J. A. Cutting and L. H. Bradford. Feb. 2R, 1872 
19,6B3.-HoT AIR FUR"ACE.-J. Child. March 6, 18'12. 
19,747.-WI"RE STAPLE . -B .  Boardman . March 13, 1872. 
19,819.-LIGHTNING CONDUOTOR.----:O. White. March 13, 18'12. 
19,820.-1\THEE1• HUB.-J . M. Whitney. March 13, 1872. 
19,614.-SAWING MAOllINE. -H. H. Low. February 28. 1872. 
19,718.-RAILUOAD TURN l'ABLE . -W . Sellers. March §. 1872. 
2O,078.-PROTEOTING GILDING.-P .  V. Mathews . April 10, 1872. 
19,783.-LEAD PENCIL AND ERASER .-H. L. Lipman. March 13, 1872. 

9,761. -TES'rING CAR 8PRING. -P .  G. Gardiner. March 13, 1872. 
19,770.-DoLL HEAD.-L .  Greiner. March 13, 1872. 
19,786.-LATHE CHUOK.-J. L. Mason . March 13. 1872. 
2O,192. -SEA1·ING CUTTERS IN BITS. -W. A. Clark. April 24, 1872. 
19,855.-IcE PITCHER. �E. Kautinann, March 20, 1872. 
19,824.-MEASURING SYRuP.-E. Bigelow. March 20. 1872. 
19,206.-HYDRANT.-W. Race and S. H. C. Mathews . January 22. 1872 . 

20,353.-ELEOTROTYPE PLA'rEs . -S . P. Knight. May 8, 1872. 
19,914.-TRuss PAD.-W. F. Daily . March 27, 1872. 
19.966.-WATon CASE . -E . Bliss. March 27. 1872. 

Value of" Extended Patents. 
Did patentees realize the tact that their Inventions are likely t o  be more 

productive Of profit dUrIng the seven yca� s 01 extension than the first 
tull term lor which their patents were granted, we think more wt)uld avail 
themselves of the extension privilege. Patents granted prior to 1861 may he 
extended fOI seven years, tor the benefit of the inventor,or of his heirs in c-:J,se 
ef the decease of the former, by due application to the Patent Ottlcc, ninety 
days before the termination of the patent. The extended time inurel'l to 
the benefit of the inventor, the assi":'llees under the first term having no 
rights under the extenSion, except by special agreement. The Government 
tee for an extension is $100, and it i � necessary that good professional service 
be obtained to conduct the busine , 8  before the Patent Office. Full informa· 
tion as to extenSions may be had y addressing 

'llUNN & CO .• 37 P, ... k R o w _  

Inventi o n s  Patented In Enll."Jand b y  A mericans , 
From December 19 to December 23, 1871. inclUSIVE'. 

[Compiled from the Commissioners of Patents' .J onrnH,l. 1 
COPPERED WIRE.-S. Hiler, New York city. 
FEEDING FUEL .-S. Danks, Cincinnati, Ohio. 
HEAD DRESS , E'rc. -L. E. Love, New·York city. 
ME'rAL RODS AND WIRE . -B . A. Mason, New York city. 
PRODUCING COLD , E'l'C.-A. C .  Twining. New Haven, Conn. 
REEFING SAILS.-J. E .  Worthman, :Mohile, Ala. 
ROLLING BAR S, E T C . -H. Kellogg, Milford, Conn. 
SEATS FOR. VEHICLES. -J .  & L.  Jenkins. State of Maryland. 
WATER METER, ETC.-V. Fogerty, Boston, Mass. 

, Foreil!."n Patent s .  
The population of Great Britain i s  31 ,000,000 ; of France, 37,000,000 ; Bel· 

gium, 5,000,000 ; Austna, 36,000,000 ; PrussJa, 40,000,000 ; and RUSSia, 70,000,000. 
Patents may be secured by American citizens in all of these cOl1ntri{'�. 
Now is the time, While business is dull at home, to take advantage of these 
Immense foreign fieldFl. Mechanical improvements of all kinds are always 
in demand m Europe .  There will never be a better time than the present 
to take patents abroad. ·We have reliable business conneCtions with the 
prinCIpal capitals of Europe . A large share of all the paten!.s secure.1 
In torelgn countries by Americans are obtained through our Agency. Ad. 
dres8 lIluNN & CO . , 37 ParI, Row, New York. Circulur2 wl!.h full informs' 
tJou on fQretR"n patent�, fnrnishf';f\ free.  

© 1872 SCIENTIFIC AMERICAN, INC.



The SCIENTIFIC AMl!:mCAN has been published TWENTY· 
rIVE years and stands at the he au of all Illdmitrial 
papers. 

It cOlltains Engravings of New Inventions, patented 
:\{:tel1ines of all kinds, induding the most improved 
Agricultural Implements and Household Utensils, 
Bridges. Architecture and Engineering. Eyery thiug 
new ill Chemistry. Science, Invention and Discovery 
abroad, is republished in the SCIENTIFIC AMERICAN. It 
also contains an official record of aU patents granted 
in the United States, and a description of the most 
important inventions. An able corps of writers on 
Engineering, )-Icchanics, Chemistry are employed on 
thIs paper. It has a larger circulation than any paper 
of its class ever publishc(t. I t  is indispensable to every 
Inventor, �Ianufacturer, )Iechanic, Engineer, Chemist 
and Farmer. Specimen copies sent free. Terms, $3.00 
a year in advance ; $1.50 for six months . 

Address 
MUNN .& CO., 

PATENT SOLICITORS, 
37 Park Row. N. Y. 

Plte vall1,e of the SCIENTIFIC AMERICAN as an advertising 
medlutn cannot be over�estimated. Its circulation is ten 
Urnes greater than that Qt any similar journal now pub� 
li8lied. It goes )nto all the States and 1e1'rito1'ie8, and is 
'read in aU the pri'lw pal librarie8 and reading-rooms oj 
fpe world. We in//Jite the attention Qf those who WUJh to 

" make their business known to the annexed rates, A bum
ness tnan wants something more than to see his adver-
U8ement in a printed newspaper. He wants ('irculatlon. 
If it is worth 25 cents per line to advertise in a paper Of 
three thou8and circulation, it is worth $2. 50 ver line to 
q,dnertisc in one Qf thirty thousand, 

I{ATES OF ADV!<;RTlSING. 
Had< Palre • • • - $1'00 a Ilnt>, 
lnshle 1'0.1:"" - • •  71i cents a line 

('01' each insertion. 
&:ng1'flving8 may head advertisement8 at the Bame rate per 

line. b?l l'fteastlrement. a...� the letter-prcfm. 
--=,--� 

B A I R D ' S  

FOR PRACTICAL MEN. 
)jy new. reVIsed and enlarged CATALOGUE OF PRACTJ

GAL and SCIENT,IFIC BOOKS, 95 pages, 8vo . . will be sent 
free ot postage to any one ,,,ho will favor me with his 
address . 

HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 

406 WALNUT STRE"T. Philadelphia. 

" 'Ye are inclined to believe that more downright good 
literature is crowded between the covers of THE 
GA LAXY than any other American magazine can 
hoast oL " -Chicago Times. 

., There is not a dull page between its coyers . "
J.Yew York TinMN . 

" The variety of its contents, their solid worth, their 
brilliance, and their great interest make nT) a general 
character of great excellence for every number ."
Po.st, Boston. 

The Leading Newspapers all Pronounce 
TUB GALAXY 

THE BEST AND MOST ABLY EDITED 
AMERICAN MAGAZINE. 

Who would not give $4.00. for su ch a Maga 
zine for a Year 'I 

SHELDON & COMPANY, 
NEW YORK. 

Lathes & Drill Ohucks. floRTON8, CUSHMANS, WHITONS, 
Morse Twist Drill Co" Eagl�� and WarwIck, at 

makers' prices. A . •  T. WILKJNSO.N & CO. , Manufac
Ul' era' Agents, 2 Washington St. , Boston, Mass. 

WANTED, by a Practical Miller of 20 
years' experience, .a situation as ForCl:n�n �pller 

in a first class Merchant MIll. I understand Mlllmg In all 
its branches, and can give satisfactory reference. For 
informatioD, address JAMES LEFFEL & CO . . 

Springfield, Ohio. 

P AIN�'ER'S MAN UAL-a complete and 
practical gUide, giving .l)est m.ethods and l�test im

provements, in house, a,nd SIgn 'pallltmg, g�a!nlllg, var
nishing, 1?ollshing, �taltllng, J�'11dl�g, .k;alsoflllo,ln.g, letter
ing, glazm�, RilVl�flng, 9-recIaJ� Oll- pamt.ln.g, ChInese ,and 
OrIental palllting, p 1'inCIples of glass stammg, an alYSIS of 

C�����c�:�¥1�6I�r�
n
tc�0�[8�,

t
'lrt��ti��y

h
/fi;�I����gi��(� So cts . of bookspllers, or uy mail, on receipt of pri�e , by 

JESSE HANEY & CO . ,  119 Nassau St. , New York. 

To DRAUGHTS }lAN.-Wanted, a compe
tent Dranghtsman (one who 11::1 a practi('al macll lnist 

ureferred) . '1'0 one who ('an give satistaction a penna
llent Rituation and good salary IS offered. Andrei-s. with 
reterences, CARTER, ALLEN & CO . •  Tamaqua, Schuyl
kill Co . •  Pa. 

'fHE " PHILADELPHIA" 
IIYDRA UL I O  JA. OK. 

P ISTO N guided from both ends ; all working 
parts guarded from dust ; Single or double pumps , 

f:�linder5; shufts, rocker arms, pistons,ctc., entireTy steel. 
N 0. 14 !.'I •• 5th "t., Philadel!i1,ia, t PHILIP S. JUSTICE. }Io. 42 ClIff Rt. , New Y_o_r_._-.:.5 ____ . ____ _ �:[, A HON'S PAT'T FRIC'l'ION CLUTCHES 

1" are manUfactured by Volney W. Mason & OOq 
r�'�����;�i�' T�pif���\� �RgJ;�Xk���,Ooh1�: A,�, 

Jtitufifit 
Reynolds' 

TURBINE WATER WHEELS. 
The Oldest and N P'Ufest. A:� others, 

only imitations of each other in 
�hC1r strife after complications to 
eonfuse the public. We do not boast 
��jXt��

t
!b��g�f�:Fp�I!r�� �

ta
Ji�;l�! 

Giful paml?hlet free. GEO TALLCOT, 
96 L1berty st. , New York. 

Gearinu:. Shaf'tinu:. 

WAN'fED-A 36 in. Lathe, 22 ft. 6 in. be
tween centers. Address CARTER, ALLEN & 

Co. , Tamaqua, Schuylkill Co . ,  Pa . 

We question if there has been a book published for 
many years more deserving of the public'S patronage than 
this Yolume.-Fm't Wayne Gazette. 

Fireside Science 
A SERIES OF 

POPULAR SCIENTIFIC ESSAYS UPON 
SUBJECTS CONNECTED WiTH 

EVEHY-DAY LIFE. 
By JAMES R. NICHOLS, M.D. , Author of " Chemistry 

of the Farm and Sea," aud Editor of " Boston 
J ourual of Chemistry. " 

I Volume, 12mo . . . . . . . . . . . . . . . . . . .  $1. 50. 
Some of the topi

C
S treated are : The Origin and Nature 

of Springs-Chemistry of a Pint of Kerosene-Michael 
Faraday-What shall we use for Water Pipes?-Diamonds 
Ab�"{ilQn�Pr��Sir������������i'l :i���lr

H
F
u
:�ic��?nd 

fifteen more . 
PubliShed by HURD & HOUGHTON, New York. THE 

RIVERSIDE PRESS, Cambridge. Sent free of expense by 
the publishers, 011 receipt of price. For aale by all book
sellers. 

O! 1 0 0 2 r:. 0 per month guaranteed sure tip T O .) to Agents everywhere sellw 

P ATEN'fS BOUGHT A ND SOLD. 
E. H. GIBBS & CO . •  11 Wall St. , N .Y. 

FOR S A l  E-1°O Shares Stock in the Slifer. Walls & 
it j ShriLer Mfg. Co. C. DAvls, Lewisburg,Pa. 

THE FREAH ARTIFICIAL STONE. 
INCOlrBUSTIBLE AND UNSURPASSED IN DURABILITY. 
Upwa.rds of4oo l�ouses erected of it. in Chicago, Toledo, 

Butl'alo, Elmira.N ew Orleans New Haven, Albany, Brook
lyn, and elsewhere . It can be sold" at less than half the 
cost of labor on the natural materIal . Orders for stone 
received at the office of TUE NEW YORK FREAR STONE 
Co. , N. Y. Life Ins Uo. Building, Nos. 346 and 348 Broad
way, corner ot Leonard St. , New York. 

OF bfa�rg .chemists, 
EXTRACTS & CARllIlNES } TAYCOR & BARKER, 

I N' D I G o .  Lowell, Mass . 

THE WOODWARD 
S T E A M  P U M P. 

Woodward Pat. Improved Saf�ty Steam Pn1I!P and Fire 
En�ine Steam )Vater, and Gas FIttings of all kmds. Deal
ers InWro't- iro;n-i'ipe,Boilerl'ubes, etc. Hotels,Uhurches, 
Factories, and� Public Buildmgs heated by Steam, Low 
PreBsure:-� Woodward Co . ,  76 and 78 Center st. , N. Y. 

77 
A..ndrew's Patents. 

Noiseless, Fl'l ctlon H .. n"v",<I., or Geared H oI�t. 
erli, suited to every want-

!Safety !Store Elevators. Prevent Accident, if 
Rope, Belt, and Engine break. 

8�rl�:i��r'i:\�:i�::�B',,�&1�
e
��'d !SIngle, 1.2 to 

100.Horse power. 
Centrifugal Pumps, 100 to 100,000 Gahona 

gr�J����2: ���v�f,mJ:al�r!::i:e��!��lt&� 
out injury. 

�!��d��tfi.�':f����nrab!e, and Economical. 
WM. D. ANDREWS & BRO. , • 414 Water street, New York. 

P. BLAISDELL & 00., 
MANUFACTURERS OF FIRST CLASS 

MAClIINI!STS' TOOLS. Send for CIrculars. 
Jackson st , Worcester, Mass. 

THE Union 1rl)n Mills Pittsburgh, Pa. 'fhe 
attention of Engineers and Architects is called to 

our improved Wrought-iron Beams and Girders (patent
ed) , in which the compound welds between the stem and 
tlan

�
es, which have proved 80 ob;ectionable in the old 
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obtained elsewhere. For c!escriptive lithograph address 
Carnegie,Kloman& Co. UnIon Iron Mills. Pittsburg� Ph. 

WOODBURY'S PATE1'\ 'l' 
Planing and Matching 
and Moldirlg Machines,Gray & Wood's Planers,Self-oiling 
Saw Arbors, and other wood working machinery. 

S. A. WOODS; \ 91 Liberty street, N. Y. · 
Send for C1rcnlars. 1 67 Sndbury street. Boston . 

Machinist's Too ls. ing our new seven strand WhIte Platina Clothes LInes. Sells readily at every house. Samples n·ee. Address the G��ARD WInE MILLS, Philadelphia. Pa. 
1832. SCHENCK'S PATENT. 1871.  
WOODWORTH PLANERS A T low prices, 97 to 113 It R. Ave., Newark. 

N. J. E. & R. J. GOULD snccessors to Gonld D O(1 · C H' EAP \ wit:;'
i�o::��,�r�:ft f���&C:rcavy And Re-Sawing Machines, Wood and Iron WorkIng Ma· M::::a:.::c::h::,·n::e:...:::.::Co:... --' -----________ _ 

IT I A. INGERSOLL, Delta, Mieh . ���KYM�¥�!�:n. ��
i
�:�a��

c
ilsi�:"�tlst.�<ir��\<;'�� WOOD-WORKING MACHINERY GEN. 
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S.-Haskett's Pivot- ardson :�
a
;��;t

S
f';;����i:h,:�ggl���i��;.

neil',;'8��r��d 
ing and Centering Chuck Is always reliable. De. BUERK'S WATCHMAN'S TIME DE· 26 Central, corner Union st'R 

Worcester, Mass. 
scriptlve circulars free. GEO. G. ELDER, Manufacturer, TECTOR.-Important for all large Corporatiom WITHEHBY UGG. & RICHARDSON. _ 
Bloomington, Ill. and Manufacturing concerns-capable of controlling 

with the utmost accuracy the motIOn of a watchman or 
Highest Premium awarded by American In8t. Fair, 1871. 

E
atrolman, as the same reaches different stations of hie 

P R I N C E  & B A !S !S , 
l\LtNrFACTURERS OF 

Prince's Metallic Paint 
An indestrnctihle Coating for Iron, Tin and \Voorl , Dry 

and Ground in  Pure Linseed Oil, 96 Cedar St . ,  ncar Broad · 
way, New York. w.:w= All packages are markf'{l WJth 
name on the side, and trade mark on the head. Send for 
a circula",rCo• ______________ _ 

Culver's' Iron Drag Saw 
(Patented 1870. ) 

Is the best machine in the world for Sawing 'Yood. Two 
horses, one man and boy, will cut 10 to 40 cords a day. It 
cnt� off" Oak logs, ;i ft. in diameter, in one n1inute. 
Ev('ry Farmcl' w-lth timber to cut should have one . 

� Prlce�SI���R�sb-X�l�r tOCd.l
,
ei�d�!�Oapot�,

d
[�� 

L O. 0 F.-Every Odd Fellow 
should have a Pocket LODGE.AC. 
COUNT BOOfi.. ,",ood for 18 year_. 
Only 20 cents� post paid, or 6 for $1. �IOW 

rea.dy. Addross 
J. M. MILLER, Box 253. Harrisbug, Pa . 

§l;�a�, Trees ! ������' Plants ! �!i'r!��: Seeds !  
Apple and Crab, 100, 2 to 4 ft. , $4 ; 4 to 6 f' . . . . . . . . . . . .  $5 .00 
Pea'/'� Std. Extra., 1 vr. , Bartl. tt, &c. , 3 to 4 ft . •  doz . .  2 .50 
Seed.';. Peach , hu" $2 ; Apple. Osage, new, bu . . . . . . . .  12 .00 
Potatoe8. ,VlJite Peach Klow, Early Rose. bu . . . . . . . . .  2 .00 
ftl��t�ft'��(T1t����e,

1
i�p������d $§ b:1p�icc List: �o� 

F. K. PHOENIX, Bloomington, III . 

eat. Send for a Circular
i>. O. Box l05fB�sV,;cIl

R
�ass. 

N. B.-This deteetor lS covered by two U. S. Patents. 
Parties using or selling these Instruments without autho
rIty from me will be dealt with according to law. 

e rr E -A. -1lt
PUMPING MACHINERY 

INDEPENDENT 

B O I L E R FEE D ER .  
Works Hot and Cold Water. 

LARGE AND SPLENDID 
Illustrated Catalogue, 

Sent Free on App l i cation. 
....--

Copa & Maxwall Man'f[ Company, 
118, 120 '" 122 Ea .• t Second St., 

" CI�CIXNATI, O. 

E M. MAYO'S BOLT CUTTER, patented 
• in 1867, improved in 1871, is the best in use . Send 

or i l ll1strated Circular. Cir. cillnati, Ohio . 

Niagara Steam Pump 
CHAS. B. HARDICK, 

23 Adams st . •  Brooklyn. N. Y. 

A CAREFULLY SELECTED assortment of LATHE CHUCKS-HORTON'S PA'fENT 
PA TENT R.IGHT·o from 4 t0 36 inches. Also for car wheels. Addres, Q E. HOR10N & SON. Windsor Loc.ks Conn. Constantly on hand and for sale, either for cash or on 

royalty . W�e offer those only, which, after a business 
exoerience of fourteen years, we can thoroughly endorse, 
both in :1 pecun iary and mechanical aspect. 'Manufac· 
turers and capita1i8ts nogotiating through ns will thl're
fore continue to find safe and profitable illvestments, as 
in former years . See advertIsements in the Ne\",,' York 
daily papers. Patentees and Inventors will do wen to 
commumeate with us for terms. &c. E. E. ROBERTS & 
.cO. ,  Consulting E_ngineers, 15 Wall St. , New York . 

A'fT ENTION, BLACKSMI,!'HS.-All Black-
ciaUy ������if� ��:[ S��:l���

t�i
d!r�:;ih;�6l?ig'1i'iTti_ 

ARD, 283 Blue Island Avenue, Chicago, Ill. 

L-IGHTNING ROD-POINTS AND -NUTS, 
Metal Patterns. Taps, Di s, &c. , manutactured by 

J .  K GILCHRIST, Mt Plea,ant, Iowa. Also, Copper, 
Brass, and Zinc Castings finished and plated. Point sam
ples free to Dealers. 

MODELS FOR THE PATEN'!' OFFICE, 
and eXRerimental machinery Or all kinds. HOLSKE 

MACHINE CO . ,  279 Cherry St. Afew York, near Jell'erson 
�fen�.

sp
�C�t�r

S
�c7�tf:�lfit;�me�?ce��. O���: years exne-

MACHINERY �e��r�::!u
I
��C�!.�R'cii . , & co. , 60 Vesey st . •  New York. 

A GENTS, LOOK-$3 to $20 per day easily 
made-e sy and respectable business-useful artI-

�l��1!��:�t?li:lA
t
RllteB���E����6: 6r:R?d����.�: 

SAVE 20 DOLLARS. 
B GY the CELIWRA'l'ED WIl)� O.N 8IIUTTJ�E 

8EWI � G  MAUlIINE. The best in he World. 
For Sale EverFwhere. AGENTS W ANTED in unoc .. 
cU{lled TerrUory. For Illn t.rated Circulars. Address. 
WILSON SEWING MACHINE Co.� Cleveland, O.  ; St. 
Lonll8, Mo. ; Phila., Pa. ; or, 701 Broadway, N. Y. 

P OHTABLE STEAM ENGINES, COMBIN 
ill-ththe mfl,ximum of e:1Jicicncy, dUl'abihty and econ-

�flel��nd
t
������y;�g�

'
w'ri�

i
���r�

n�hR�
i
C900 1��ihg

a
I� 

UBe. �An warranted satisfactory or no sale. Descriptivt' 
circulars sent

J�
nc�p-lig�8l�'y t<b���tawrence, Mass. 46. Cortlandt st. New York. 

Canadian Inventors, 
Under the new Patent IIRW can obtain patentA on the 
same terms as citizens. 

For tnH partienlarR �l.(ldr('foiS 
.U IJ N N  .f< CO., 

P ATENT Emery Grinders. Twist Drills. 
Fluted Haud Reamers, &0., ullsurpasse,l 

for elegance of design, ",·oI·klnnnship, and (lura
bility. 'l'hese indispensable Tools can be pur
chase«} of us for less than half their cost in an 
r-.!:�.o�1ti'lrf�T� 1i1t\Vi!S4IW:lrr;��()�,

t
U':.�':.� 

socket. R. I. 

AGEN'f for sale of 
P A T E N T  A R T I C L E S  

for the StaGe of Texas . 
P. O. Box 81 . 

CHAS . U. ELEY, 
.. Galveston, Tex . 

Wood and Iron Workm[ Machinery, 
Gauge Lathes for all kinds of handles and Cabinet Ma-
�:��

s 
�'li('��i�eg?;

a
�t��

c
�Ad 

e
�hlnCir� k���iTI���

r
���� 

; 
ltc�

y 
Add

!f:sii�rB�i�j;;� & V AIL, Lockport, N. i. 

FOR SALE-All the machinery, patterns 
and fixtures of a Maehine Shop, necessary to employ 

30 to 40 men with abundance of bUSiness. For particu
lars, address F. W. KRAUSl£, 76 West 'Yashington St. , 
Chicago, Ill. 

PATENT 'f WINE CUTTER.-The patentee 
of the Twine Cutter illustrated in Scientific Amf'ri 

can of Jan. 13, 1872, desires to sell, on reasonable terllls, a 
��U!ig, g/ :Hl l1g!��� lifn!�tf�6��:� o'�t���

s
ail�� ����� 

ern and "'liddle State Manufacturers will bf3 treated with 
liberality, if they engage in the manutacture. It is be
lieved to be thc most convenient implement for the pur
pose invented. The feature of al ways having the end of 
f:;���,t��l.l

a
l}f�I�t�t;{m�

U
��

i
d fli�t���;�ti��f!�:,Pad�r::S

ry 
CHAS. C. LEWIS, GaineSVille, Ala. 

Milling Machines. 
STANDARD, UNIVERSAL, INDEX AND 
\... PLAIN, in ever;; variety, of unequalled defolign Hnd 
��

s
fh�I��.:;�1��a�:I�riN�e

�1J��;�
n
��

r
?t�;.��;�t�I¥fN� 

Street, Boston. Works at Hyde l'ark. 

A GEN'!'S VV ANTED. Agents make more mon
_ e.y at work for us than at anvt.hing else. Particular s free. G.S'l'IXSON & Co. ,Fine Art Publishers, Portland,Me. 

T�"OOT LATH ES, best in the country. WOOD. I' MAN & PIKE, Lake Village, N .  H. Circulars free. 

BURDON IRON WOHKS.-Manufacturer8 
of Pumping Ellgines tor Water Works, High & LOW Pressure Engines, Portable Engines and BOilers, of alJ kinds, Sutar Mills, Screw, Lever

U 
DrOit & �draUl1C 

k��
s
,
e
io � F�6�r�L� 1nrg6�r��:· H BEA D & ITT A -

R ICHARDSON, MERIAM & CO. 
Manufacturers ot the latest improved Patent Da.niels' and Woodworth Planing Machines, Matclnng, Sash and molding, Tenoning, MortiSing, Boring, ShajJlDg Vertical, and Circular Re- sawing Machines, Saw MillS' Saw Ar.bors, Scroll Saws, Railw¥t, Cut-off, and Rip- saw Ma 

g����
s
ki���

k
�f 

a
W�O'J_�grki�r

ni
�'1c�f���i. 

a
C�t!{�

iO
�� and price lists sent on app1ira�ion. Manufactory, Wo�. cest{)f, Mass. Warehonse. l07 Libertv st. New York. 17 1 

SHINGLE AND BARREL MACHINERY.-
Imvroyed Law's Patent Shingle and Heading M uchine, "SImplest and best in use. Also, Shinl;rle Heading a,nd Stave Jointers, Stave Equalizers, HeadIng Planers 'Iurners, etc. Address TREVOR & Co. , Lockport, N .Y. 

pu�/rp s -For Description, Price 
_ 1-l..L , • Li�ts etc" of the Best Centrjfu� 

�l Pump ever lllvented, WIth Overwhelming T -'st;imony 
i!,!;:!s�

v
r'J'itl'E'J. ��f�gb'v�lb�:r�:��1�J'v�1[:. st �. ) to 

PBOPELLBR PUMPS. 
Any capacity and elevation. See Sci. Am .• Aug. 19, '71 w .  B. HUCK, Sec. , 67 N. Front St. , Phfladelphia, Pa. 

You ask WHY we can sell 
First Class '1 Octave Pianos for 
8290 ? We answer-It co:sts less than $300 to make any $600 
Piano sold through Agents, all 
of whom make 100 per ct. profit, 
We have IIO Agents, but ship 
direct to families at Fadory 
price, and warrant }"ive Years. 
�end for illustratell eirf'lllar, ill 
which ' .... e refer to 300 Bankers, 
'!tferch ants, &c. (Rome cf whom 

rou mn.y 'know) using nnr P!RnnR tn 40 StAtes antI '1'crritories. 
U. S. Plano Co • •  865 B roadway, New York. 

PATENT IMPROVE]) 
VARIETY MOLDING MACHINERY, 

And Adjustable 
CIRCULAR SAW BENCHES. 
For Machines and information. address 

J. P. GROSVENOR. Lowell. Mass. 

$375 A MONTH-Horse and outfit fur
nished. Address NOVELTY Co. , Saco, :Me. 

ORCHF!STRAL. MEDJUM and COLIBRI 
MATHUSHEK .PIANO FORTE!S. 

Acknowledged the best in the world for tone, touch and 
�':[�}�WSiIErfWr,;{Wlr�h!6'cg��"J�wlk"a"ven, �g���

ss 

C INCINNATI BRASS WORKS.-None but 
J best quality of Brass Work fOT �l1gil1e Builder8 and 

Steam Fitters. F. LUNKENHEIMER, Proprietor. 

OTIS' SAFETY HOISTING 
Machinery. 

OTIS. BROS. &: CO. No. 341" BROAnw�y NEW YORK. 

WOODWORTH SURFACE PLANERS, $125. 
Wood worth Planers and Matchers, $350. 
HILLS & HOAG, 32 Courtlandt St . .  New York. 

© 1872 SCIENTIFIC AMERICAN, INC.



J dttttifit �tUtdtatt. 
TO STEAM USERS. 

F R O NT V I E W  BA C K  V I E W  
W E  NO\V OFFER THE 

ROOT WROUGHT-IRON SECTIONAL SAFETY BOILER, 
Improved and perfected by three years' experience, and the sale of nearly Five Hundred Boilers for all manner of uses. 

It has been 0111' aim to produce a lloiler constructed entirely of uniform and intercbangeable parts, perfectly �t�� ��0��6�r��f��a ����bl��larged or diminiShed 
.
in Size, all parts accessible for cleaning, repaIrs, or removal ; 

Sueh a Boiler we now offer to the public, and shall constantly kecp on hand all parts, ready for Shipment, by which new Boilers may be furnished, or any of our Boilers in use may be enlal'ged, or any of their parts renewed at short notice and small expense. The distinctive claim� prc"ented by this Boiler are : Safety from Destructive Explosion, the Utlnost 
Du rability, the Highest Economy of Fue), Reasonable Price. The working portion is composed entircly of Wrought-iron Boiler Tubes, which are tested to a a pressure ot 500 pounds per square inch. The largest Boiler is equal in strength to the smallest, aA all are composed of a greater or less numb�r of the same parts, uniform 'in 8ize and 8trenglh. This peculiarity of const,ruction secures very light weight and small size of parts ; great portability; the largest Boiler can be carried into the most difficult p lace8, thr01.tgh door8 and down 

Easy enlargement or reduction Qf size, without disturbingfoundatfons or 8ide 'walls. 

it a�e�ga :sn�e�:ap removal and renewal of injured parts without disturbmg the rest ofthc Boiler, thus renderIng 
T1fi.c greatest faCility for examination, cleaning, and renewal . Far less cost and time for setting ; the greatest compactness. 
Furnishes dry stearn. Is a very rapid generator, raiSing steam to start the engine in ten to twenty minutes from cold water ; and does not Ite�U����6ia)�;��t::t:d1�lrh� ��l:�����iK�\lrirt�e���:dO�f:Cl�f��;i\)����:,��irt t� '�6�kn�tcessary to keep a boiler of each SIze on hand In order to have an assortment of sizrs j but a moderate stock of Tubes, fitted with Heads and Return Bends, can be put together to form any size required. ' 
Liberal terms of sale are offered to the trade. Boilers constantly on hand. Price-Lists, Testimonials, Estimates, Drawings, &c. , promptly furniShed. 

common stalrwaY8, where neces8ar'y. 
Very i'heapj,>elght,', owing to, ver.\' light total weight and low freight classification. 

ROOT STEAM E "TGINE CO 500 S d A 28' th St N Y k PermIts mule transportation In mlnmg and mountain ,'eglOn8. • J.� , econ venue, cor. . , ew or . 
N. B. We a/re prepa/l'ed to a1'range (with ,respons�b le lJa�,.tie,� . who are u.�ing a large a/Jnount 

of t�tea1n P(YU)(Yf', to rep lace other styles oJ Bo�le1's unth the Ro o t  Boiler, and guarantee a 
Sa/lying off�telfor a reasonable time, to pay all expense of such change. 

---,--�-- -

A d apted to MechnBical Purposes. New ¥or\, 
netting aud 1'llckinlX Co . . 37 & 3S Pari. Row. 

ASPH A I,TE ROO F I N G  F E L T .  

A WELL tested article of good thickness 
and durability, �uitable for stcep or fiat roofs j can 

je applied by an ordmary mechanic or handy l�borcr. 
�lea1�e�oLa�i�'����9 �lge;ffJtlI�:et�ON�Y. �· MARTIN, 70 

PREVOST'S ELECTRO· 

Magnetic Motor . Co 
To Telegraph Co's. , Gilders, Silver Smiths, Phys�clans, 

���l:�S°fosr o�rec�£M�e'lfi�t 1o�eii��llo{!0��:r:��s �ulb�!� 
works. The services ot M .  Meynial, maker of math�
matlcal instruments, and former manager of the electrIC li'>'l1t at the Grand Opera of Paris, are secured. Also, 
Proprietors of Prevost's new battery , and Barjon's new 
i��13i�c g������?·7i. ���.tlb:' �gtil' �50-;��s 2c�niti;;u��y, 
economy, strength, anll are odorless. Address Company, 
36 Amity Stl�eet. New York . E .Prevost, Superintendent-

NKW PATENT DRIJ�L CHUCK. 

IT is  2 in . in diameter, holds a drill from 
_ 1 -64 to 1-2 in. , operates with a key, and is warranted 

to bc stronger and more durable than any other. Price, $10. Agents wanted. Address, A. F. CUSHMAN, Hartford. Conn . 

THE BEST SAW GUMMER OUT, ONLY 
Tur�ll�J ¥�no1�: $1��n�gti� ��1��)� ��e:l�do�12Pl; sPz����'h� above standard .gc:>ods are all of our own manufacture Adtlrcss THE 'l'ANITE CO,.' Stroudsburg,Monroe Co. ,Pa 
rrODD & HAFFERTY, Manufacturers of 

Steam Engines, BOilers, Flax. Hemp, Tow Bagging, "Rope and OaKum Machinery. Steam Pumps and Govern· Qrs alwn.ys ou hand. Also Agentsfor theNew HavenMan-
�{:f;�f!��i2;:t'g ��C����\��l?O�:d, gt':tiic!�1�t:;;��� gines. Warerooms. 10 Barclay st. j Works, Paterson, N. J. 

THE BA ND SA WI 
Its ORIGIN and 

H ISTORY, with Engravings of the OLDEST MACHINE seut gratiS. Address RICHARDS, LON· !!.9N & Kl£LLEY. 22d st. (above Arch) . Philadelphia. 

KIDDEH'S P ASTILES-A Sure Relief for 
Asthma. STOWELL & CO . •  Charle�*4wn 1II00SS. 

WIRE R OPE. 
J O H N A .  R O E B L I N G ' S  S O N S ,  

MANUFACT URERS, TRENTON, N. J. 

FOR Inclined Planes, Standing Ship Rigging, 
Bridges, Ferries, Stays, or Guy,� on Derricks & Cranes, 

Tiller Ropes, Sash Cords of Coppe:r and Iron, Lightning 
�C:�ou���l a�l �?tfcfse�r �fi���a!:jt�y:�oa�!J:enloproii;� 
circular giving price anll other information. �ena for 
pamphlet on Transmission ot Power by Wire Ropes. A 
large stock constantly on hand at New York Warchouse No. 117 Liberty street. 

The fact that this Shatting has 75 per cent greater �trcngth, a finer finish, and is truer to gage, than any other In use. renders it undoubtedly the most economical . We . re also the sole manufficturers of the CELEBRATED COL-

��·��r��stC�:tr�r:e� s��Y1e��l'n���!e�I!�l��fen!�i:a�t1i� cation to . J ONES & LAUGHLINS, 120 Water street, Pittsburgh, Pa. lW" Stocks of this Shafting in store and for sale by }l�ULLER, DANA & I'�ITZ , Boston, Mass . GEO. PLACE & CO . ,  126 Chambers street, N. Y. 

ORIENT SAFETY LAMPS, 

A. S. CA11ERON & CO.,  
ENGINEERS, 

Works, foot 01 East 23d 
street, New York city. 

Steam Pumps, 
lii�aJ�rff. to every possi

Seud for a Price List. 

BABOOCK 
Fire Extin[uisher 

" ABSOLUTELY THE 
BEST PROTECTION 

AGAINS'f FIRE !" 
Sen(l for " It's Record." 

F. W. FARWELL, 
S eCl'etary. 

407 BROADWAY, N. Y. 

656 W ABASII A VENUE, 
CHICAGO. 

DialnonCl�Pointed 
STEAM DRILL�� 

THE adoption of new and Improved applica-
tions to the celebrated Leschot's patent, have made these drills more fully adaptable to every variety of ROCK DRILLING. Their unequalled efficiency and 

�c;r���.Y �h� ��1l����d��1it ��t�a��o��i�i���I��J ;�� terns ; WITH AND WITHOUT BOILERS, and bore at a uniform rate, oj' THREE TO FIVE INCHES PER MIN UTE in hard rock. They are adapted to CHANNELLING GADDING, SHAFTINGll TUNNELLINGt and men cut 
�i'"l-JEalb'jf 11I��:PANg�1}�R��:S. 'SIlT �01�� taken out, showing the character of mines at any depth. Used either with steam or compressed air. Simple and durable in construction. Never need sharpening. Manufactured by 

� T. V. Carpenter, Advertising Agent. 
hereafter, Box 773: New York city. 

Addl'e ::  

Union stone Co. ,  
Patentees and Manufacturers of 

ARTI F I CI A L  STON E &; 
and �1�fl1,fi� �o�::'�l�f:��Y�lleel Machinery and Tools. t; l'lld for eircu� lar. 29 Kilby Street. 

BOWrON, llIA8S. 
IRON STEAll'I.l'! HIP JHJILDER!'!. 

NEAFIE & LEVY, 
PENN WORKS 

MARINE ENGINE!'!, BOlLER5-_ AN l l ltUILD 
ERS OF COMPO UND >!.XGINES, PH1LAD�;LPHIA, P A, 

W I B B  B. O P  B .  
S'l'EEL. CHARCOAL and B. n., of the very best quality, suitable for Shigs, Rhrginty Suspension 
�b;��,

e�c?UlSL�re:!iS:�cf����tanK�ag�Fhandi�vng pur-
JOliN W. lI1ASON & CO. 'S , 43 Broactwav, New York. 

L. W. Pond---New Tools. 
EXTRA REA VY AND IMPROVED PATTERNS. 

LATHES, PLANERS, DRILLS, of all sizes ; 
Mllli��M���i�����a�f���'��t ���t:�2;nfla��dp��g��e and t1hears for Iron. Oft ce and Warerooms, 98 Liberty st. , New York j Works lJt W orcester, 'Mass . 
______ -'A::::.:..C.:::,. . .:::S",T::::E:.::::BBlNS. New York, Ag-� 

VEIfEERS, 
H A R D W O O D n O A ll D S , 

Large and choice assortmcnt of 
FRENCH BLACK WALNUT, AMBOINE. THUYA, HUNGARIAN ASH ; Together with a complete stock of DOMESTIC FINE FIGUREU VEKEEI:S, BOARDS AND PLANK. liT Send for catalogue and price list. 

G. W. READ & Co.,170 & 172 Center St., N. Y. 

Entirely of metal, are the only l::tmps in use which can neither break, leak, nor explode. Are ornamental and cheap. Adapted to all ho.sehold uses ; also, to stores, factories, churches, &c. 
THE AlllERICAN DIAMOND DRILL CO.. �'actory. 186 to 200 Lewis st . •  between 5th and 6th sts. 

AGENTS MAKE $10 A DAY S . 

No. 6T1 Liberty Sbt., N;W ¥o>'k 

American Saw Co . Manufacturers of 
SELLING THESE LAMPS. warn nr me . , 

Manufactured by • 
WALLACE & SONS, 89 Chambers St . •  New York. 

H U T  G H I S  0 N & C O ., Commission Merchants for the sale of Steam Pumps, Engines, Boilers, Machinery, find Manufacturers' Supplies, corner of Wood Street and Second Avenue, Pittsburgh, Pa. 

LUBRICA. TOBS. 
DREYFUS' celebrated Self-act ing Oilers. for all sorts of Machinery . and Shafting, are reliable in all seasons, SRViAig 75-95 per cent . The Self-acting Lubrleator for Cylinders is now adopted by over 80 R.R. in the U . S. , and by hnndreds 0 
�;tt±'WN :�E'hJ��ibILjJi'e�l;c�I.�'J� 

"OurLow·Water Wheel from this on" 
WILL DO TEN PER CENT MORE WORE on small streams) III a dry season, than any wheel ever invented. Gave the best results, in every respect, the Lowell Tests. For Report of tests at Lowell. with Diagrams and T8' DIes of Power address 

THE S'V AIN TUIf-DINE CO., 
N orth Chelmst"ord, Mas!!. 

And Perforated Circular and I.long Saws. Also Solifl Saws of all kinds. No. 1 Ferry st. , corner Gold street New York. Branch Office for Pacific Coast. No. 606 Front street, San Francisco, Cal. 

© 1872 SCIENTIFIC AMERICAN, INC.




