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IMPROVED PATENT SECTIONAL BOILER. 

The essential features of the boiler represented in our en
graving consist in its construction in sectional form, and in 
the sections being of cast iron, of a shape calculated to econ
omize IIpace, to afford a large proportion of heating surfa.ce, 
to be durable, and to be readily cleaned. The inventor con
siders that cast iron, 
owing to its granular 
formation, allows of 
the passage of heat 
through it more readi· 
ly than does wrought 
iron, which is fibrous; 
and, at the same time, 
it affords a means of 
building the boiler at 
a much decreased ex· 
pense. Two forms of 
the generator are reo 
presented. 

Each section in Fig. 
1 consists of the curved 
tube, A, and of one or 
more smaller tubes, B, 
which are made on 
arcs of concentric cir· 
cles and are cast in one 
piece with the larger 
pipe. The lower ex· 
tremity of the tube, A, 
in each sect:on, is, by 
means of a suitable 
screw connection, at· 
tached to a horizontal 
base pipe, C, tW'1 of 
which pipes extend 
longitudinally through 
the lower portion of 
the generator on each 
side, and are connected 
at the back by a trans· 
vene pipe, not shown. 
On the exterior of tbe 
main tub as, A. at D, 
and opposite to the ori· 
fices of the smaller 
tubes, are made aper
turt's, closed by screw 
plugs, which are ac
cessible through the 
outer casing. for re
moval, in order to in· 
sert the necessary in
struments for cleaD· 
ing. The upper extre· 
mities of tubes, A, are 
closed. and meet to 
form the arch, as re-
presented. On the upper side, however, and near these ends 
are also screw connections, which communicate with the 
steam drum, E. It is hardly necessary to point out that a 
large amount of heating surface is secured, while the con. 
struction is such that an explosion is confined to the single 
section, which, through the two screw connections mentioned, 
is readily taken out and replaced. It is claimed that a per. 
fect circulation is always maintained. The greatest heat is 
generated in the top of the furnace, through the rising of the 
light gases,and there is a ready escape of steam into the drum, 
preventing priming or lifting of the water from the hot sur. 
f8Ctls. 

In Fig. 2 the boiler is represented somewhat differently 
constructed. A bridge wall, F, passes longitudinally through 
the fire box, along which extends the pipe, G, from 
which rise vertical tubes, H, which connect directly with the 
steam drum. To flanged projections on tubes, H, are con
nected the curved tubes, as shown. To the base pipes, I, are 
fastened large tubes, J, which liDe the arch of the furnace 
having closed upper ends and abutting against the verti::ai 
pipes. These tubes have each a screw connection with the 
drum at K, and, with the various portions, are so joined as 
to admit of free circulation throughout the generator. 

It will be noticed that both forms offer ready means for 
blowing out the sediment which may accumulate, as the same 
will sink naturally to the base pipes, where it may be ejected 
or removed. In Fig. 2 the feed water is admitted to the base 
pipes. 

In connection with the boiler, in Fig. 1, a 8imple 8uper
heater is shown, consisting of a pipe, L, which extends down 
through the fire box, completing a parallelogram, of which 
the steam pipe, M, forms the upper side. By c:osing the 
valve, N, the steam passes down through this pipe, and thus 
beC0UleS superheated. In case this is not desired, communi. 
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cation with the attachment is cut off by means of the valves, 
0, on the vertical branches. 

We are informed that the castings are tested at not less 
than 250 1 bs. to the sq uare inch in hydrostatic pressure, and 
their peculiar form in curves, concentric as above noted, ob
viates greatly the dangers due to unequal contra'ltion and 

RENSHAW'S PATENT SECTIONAL BOILER. 

expansion. The manufacturers, Mesers. Dougherty & Broome, 
of Nos. 143 to 147 Bank street, New York city, state that they 
use ODe of these boilers in their foundery, and that, in a 
oIDall 15 Boree gen�rator, an average of one pound of coal 

[IS per A.nnum. 

IN ADVANCE 

erves to evaporate eleven and 0. half pounds of water. Lar
ger boilers. it is said, show even better results. 

The device is covered by ten patents, the most recent of 
which are dated October 21, 1873. Further information may 
be obtained by addressing the manufacturers as above. 

-----------� .��------

quickly found. 
• ••• • 

Gas Pressure 
Alarm. 

When two neigh
boring buildings are 
illuminated by gas 
derived from the 
same source, it Ire. 
quently happens that 
the extinction of the 
lights in one building 
causes the pressure 
of gas in the other to 
become greatly in. 
creased, and some
times to result in ac
cident. M. Launay 
proposes,as an alarm 
to give warning of 
this over pressure, a 
bisulphate of mercu. 
ry battery, in which 
the liquid i8 in com
munication with the 
gas by means of a 
siphon, so that the 
pressure of the gas 
in varying, raises or 
lowers its level. 

It the pressure is 
above 0. certain fixed 
limit, the liquid is 
raised so as to come 
in contact with the 
metallic portion of 
the battery, estab
lishing a current 
which Bounds an 
electric alarm. M. 
Launay alBo suggest" 
that a simple method 
Qf determining leaks 
in gas pipes through. 
out a building is to 
force som� strongly 
odorous smoke into 
the supply pipe. The 
fumes of incense, for 
example, escaping in 
any room, would be 
readily distinguished 
from gas, and the lo-
cality. of th� leak 

Old HaC.' Parad.1se. 

The grotesque fancy of savages for the cast.off habiliments 
of civilized races is a source of amusement to travellers the 
world over. It is rare, however, that the fancy rises to such 
a passion for a single article as is exhibited among the Nico. 
bar islanders. Young and old, chiefs and subjects. in t.hese 
"Sllmmer Isles of Eden," alike endeavor to outvle each oth 
er in the accumulation of old hats, priding themselves on 
the extent and variety of their collections as other people do 
on their wealth of gold or jewels or works of art. Curiously. 
second hand hats are most in request, new ones being looked 
upon with suspicion and di.favor. 

. 

The singular p8Sl!ion is taken advantage of by the traders 
of Calcutta, who make annual excursions to the Nicobars with 
cargoes of old hats which they barter for cocoanuts, tbe prin. 
cipal production of the islands. A good tall white hat with 
a black band fetches from fifty·five to sixty.five prime cocoa. 
nuts, sometimes more, as, during the intense excitement which 
pervades the islands while the trade is going on, fancy prices 
are often asked and obtained. When the market close/!, by the 
exhaustion of the stock of hats for sale or cocoanuts to buy 
them with, the traders usually land with a cask or two of rum, 
and the entire population, clad in their new possessions, with 
perhaps a rag about the loins in addition, celebrate the occas
sion by getting thoroughly drunk. 

• •••• 

WHAT is believed to be the longest rope in the world has 
been recently on view at Meslrs. Frost's' walk, Shadwell, 
England. It is a grapnel rope, 10,000 fathoms long without 
a Iplice, and has been made for the Siemens Telegraph Com
pany. It is made of three strands, the diameter of the com· 
pleted rope being 2 inches. 
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ELEVATION OF THE ELASTIC T.IlIUT BY STRESS. 
The SCIENTIFIC AMERICAN first published, on page 336,vol

ume XXIX. the novel and unexpected discovery by Professor 
Thurston of the "Elevation of the Elastic Limit by StreBB," 
as the discoverer has since called it, which wall communica
ted to the American Society of Civil Engineers, in a note 
published in the transactions of the Society for November, 
1873. 

The Journal of the Franklin In8titute, in the la.t month's 
issue, contains an interesting statement of the retlults of ex
periments made subsequently by Commander Beardslee, 
United Slahs Navy, at the Washington navy yard, inde
pendently and by a different form of apparatus, which led to 
the re-discovery of the same important fact. The editor of 
the Journal presents the paper as furnishing" most con �lu
sin confirmation of the discovery ol Professor Thurston." 

In these experiments of Commander Beardslee, the iron 
wall generally of poor quality, the tests were made by ten
lIile strain, and the results were recorded from observation 
instead of by automatic registry, all of which circumstances 
differ from those of the earlier researches, and the confirma· 
tion which is given of the phenomenon referred to is thus 
rendered the more conclusive. Samples were tlLken in pairs 
and subjected to a strain which exceeded tb.e elastic limit. 
One wile removed from the machine and laid aside; the com
plLnion specimen wall left under the loa 1 in the testing ma
chine. In the former ClLlle, four tests gave an average in
crease, in l!ixteen hours, of 10'00 per cent. The latter meth
od, with eix specimens, gave an avera.ge of 11'80 per cent, 
or, lening ont one exceptional resnlt, 12'20 per cent. These 
specimens were of 1 sqnare inch section. With smaller 
pieces of i square inch section, the same treatment gave, 
by the two method', 8'20 and 13'40 per ceni. respectively. 

The (at first slghl) very singular fact, that an increase of 
resistance' should be developed when the specimen is taken 
out of the·machine after giving a set, is, we presume, readily 
explained by the fact that the set, produced by the refusal 
of some of the particles to return to their original positions, 
holds other groups of particles separated, and, as explained 
by the discoverer, allows a flow to take place, relieving in· 
ternal strain, and permitting nearly all portions of the piece 
to act together in resisting external force. The set thus 
holds the piece under strain somewhat as does the ma
ebine. 

The subject loses neither interest nor importance by in
vestIgation, and we shall hope to learn more of its practical 
bearings. We have already given much of our space to tha 
discussion of these new facts relating to the strength of ma
terials, and shall from time to time endeavor to present our 
readers with the latest retlults of research in this field. There 
is no subject which is of more direct importance to every 
mechanic aud engineer than that of the strength of the mil.' 
terials upon which he ill compelled to rely in all hla COll
ItructiOIlI. 

There are many facts still unknown to the public, or to 
the engineering profetlsion even, and of which no knowledge 
can be gained by reference to books. For example. one of 
thetle is the resistance of Iron to 'compression at different 
temperatures. 

Many of our readers can undoubtedly furnish facts of in
terest and importance; and we hope that those who find 
themselves in possession of such facts, which have evidently 
escaped the observation of acknowledged authorities, will 
assist their brother workmen by sending them to us for pub
lication. 

(JUNE 13. 18'1.q. 
human mind expands, or, as the saying is, the "world grows 
wiser," it is reserved for physical culture to keep pace with 
such mental growth: is a subject for speculation, which, in 
view of the doctrines of evolution and the constant approach 
of organic species toward more perfect individualism, is by 
no means devoid of present interest. 

We have discussed at some length the question of the use 
of the left hand, and we have pointed out that, by a mistaken 
notion, children are taught to discard the usa of the mem
ber, and hence to lose half the powers which Nature intended 
they should have when �he formed the body as it is. We 

THE GEOLOGIC;L
':uiVEY OF JAPAN. have also sugge�ted that, so far from restraining the infant 

We have received from our countryman, Mr. �. S. from using its left hand, its tendency to employ both 
Lyman, who was appointed, by the government of J�an, members indiscriminately should be encouraged. Now. we 
Director of the Survey, a preliminary report containing propose to advance a step further, and to ask why should not 
�ome of the results of the first season's work in Yesso. a child be taught to utilize both hands at once, and at differ-

It is a pamphlet of 46 pa.ges, excellent in typography and ent occupations. The idea may seem somewhat chimerical 
appearance, published and printed in English by the Kai- at first. but it is not without the bounds of p(1ssibility. The 
takushi at Tokei. The work, according to the instructions reader has doubtll!ss seen jugglers who, in performing their 
of the Hon. K. Kuroda, Jiku wan of the Kaitaku8hi, was con- dexterous tricks, become so expert that, without any appa
fined to the four southwesternmo�t provinces, Oshima, rent difficulty, they clln keep half a dozen knives or balls 
Shiribets, Ibul'i, and Ishcari, about one third of the island. consta.ntly in the air or in each hand. The falling and ris-

ing of these objects are not uniform, and hence to all inA number of fossils were collected at several places, but 
they were too few to justify the employment, at least for the tents the performer accomplishes a totally different Iellult 
present, of a foreign palre�ntologist. Besides Mr. H. S. with each member. In �ilDilar manner great pianists-Ru· 
Munroe, an American, Professor Lyman was assisted by binstein is a very striking example in point-use Either 
ele�en natives. They are not only the first Japanese but th& hand upon the keys with equal dexterity and both together, 
first -Asfatics to undertake the study and practice of geology; in playing music of tremendous difficulty which requires a 
and although the training of native geologists in India has power of perception and a control of the muscles of each in
bEen begun nearly at the �ame tim!', Professor Lyman trusts dividual flnger which is simply wonderful. Again, an or
that tbe Japanese will continue to take the lead, and that ganist, in performing upon a grand instrument, has several 
Japan will become in a few years independent of foreign things to think of at once: both hands on the keyboard, both 
countries in this direction. feet on the pedals, with stopa on either side. couplers and the 

In determining the importance of the points to be more separate devices for crescendo and other accidental effectll 
carefully surveyed, regard was had chiefly to their mining are to be looked atter. Here are four members of the body 
value, aud many places were visited where valuable minerals acting different parts at the same time. 
had been supposed to exht. but wllere they proved to be We could multiply instances ol this kind with little trou· 
deficient either in qU8,Jl.tity or quality. ble, all going to show that, even when advanced in lite, it is 

Along the principal and many of the smaller rivers are possible to educate a certain set or even sets of muscles to 
rich alluvial plain •• which would be admirable farming perform hitherto unnatural work. Cases there are where 
sites, were it not for the lack of roads at the present time. men, on being disabled in the arms, have had re�ourBe to 
The soil indeed seems to be very good, even on the uplands, their toetl, and used those members for writing and even 
and supports a rich growth of wild plantl .. The chief e3:- handling tools. We have visited the studio of quite a cele
ception is in tbe neighborhood of Tarumai volcano, whicb brated French artist whose exquisite pa.intings were entirely 
so recently as the first of Mar�h, 1867, was in active erup- produced with brushes handled in the above manner. But 
tion; and where for many milflS around, even the low plains while an individual member, or even the b()dy, may be edu
by the seashore have been so covered with pumice as very cated to perform feats apparently Impossibl�, it requires a 

much to lessen their fertility. Yet evan here a rich black higher order of training to compel the members to perform 
soil, in lome places aix feet. thick, exists at the depth of different operationll at once-a training, we think, only to be 
only about a foot below t.he surface of the ground. The fully imparted in beginning at the earliest years, but still 
volcanoes that etill have active sulphur vapors seems to be 

fully possible. With our dual brains. the right lobe is now 
mostly along the shores of Volcano Bay and tbe adjoining the most developed, and with it the dexter side of the body.. 
coast. Besides these,th'lre are many more that seem to have Let means be taken to develop the left side equally, and the 
long been quite extinct. The highest, most symmetrical, and body is symmetrical in its po wers. Each side, governed by 
beautiful of them all, is Shiribets Mountain, perhaps 6,000 both brains, will be capable of work for which now, when 
feet high above the sea, and almost a regular cone. The controlled by, say, three quarters of the brain powel', it is 
useful mlneralll of chief importance in the field gone over inadequate. 
are: Coal, iron sand,sulphur,limestone,gold,and rock tar and We need not point out the advantages to a person who 

can thus use both hands in connection with the bra.in. We mineral springs ; and traces of silver, lead, zinc, manganese, 
and copper. have known an artist who could draw two different pictures 

The Kayanoma coal field covers abJut half a IIquare mUe, at once; and in a former article, we alluded to a very emi
and haa six workable coal beds from three to eight feet in nent professor of natural history who, while watching a 
thickness. The coal is what ill IItrictly called brown coal, specimen through the microscope, sketches with one hand 
probably of tertiary age, though closely resembling bitumin- while writing with the other. Now, if a person advanced 
OUII coal in its appearance and in many of its qualities. Of in life can become so elucated, how much easier it would 
iron,the whole amount of pure ore in the principal workable be to impress the same on the plastic mind of a child! 
deposits is perhaps 125.500 t.uns, containing 91,000 iunll of Once taught, the person could write upon two different sub
iron. Only 5,500 tuns of the ore (cont&ining 4.000 tuns of jects at once, could make two copies at the same time, could 
iron) are of the easily smelted kind. The sulphur occurs write up two sets of books, could make stenographic notes 
mostly within the craters of now inactive volcauoetl. Hot and write them out in long hand simultaneously, and per
sulphar fum811 rise through small crevices and deposit yellow form in brief a variety of operations productive of lucrative 
sulphur on the cold surface of the ground, fOl'J:ling a crust results. Moreover, he would do each understandingly, and 
more or less impure. with a mixture of partially decomposed not semi-automatically with one haud. Nine tenths of ordi
rockll. The shape of such deposits is extremely irregular nary pianists who have to "learn a piece" play the treble 
and often inaccessible in many parts; so that the precise ex. with their brains and the bass with their muscles. The left 
tent can hardly be measured except very roughly. The band learns certain fixed skips and jumps by practice, and 
whole quantity of sulphur to be got from the places thus far performs them automatically at certain times, while the right 
visited ill possibly five hundred tuns. The gold occurs in hand carries the expression as weilllS tl;1e air of the compo
the ferm of IImall grainll and scales ill alluvial gravel. No sition, and is much more directly under the control of the 
gold-bearing quartz has been discovered. The amount of performer. 
gold in all the fields surveyed would lleem to be lesll than We began by speaking of a possible future oithe race. 
two millions and a half of dollars. and in none of them to Is it then improbable that at some time man may have 
bfl abundant enough to give much encouragement to work. every faculty educated to its utmost, and thus beeome raised 
ing. The oil is all black. and 10 very thick as to deserve to a creature mentally and physically infinitely the sU,lerior 
better the name :of tar; moreover it has not as yet been of such as we now are, as much beyond us as we are b12yond 
found in noteworthy amount. Mineral spring� are abundant; the monkey? Traits developed in �he parent may be trans
and of the twenty·one which were examined, thirteen were mitted to the child and there intensified, and thus an ap
sulphur spl'i.ngll with temperature from coldn8ll11 up to boil- pro�ch to hu�an perfe�tion ultimately attained. But meau
ing; six iron springs, from 27· to 91·; one cold spring, with whlle, who IS t? begm? To w�om among the scores of 
copperas; and two nearly pure springs, 30· and 50· hot. thousands who WIll peruse the�e l�ne8-who may p.erchan�e 

Though scanty, these detailll are luflicient to interest us in give th�m � second t�oug�t-wlll It occur that t�e Idea may 
the future development of Japan, and it cannot be long be- be carfled mto pr�ctlce WIth the very. yellow-hal:ed young
fore representatives of our commerce will follow where ster, perhaps at this moment clambermg upon hIS knee? 
those who have represented our Science have alre&�ed the 

THE NEW THEOR;.'�F -QUANTIVALE.NCE. way. 
_ '.,. 

A.. • L. The theory of quantivalence, by which the modern chem-
THE INCREASED USES OJ' THE KEKBERS.· istry differs 80 radically from the science laid down in the 

We doubt if the human body haa eVtlr in any instanle a old text books, thus far used and st.ill taught in most of our 
tained the acme of ita posllible development; and by this we scientific institutions, -is based on close comparisons concern
mean that while certain sets of musclell or organs have, in ing the nature of divers chemical combinations; and thelle 
individual caS8ll, become subjected to ihe will so a. to per- have taught that each elementary atom possesses a certain 
form feats impouible lIave through education, we do not be- definite number of bonds, by which alone it can combine 
lieve that the being ever lived who could control every mem- with other atoms. 
ber so &S to cause it to operate to the extent Gf ita eapabili- There are two material conceptionll by which we may 11.11-
ties. Whether in future IC8B such a eenditlon will mark a lIillt our imaginlLtion to realize this abstract idea: One is to 
h�her -tare ill ihe de,..lopmeJl.t of tlle rue: whetker ,&I Ul41 imarIJl.e the bo.ds al heoa attached to the atoDY, by whic1a, 
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the combinations are held together, so that. for instance, the 
hydrogen has one hook. oxygen two. nitrogen three, carbon 
four, phosphorus five, manganese six, etc. A combination 
of two or more atoms is called a molecule ; and in the mole
cule of a compound, every atomic hook is attached to an
other hook, either of another atom or of itself. The other 
material conception realizing this idea ie that of regarding 
these atomic bonds as poles of a magnet, with the differenCQ 
that, unlike a magnet, which has only two poles, the differ

ent elementary atoms possess one, two, three, four, or more 
attracting poles, by which they have the capacity of uniting 
other atoms to themselves, so forming the compound mole
cule, having totally different propertlel\ from the com

ponent atoms: 80 different, indeed, that every chemical 
compound is to all intents and purposes a body totally dif
ferent from the elements of which it is made up. 

Chemists have agreed to distingllish the elementary sub
stances (by their capacities for combining with one, two, 
three, four, five, six, or more atoms of other elements) as unl. 
valent, bivalent, trivalent, quadrivalent, quinqulvalent, sex' 
ivalent, etc., or otherwise as monads, diads, triads, tetnds, 
pentads, hexads, etc .• and to accept a modification of the ex· 
isting chemical symbols by representing the bonds. hooks, or 
poles. by as many dashes. After this idea, the univalent 
elementary atoms are written with one dash, in front, over, 
or under the fymbol, thus: H--, CI--, F--, K--, Ns--, Ag--, 

mfaning that hydrogen, chlorine, fluorine, potaseium, sodium 
and silver, are univalent; in other words that, when each is 
combined with a single atom of another element, its chem· 
ical affinities will be satisfied. The bivalent atoms are writ
ten thus: --0--, --S--, --Ca--, -Mg--,--Hg--, --Zn--; or 
0=, S=, Ca=, Mg=, Hg=, Zn=, meaning that oxy
gen, sulphur, calcium, magnesium, mercury, and zinc are 
bivalent, and thus will combine with two univalent 

atoms, or one bivalent atom. So oxygen will eombine with 

two hydrogen atoms to form water. This is expressed in the 
ordinary way br-H.o, but after the new method by H--O--H, 

iudicating how the oxygen atom has two bonds, while each 
hydrogen atom is only attached by one bond. On the other 
hand, one atom of oxygen will combine with one of zinc, 
thus: Zn=O, both being bivalent, having two bonds, and 
in the same manner one atom of hydrogen will combine with 
only one of chlorine, thus: H--CI, both being univalent, 

of nitro-glycerin, consisting of 20 atoms, C3 H5 N 3 09, can
not be larger than the twenty-five millionth part of an inch, 
we are now almost as positive about the internal structure, 
pobition, and arrangement of its atoms &I! we are of the struc
ture, position, and arrangement of Lhe bodies in our plane
tary system. 

The theory that heat is a mere mode of motion, residing in 
the molecules or atoms of bodies, may be considered to be 
as firmly established as any in the field of Science; and the 
theories that rise and descent of temperature are nothing 
but increase and decrease of this molecular motion, and that 
the absolute zero point of temperature, that of 4600 below 
the zero of Fahrenheit, corresponds with absolute molecular 
re�t, are necessary consequences of this theory. Every sub
stance must be composed of moving molecules, of which the 
atoms themselves are in constant motion; every complex 
molecule therefore resembles a planetary system, not only in 
the arrangement of its different members, but even in the 
motion of its atoms, which ie rotary as well as progressive. 
It is, indeed, a grand idea that the same force which, on the 
infinitesimally small scale is called chemical affinity, and 
holds the different constiiuent atoms of matter in well bal
anced and unalterable groups, so securing the stability of 
compounds, prevails also throughout the immense distances 
of the heavenly bodies, wherein we call it gravitation, which 
secures the stability of the systems of worlds which make up 
constellations and galaxies. 

bles, fruits, efIllfl, and poultry to the market, and live them. 
selves upon lIalt pork, pies, and saJeratus bread. The reo 
suIt is dyspepsia and a train of kindred disease!. It is im· 
portant that good cooking should be cultivated. It is ac�u· 
ally easier to cook well than badly, provided the work is not 
done in a hurry. In the bad cookery, the overwork is again 
traceable, and it ie the very pressure of labor which causes 
the preparation of the food to be done in any way so long 
as the materials are rendered eatable. A pork diet is no' 
healthy. The meat is slow of digestion; it contains an excess 
of fat; it may, if improp8rly cooked, produce trichiniasis and 
tapeworm, and it increases the liability to consumption and 
scrofula. Farmers should live on plenty of fresh meat, use 
lesll tea, avoid frying as a means of preparation, eschew pies 
and cake in excess, and provide for their own tables an abun· 
dance of vegetables and fruits, with wholesome, well kneaded, 
yeast bread. 

Among the principal trivalent atoms, we will mention 
nitrogen. phosphorus,. arsenic, antimony, boron, and gold, 
and their symbols may be written: 

I I I I I I 
--N--, --P--, --As--, --Sb--, --H-- . -Au--; or --N =, 

--P=, = As--, Sb , _B, --Au--. 
I 

In each of these elements, every atom will combine with 
three of hydrogen, chlorine, or three other univalent atoms, 
or one bivalent and one univalent, or one trivalent atom. 

FOdnstance:H-N=:
, 

or CI--N=O, or Au P. 

Finally we will mention a few quadrivalent substances: 
Carbon, silioon, tin, platinum, of which the atoms are re
presented thus: =C=, =Si=, =Sn=, =Pt=, or, 

I I I I --C--, -bi--, --fSn--, --1't--; 
I I I I 

and the quadrivalent elements will combine with four 
univalent or two bivalent atoms. or with one trivalent and 
one univalent; so we have the combinations C H4, CO, and 
Sn Si, expressed thus: 

H-- --H 0 C d S -So 
H--

C --H' = =0, an n--: 1. 

It is ellpecially in the organic compounds, in which carbon 
plaYI!I the most essential part (in fact so much that this ele
ment has been called the great organizer), that the law of 
quanti valence finds the most extensive application. It ought 
to be statfd here that this quantlvalence of the atoms is not 
tota:ly invariable; but it is remarkable that, if variations 
take place, they are acoording to a law which allowlI a quad
rivalent atom to become bivalent or sexivalent, so that 
a quantivalence expressed by an even number will always 
be even, and one expressed by an odd number will always 
be odd. Atoms of the fir&t cl&l!B are ca.lled artiads, of the 
the second (with odd numbefllJ, perllsads; and this cJaalifioa
tion appears to relt on a fundamental law. 

This is a short explanation of the fa<:t that a definite 
quantivalence of the atomll of each elementary Ilubstance ill 
one of its most important inherent propertiell; and it is 
therefore the most distinctive feature in which the new 
school differs flom the old. It is the chief canse of the re
cent revolution in chemical science. The old fashioned 
authors and teachers did not question how t1e elementary 
substancell were united in a compound; but now it is con
eidered of the utmost importance to investigate and deter
mine the exact manner in which the atomll are united in 
order to build a molecular structure. It has long since been 
suspected that the quality of a chemical compound depends 
as much. on the manner of structure of its molecules from 
the atoms as in the nature of the atoms themselves; and 
now it has been proved that a compound may be totally 
changed by simply changing the relative position of the 
atoms in regard to the nucleus of the molecule, which itself 
may change without any alteration in the number or qual
ity of the individual atoms. 

It ought to be con.idered that the above is not merely the 
expression of an hypotheHis, but is the r�sult of actual expe
riment. Not a shade of doubt clings to it, notwithstanding 
that the actual view of the atoms oonlltituting a molecule il 
far beyond the range of the most powerful microscope. 
NeTerihel_. altJaeqa ii haa Deen l'rond that the molec.le 

------------_.� ••. �14.-------------

FARlIIERS' HEALTH. 

The State Board of Health of Massachusetts are doing ad
mirable work. Their fourth annual rep, rt, published last 
year, was a model volume of its kind, and copious reproduc
tions from its pages found place in our columns. Its succes
sor, now before us, i s  every whit a.s valuable. It is not a dry 
mass of undigested statistics, nor a bundle of official plati. 
tudes which nobody understands and no one takes the trou· 
ble to read; but a series of papers, plain, practical, and full 
of common sense on sanitary questions which are of the 
nearest importance to every one. We commend the work as 
exemplifying what a report addressed to the people should 
be; and it seemll to us that an immense amount of good 
would be done if the general government, among the tuns of 
documents supplied to ou r representatives for distribution to 
their constituents, would provide similar volumes on similar 
subjects, and compiled in a similar manner. 

Some papers in the book before us, we have already embo_ 
died in articles on theee topics. At the present time we de 
sire to direct attention to the very important subject of the 
sanitary condition of farmers, who, though popularly con
sidered the healthiest people in the world, have, it appears, 
yet something to learn tending towar<l their improvement 
and to the prevention of dangers incidental to their call1u g. 

The basis of the views presented is the opinions of the 
country doctors all over Massachusetts, and no better foun
dation could be obtain"d. A papt r baSfd upon their com
bined experience cannot be otherwise than instructive. The 
farmers in the above State conHtitute one eighth of the in
dustrial population, a less proportion than in the We�tern 
St�tee, as in Illinois the farmers with the farm laborers 
make up one half of all persons having occupations; so that 
no further argument is necessary to prove that their sanitary 
welfare ill that of a very large proport:on of the entire popu
lation of the country. 

The first question considered is that of longevity. A table 
collated over twenty-eight years shows the average age of 
farmers at death to be 65'13 years, figures far in advance of 
all other callings, and greatly exceeding the lifetime of 
active mechanics (not in shops), who, av.raging 52'62 years, 
appear next on the lIst_ The opinions of the physicians 
consulted also go to show that the farmer's chances of long 
life are somewhat greater than tholle of any other class. As 
reguds general health, there appear to be divided viewlI, the 
large mrjority of doctors, howtlver, holding that farmerl 
and their families enjoy better health then most people, 
while a respectable minority advocate ihe reverlle. This 
leadll to a more direct examination of the causes which tend 
to impair the health and shorten the lives of the agricultural 
classes. First of these ill overwork, that ill, not the nature 
but the amount of labor performed, combined with expoanre 
to the weather. Labor carried too far uhlmstl and enfeebles 
the frame. During a Ihort S8&llon, however, when the 
year's operations are crowded into a space of five menths, 
and when wages are high, overwork on the part of the farmer 
is too common. In spring he works at the plow from morn
ing until night, to hurry through the planting; in summer, 
prodIgies of mowing and pitching of hay are done, which too 
frequently tend to cause serIous rllpture or other physical 
injllry. Inwinter, there is a continual series of hard work in 
hauling wood and doing similar exhausting labor, causing 
sudden changes ot temperature in the body. The rellult of 
the whole is that rheumatism becomes by far the most pre· 
valent disease. Again, farmers' wives work even harder 
than their husbands, and, it is said, are the most likely to be 
overburdened. The remedy for such e:s-cess of labor on the 
part of farmers and their families is a better comprehension 
of sanitary laws. It should be understood that it is not true 
eoonomy to lay up money when the procesl of accumulating 
it makes the farmer's wife an invalid, and necessitates the 
expenditure of a much larger sum for sickness. More labor
saving machinery Ilhould be introduced. For small farms, 
where the more expensive machinery ie not available, cheap
er lubstitutes would doubtlesll be invented, were inventive 
genina turned that way through the liberality of agricultural 
societies_ 

As a rule, it is said, farm honses are very badly located, 
worse so than city residences. Farmers should comprehend 
the necessity of choosing a dry and airy locality, and the 
dangers resulting from living on damp soil or in a low, shut· 
in situation. Where the house is placed low, house drains 
are sluggish and imperfect, and fogs are frequent; when shut 
in by higher ground, the air is stagnant, and the effi uv ia from 
the house and outbuildings are not blown away. Too many 
trees conduce to dampness and shut out the sunlight. 

Uncleanliness of surroundings is a prolific cause of disease. 
Typhoid fever and summer bowel diseases abound in the 
vicinity of putrescent animal matters, which poison both air 
and waters. Faulty drains and neglected privies are the 
most dangerous, while foul cellars and barnyards are also 
deleterious. No farmhouse should be without a commodi
ous covered cesl!'pool several rods from the house, on lower 
ground, if possible, and connected with the kitchtn sink by 
a well constructed covered drain. In default of a brick cess
pool, an inverted hogshead will do, if the soil be porous, but 
a barrel never; it is too small to be of any u�e. The drain 
should then be kept free, so that the cf'sepool can be EO used 
that not a drop of dishwater, elops, or any kitchen refuee 
whatever shall find its way out upon the surface of the 
ground from the back door or window. Everything should 
go into the cesspool, except what the pigs can consume, and 
the back of the house should rival the front in cleanliness 
and tidiness. Privitls should be thoroughly disinfected by 
the combined use of earth and oopperas. The latter can be 
bought for from two to five cents a pound, and it should be 
kept constantly on hand. The piace should be perfectly in
odorous, otherwise the disinfection is not accomplished. In 
winter the earth closet IIhould be used indoorl!', and the w&l!te 
will be found a most valuable audition to the compost heap. 

Bad drinking water ill another cause of sickness. All a rulf , 
a well receives drainage from a lIuperficial area, whose dia
meter is from one to three times the depth of the well, vary. 
ing with tile character of the 8011. To keep the latter area in 
a thoroughly purified condition is a good and safe rule to 
follow. A well, for example, twenty feet deep should have 
no privy, pig pen, barnyard, drain, nor should slops or gar
bage be thrown upon the surface, within thirty feet of it in 
any direction. 

------------�.� .. �.�.-------------
MR. SALEM H. W ALl!.S, after a connection with this paper 

of more than twenty years, withdrew some three years ago, 
and was appointed by the mayor one of the Commissioners 
of Public Parks in thill city. Mr. Wales was subsequently 
chosen President of the Board by his colleagueI!', which office 
he held to the lIatisfaction of the public until a few days ago. 
In a pithy letter to the mayor, relligning his office, Mr. WaIn 
animadverts very pointedly to the actll of our city comptrol. 
ler, for interfering with the Park Commission in the appoint
ment of its employees. On Wednesday evening, the 26th 
ult., a. score and more of Mr. Wales' friends gave him a 
complimentary dinner at the Union League Club; and on 
the following Saturday he sailed, with a member of hi. 
family, for Europe, for a few months' relit and recreation on 
the continent. His friends everywhere will join us in wish
ing him a pleasant voyage, improved health, and a lIafe 
return. 

•••• • 

ISOLATING MATE1UAL FOK STEAM PIPEs.-The committee 
for the trial and in'pection of boil81'S of the State of Saxe-
4Dhalt, Germany, recommend the follewlDg compolition f�r 
the above purpose: 132 "pounds limestone, 3M pounds coal, 
271'i pounds clay. anJ. 830 poundl sifted coal ashetl. Thie ie 
finely pulverized and mixed with 660 pounds of water, 11 
pounds lIulphurlc acid at 50· B., and 160 pounds of calvell' 
hair or hog bristles. The compound is applied to the pip88 
in coats of 0'4 inch thickness, repeated until a thickness,ot an 
inch and a half ill obtained, when a light covering of oU 
is given. 

•••• • 

THE spring or summer se&l!on opened with unusually 
hot weather in Europe, buteoon afterwardSBevere cold !leemll 
to have set in. The sudden change is accounted for by M. 
De Fonvielle, a French savan" by the fact that the earth is 
passing behind a ring of ast8roids, which absorb a portion of 
the sun's warmth, due to us while it remains above the hori
zon. The temperature will not resume its ascensional move
ment until the annual rotation shall have carried our IIphere 
from the Ilhadow of the multitude of small planttll which Ie 
alwaYII projected oathe same point of our orb. 

••••• 

M. PASTEUR. the distinguished French chemist,has recent 
lybeen awarded the lumo! $2,400 by the National Assembly 
of France in recognition of hia IIminllnt lIerviCBII and diilcov-
eri8ll. 

• •••• 

It it a .omewhat linguIar fact thai farmers liTe 10 little 
\lPO" their 0_ prolu_ioa.. The, 18.. \her fNU " ...... 

THJ!l man who has ftoroughly mutered a lleientific prillel� 
pl. holda a kq ;rhiCla open. many lock •. .:..... �Ull.. 

© 1874 SCIENTIFIC AMERICAN, INC.



SOLIDIFIED TEA. 
A novel mode of preparing tea for the retail trade, 

consisting in compressing the leaf into blocks of the size 
and shape represented in the annexed engraving, has been 
patented February 24, 1874, through the Scientific American 
Patent Agency. The advantages of the solidified tea, as it 
is termed, consists in a gain, claimed to be from 30 to 40 per 
cent, in the process of solidifying, both in strength and flavor. 
The reason ascribed is that the enormous pressure brought 
to bear on the leaf crushes the sma.ll cells, which contain the 
essential strength and real fla.vor of the tea., which is, to a. 
great extent, wasted in using tea not so treated. Theine, 
the essential property in tea, ha.s a tendency to prevent 
the decay of bone, hence the 
na.tural craving after tea by 
most elderly persons. Now 
the inventor considers tha.t the 
process of solidifying tho. 
roughly brings to the surface 
the theine in tea, thus render. 
ing it medicinally superior to 
the article not so treated. The 
many properties thus set free, 
also insures, it is believed, an 
efficacious antidote to nervous· 
ness. As much strength is 
obtained in five minutes from 
the solidified tea, it is claimed, 
as can be drawn out of the same tea., not solidified, in five 
hours. The tablet, weighing four ounces, is divided into 
half ounces, so that the consumer can calculate how much 
should be used in a week or a month. Thus prepared, the 
tea is necessa.rily genuine, and ca.nnot be adulterated. It is 
sold in a form that makes waste, deterioration, or loss of aro· 
ma, it is claimed, impossible. To travelers going abroad, it.s 
advantages are plain , as it occupies only one third the space 
of ordinary tea ; and t() families, hotel kAepers, and institu· 
tions, the saving effected by the invention will proba.bly be 
large. 

State and county rights for s&le. Address James Spratt, 
54 Knowle Road, Brixton , London, S. W. , England. Samples 
of the solidified tea may be seen at tliis "ffice. 

• ••• • 

IMPROVED W,EAT STEAMER AND DRYER. 
Many millers, after having tried various improvements for 

steaming wheat, have been compelled to abandon them in 
coBllequence of the grain passages clogging up with dam. 
pened whea.t. The feed of the burrs being thereby altered , 
the constant watching of the miller is required to keep his 
mill grinding evenly, and to prevent the result of the wheat 
not being uniformly steamed. By reference to the illustra. 
tion, it will be noticed tha.t, in the device represented, the 
grain passage '\Videns downwardly, to afford 
a greater IIpace for the grain as it swells by 
the effect of the steam. This is very im· 

from east to west. Professor Wurtz assumes the average 
tension of compression of the gas contained in the three gas 
charged horizons (the Salin'l, Marcellus, and Genesee), at 20 
atmospheres. Estimating the porosity of the rock at only 5 per 
cent of its volume, the whole gas contained in the rock will 
assume at the surface the volume of the rock itself. If, there· 
fore, the three New York belts are 200 miles long, and equal 
in mass to ten miles wide,'lnd of 100 feet thickness (a. moderate 
allowance). they will supply more tha.n three thousand wells, 
each discharging 500,000 cubic feet of ga.s per 24 hours, for 
over 100 years. As, practically, 20,000 cubic feet of marsh 
gas (the principal constituent of the gas of na.tural gas wells) 
may be assumed to be equal in heating capa.city to one tun of 

. ( 
anthracite, theJl.mount"of heat which could be drawn through 
out the middle tier of �ounties in \Vestern � ew York is equal 
to 75,000 tuns of anthra.cite per day, or to 27, 375,000 tuns per 
year. Although the linb of outcrop of the Marcellus forma.· 
tion, from which the West Bloomfield gas comes, lies south 
of the line of the Erie ca.nal, Professor Wurtz has alao shown, 
in the same memoir, that the gaB found in boring at Buffalo 
comes from strata lying far deept r and cropping out ma.ny 
miles further north than the Marcellus ; a.nd that on the gen· 
eral line of the cana.l, the Hamilton and Salina will be found 
for great distances, BO situated as to be reached by borings 
not far therefrom , and at depths which will ensure their 
ha.ving retained their original gaseous contents unimpaired 
by outcrop leakage. It may therefore be accepted, with im· 
plicit confidence. that there are throughout that part of the 
State large districts within which, by judicious explorations, 
an immense number of natural gas WAlls may be developed, 
furnishing a fuel which raises itself out of the mine, and 
which may be made to transport itself to any point required. 
This almost inexhaustible source uf fuel is the more valuable 
for the warming of the water in the canals, as the apparatus 
required can be constructed at a comparatively small expense 
and in such a way as not to need any extra hands for its at· 
tendance ; so that the expence of keeping naviga.1ion open all 

:q.l 
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their erection in pillars and sla.bs of cireular form, show past 
human labor, a fact further proved by the di8covery of a 
large quarry of laminated lava. which had evidently been 
worked once, though it is now buried in a dense forest. Along 
the coast grea.t lava. walls, some fifty feet a.bove the sea level, 
extend, pierced with ca.verns which at certain times are the 
conduits of huge water spouts. 

There are caves, we are told, unknown even to the mis· 
sionaries, forming an arterial system, beneath a heavily tim. 
bered stretch of country. for miles. In some places the 
roof is a perfect arch, and quite as symmetrical as the finest 
railway tunnel. The various tropical trees indigenous to 
southern la.titud<o, 'xijjt , , great profusion, while others, 

romparatively unknown and of 
curious properties, abound. 
The anauli is a tree of excel· 
lent hard wood, which is a ve· 
geta.ble caustic not less posit! ve 
in its action than nitrate of 
Hilver. The fau has a peculiar 
inner fibrous bark, from which 
fishing nets and fine lines are 
made, and also a bea.utiful 
white mat which :oesembles 
dressed sheepskin. The ten· 
sile strength of the fiber il 
greater tha.n that of silk or 
hemp. The ava yields an in· 

toxicating drink, which is prepared from the dried root by 
II. disgusting process of mastication by young girls, and 
strained through cocoanut fibers into a large bowl hewn 
from the trunk of a t ree, the inner side of which, from con. 
stant use, attains a beautiful pigeon blue· colored enameled 
surface of high polish. 

The report, we notice, puts forward as a strong point the 
discovery of a living dodo, a fact which, if true, would be of 
the highest scientific importa.nce. But, unfortunately, both 
the writer, as well as several cf our cotemporaries who ha.ve 
commented upon the fact, are mistaken. The didunculu8 
8triUi7'08tri.�, or three· toothed pigeon, is r:ot an extinct bird , 
and never has been considered as such. It constitutes the 
firet subdivision of the columbro, and is allied, it is true, to 
the real dodo (didus ineptU8), which is actually extinct, and 
is the type of the second division. Professor Richard O wen, 
F. R. S . ,  describes the didunculidm with considerable minute. 
neSI! and classifies them as above. He states that they exillt 
only upon the Na.vigator's Islands, and that they are trained 
and kept as petll by the natives. The bird is of interest all 
showing the living connection of the pigeons with the dodo, 
a question at one time a matter of considerable dispute 
among naturalists, but it is far from even closely Iesembling 
the true fowl. The three toothed pigeon, for instance, is 

about the size of a pa.rtridge, while the dodo 
was as big as a swan ; beeidep, there are a 
variety of other positive and distinct differ. 
ences which it would be idle to particular. 
ize. If Colonel Steinberger had ever con. 
suIted Appleton's " Cyclopedia:' he would 
have been spared the mistake of confound. 
ing the d. strigirQstri8 with its larger rela. 
tive. 

The flying fox, which Is abundant.  enters 
into the structure of the native religion. 
Specimens of this strange animal have 
been found measuring four feet from tip to 
tip of the wings. 

portant for a wheat.steaming apparatu8, 
and the pa.tentee proposes to employ such 
form, whether the passage , be annular, as 
shown, or otherwise. This apparatus may 
be placed bet weeR the stock hopper and 
burr .. , if more convenient, or may be used 
as a silent feed , as shown. The tube, A,passes 
through the feed lever and is raised a.nd 
lowered in regulating the feed of the stones 
with perfect facility. The steam connec· 
tion is made by means of the flexible rub. 
ber eteam hose, B, which connects with the 
steam pipe. The latter conducts the eteam 
into the upper or steaming chambers, C, 
the walls of which are perforated. D is a 
bra.nch pipe which conducts the steam into 
the lower or drying chambers, E. G is an 
esca.pe pipe for condensed steam from both 
upper and lower chambers. The walls of 
the inner and outer chambers, C, are perfo. 
rated, so that the steam ma.y pass into the 
gra.in for steaming it from both sides as it 
descends in its passa.ge. Below thefe per · 
forations, the grain is subjected to the hot 
walls of itll conduit, by which the surface 
da.mpness is dried off, after it has been suf· 
flciently moistened to toughen the bran. H 
and I are stopcocks, to shut off the steam HUNT'S IlIIPROVED WHBAT STEAIIER AND DRYER. 

The temperature of the islands is remark. 
ably uniform, averaging for four months 
about 80°. The equability of the climate, 
rarely varying over more than 7° from sun 
to shade, renders the body extremely sensi. 
tive to its changes. The people are Poly. 
nesian Mala,.. symmetrical in form, and 
simple in their habits. They are readily 
taught, and few, it is said, cannot read and 
write their own Illnguage. The population 
is about 35,000. Ie, the Sa.moBn " fine mat," 
enters more largely into their political organ. 
izu.tion than any creed Or custom they have 
ever held. Families count their wealth, and 
all real and personal estate is counted, by 
mats, and the sacredness of the cloth is 
everywhere venerated. 

entirely from the upper or steaming chambers. J represents 
the grain passage, which widens downwardly, and in this ex· 
ample is of annular form. Above the passage is the hopper 
from which the wheat fiows into the former. If the appa.ra. 
tus ill to be used for drying grain which is too damp for 
grinding or does not require steaming, the steam will be shut 
off from the upper or steaming compartments ; or by closing 
the globe valve shown, the steam is shut off altogether. 

Patented through the Scientijic American Patent Agency, 
March 24, 1874. For further particulars address the inven· 
tor, Mr. Pardon B. Hunt, Council Bluffs, Iowa. 

• ••• • 

The Gas Wells oC New York.-- New Plan of Heating 

the Canals In Winter. 

The novel proposition of Mr. R. A. Cheseborough to keep 
the Erie canal open in winter by means of steam pipes laid 
in the canal, at a cost of $1,500,000 per annum, is now se· 
conded by Professor Charles Plagge. The latter suggests the 
possibility of greatly reducing the cost for fuel by making 
u�e of the immense national supplies of gas which this Sta.te 
contains. 

According to Professor Henry Wurtz, there are at leas 
three belts of gas wells running across tlle State of New York, 

winter will be confined to little more than the interest on 
first cost of plant, which will probably not be greater than 
tha.t as estimated above for artesian wells. 

------------�.H .• ·� . •• __ --______ __ 

The Samoan Islands. 

Colonel A. B. Steinberger, late United States special a'gent 
to the Sa.moan or Na.vigator's Islands in the South Pac�c 
Ocean, has recently submitted a report embodying much inter· 
esting information concerning that little known section of the 
globe. The entire group over which his examinations extended 
is between 1 3° 27' and 14° 1 8' south latitude, and reaches 
from 169° 28' to 172° 48' west longitude. The islands are 
of volcanic formation, which everywhere gives evidence of 
great antiquity, and seem to have been lifted from the 
ocean bed by a mighty convulsion of Nature. 

With the political cha.racter of Colonel Steinberger's mia· 
SiOD, we have nothing to deal. In scientific intelligence, 
however, and notably with referenc9 to the Btructure, cli. 
mate, etc. , of the islands and their inhabitants, the report 
offerll profitable reading. In the writer's graphic description 
of this remarkable land, we read of strange structures, ap . 
parently the ancient works of man, regarding which not 
even tradition is extant. The smoothness of the stones, &ad 

The trade of the country conllists in cotton and copia, or 
dried cocoa nut, that in thl'l former being insignificant, and 
in the latter amounting to a home value of over three mil . 
lion dolla.rs. 

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

A Golden Chicken. 

The Vallejo (Cal. ) Independent describes the following 
singular search for a gold mine : A short time ago Smith and 
Barr sold a chicken to a customer. A day or two ago the 
customer returned and was anxious to learn from whom 
Smith & Ba.rr bad purchased that chicken. At first he de. 
clined to tell why he wished to know, but finally told that 
he ha.d found pieces of coarse gold in the chicken's crop,a.nd 
was satisfied that there must be plenty of It where the 
chicken ca.me from. The chicken was traced to a man and 
his wife who brought down a lot from La.ke

o 
County, and the 

gold hunter started off in quest of the chicken raisers. He 
Is going to scour the country until he finds them, and then 
he expects to see gold lying around on the grollnd loose and 
in great abulldance. 

------------4.�I.�.H. __ ------____ _ 

RED CoLORING MATTER OF THE BLOOD.--M. B�champ 
has isolated. the red coloring matter of blood, which shows 
the presence of iron. 
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A NEW PARALLEL IIOTION. 

Parallel motion is the conversion of circular motion into 
rectilinear or the contrary, the best if not the most familiar 
example of which is found in the action of the beam and 
piston of the ordinary steam engine. Watt's parallel mo· 
tion is to be found, in principle, embodied in almost every 
device of the kind ; but that it is not mathematically exact, 
has long since been proved. 

Professor Sylvester, in a recent lecture, a report of which 
we find in Iron, states that an absolutely perfect parallel mo
tion has been discovered by M. Veaucellier, a young French 
officer of engineers, who gave to it the name of compound 
compass. The invention is illustrated in the annexed en
graving, from which the reader can readily construct a model 
for himself in ol'der to verify itl! action. It consists simply 

IIIPROVED CAR BUIIPER. 
Mr. Richard Lloyd, 265 Walker street, Cleveland, Ohio, 

has patented, April 28, 1874, through the ScIentific American 
Patent Agency, a novel bumper for railroad cars, which is 
claimed to be more durable and elastic than those now in use. 
Our engraving exhibits the device in perspective and also in 
section. 

of six pieces jointed together, and A is the fulcrum around 
which the entire apparatus moves. B is the power point, 
and C the weight point. The figure formed by the four short 
arml!, between B, C, D, and E, is the rhomb, and A D and D 
E, the connections. The form of the rhomb and the actual 
length of the connectors is immaterial, the only conditions _ 

being that the latter are equal, and that the three points, A 
B C, lie always in the same line, no matter what the position 
of the machine may be. A moment's consideration will 
show that if the near point, B, be brought to A, the further 
point, C, will recede, so that the path followed by C, when it 
is moved, will be inverse to that of B in respect to A. If by 
any means the point, B, be made to travel in a determinate 
course, the curve described by C will be equally definite and 
invariable. At B, the bar, B F, is a:ided, forming the ra
dius of a circle, which B will describe about F Fl F2, as 
centers. If now the center of this circle be fixed at F2, so 
that the circumference falls inside the point, A, then C will 
describe the external or convex circle, marked 1. If the ra
dius be lengthened so as to reach Fl, and to be greater than 
half the distan�, A B, then the orbit of B will contain A 
within it, and C will move in an arc of a circle concave to A, 

A is a shell of cast iron, surrounded by a flange by which 
it is bolted to the timber of the car truck. Within the shell 
is 'a spiral or rubber spring, B, and on the interior of the for
mer is a shoulder, with which the head of the bumper block, 
C, projects sufficiently to engage. The head and shoulder 
are held in contact with each other by the spring except 
when the cars come together ; t.hen the SpriDg is comprfJ�sed. 
The two bumpers, thus coming in contact, prevent the violent 
concussion and jar, alike disagreeable to passengers and de
structive to the vehicles. The shell and block may be of any 
form and size. The device is stated to be cheap aud durable, 
and may be easily applied to any car. Further information 
may be obtained by addressing the inventor as above. 

marked 2. It requireA no mll.themat.ir.al relLPonlne- to show, THE NEW ATLANTIC TE;:E':i:px CABLE-ROW IT WAS 

for it is self-evident, that the curves thus described will grow 
!latter and !latter the nearer the center of the circle of B is 
to the actual center of the line, A B ; and as Nature never &c�s 
per saltum, there must be a point in the process of change 
from one kind of curve to the other where the inverse J:ath 
of C ceases to be a curve, when it theoretically describes two 
arcs of infinite radius, each lookiDg to a center in6nitely dis
tant : in other words, a straight line. This clearly cannot 
happen when the radius, B, is either greater or less than half 
of A B, and therefore it can only be when F actually coin
cides with the center of A B. But in this case B, in its orbit, 
will evidently pass through A, and, by geometrical laws, 
the inverse, described by C, will be a straight line, £0 that the 
result is no� merely practically but theoretically a perfect 
parallel motion. It gives us the means of convertiDg circu
lll.r into rectilinear motion with perfect accuraoy, without fl'ic
tion and without any necessity of packing or aDY other faul
tv contrivances which have been inseparable from evelY sys
tem hitherto desired for the purpose of producing the same 
result. 

• Ie • • 

Absorption or Hydrogen by Gray PIg Iron. 

Mr. John Parry lately read a paper before the Iron and 
Steel Institute on the above subject, also on the probable 
absorption of zinc, cobalt, cadmium, bismuth, and magne
sium, by gray pig iron heated in vacuo, in vapors of the 
same. This was exclusively a chemical paper ; and so far as 
the experiments detailed'can be as yet considered conclusive, 
it adds, to our pre"ious knowledge of the strange absorbent 
and occluding power of iron for gases, that it posses�es the 
like power in reference to a number of metallic vapors, 
among which that of metallic arsenic is remarkable from 
the circumstance stated by the author, that its vapor when 
once absorbed is not again evolved UPO!l heating the iron. 

• ••• • 

By the new postal treaty, letters of half an ounce may be 
sent from the United States to France for 9 cents. 

IIADE. 
As the new Atlantic telegraphic cable, which is to extend 

from Ireland direct to the United States, landing on the New 
Hampshire coast, is nearly completed and is 800n to be laid, 
we have thought that our readers would be interested in know
ing just how the great conductor was manufactured. We 
take the following description from the Engineer. The ca
ble was made at the works of Messrs. Siemens Brothers, 
Charlton (near London), England. 

• 

The new cable is rather peculiar in construction, and we 
append a full sized section and elevation of a portion of the 
core, Fig. 1. It will be seen that it consists of one thick cen
tral wire, round which are spun eleven fine copper wires, the 
core passing first through a peculiar composition, which, 
when cold, serves to bind the whole copper rope, as we may 
call it, strongly together. By this arrangement the largest 
available sectional area of copper is got with a given diame
ter. It is evident, however, that all elasticity, except that due 
to the stretching of the internal wire, is lost ; whereas in an 
ordinary stranded wire rope, there is always a small amount 
of resilience due to the spiral lay of the strands. The wirE', 
having been coated with gutta percha, is then " served " with 
manilla fiber to a diameter of t inch, and this is in tum cov
ered with ten iron wires spun OD, each wire being itself first 
covered with hemp ; after this the rope passes through two 
tar troughs, tar being continually poured on it by an endless 
chain. It is then wound with twine in a very open spiral, to 
hold the main strands in clo�e contact till the tar is cold ; and 
the rope then passes to one of three or four enormous tanks 
on the premises until it is wanted on board ship, the only 
further preparation it goes through being to coat it with pow
dered chalk to prevent the coils from adhering to each other 
by the aid of the sticky tar. We need hardly say that during 

FfC. 1 

the whole process of manufacture testing is carried on alm08t 
continuously, so that a fault cannot escape detectioD. 

We cannot leave the subject, however, without describing 
the way in which india rubber is used to cover cables, as the 

371 
process is exquisite and totally different from that employed 
when gutta percha is uRed. At the time of our visit some 
cable was being made, for what locality we do not know. 
The core consisted of six thin copper wire8, 8pun together 
with a long twist ; all the wires were tiD ned separately be
fore 8pinning. The india rubber, which come8 over to this 
country in large lumps or bottles, is masticated and washed, 
and worked between roller8, in a way too well known now to 
need description. It is finally reduced to a thin sheet, a. lit
tle thicker than the air balls 801d as children's toys in the 
streets. StriplI of this, about t inch wide, are cut out and 
wound on a reel or bobbin ; this is mounted on a spindle on 
a disk, as in the annexed sketch : A is a piece of iron tubing 
about 3 feet long, revolving on bearings at B and C, and fit
ted with a disk, F, which carries the inclined stud, which can 
be shifted on F. This supports the bobbin, G, round which 
is wound the strip of india rubber, H, a thumb screw adjust
ing the re8istance of G. The wire is shown at I, and passes 
from one reel to another down the tube, A ;  at K a long slot 
is made in the tube, through which the strip of india rubber 
passes. It is obvious that if the wire is prevented from ro
tating, and proceeds from coil to coil, while A and F rotate 
round it, that the strip of india rubber will be wound off G 
and on the core. In this way the core receives its first coat. 
For the second. it passes through an elegant little machine, 
the principle of which is sketched in Fige. 3 and 4. Here C 
is the core, with its first coat of india rubber put on as just 
described ; B B are two small rollers through which it passes, 
and D D are two strips of thin india rubber about t inch 
wide, one over, the other under, the wire. These are drawn 
in with the wire, which next passes between the edges of the 
grooved disks, A A. These compress the edges of the rub
ber and coat the wire equally. If there were nothing more 
the wire would appear as in Fig. 5, two fins of rubber, A A, 
sticking out at each side. It will be seen, however, from 
Fig. 4, that the lower disk has a thick edge, against which roo 
tates the sharp cutting disk, al ;  this 8heara off the super. 
abundant fin, A A, Fig. 5, and so the wire comes out coated 
with three coatings-for it passes through two machines like 
Fig. 3-pink, round, and smooth, and ready to be served with 
cauva8 for use. 

The Zodiacal LI�h'. 

To tIle Editor of the &ienti.ftc American : 

On page 320 of your current volume, Professor Wright is 
credited with being the discoverer of the cause of the zodia. 

cal light. It seems that he has lIatisfied himself of the fact 
that the said light is " derived from the sun" and reflected 
to us from solid or meteoric material, " small bodies, " as he 
calls them. Now I told your readers all that, and much more, 
over five years ago, as can be seen in your issue of January 8, 
1869. Then I stated substantially what I say now : That the 
zodiacal light is not on two sides of the sun, neither is it all 
around the sun, nor is it a solar atmosphere, nor a nebulous 
vapor ; but, on the contrary , it is ever on one side of the sun 
only, his hinder side, if you will, and is purely meteoric. 

I said, further, that the said light was and is a longitudinal 
appendage or tall of the sun, and is �o long that it stretches 
lIome 37,000,000 miles beyond the earth's otbit. I said also 
that the earth either pa9ses through it or by it, on about the 
14th of every November. In addition to that, I say now that 
the earth passes through it every 33 years, and by it, at more 
or less distance from it, in the interveniDg years, the cause beJ 
ing that the plane of the terrestrial orbit is but slightly out 
of the plane of tbe solar orbit. 

Professor Wright is doing for me, in his practical way, in 
reference to the zodiacal light theory, what Professor Agas
siz did in reference to my glacial epoch theory : he is pro · 
ving my theory to be true ; but that he is the discoverer of 
the theory, I claim, is not the fact. 

That the zodiacal light is solar light reflected to the earth 
from meteorites, ie undoubtedly the fact. But one thing re
mains to be settled ; it . i,tI  this : Is the zodiacal Ught a ring or 
a longitudinal tail of meteors ? 

The zodiacal light is seen after sundown, in this latitude 
in April and May ; and before sunrise in October and Novem
ber. If it were a ring, it could be seen at evening and morning 
of both periods. Any person can prove the fact by a diagram 
such as the one annexed. 

In the figure, a a' represents morning, b b', evening. From 
,which it may be seen that, at a, & person could see the taU . 
but while at a', he could not see it. So while at b he co uld 
see it, but at b' he could not see it. At the B&JD.e time, if the 
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pid light were a ring, he could see it evening and morning, 
at a a' and b b' of both seasons. It cannot so be seen , and 
therefore it is not a ring, as is supposed by Professor Wright 
and others. JOHN HEPBURN. 

Gloucester, N, J. 
------------4._ .•• +. 4.�--______ ___ 

The Beeen' B t»ller Explo.lon In Philadelphia. 

To the Editor of the &ientiflc ...imeriMn : 
W €I have read, in your issue of May SO, the article of W. 

Barnet L9 Van on the boiler explosion at the mills of Mr. 
Henry Hoppen, Philadelphia. In his allusion to the work of 
the Hartford Steam Boiler Inspection and Insurance Com · 
pany, the impression is carried that it was careleallly and in· 
efficiently done. The facts are these : We formerly had 
charge of Mr. Hoppen's boilers ; but at the inspection which 
was made in J une last, we"pronounced the boiler which ex· 
ploded unsafe until repaired, and declined to assume any 
risk or responsibility, either pecaniarily or morally, until 
lIuch repai rs wer .. made and the boiler Ie· inspected. The reo 
pairs were not made under our supervillion, nor were we 
called to make an inspection after they were made. We had 
issued no certificate, and had no responsibility whatever in 
the matter. Tile intimation that the boiler was under our 
care and considered safe by UR is .. ntirely gratuitous. 

Hartford , Conn. J.  W. ALLEN, President of the 
Hartford Steam Boiler Inspection and Insurance Company. 

_ ._. -
A C urious Freak or Naeure. 

To the Editor of the &ientijic American : 

A few days since there was hatched under one of my hena 
a double bodied chicken, having but one head. The two 
bodies were perfectly developed up to the point where the 
vertebrre of the neck began. There was but one breast bone, 
which ramified towards each body. There mere two com· 
plete backbones;'10ur perfect feet, and four wings. U nfort
unately this curiosity was accidentally killed. A disse.nion 
IIhowed but one heart, one liver, and one gizzard. There was 
but one bowel leading from the gizzard. 'I'his extended about 
one inch from the gizzard and theJ'e ramified, giving the 
two bodies each a full set of bowels. The specimen is now 
preserved In spirits in one of our physician's offices. 

Louisville, Ill. C. H. MUXRAY. 

Berracelon or Sound. 

Professor Osborne Reynolds, in a recent paper read before 
the Royal Society, shows that sound, instead of proceeding 
along the ground, is lifted or refracted upwards by the atmol· 
phere in d irect proportion to the upward diminution of the 
temperature. 

The lifting of the lIound is IIhown to be due to the differ· 
ent velocities with which the air moves at the ground and at 
an elevation above it. Owing to friction and obstructions 
the air moves slower belo w than above, and the bottom of 
the found waves will thua get in advance of the upper part, 
and the effect 01 this will be to refract or tnrn the aound 
upwards ; so that the rays of sound which would otherwise 
move horizontally along the ground actually move upwards 
in clrcll1ar or more hyperbolic pathl, and may thus, If there 
bs sufficient distance, pass over the observer's head. 

It was found (as indeed it was expected) that the condi· 
tion of the surface of the ground very materially modi6ed 
the results in two ways. In the first place, a lIIDooth sur· 
face like snow obstructs the wind less than grus ;heuce over 
snow the wind has less effect in lifting the sound moving 
against it than over grals ; and it is inferred that a still 
greater difference would be found to exist in the ease of 
smooth water. Under ordinary cireumlt!I.DceB, the sounds 
which paslI above us are more intense tban those we hear. 
The general conclusions drawn from eX}lflriments are : 

1. The velocity of wind over grass differs by t at eleva· 
tionll of 1 and 8 feet, and by somewhat leBS over snow. 

2. That when there is no wind, Bound proceeding over a 
rough surface is d estroyed at the Burface, and is thus less 
intense belo� than above ; owing to this cauae, the same 
sound would be heard at more than double the distance over 
IInow at which it could be heard over graBIl. 

3. That sounds proceeding with the wind are brought 
down to the ground in lIuch a manner as to counterbalance 
the effect of the rough surface (2), and hence, contrary to 
the experiments of Delaroche, the range of lIound over 
rough ground is greater with the wind than at right angles 
to itll directien or than when there is no wind. When the 
wind is very strong, it would bring the Bound down too fast 
in its own direction, anJ then the sound would be heard 
farthest in lIome direction inclined to that of the wind, 
though not at right angles. 

4. That sounds proceeding against the wind are lifted off 
the ground, and hence the range is diminished at low eleva· 
tions. But that the sound is not destroyed and may be 
heard from positions sufficiently high (or If the source of 
lIound be raised) with even greater distinctness than at the 
lIame distances with the wind. 

5. In all cases where the sound was lifted, there was evi· 
dencB of diverging rays. Thus, although on one occasion 
the full iBtenllity was lost when standing up at 40 yards, the 
sound could be faintly and discontinuously heard up to 70 
yard II. And on raising the head, the sound did not at once 
IItrike the ear with its full intensity nor yet increase quite 
gradllally ; but by a series of IIteps and lluctuations in 
which the diffdrent notes of sound were variously repre· 
lIented, showing that the diverging souna proceeds in raYII 
separated by rays of Interference. 

011 one occasion it was found that, with the wind, lIound 
could be heard at 360 yards from the bell at all elevatioBs, 
whereall at right angles it could be only heard for 200 yards 

stand in&" up, and not so far at the ground ; and against the 
wind, it was lost at 30 yards at the ground ,  at 70 yards 

standing up, and 160 yards at an eleva.tion of 30 feet, 
although it could be (t iStillCtly heard at this latter point at a 
few feet higher. 

. 

It is argued that, since wind raised the sound simply by 
causing it to move faster below than above, any other cause 
which produces such a difference in velocity will lift the 
sounds in the same way. And since the velocity of sound 
through air increalles with the telllperatur�very degree 
from 32 to 70 adding 1 foot per second to the velocity
therefore an upward diminution in the temperature of the 
air muat produce a similar effect to that of wind, and lift the 
sound. Whereas Mr. Glaisher has shown by his balloon 
observations that such a diminution of temperature exists ;  
and further he has IIhown that, when the sun is shining with 
a clear sky, the varla.tioD from the surface is 1 ·  for every 100 
feet, and that with a clOlldy sky it is only half what it is 
with a clear sky. It is hence shown that rays of sound, 
otherwille horizontal, would be bent upwards in the form of 
circles, the radii of which with a clear sky are 110,000 feet , 
and with a cloudy sky 2 20,000 feet, so that the refraction is 
doubly as great on bright hot days as it ill when the sky is 
cloudy, and still more under exceptional circumstancell, and 
comparing day with night. 
. It is then shown by calculation that the greatest refrac· 

tion-ftO,OOO feet radius-is sufficient to render sound from 
a cliff 235 feet 'high inaudible on a ship's deck 20 feet high 
at It miles, except such sound as might reach the observer 
by divergence from the waves above : whereas when there. 
fraction is least-220,OOO feet radius-or where the sky is 
cloudy, the range would be extended at 2t miles with a sim· 
ilar extension for the divelging waves. It is hence inferred 
that the phenomenon which Professor Tyndall observed on 
July 3, and other days-namely that, when the air was still 
and the sun hot, he couIa not hear guns and lIounds from the 
cliffs of South Foreland, 235 feet high, for more than two 
miles, whereas, when the sky clouded, the range immedi· 
ately extended to three miles, and as evening approached, 
much farther,-was due, not so much to stoppage or to re
llection of the sound by invisible vapor, as Professor Tyn · 
dall has supposed, but to the soundll being lifted over hi. 
head in the manner described. 

There are many other phenomena connected with sound, 
of which this refraction affords an explanation, such as the 
very great distances to which the sound of meteors has 
been heard, 1108 well as the distinctness of distant thunder. 
When near, guns make a louder and more distincUve sound 
than thunder, although thunder is usually heard to much 
greater distances. In hilly countries, or under exceptional 
circumstan ces. sounds are sometimes heard at surprising 
distances. When the Naval Review was at Portsmouth, 
the volleys of artillery were very generally 1leard in Suffolk, 
a distance of 150 miles ; the explanation being that, owing to 
refraction, &8 well as to the other causes, it is only under 
exceptional circumstances that distant sounds originating 
low down are heard near the ground with any�hing like 
their full distinctness, and that any elevation either of the 
observer or of the source of sound above the intervening 
ground causes a correspondiDg increase in the distance at 
which tbe sound can be heard. 

• • •• •  

·.I'he MeasurelDent oC Flo wlnK Water. 

There is probably no point which has occasioned more dis· 
pute and litigation than the conflicting rights of persons 
entitled to take water power, in certain proportions, from a 
common source, where the demand exceeds the supply. Tile 
experiments, conducted bv mathematicians and philosophers, 
have been, many of them, conducted on a small scale, and 
the results are not regarded as entirely conclusive, as the 
causes of contraction and other phenomena in a vein o f  
water a n  inch i n  diameter would hardly bear the same pro· 
portion to the waters of a river discharged through a sluice. 
As a consequence, persons having charge of large works 
have endeavored to form rules based on their own experi· 
ence. English engineer!, on their own account, have mad e 
many experiments to determine the difference between the 
theoretic discharge (computed by the laws of gravitation) 
and the actual discharge, as modified by friction, lateral re 
tar dation, reaction of adjacent fiuid, and other causes of 
diminished velocity and volume, and consequently of quan· 
tity. The French government also, some twenty. five years 
ago, appointed a commissiou to determine the question, 
and elaborate experiments on a very extensive IIcale were 
made by competent tmgineers, and the results of these ex· 
periments have brought the question within narrow limits. 

In the "Philosophical Transactions" of the Royal Society of 
London, we have the fonowing conclusions, which have been 
deduced from the experiments j ust referred to : 1. That the 
quantitiel!. d ischarged in equal times, are as the areas' ori· 
fices. 2. That the quantities, discharged in equal times 
UDder different hights, are to each other nearly in the com· 
pound ratio of the areas of the apertures and of the square 
roats of the hights. The hights are measured from the cen· 
tel'll of the apertures. The mean result, also, of several 
experiments, all the openings being formed in brass platt"s 
1 · 20 of an incn thicl!:, showing that, for round, triangular, 
and rectangular holes, the average of the numbers showing 
the proportion, between the theoretic discharge of the water 
calculated as a falling body, and the actual discharge as 
measured, was 6 '1,  and for the rectangular holes it was 6. 
It has also been found that the effect of gravity may be reo 
presented by 64 feet 4 inches, or 64 ,S-that is, the hlght in 
feet through which the body falls, being multiplied by 64 'S, 
will give the aquare of its velocity in feet per second. 'For 
the actual di.charre per lIecond in cubic f'let, multiply the 
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product of the altitude or head of water in feet, the area of 
the orifice in square feet, and the time in seconds, by 64,S , 
ihen extract the square root, and multiply by 6. It is found 
also, that with small orifices the effect of a bigh head is to 
contract the vein and to diminish the discharge, so that the 
neRrer the orifice can be brought to the surface, and yet the 
water be kept running with a full .tream and without caus· 
ing auy eddy or depression of the surface, the greater will 
be the discharge. But with larger apertures, as, for in. 
stance, one with 3t feet ill. length by It feet in width, or 
5f square feet of area, the discharge increases with the in· 
crease of head. 

.As to the di8charge of water from open notches in dams 
it is found to be equal to ! of the discharge from an orifice 
of the same size with a full stream under the same head. 
The proportion between the theoretic and the actual dis
charge from the open notches varies with the depths, the 
factors used being less with the greater d epths. An Eng. 
lish handbook of tables gives 2t4 cub:c feet per minute as 
the quantity which would rlln over every foot ill width of a 
regular notch 1 foot in depth from the water's surfa!le. The 
amollnt discharged depends very much on the form of the 
notch or aperture. A plain rectangular notch, cut with 
square edges in a three inch plank, will discharge very 
much less than one which has its inner edges beveled or 
rounded off in the parabolic form of the contracted stream or 
vein of water. If the-aperture be small, the difference may 
amount to a fourth of the whole quantity. Care should also 
be taken to form the wing. walls to sluices with curved or 
trumpet·shaped approaches, conformed to the natural con· 
traction which may be produced by the overflow or sluice 
way. 

To obtain the quantity which passes throu�h a parallel 
channel in a given time, the sectional areas should be mul, 
tiplied by the mean velocity, the latter element beinl\' ob. 
tained by adding the velocity of the water at the surface and 
that at the bottom of the current and dividing the sum by 
two. As it may not be convenient, in every case, to ascer · 
tain the velocity at the bottom . the mean velocity may be 
determined, with accuracy sufficient for practical purposes, 
by ascertaining the surface velocity in inchea per second in 
the middle of the stream, and the mean velocity will be 
equal to this velocity less the square root of this velocity 
minus five. If, for example, the surface velocity in the 
stream is equal to 36 inches per second, the mean velocity 
will be found by subtracting 5 from 36, leaving 31,  then ex · 
tracting the IIquare root of 3 1 ,  which is 5 '5, and subtracting 
thil last figure from 36, giving 30 '5 inches per lIecond for 
the mean velocity. Mllitiplying this number by 60 and 
dividing by 12, or, which is the same thing, multiplying it 
by 5, will give the velocity in feet per minute. In the case 
j llst supposed the velocity per minute will be 152 '5 feet. If, 
then, the water courlle be 4 feet wide and 2 deep, the amount 
of water discharged per minute would be 152 -5x8 or 1 ,220 
cubic feet. 

When the overfall is a thin plate, it will discharge a 
greater proport.tonate quantity when the stream ill only one 
inch deep than with greater d epths. When the overfall is 
of two inch plank, the 1l0w of water ill more retarded, a 
greater head is requisite, and the maximum discharge is 
given by a head of seven inches. When the length of the 
overflow plank is ten feet, the coefficient is greater with a 
depth of five inches ; and when wing boards are added, caus · 
ing the stream to converge toward the overfall at an angle of 
64·, the coefficient ill greater even wben the head is lellll, 
showing the utility of proper wing walls on sluices. 

To determine the hight of the waterfall in a running 
stream, a small temporary dam, unlels one exists, must be 
made, 10 as to lIecure a still surface. Take two poles suffi· 
ciently long to reach from the bottom of the water to the 
required line level. Make a plain mark or n otch on both 
stickll, at a di8tance from the upper end equal to tbe distance 
of the intended line level above the water, marking that d!s
tance in feet and inches. Push the poles down through the 
water into the earth at the bottom until the notches are both 
at the level sllrface of the water, care being taken to have 
the poles plumb and at a convenient distance apart. Sight 
across the tops of these two, and set as many more as may 
be desired to run the line of level to the desired point, and 
the tops, being ranged accurately by the first two, will show 
a water level s o  many feet above that o f  the water. I t  is 
e8timated that this ill a more accurate way than the use of 
the ordinary spirit leveI.-Boston Lumber Trade. 

• I •• • 

:ColDparative Econ olDY and Intensity of Electrle 
Lle;b t and Gas. 

The London Daily News says : S.Jme curious and useful infor. 
mation about the lights displayed from the Clock Tower of 
the Houses of Parliament is given in a report j ust made to the 
House of Commons. It appears that the two semi.lanterns, 
which a spectator at Westminster sees 250 feet above him in 
the Clock Tower, are in the hands of two rivals-one 0 f whom 
employs gas, and the other electricity, as the lIouree of illu· 
minating power. The Wigham light bas three bllrner�, each 
composed of t08 jet!, piaced one ab:>ve another on the same 
axis. The electric light is produced by an electromagnetic 
machine, worked :9Y steam power, the currents being con· 
ducted from the machine to the lantern along 1 ,700 feet of 
copper wires. The report is decidedly favorable to the elec
tromagnetic process. Thus Mr. DouglaA states that the elec· 
tric light has a sllperior intensity of 65 per cent when one 
108 jet burner is used, and of 27 per ceut when three are em · 
ployed. So, again, as to cost : the electric method produced a 
saving of 162 per cent, measured in cost pel' candle per hour , 
when a 108 jet gas burner is used, and of 133 per c9nt when 
thrde burners are Uled." 

© 1874 SCIENTIFIC AMERICAN, INC.
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1'1U/TICAL KECRAIISK. 

NUlIBIIB I .  
the work to be cut, impracticabll', it  must be taken off and 
given proportienatoly to the bottom face, &I .hown in Fig. 2, 

]IT JOIiIHU.&. BOIB. 

Introduction. 

The education oj the machinilt in the science governing 
the d aily practice f his art has not received its proper IIhare 
of attention at thfhands of those authors who have Written 
books upon mecbnical subjectd : and the artinn is, in conse· 
quence, deprivedof the aid derivable from the experience cf 
the thousands WlO have trodden the same path before him. 
Hence it takes "ars of pIactice and observation to acquire 
knowled ge whih could be gained in a comparatively short 
space of time b' tbe aid of a little book learning. 

To converse IDtelligently with the artizan, it is necessary 
to employ lan@age and terms with which he is familiar ; and 
in cases wben calculations are required. they should be of 
as simple a naure as poseible, because the practical machin
ist is not usualy versed in algebra ; and if he finds that the 
information c wbich he is in pursuit is treated only in for. 
mulas whosemeallings are a mystery to him, he becomes 
discoun:ged md abandons the task of their elucidation. 
When, on tie other band, the mechanic is encouraged by 
the easy acqlirement of the desired knowledge, it proves an 
incentive whch leads him to bigher paths of study, into the 
purmit of '!'bich he had at fi18t no idea of entering. 

Practical Torkmanship is not a mere matter of accustoming 
the fingers 0 perform mechanical movements ; but is gov· 
erned by a eries of distinct principles, simple and complex, 
the emploYIent of which depends at all times upon the per
ception and udgment of the artizan . Nearly the whole distinc
tion betwea an expert and an indifferent workman consists 
in their relltive capability to perceive the principles applica. 
ble to partiwar work, and in their readiness in overcoming 
the innumeable little obstacles wbich present themselves, 
rendering a deviation, at times, from a common rule either 
higbly advllltageous or absolutely necessary. 

The inex]etienced or unobservant mechanic frequently 
fails to recolnize tbe very principles he applies to his work, 
although cOlscious of a large class of conditions nnder which 
he would pnceed by the same metbod ; because experience 
his force, 1 i1upon him as indispensable in such cases. Being 
dependent !pOn the information which he may be able to 
gather from the particular pieces of work which chance to 
fall to his lot and to such scraps of disjointed instruction all 
a fe.Bow WOllman may feel disposed to impart, it oftenJoccurs 
that, wben b encounters a diffi culty, tbe more expsrienced 
hand who beps him out of it neglects to explain the priu. 
ciple governiJg the mean s by wbich the difficulty was over· 
come, so that the uninitiated gains notbing by the experi. 
ence, and fals to perceive tbe numerous applications of 
similar remedes to parallel obstacles. 

The machirlst is to iron what the carpenter, joiner, cabi
net maker, wleelwright, etc. , are to wood ,  with the disad 
vantage that 1:e has to design and determine the shapes and 
temper of his ools, which vary so much (to suit the work) 
tbat the tool lUi table for one piece may be totally inade· 
quate to perforn the same service upon anoth'lr, although 
t he proportions the texture, and the metals may be alike in 
both instancE>S. We cannot, therefore, tell a good machinist 
by his tools, uness we know for what particular piece of 
work those tool, were used. Nor can a macbinist be judged 
from his shavinlS, because there are many kinds of work for 
which a tool kelll enough to cut a thick and clean sbaving 
cannot be used to advantage. Even the speeds, given in 
mechanical bookl, at which'to cut metals tend to mislead be. 
cause the natureand size of the work, the depth and nature 
of the cut, and mmerous otber influences render the varia 
tion of the cuttng speed at times one third greater or les,. 
than the given !!peed. A knowledge, however, of the gene. 
ral rules, togetber with an inteUigent understanding of the 
principles govening the exceptions and deviations, will ena
ble the artiun, vhen a. tlifficulty arises, to at once perceive 
its precise cause, and to apply an adequate remedy , tbe con
ditions ally requi'ing to be understood to render the applica
tion of t1e principles governing them palpably necessary and 
easy of accomplilhment ; thus rendering the learning of the 
trade more a matter of unde18tanding and less a matter of 
unintelligmt labor. 

The aim, therefore, of the author of these papers is to de . 
velop fromtbe promiscuous practice of the workshop its in
herent scienJe, and to present it to the mechanic 80 arranged 
tbat he will find each formula the natural sequence to its 
predecessor ; and while explaining its positive conditions, to 
so present itsnegative ones tbat the mind will instinctively 
seek the remeiy which its successor will supply. 

Machine Toola. 

FRONT OR TOP RAKE. 

The principd. consideration in determining the proper 
shape of a cutt� tool for a machine is where it sbould have 
the rake necessary to make it keell enough to cut well, and 
this is governed b] the nature of the work on which it is to 
be used. It is al wa,s desirable, when practicable, to place 
nearly all the rake on the top face of the tool, as shown in 
Fig. 1 

The line a represents the top face, the rake being its 
inclinein tbe direction of the arrow. In those cases (to be 
hereaftlr speclfled) in which top rake ii, from the nature of 

in which the line a represtlnts the bottom or side face of the 
tool, the rake being its incline in the direction of the arrow. 

The tool possessing the maximum of top rake, as showl in 
Fig. 1,  is the strongest, becausll its cutting edge is the best 
supported by the metal beneath it, and ie so presented to �he 
metal to be cut that the tool edge cds freely, having no ten· 
dency to scrape. 

The sbaving, as it is cut off, exerts a pressure upon the top 
face of the tool , the line of force of thil pressure being at 
about a right angle to the face. If, therefore, tbe top face 
of the tool possesses much rake, this line of pressure will be 
in a direction to force the tool into its cut (causing it to spring 
into the cut and break), as shown in Fig. 8. 

A represents a shaft, B the tool, C the shaving being cut off 
and the dotted line D the line of force of the strain placed 
upon the tool by the shaving, from which it will be seen that, 
if the tool eprings in consequence of tbis pressurE', it will 
enter the cut deeper tban it is intended to do. A plain cut 
(either inside or outside) admits of the application of a maxi 
mum of front or top rake, and of a minimum of bottom or 
sid e rake ; but a tool of this description, if used upon work 
having a break in the cut (surh as a keyway or slot), would 
run in and break off from the follo wing causes : 

If the �train upon the tool were equal in force at all times 
during the cut, the spring would aleo be e qual .  and the cut, 
therefore, a smooth one ; but in taking a first cut, tbere mar 
be, and usually is, more metal to be cut off the work in one 
place than in anothtlr ; besides which there are inequalities in 
the texture of the metal, eo that, when the harder parts come 
into contact with the tool . it !!prings more and cuts deeper 
than it does when cutting the softer parts, and therefore 
leaves the face of the work uneven. If le8� rake be given 
to the tool on its top and more on its side or bot�om face, as 
is represented in Fig. 4, 

a being the shaft as before, B the tool, and C the shaving, 
the dotted line D is the direction of the strain put upon the 
tool by tbe shaving, which has but very little, if any, ten
dency to spring the tool into its cut. 

STRAINS ON TOOLS. 

The strain referred to is not alone that due to the severing 
of the metal, but that, in addition, which is exerted to break 
or curl the shaving, which would come off, if permitted, in 
a straight line, like a piece of cord being unrolled from a 
cylinder ; but on coming into contact with the face of the 
tool (immediately after it has left the cutting edge), it is 
forced, by that face, out of the straight line and takes circu· 
lar form of more or less diameter according to the amount 
of top rake possessed by the tool. A glance at Fig. 8 will 
show that the shaving comes off the tool there represented 
at such an acute angle that but little force is required to 
bend it out of the straight line into circnlar form. All in
spection of Fig. 4 demonstrates that the shaving comes off 
the tool there described at almost a right angle to the straight 
line, and the grain of the metal (already disintegrated in the 
cutting) fragmentll from the force necessary to bend it to 
such a degree. 

It follows, then, that, if two toolll are placed in position to 
take an equal cut off similar work . that which possesses the 
most top rake, while receiving the least strain from the shav
Ing, receives it in a direction the most likely to spring it 
Into its cut. It must not, therefore, be used upon any work 
having a tendency to draw the tool in, nor upon work to 
perform which the tool must stand far out from the tool 
post, for in either case it will spring into its cut. 

Especially is thill likely to occur if the cut has a break 
in it with a .harply defined edge, lor example, when tnrning 
a shaft with a dovetail groove in, as presented in Fig. 5. 
For when the edge, a, of the dovetail strikes the point o f  
the tool, B ,  i t  will spring i t  into the cut and break it, more 
particnlarly if the point, B, of the tool is placed above the 
center, in which position it cuts, in ordinary cases, to the 
best advantage. It Is apparent, then, tbat tools for the above 
description of work must be given the form described in Fig. 
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4, not because it is the best tool to cut the metal, but be ·  
cause it i s  the least liable to spring into its cut. 

------............. .. ------
Petroleum Fires Extlne-olahed by Chloroform. 

Some of the fiercest and most destructive conflagrations on 
record bave been occasioned by the burning of large quanti
ties of petroleum. It is hardly necessary to recall instances ; 
the frequent fires in the large oil works in Brooklyn, the 
great conflagration in Philadelphia some years ago, and the 
fearful disaster on the Hudson River Railroad, due to the ig
nition of an oil train through collision, are within every ones 
recollection. Various processes have been suggested for reno 
dering the pet.roleum incombustible, principally, however, 
based on the admixture with tbe oil of foreign substances 
and their subsequent removal before using the material. 
Abbe Moigno, the editor of LeR Hondeo, suggests in tbat 
journal a new means, which, he states, renders the oil abso . 
lutely proof against fire. He states that petroleum mixed in 
proportion of five to one with chloroform cannot be ignited ; 
it becomes not only uninflammable but incombustible so 
long as the major part of the chloroform remains unvola. 
tilized. 

It is a remarkable fact,that if a quart of petroleum be poured 
upon a large shallow dish so tbat its depth will be about 0'8 
of an inch, and in surfaces about three inches square, and 
then ignited and allowed to become well kindled , about 
one tenth of a gill of cbloroform will �xtinguiBh the fl ames ; 
and if attempts be made to relight tbe petroleum, tbe 
liquid will put out the match. Another experiment tried on 
a larger q uantity of oil, though retaining the same superficial 
area, showed tbat the same amount of chloroform sufficed to 
repeat the result. Mixtures of explosive gases mingled with 
t1;.e vapors or chloroform also lose, it is etated, in a great 
measure their inflammability. 

Tbe chloroform must be pure and free from alcohol. If, 
ho wever, the vapor of boiling chloroform or tbe liquid in a 
pure spray be introduced into the flame of burning alcohol, 
the latter becomes exiinguished. 

The composition of chloroform gives an explanation of 
these hcts, wbicb, however, are nevertheless very remarka
ble,inasmuch as most chemical treatises admit the inflamma. 
bility o f  the substance. The formula CH,Cl3 leads to the de. 
composition by heat. with the formation of CPH,and Cl and C 
become free. An relopile, covered externally with Blcohol 
and internally with chloroform, gives off clouds of carbon 
accompanied with intense fumes of hydrocbloric acid. 

From the preceding it would seem tbat,for UBe aboard ves
sels or in large storebouses' where great quantities of petroleum 
are massed, a reservoir of chloroform would furnish a means 
of keeping down conflagrations, the ravages of which at the 
present time it is almost impossible to check. This reser
volr,Abbt'i Moigno suggests, might be so arranged tb at, in case 
of a fire occurring in the oil at a certain point, its contents 
would there be conducted and discharged. 

We should imagine that a system of tube8, one leading to 
each tank, could be connected with �ome electromegnetic or 
other fire annunciator,tbe action of whicb,caused by t1 e heat, 
would open a valve and so admit tbe chloroform. It is true 
that the high cost of the lattlll would be wortby of consid
eration , but a suitable provision once made, at an expense of 
few hund rsd dollars, would,if properly enclosed, last inde fi .  
nitely ; and besides, t h e  expense would b e  trivial ba�ide the 
saving effected, of a ehip and her c&rgo or of a large ware
house. 

The author says that if his experiments, conducted on a 
still larger scale, prove equally successful. all he con fidently 
expects them to do, the resources of chemistry should fur
n ish a means of making one or the other chloride of carbon 
very cheaply. In fact, already the tetrachloride of carbon, 
CCJ3, may be easily produced through tbe sulphide. The 
difference b"tween the tetrachloride and chloroform ie tbat 
the latter, CH, CP, boilll at 140' Fah . ,  and its density is 1 '48.  
CCl4 boils at  172'4 Fah. and has a density of 1 '6. ThE> tetra· 
chloride is transformed partially into chloroform by reactIons 
indicated in chemical wOl ks. 

• • • • • 

THE LABGEST GAS METER IN THE WORLD, -The Gall 
Meter Company, Limited, have lateiy erected, at the Inde
pendF nt Gaslight Company's Works, Haggerstone, London,a 
station meter which is the largest yet made. Its capacity is 
150,000 cubic feet of gas per hour, and its measuring' drum 
delivers for each revolution 1 . 600 cubic feet. The cast iron 
tank, with its pilasters, cornices, etc. , is of the Grecian order 
and of the following d imensions, namely : 19 feet 8 Inches 
square, and the total hight from floor line to the top of pedi
ment is 20 feet 2 inches, and when filled to the working 
waterline containS . .  21,OOO gallons of water. The inlet and 
outlet connection!! 'are 80 inches diamet�r. The meter works 
well at three tenths of an inch pressure. 

• ·e . • 

.A NEW process for heliographic engraving is given in the 
L' Annie &ientijique. A photographic proof is appliea to a 
sheet of zinc, when the silver ,transferred from the paper to the 
plate, produces a metallic layer which enables the zinc to be 
attack ed by very dilute acids. 
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WIR E  WAY FOR T RANSPORTING ORES, ETC. 

The invention illustrated in the annexed engraving is an
other of the modern useful arrangements for lowering and 

raising buckets or cars from or to an elevation, for the pur
pose of transporting water, minerals, merchandize, etc. The 
receptacle travels down the way, which may be at any angle 
to the horizon until it reaches a desired point ; there, by me
chanism below described, the bucket is caused. to descend 
perpendicularly to a convenient hight from the ground for 
emptying or filling. On returning, the bucket is first lifted 
up to the way, and then hauled 
to the elevated point from 
which it started. This is all 
done automatically by a motor 
stationed on the eminence. 

In our engraving is shown 
a general view of the inven
tion, and in Figs. 2 and 3 the 
principal portions in detail. 
The bucket ready to descend is 
affixed to the hook, A, which is 
attached to a pulley which 
slides freely on the rod, B. 
The forward portion of the lat
ter is hook· shaped, �d is 
pivoted to a suitable support. 
The rear end rests upon a 
pulley, C, in a similar arm. 
Both supporting arms are pro
vidEd with wheels above to 
run on the wire, as shown, and 
are connected by a rod, D, 
pivoted to both. The lowering 
and hoisting rope, E, in the 
large view is, as represented 
in Fig_ 2, attached to the rear 
end of rod B. 

J ritutifit �mtritau. 
to be used for giving notice of the proximity of icebergs. It 
consists of a metallic thermometer placed outside the vessel. 
The moment the vessel enters water that is below a certain 
limit of heat, an alarm is sounded. This alleged French im· 
provement is set forth as one of importance, and as having 
originated with the �entleman referred to. But the device 
is of American origin, well known here. It is the invention 
of Mr. Charles Dion of this city, was described in the SCIEN
TIFIC AMERICAN, April 23, 1870, and was published in vari
ous papers throughout the country about that time. This is 

kiss & Stiles, which are claimed to adtmaterially to its effi 
ciency. It will be noted that the devic belongs to the class 
of tools in which the hammer is raied by a stiff belt or 
board passing up between two friction )lls. The hammer,  
instead of being attached to the board b)a rigid connection, 
has an elastic or flexible one, as shown at�, the object being 
to prevent the sudden jar and probable lestruction of the 
same, owing to the repeated shocks. 

Referring to tbe sectional view, Fig. 2, rotion is communi
cated between the rolls, B, by means of te two cog wheels 

shown. Tht teeth of this 
gearing are abays engaged, and 
hence the reolution is con
stant ; but in cder to cause a 
griping; of thelOard, the shaft 
of one wheel, od consequents 
ly the roll, wlch also work
thereon, is mo",d up closer to 
the other. Th. teeta of the 
cogs are of suffiient length to 
allow of this mO'ement, which 
need be but vel) slight. The 
sliding motion 0 the movable 
roll is effected b' an eccentric, 
C, connected witi a lever and 
rod, D, the actio. of which is 
clear from our illustration. 
The rod, D, whicb by the screw 
connection at E, rig. 1, is ad
j ustable as to len�h, is shown 
in Fig. 1 at the rght, and its 
lower extremity rsts upon the 
top of a vibratitg arm, F, 
which is pivoted, LS shown, to 
the frame. On tb hammer, at 
the same side, wll be noticed 
a wedge'l!haped Fojection and 
on the vibrating liece, a short 
pin, which may Ie located in 
either of the hole shown. 

An empty bucket, starting on . 
its downward course, is 10W� 
ered by the rope, E, until the 
point at which the filling is to ; 
take place is reached. On the 

WIRE WAY FOR TRANSPORTING ORES, ETC. Referring agail to Fig. 2,; G 

G are two clamp, up through 
which the board passes, and which are so arnnged that as 
the hammer ascends they will freely open of tlemsel ves, but 
on descending they will close and hold the ilammer ; how 
this is done is obvious from their shape. onnected with 
one of the clamps is a lever, H, whicb, passinf to the rear of 
the machine, is attached to a rod . and thus communicates 
with the treadle. It will be readily understool that, by press
ing down the latter, the operator raises th. lever, H, and 
hence the clamps, holding the same in such poUion as long a8 
he chooses and thus either freeing the board tom their gripe 
or preventing the pair of clamps acting for alY desired time. 
To the right of the machine (Fig. 1) is ShOWl a handle con
necting with and moving a rod, I. This acll in addition to 
the rod, D, to open or close the rolls at will. The lower end 
of rod, I, has a slot, so that the action of the lammer will not 
disturb the hand lenr, thereby preventin� the hand being 
injured as otherwise might be the case. 

way, and directly at such point, is secured a crossbar, F, which 
the hook end of rod, B, strikes against. The effect of this is 
to disengage the rea!' ep.d of rod, B, from the pulley, C, 
through the action of rod,  D, and to allow said extremity to 
descend. The bucket of course slides down by its own gravi
ty, leaves the rod, and reaches the rope, being finally lowered 
as represented to the left in the large engraving. 

As soon as the receptacle is filled , the motor commences to 
pull on the rope, and in so doing would naturally drag the 
car along the ground. This tendency, however, is imme
diately prevented by resistance of the hook end of rod, B, 
which, having caught over the crossbar, F, as the opposite 
extremity descended, retains its hold until the ascending 
bucket has reached the rod, B. The gravity of the recepta
cle causing it to descend to the hook end of rod , B, its weight 
:lisen gages the hook from the crossbar, leaving the car free 
to be pulled up the incline. 

In Fig. 3 is shown the mode of holding up the wire, G be
ing the support. Adjacent to this, in order to allow of the 
passage of the car, is a short railway, on which the outer 
wheels of the traveling pulleYfl, which are threefold, revolve. 
These being a trifle larger than the middle wheel, the wire 
will be relieved of the weight of the buckets while the same 
are passing the supports, and the opening, H, permits the 
parts which form it to pass with their pendent burden. 

The apparatus is adaptable to various uses, and may, it is 
suggested, be profitably employed when obstacles of any kind 
exist between localities frolll one to the other of which the 
transportation of materials is necessary. 

Patented June 24, 1873. For further particulars address 
J. Whitson Rogers, manufacturer and proprietor, Peekskill, 
N. Y. [See advertisement on another page. ] 

• ••• • 

A WIRE CLOTH BOOT. 
Quite a novel form of shoe or boot has been patented 

through the Scientific American Patent Agency, by Mr. Ro. 

bert Sommerville, of Sandusky, Ohio. Instead of making 
the whole covering of leather or other material in common 
use, the inventor proposes to employ wire cloth or gauze for 
the upper. The sole and heel are of course of leather,and the 
wire portion is secured to the former by means of a strip of 
tb'n metal fastened to the top of the sole by screws, and to 
which the upper is soldered. The principal advantage 
claimed is that the shoe thus constructed gives the foot free 
ventilation, while the pliability of the material is such as not 
to interfere with the free action of the member. We pre
sume that the inventor designs:it specially for Southern lati
tudes or for summer wear. 

. .  _ . .  
JeeberK Alarm. 

M. Michel lately presented a paper before the Academy of 
Sciences, Paris, describing as new an apparatus for vessels 

only one of many examples in which descriptions of new 
American inventions are translated from our papers by 
foreigners, presented and read to some continental society, 
and credit for the origination claimed on behalf of the trans
lator. 

------............... ------
THE HOTCHKISS OR FRICTION ROLL DROP HAMIIER. 
As we have already directed our readers' attention at some 

length to the value of the drop hammer as a means of forgo 
ing small articles in dies, it is hardly necessary to enume
rate the capabilities of this class of tool. and the advantages 

:-- - t 

which it offers to the machinist. It possesses an accuracy 
and rapidity in operation hardly attainable by other means, 
and in its speCial work is, in many respects, more desirable. 
especially in point of economy, than the forms of hammer 
operated by the direct action of steam. 

The machine represented in our engravings possesses cer· 
tain improvements, covered by the patents of Messrs. Hotch.' 

We can now, before proceeding with fmier d'ltail, follow 
the operation of the working parts. The ]ammer, we will 
suppose, as represented in our Fig. 1, is inthe act of riBing. 
This it will continue to do until it  strikes m adjustable col
lar, J, on the rod, D, raising the latter up. As soon as its 
lower end is lifted above the vibratory ara, F, a spring on 
the latter pulls it under. and thUll the rod,D, is supported in 
the position to which it is lifted . The cOlsequence of rais-

Ing the rod, D, however, as we have abo�e shown, is to open 
the rolls ; hence the hammer falls, to be caught, however, in
stantly by the clamps,  G. These are held open by the pressure 
of the foot of the operator on the treadle, and therefore the 
hammer is free to deliver its blow. Thl8 it does, but OIl do
ing so its wedge-shaped projection strikes the pin on arD, F, 
and pU8hes the latter:out from under the rod, D. The rod 
falling agaui, by its own weight, closes the roll8, ani .the 
hammer is once more lifted. This operation i8 repeatei Just 
as long as the clamps are held open by the treadle, by �leal!
ing which, at any moment, it will be noted, the clam}s will 
be thrown in action, and hence the hammer arrestedat any 
point on its down stroke. It will be clear, from the above, 
that a continuous series of blows may be maintained >y sim
ply keeping the treadle down ; and the force of these !trokes 
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depending upon the faU of tLe hammer, is regulated by ad
fusting the collar, J, to cause the opening of the roUs sooner 
or later. For governing the motion of the head more accu
rat.ely, delivering longer or shorter blows or drops of varying 
hight, the hand lever provides a simple means. By this the 
rolls can be brought together or separated at any moment. 
The hammer can be held up at any point below the coUar by 
simply bringing the lever iota action when the head attains 
the desired hight, so that the next blow can be given from a 
state of rest of less hight than that for which the collar is set. 
A gentle pressure upon the treadle, slightly relaxing the grip 
of thll clamps, will allow the hammer to descend slowly ; and 
by removing the pressure, an instant stoppage and suspension 
of the head is effected. The clamps, in holding up the ham
mer, keep the board from touching either roll, and prevent 
the same from being worn. By means of the set screws, 
shown on the back roll and on the clamp in Fig. 2, these por
tions are made nicely adj ustable to different thicknesses of 
board or belt. 

The machine, we learn from parties using it, is reliable 
and efficient in practical operation, and its construction, while 
simple, is of durable and strong material. It needs no expla
nation to show that the entire apparatus is completely under 
the control of the operator, as much so, in fact, as the steam 
hammer, and hence the blows may be graduated in force and 
rapidity, to an extent, it is claimed, unattainable by other de
vices. It is manufactured only by the Stiles and Parker Presl! 
Company, of Middletown, Conn . ,  to whom letters for fur
ther information may be addressed. 

• ••• • 

Coft'ee a8 a Dl8lnfectant. 

Roasted coffee, says the Hom(JJopathic World, is one of the 
most powerful means, not only of rendering animal and vege 
table effiuvia. innocuous, but of actually d estroying them. In 
proof of this, the statement is made that a room , ill which meat 
in an advanced degree of decomposition had been kept for 
• ome time. wa1! instantly deprived of all smell on an open cof· 
fee roaster being carried through it, containing one pound of 
newly roasted coffee ; and in another room, the effiuvium oc
casioned by the cleaning out of a cesspool, 80 that sulphureted 
hydrogen and ammonia could be 'clearly detected, was en· 
tirely removed on the employment of three ounces of freshly 
blllnt coffee. Refrigerators sometimes get musty from flesll, 
fowl, or fish, kept too long in them. No remedy for puri. 
fying such receptacles, so simple as burnt coffee, can be em· 
played. 

• ••• • 

THE TODD AND BAFFEBTY HOISTING ENGINE. 

The above named machine is so pl!l.inly represented in the 
annexed illustration that but few words are needed supple
mentary thereto. It is, in brief, a double rever!ible b /)ist
ing engine with drum attachments, the two drums, winding 
and unWinding at the lIame time, being geared to the actu · 
ating mechanism by spur wheels. The engines are of a 
well known type, and are constructed, as is the entire appa. 
ratus, with a view to eCJnomy, simplicity, and durability. 
Selt.packing pistons are employed, the link motion is used 
for reversing, and every device which experience can sug· 
gest has been added in order to produce a strong and reliable 
machine. 

The manufacturers are the Todd & Rafferty Machine Com. 
pany, of Paterson, N. J. They inform us that I!ince its in
troduction the hoister has met with a wide appreciation, and 
a sale in numbers counted by hundreds. It is largely em. 
played in the mines, mills, and furnace establishments of 
Pennsylvania, and no less than sixty machines are in con
stant use by the great Thomas Iron Company. We need 
hardly add that the repl1tation of the manufacturers is the 
best guarantee for the excellence of their work, and hence 

further recommendation at our hands is unneceSlary. The 
reader interested can obtain further information by address
ing the Todd & Rafferty Company, as above, or at their ware
rooms, 10 Barclay street, New York city. 

• .•. e 
THE COBAL ECRDA. 

This plant (OJChmea fulgenB) is extremely elegant in habit, 
req uires but little attention to grow it hI. perfection, and 
forms a very decorative plant for the greenhouse, stove, or 
drawing room. Same of the species are hardy in constitution, 
and remarkably tenacious of life ; indeed, they may be 
grown with less trol1ble than any other class of plants, if we 
except succulents. The plant illustrated, says The Garden, 
to whlch we are indebted for the engraving, forms a striking 
object in a conservatory or drawing room vase, especially 
when bearing clusters of coral. colored,'purple-tipped flowers. 
The leaves are bright green, robli.st in character, and grace· 

tully recurved. Its flower spikes continue in perfection for 
several weeks at a time, and form conspicuous objects. 
Nearly all the species grow vigorously in good sandy loam , 
to which a little leaf mold may be added, and they �hould be 
liberally supplied, when growing, with water at the roots. A 
little clear m!1nure water, too, strengthens them in a marked 
degree, and aSI!ists them in producing strong flower spikes. 
They are easily propagated by taking the offsets produced by 
the old flowering plants, and potting them at once in �mal1 
pots, which may be plunged in a gentle bottom heat until 
well rooted , after which they may be encouraged td 'make 
good growth, and wIll generally produce Howers the second 
year ; but, for decorative purposes, this plant is always hand. 
some either in or out of bloom. 

------................ ------

New Researches In WInes and their Colors. 

M_ Duclaux, has recently submiited to the French Acade· 
m, of Sciences, two notes, in which he gives the results of 
recent investigatl9ns into the nature of the coloring matter 
and volatile acids of wines. Some interesting facts regard
ing the effect of the latter constituents are given, as well al!I 
in relation to the peculiar substance to which is due the rosy 
hue. The latter is a transparent mass having the color and 
consistence of currant jelly. It is soluble in water and in 
alcohol, to which it gives a violet reddish tinge which quick. 
ly tums to bright red on the addition of a trace of acid. Left 
for some time to the infiuence of the air, and especially in a 
heated place, the substance absorbs oxygen,darkens in color, 

375 
and becomes more and more soluble in water. It finally is 
deposited in pellica.les, which, when the "olution is complete
ly evaporated, remain in the form of a coherent paste, quite 
opaque, and finally hardelling and becoming detached in 
scales after cooling, In this condition, the substance is not 
soluble in water, but remains so in alcohol, which it colora a 
fine purple even in tIle absence of acids. 

This Is Nature's colOring, but art frequently adds other ma o 
terials to darken the hue,or to mask the fraudulent additions 
of water. The commonest substances used are mauve, phy. 
to!acca deca.ndra, and cochineal. These can be distinguished, 
M. Duclaux tells us, as follows : For mauve,the coloring ma' 
terial under the action of oxygen acts in reverse manner to 
the true substance, that ie, instead of becoming insoluble, 
it becomes more soluble in water. Cochineal may be de· 
tected by the characteristic absorption bands in the spectra. 
scope, which are essentially different from those of wines. 
L,-stly, phytolacca is found by means ot the nascent hydro. 
gen, which causes it to discolor quickly,while it does not alter 
the tinge of pure wine except very slowly. 

With reference to the volatile acids in wines, M. Dilclaux 
states that, when the latter are healthful, they contain acetic 
acid in very slight proportion, mixed with from one twelfth 
to one fifteenth butyric acid. He notes the existence of 
valerianic acid ,of which the quantity does not exceed 0-1 grain 
per quart, and also, in proportions almost infinitesimal, a su' 
perior fatty acid,of which he is as yet unable to ascertain the 
nature. The various causes of deterioration in wine carry to 
the composition of this mixture of acids various modifica
tions_ Thus when the liql10r is turned, nearly equal quan
tities of acetic and melacetic acids are formed. Bitterness 
develops acetic acid, butyric acid, and the fatty acid above 
referred to. 

• ••• •  

A n  Amusln&, ChemIcal Experiment. 

Place five glasses in a row, then pour into the first a solu. 
tion of potassium, the second a solution of corrosive subli • 

mate, the third a small quantity of iodide of potassium and 
some oxalate of ammonium, the fourth a solution of chloride 
of calcium, and the fifth some sulphide of ammonium_ Now 
pour part of the contents of the first glass to the second, and 
a scarlet color will be obtained ; next pour the second into 
the third, and the mixture will be colorless ; again, pour the 
third into the fourth, And the contents will be white ; finally, 
pour the fourth into the fifth, and the mass will be a dense 
black. Then you will have had two glasses colorless, one 
scarlet, one white, and one black. 

_ .•. • 
Refraction Of Compressed Water. 

Y- Mascart followed M. J amin's method, sendiI!g li ght 
through two tubes filled with water, and counting the inter. 
ferential fringes which passed a point of the spectrum whlla 
a difference of pressure was prod uced. A change of pressure 
of 1 meter mercury caused the displacement of about seventy 
friDges ; and as the tenth of a fringe could be measured, there 
was much precision in the arrangement. The number of 
fringes displaced by corresponding variation of pressure is not 
constant but increases with the pressure. The author de. 
duces from his experiments the coefficient of compressibility , 
and the liberaiion of heat produced by compression of 
water. 

------........ . � . .. -------
AT a recent soirlie of the Royal Society, Dr. R. Norris, of 

Birmingham, exhibited experiment! to illustrate a form of 
contractive energy which displays itlelf in various sub. 
stances. Among other things the doctor showed that the 
statement that india. rubber contracts by heat is incorrect ; 
this substance, it is trl1e, contracts in the direction of its 
length, but it expands in breadth at the same time, thus re o 
sembling the so·called contraction of muscular fiber. 

THE TODD AND RAFFERTY HOISTING ENGINE. 
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SCIENTIFIC AND PB.A.CTICAL INFOR.ATION. 

BLACK: PHOSPHORUS. 
The essential feature of thil body, says M. Blondlot, is 

that in a .tate of fusion it doe. not differ from normal phos
phorus. At the moment of lolidification, howner, it aui
denly becomes black. On re-fullini, it agahl turns white, and 
so indefinitely. 

A SIMPLE LEVELING- INilTRUMENT. 
M. Goulier proposes for the above a pendulum hung by a 

double point, which carries, rigidly attached, a c01limator 
formed of a small tube hermetically closed at one extremity 
by a piece of ground glass. At the other end is a conver' 
ging lens, 18 inches in diameter and 54 inch focus. The radi o  
UI of the exterior face of  the lens should be six or  seven 
timeR less than that of the interior face . At the principal 
focus is a diaphragm pierced with a hole 0 '06 inch in diame
ter, across which ill a thread of black cotton. By suitable 
construction. the pendulum being at rest, the plane passing 
through the thread and the optical center of the lens is hori
zontal. On looking through the lens, the observer seel!l the 
thread BS a horizontal line, which marks on the field the 
intersection of horizontal plane through the instrument. 
By placing the eye in proper position, the thread and exterior 
objects may be seen at the same time, and the mark on a lev
eling rod may be adjusted to coincide with the thre&d, 80 ob
t&ining a level. 

DANGERS OF METHYLIC AJ,COHOL . 

Serious m&l&dies, says the Lyons Medical, have been en
gendered among the workmen in two industrial establish 
ments by the employment o f  methylic alcohol, that is, wood 
naphtha, or alcohol derived from wood. The material is 
used in the finishing of felt hats and of silk fabrics. Its ac
tion is directly upon the mucous membrane exposed to its 
emanations, and also, through the nervous aystem, upon the 
entire organintion. 

The effect is first noticed upon the ocular conjunctiva, 
which becomes inflamed and inj ected, producing a sensation 
of sand in the eyell. A copious flow of tears and extreme 
sensibility to light (photophobia) follow, incapa.citating the 
sufferer for work. Further symptoms inclUde intense cory za 
and inflammation of the pharynx and bronchial tubes, to
gether w ith trouble of the digestive organs. Severe head
aches and feelings of heaviness ond depression are always 
present. The rigor of the malady depends upon the extent to 
which the person is exposed to the alcoholic fumes. The 
workman who finishes the bottom of a hat is attacked more 
severely than the one who prepares the rim. It has also 
been noticed that cabinet makers who use the material in 
varnish are freq uently attacked with tetanic convulsion s  of 
the fingers, unknown previous to the employment of the al
cohol. 

THE COMMERCE OF THE WORLD. 

Lea Monde8 says that the eleven principal nations of the 
world, Great Britain, United States, France, Germany, Bel
gium, Austria, Russia, Italy, Spain, Hollaud, and S weden, 
have more than doubled their aggregate corumerce in less 
than twenty years. The foreign trade of these countries 
amounted in 1855 to $4,251,700,000, and in 1872 to $9,272,-
000,000. showing in 17 years an increase of $5,034,300,000, 
or 1 1 3 '5 per cent. The increase in popUlation during the 
above perIOd is 40, 177,000 souls, or 14'8 per cent ; and during 
the first mentioned year the commerce per capita was $15. 62, 
in the last year $29. 76, or an increase of $14. 14 to each per
lion. 

Mr. Gladstone, we notice, recently Itated that during the 
last half century Great Britain had accumulated more wealth 
than during the entire period of her history. The HiDrell 
above given would seem to prl)ve this view. 

• • •• • 

The Warmth of' Clothing. 

In a careful Study of the subject of the warmth of clothing, 
recently published, Dr. Max von Pettenkofer has pointed out 
that the permeability of stuffs to air is a condition of their 
warmth. The London Medical RlXord gives the following 
abstract : Of equal surfaces of the following materials, he 
found that they were permeated by the following relative 
quantities of air, the most p orous, fl&nnel such as is used or
dinarily for clothing, being taken at 100 :-Flannel. 100 ; lin
en of medium fineness, 58 ; silk, 40 ;  buckskin, 58 ;  tanned 
leather, 1 ;  chamois leather, 51.  Hence if .the warmth of 
cloth depends upon the degree in which it keeps out the air 
from our bodies, then glove kid must be 100 times warmer 
than flannel, '" hich every one knows is not the fact. The 
whole question, then, is resolved into that of ventilation. If 
several layers of the same material be placed together, and 
the air be allo wed to permeate through them, the ventilation 
through the second layer is not much le811 than Uuough the 
first, since the meshes of the two form a system of con
tinuous tubes of uniform diameter, and the rapidity of the 
movement of the air through these is eff"cted merely by the 
resulting friction. Through our clothing, then, pasles a 
stream of air, the amount of which, as in ventilation, depend! 
upon the size of the meshes, upon the difference of tempera
ure between the external and internal atmollphere, and upon 
the velocity of the surrounding air. Our clothing, then, is re o 
quired, not to prevent the admission of the air, but to regul
ate tho same so that our nervous system llhall be senllible of 
no movement in the air. Further, our clothes, at the same 
time, regulate the temperature of the contained air, as it paslles 
through them, so that the temperature of the air between tl,e 
clothing and the s u rface of our bodies averages 840 to 860 Fah. 
The hygroscopic property of different materials used for cloth. 
ing essentially modifies their functions. This property variell 
with the different materiala : wool, for inltance, tak •• up 
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more water than linen, while the latter take. up and gives 
off its watery contents more rapidly than the former. The 
more the air ill displaced by water from the clothes, the less 
will be their power of retaining- the heat ; in other words, 
tlley conduct the heat more readily, and hence we are quick
ly chilled by wet garments. 

Pe rmanence of' .he Hydrocarbon Ga •• 
A very natural doubt has exilted in the minds of Bome of 

our belt gas engineers whether the hydrocarbon gas could 
have tile same permanence under the influence of low tem
peratures as ordinary coal iSS. Considering the ease with 
which air or even poor coal gas which has been n&phthalized 
parts with an important portion of its illuminants at a low 
temperature, it has been argued that the non-luminous 
lIubstratum of combustible gases, got from water by the hy 
drocarbon process, would in like manner part company with 
the illuminants derived from the bituminous coal distillation 
as Boon as the mixture should be powerfully refrigerated. 

• • •• • 

Tran.paren' Pho'o�raph •• 
A lanndress's flat iron is, perhaps, the most convedent 

thing that can be m ade available for monnting the print up
on the glass-using a piece of bibulous paper between the 
iron and the print to absorb the superfluous paraffin. Such a 
mounting may be very usefully employed for securing the 
soft effect produced by placing a second picture behind the 
transparency. 

In this method of manipulating it will be necessary to melt 
the paraffin, and perhaps the following mixture may be 
utilized with advantage,as it is fluid at ordinary temperatures. 
or, if not so, the warmth of the hand will render it liquid. 
The small quantity of Canadian balsam is introduced for the 
purpose of making the print more adhesive to the glass ; but 
we really h ave grave doubts as to its proving of any great ad· 
vantage in practice, because even this substance is, to a cer· 
tain extent, amenable to the action of the liCht and oxygen : 
Paraffin 2 drachms, benzole 5 fluid drachms, Canadian bal
sam half a fluid drachm. 

The paraffin should be melted ,  removed some distance from 
the light, and four fluid drachms of the benzole added during 
agitation. The Canadiau balsam is to be dissolved in the 
other drachm of benzole, and the whole is then to be mixed to· 
gether. Paraffin and Canadian balsam do not mix very well; 
but with interpoaition of the menstruum, benzole, they seem 
to blend perfectly. 

The advantages of such a mixture as the above are that it 
can be applied cold with a brueh, and that it drys perfectly 
in a nry short time if the benzole be of good quality. To 
perfect the adhesion, however, we would recommend that 
the warm iron should be passed over the surface after it is 
quite dry. Such an operation also ensures the volatilization 
of any traces of the benzole that might remain. The same 
solution might, perhaps, be used with advantall"e to preserve 
prints from atmospheric influence.-BritlSh Journal of Pho
tography. 

• I •• • 

Tran.ml.",lon of' Power by Wire Ropes. 

At a meeting of the Institution of Mechanical Engineers, 
London, Mr. Morrison described thE> mode of transmission in
troduced by the Brothers Hirn , and now extensively used at 
Schaffhausen,on the Upper Rhine. It appeared that they first 
ueed Hat metallic bands to transmit the power ; but these 
bein� found objectionable, round wire rope wall Bubsequently 
adopted instead. The rope is uaually made of fine steel wire, 
as it must be very tough and flexible. This wire rope, 
which is about 1 inch in diameter, and contains 72 strands, is 
run at a high velocity, over pulleys of large diameter. The 
total loss of p ower by friction, etc. , was stated to be 2r per 
cent, and it appeared that, of 120 horse power existing at the 
motor wheel, 100 horse power waB utilized at 2,200 yardB di�
tance ; but it could not be elicited in the discussion how 
these fi�ures had been arrived at . It was also estimated 
that iron shafting, capable of transmitting the same power, 
would involve the use of 3,000 tuns of material. Various ma
�rials were tried for facing the grooves of the pulleys, s uch 
as copper, leather, etc., as there either was excessive wear in 
the groove, or the facing destroyed the rope. The best ar
rangement was found to be a dovetail groove, filled in 
with gutta percha, in which the rope soon made a channel 
for itself, after which the wear was not exceBsive. The pul
leYB run at the rate of 50 miles per hour, and the ropes last 
from 1 t to 2 yeare. 

Dr. C. W. Siemens, F. R. S . ,  remarked that there wall no 
doubt that, by running ropes at from 30 to 60 miles per hour 
over pulleys, a large amount of power .could be transmitted 
with but little w&ste. 

Mr. William Smith said that in 1837, soon after his father 
had inveuted wire lope, it W&ll used very similarly, and in 
1889 and 1840 it W&ll introduced on the Regent's canal for 
towing barges through the tunnel beneath the Harrow road, 
and it waB alBO taken 8t or 4 miles along the bank of the 
canal. The bargeman simply threw a catch line over the 
running wire, and let go when necessary. It was tested 
against the screw, duck foot propener, and others, but was 
not found to be economic. He had many tlmel!l lIeen a simi
lar application of the principle ; the fiy rope of an ordinary 
ropery was an illuatration, but that had long slnee been ob
solete. He would like to know whether the paper claimed , 
as a novelty, the introduction of endless wire ropes for trans
mitting power to a distance ; if 110, he doubted whether the 
claim could be subBtantiated. If the novelty merely con
lIisted in the running of the ropes at a high veloci�y, which 
was all he could see in it, there might be something in the 
claim. 

• •• • • 

IT appears from the soundings made by the Challenger ex
pedition, from both the New York and the Halifax section II, 
that the true Gulf Stream or Florida current is a limited 
river of lIuperheated water, of which the breadth ill about 
sixty mUes near Sandy Hook, while near Halifax it has sepa
rated into divergent .treams forming a sort of delta ; its 
depth (&II determined by the use of the current drag) being 
nowhere more than 100 fathomll. This river reats upon the 
remarkable stratum of 60· to 65°, the thickness of which 
distinguilhes the Welltern from the Eastern Atlantic be
tween Bermuda and Azorea, while at leiS than double the 
depth of that layer we come into what is �learly polar 
waier. 

Experiment, before which all preconceived notions must 
bow, completely disproves thi s  hypothesis, and we are able to 
declare most positively, say Professors Sill iman and Wurtz, 
that the hydrocarbon gas h far more permanent under the in. 
fluence of extreme cold than any coal gas we have been able 
to put to the same severe test. 

The results of many careful experiments by these gentlemen 
show a loss of from 10 to 40 per cent of illuminating power 
for slreet gas under the influence of cold, and no loss for hy
drocarbon gas. 

• • • • • 

THE policy of the Russian Government is to compel all its 
subjects to worship under the forms of the Greek Church, 
otherwise to leave the country. A large and flourishing 
body of Russian Baptists. known as Mflnnonites, have been 
obliged to leave, and are now coming to this country. They 
have purehased l&rge tracts of lands in Nebraska and Kan
sas. The advance guard, 185 iii number, arrived here a few 
days ago with $60,000 in coin . The total number to be ex
pected is about 25,000. T iley are industrious, reliable peo
ple, and will be gladly welcomed here. AU d espots who have 
similar good people to spare wll 1 please ship them to the 
United S tates. We have elght billions of acres of good lands 
in reserve, from which they may choose home •. 

• • • • • 

MM. Crouzet and Colombat have j ust brought before the no
tice of the Paris Academy a method for reodering phips in
submersible through a new application of comprepsed air. ' 
They propose that the hull be divided into two parts by a 
bridge across at the water line, in such a way that air cannot 
penetrate from the lower to the upper part. If a hole be 
made in a hull through a collision, the water will immediately 
enter ; but it will not wb olly fill the lower compartment, for 
the inclosed air, not having any outlet, will be compressed, 
and win ere long equilibrate the external force. From this 
moment the ship will cease to sink. It will, in fact., be in the 
position of a diving bell. 

• • • • • 

PHOSPHORUS AS A CURE FOR CATARACT.-Dr. Combas 
gives a ca5e of a girl . aged twenty-four, of nervous, lympha
tic temperament, suffering from capsulo.lentlcular clltaract, 
hardly able to discern light from darkuess ;  suffered frequent 
headaches. Two or three drops of phosphorized oil were 
dropped into the eye daily, and frictions of the /lame used 
over the forehead. After foar montbs of this treatment, 
which was used perseveringly. the pye improved, colors could 
be distinguished, and the opacity of the lens so far d iminished 
that it could not be discerned at a distant of two or three 
paces. 

• • • • • 

M. ALVERGNAT has devised an ingenious apparatus which 
shows that an electric current will not pass equally well in 
two directions. T wo glass tubes are conne('ted together at 
the ends by arched l'iece�, and in one the points of a number 
of small glass pipes are turned in the opposite d irflction from 
those in the other tube. The current instantly pas�es 
through the tube in which the points are apex toward the 
negative poles. The tubes are filled with hydrogen, showing 
the oscillation of the luminous zont's with great clearness. 

_ .•. -
AN old and dirty sponge may ba cleaned by first soaking it 

for some hours in a solution of permanganate of po\a�s ,  then 
equeezing it, and putting it into a weak solution of hydro
chloric acid-one part acid of commerce to ten parts water. 

• • • • • 

DECISIONS OF THE COURTS. 

United State. Circuit Court---Dl",'rlct ot New Jer.ey. 

[In pqulty.-Before Nixon . Judge.-Declded April . 1874 . J  
PATENT FASTBNING FOB TRAVELING BAG8.-WILLIA){ BOE)[ER Vi. EDWARD 

SUlll el al. 
NIXON. Dlltrlct Judgt: 

Tbe btIl l. filed In tbl. ca.e for an alleged Infringement of letter. patent 
r:.

nte/j to t.he complatnant July Sit 1866, for I i  Improvements In Traveling 
?:e'�efend."nt., tn tbelr aoswert aver that the ('omplatnaut 11 cot tbp. 

orlglntl ond lI.rst Inventor of tbe Improvement claimed : tbat It had been 
prevlouBly ln U8e and wall known to a large nnmberof personA Darned ; tha t 
a lmowle:lge of tbe lnventlon bal been acqnlred by the complalnan ' abroad: 
and that he had lurreptltloullyand unjnstly obtained said 

!f.
.tent here ; and 
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There was no contramctton of the wltnaasel, and thei r evtflence Seem8 
�� :��al���O�:�:��':!'!-.::r�.rJ��,:!·��������� \�":���I:I�°a";!t;.nla��o,;t�oe 

In reference to tbe knowJedge and publ1c use of tb.e inYent10n In tht� coun· 
�Vt:�� t�: !��':r���e; �Y��:I�h:t!�::enBt�� tthtlee;: rsa:o

n
�e������r������Ot��i 

the patented Improvement of the complainant was known anJ in publ ic 
ule In the United Statel for leveral ) ears prior to hi. apP lication for a 
patent. 

It mnat be borne In mind tbot It 10 not nece •• ary to bold . In order to 
avoid the patent, that the compla.lna.nt knew of the prior exlptence and 
uoe of hl. lnveDtlon. He must not only believe hlm.elf to be. but he mllst 
be. both an original and the drst Inventor . h he acquires hiS " nowledge 

��o���i��:':.�g�I����d �f���[ih��tl�I������e��I:,lb�IISI��t ng: iI;s�dl�� 
ventor. 

After a mOlt carefnl examination of the testimony of the wltne ••••• and 
after reasonable allowances for�the Imperfecttons ot  hl1man memory-gtv· 
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Jodtc&tloD of thts court In the calle of th� same f�olDpl81n Int &(!':a1nst Samuf!1 
Loaowltz tl al .• ln whiCh the patent wa. susta ined-It srems impo.ol bl e 10 
�f:�:C���! !�'it t:!��I�� t�"J�r��ig:.�t:��ru��f��'!,1.tg�����: :�� J,��; 
yell.rB Defore the patentep. Claims to have made his invent Ion ; and that l UI 
use W&B not a 81nlle expertment by a.n Inventor wbo u{tE-rward aban c o  l ed 
It from It I IUDPoaed Inut11lty . but was 80 frequent.ly opplled to. and  u.ed 

�g�:'e,t��;!:�:.t�!��j,�t� J�t:�t the Dublle with the rlKuto to use tile 
The evtdence sustaIns tile darPDc e of want of novelty and prIor U ••• and 

there mUlt be .. dt'crep: for the defendants .  [JonatAan. J(a,..1Iall. E.q . •  for complainant. ;Jr"urlt. H. Betlll, EM/ • •  for defelldantl.J 
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Improved Vottoa Bale Tie. 
Jamel H. Lane,  Waco, T.x.-Thll lnvention relate. to an Improved form 

of tIe or hnckl. for cotton hale handa, the I.me con�lltlng of a met.l plate 
provIded with . hook .t either or botb Ind., and wltb one .r more bookl 
located Intermediately at tbe ends.. Thes. hooks are made by cutting 
aw.y tbe enda of tbe pl.te 10 •• to bave central tODpel, wblch are bent 
over. 

Improved BulldlDg B locka. 
Thomas B .  Rhodes, Loetonla, Ohlo.-Ho11ow .p.cel extend through the 

bloclrB from bottom to top, to makc hollow walli . The perts by which tbe 
two Iides of thc b lock. are connected .re .... nled 8ulll.eloDtly dlltant 
from tbo end. to form groovcl therelD , ln whleb tonluel on other blockl 
11'111 lit to lock the blockl llrmly together. These groove. and tODpel may 
be ID dovetail form . The part s wm, lu 80me easel, extend to the top of the 
blocks, .nd ID other. not ; and In such calel blDderl m.y be DIed to lock 
the blockl togetber by placlDI tbem on the upper eDdl of 1.ld p.rtl, 'o tbat 
the adj.cent parts of tbe two blockl to be locked together are received be· 
tween the partl of the blndera. It Is pro pOled to deepen and otherwlle 
form the groovel. botb horlzont.lly and vertically, 10 "I to ule long blDd· 
ers of wood or Iron, extending from eDd to end oC.  wall at the top, or from 
bottom to top. It Is alBo pro pOled to arrauge the openlDgl In the top blockl 
10 that bot air admitted to Ihem may circulate throurbout the .pacel In 
all outllde walll, and In partitIon., If preferred, for heating the rooml, an d 
coonect 1.ld Ipacel wIth fnro.ces or otber heatlng allpat.tul Cor the Intro 
ductloo of he. t. By molding these block, they can be readily and cheaplr 
m.de, l n  aoy approved form aD d sIze, botb plaIn and ornamental , .Dd thu' 
.1I'0rd dellrable buildIng m.terbl lor leI" COlt than brlckl or wood. Holel 
may be formed ID tbe blocks when molded, to make CODtlUUOU' pa.s.ge., 
where the blockl are JOined, for conducting water from the eavel trough 
to the gronDd ; .lso for speaklDg tubes, .Dd the like . In l.ylnl np • 11'.11 
with thele blocks, e.ch l.yer Is temporarily encloled In • e •• lng of woo�, 
.nd hot cemeDt  Is poured In, to 11011' IDtO the lutentlce. and 1111 them up
.nd unIte the blocks. 

Improved Middlla .. " Purifier. 
Renben Royer, Ephrata, P •. -A reel recelveo the mIddling. thronlh a 

• pout. There II a partition In the cheat, cnttlDg 011' l eturn� before the 
mlddllngl .re taken 011'. A f.n blowl Into the chest upon tbe reel .  to cool 
and elearlt,and there are chntel formlog a hopper below the reel to dl.charge 
the mlddlloga on the reclprocatlnl aleve, and for preventlDI the blalt 
from the f.a belOW from blowlnl np Into the reel space . The blaat from 
tbe upper fan .100 .Idl to prevent the bl.st from the lower fau from pa.l· 
Ing upward. The fan .t tbe bottom of the chelt blows In through ODe Ilde 
of the chelt, ·v throalh the Ileve, .nd out at the otner Ilde throulh . 
p.I •• ge,  whIch II rea-nlated by • valve, to control the blast. The .econd 
fan and the p •••• ge .re al long a. the sieve, to c.ule the bl •• t to .ct alike 
tbroughout the lenlth of  the Ileve, by whIch the action Is uniform and 
very emelent In lep.ratln&, the Itlht fuzzy m.ttera whIch do not contaIn 
1I0ur. 

Impl'oved Aaxili a ry Heater lor Steam Fire Ba .. laee. 
Ab •• lom B. H.llock, Portland, Orolon.-Thls Invention con.lst. In 10 

arr.nglng au .uxm.ry he.ter on the he.rth or foot plate oC a Ite.m lire 
englre, and 10 connecting It  I heating coil with the boiler thereof that the 
two Bhall form one compact and portable machIne, c.pable of performing 
the functlonl of a .te.ia lire enrtne of the ordInary klud In • more eJrectln 
manDer. 

Improved Saw Grladla. Machla •• 
William Dreyer, Newark, N. J . . ... Ignor to hlmBelf .nd George B.  Sharp, 

New York clty.-The It one Is mounted In the middle of the frame near 
one end, between the parts of the houslol fr.me, whereon strong block., 
h.vlng the guIde way. for the reclprocatln&, fr.me, are monnted. The 
... aYI .re ontolde of the blocks, where the grIt from the atone ... m not Itt 
In  .od cnt them aad the III del out to .ny materl.1 exteut. The slldel of 
the law·c.rtylng frame .re geared to the crank .h.ft lu a simple .ud luex· 
penllve arrangement. The wrl.ts are adjnatable to chanle the leolth of 
the throw, .nd the connecting wrlltl .re al.o .dju.table .10DI tbe Illdel, 
to chloge the bar, to which the law plate. to be grouud are attached, to·  
ward or from tbe otone.  There II  a pre •• er block above the .tone for 
pres.lug the saw down on It, whIch II attached to a long bar IItted to 111 de 
up and down , and provided with lever. for railIng Iud lo ... erlng It. Under 
the end. of the block are ,prlDII for holdlnl the IIlock 011' the 1I0ne when 
the a.w plate II removed. 

Improved Bale Tie. 
Abram B .  Hag.m.n, Jackson, La.-Thll I. a band for ballol' cotton and 

other commodltlel or "rtlclea, wbereby • •  ep.rate bnckle or tie I. dll· 
peoaed ... Ith ; and It conalltl In one or more projectloo. on the edge or 
edge. of Lhe band. la  combln.tlou with slit. for locklnl the band .round 
the b.le.  In lockIng the band, the end In wblch are the Iman .lIt. I. palsed 
through a V .hapea opening, wblch openlDg Is re-enforced by ooe oC the 
projectloDl. The frIction thul produced keepa tbe band In place, .nd pro· 
tecli the JoInt a. the bale Is  tumDled .bout, .ud .lso facilitate. the opera· 
tlon of lockIng the band. 

Improved Shaft Voaplla ... 
Edward G. Shortt , C.rtbage, N. Y.-A cyltndrlc.l body Is caat wtth an 

eccentrIc rece.s, formlDg • •  eat for tbe wedge to slide ou .Ioug tbe circum· 
ference of tbe recel.ed part . The cu"ed wedle Is of eccentrically bored 
.haped, of Ie •• leDglh tha" the recel., and Is provided wtth Iroove. IIttlng 
Into correlpoD dlog rib. of tile body, to prevent the Iltdlng of the lame OD 
thl ahaft In loogltudlnal direction. A wedge- shaped key I. drlveu In .t 
the broader end of tbe recel., Ind force. the wedge around the .haft, 
lecurlnl' • rigid connection of the parts In eIther dlre'ltlon . The parla 
may, however, be quIckly .nd e •• lly detaChed ou taklnl out the key which 
lives pl.y to the eccentric wedge .nd Ihaft . 

Improved Miterlag Machiae. 
BenjamIn Bernlteln, M.s Hambnrler, and Achille KleIn , New York 

clty.-In tbe frame are formed two groovel to receIve brackett, seld 
groove. being .rflAnged at right .ogle. with e.ch otber, .nd at .n angle of 
forty·llve degreel  wIth the length of the table. The 1.ld braCket. may be 
moved ferw.rd or back, to adjuat them . In the upper endl of the bracketa 
revolve the mandrel., to whIch the S.WI are lecured. By thll conltrnctlon 
the oawl, as they become .maller, may be 10 adjnlted that their forw.rd 
.Idel may meet . By suItable conltrnctlon, by prelalng a treadle down. 
w.rd, tne table will be r.lsed, prelllDg the moldIng upward .g.ln.t the 
a.w8, so that the ,.WI will oegln to cnt upon the face of the molding, 
cauoln&, the .ame alway. to prelent • cle.n, Imooth cut, and preventing an 
breaklug out or Ipllnterlng of laId face . A gage m.y be moved forward 
.nd back to adjust It to the wtdth of the moldlDg to be mitered by movlnl 
a rack outward or I�w.rd 10ngltndln.lIy, the arrangement of the operatIng 
mechaullm keeplDg the beveled endl of the p.rts of the pge .11 the tIme 
close to the aa wo.  

I mproved Harveater Rake. 
Jacob Grayblll, Akron, Ohlo .-The easentlal feature of Ihll InventloD I. 

that the raJ<o head I. dr.wn across the platform, Iweeplog the grain before 
It, .nd npon Ita retnrn movement la carried .bovo I.he old platform, ao a. 
not to dlRtnrb the grain, the roller oC a slotted guIde actIng a. a fnlcrum to 
anpport It. 

IlIlproved Pocket Book. 
GabrIel J •• magy, Brooklyn, N. Y., as.lguor to Morrll Rubeo., New York 

clty.-TblB Invention Improve. the manuf.ctnre of pocket book., of .n 
Ilze., 'o that the atltchlDg bltherto employed for the cODnectlon of the 
foldIng aide lIapa wtth the partItIons I. entIrely done .way with, and a 
Deater, otronler, and more dur.ble connection of the lame aublltltuted. 
The Invention conlllts In the constructIon of an In.lde IIDlnl for the Coldlug 
.Ide lIapI of the pocket book, cut or .tamped In .uch shipe th.t, on fold. 
lng, a .emlcl rcul.r or leml-ov.l pIece, with al many folded proJectlDg lIapl 
or tongue plec .. , II produced al partltlonl are u.ed. The connection of the 
latter with tbe foldln. Iide lIapa II obtaIned by gluing the .em!clreular 
plecel  to  the Iide lI.p • •  ud the tonluel between the double p 'rtltlon 
ItrlPI, 10 that, on foldlDI them Into repl.r .1I.pe, a atronl .nd lu�er1or 
poaket book II fnrnllhed, 

Improved Vutter Head. 
HeolT Buchter, Louisville, ][y.-Thll machIne conilitl of . head havlnl 

two cu"ed wtDII, formed with . vertIcal Ihank, for attachln. to . man· 
drel or head block of • l.tIIe,  .nd h.vlnl a removable center. Thele wlngl 
• re arranled to receive extra cutten to valT the .lle and patternl aud 
blank plate. for balanclnl the extra cuttera. The cutttn. edgel of the 
wlnra may be In any ferm .o a. to cut a ro.ette of any dellred .tyle when 
revolved on a lathe or maDdrel. Other cuttera of trlaoplar Corm, for cut· 
tlnl rolette. of dUferentdlameter,m.ybe attached to the wtoll, and platel 
may be lecurOll. 10 .1 to counterb.lance them . 

Impreved Volree Pot. 
Alennder P. St. John and William P. St. John, Moblle, Ala .-ThIs In · 

ventlou coullstl of . coll'ee pot or urn with en upper and . lower com. 
partment, 10 contriYed thet, ... heu Iteam II generatad In the lowet com. 
partmeut, the water wtll be forced up throulh the coll'ee Into the upper 
comp.rtment. When the bomng cease. and the Iteam condenlel In tbe 
lower chamber, the v.cuum formed will caule the hot w"ter to p ... 
throulI'h the coJree .galn Into the lower chamber, from whIch It will be 
ponred for uae ; or, If need be, the oper.tlon can be repeated by aettln« 
tbe pot on to boll again to Increase the .trength of the decoctIon . 

Improved MltteD. 
John L. WhItten and I .  Hermou WhItten, Burlington, Vt.-The object 

of thl. lnventlon 10 to lucr •• le·the durablltty and ulefulne .. of mIttens 
.ud IIlovea, .nd coull.t. In the peculiar arrangement of the back aDd 
palm pIeces ,  and the ball and back plecea of the thumb. A leam at.rta at 
the wrist,  .nd runs entIrely around the hand and linger part of the mitten, 
.nd over the sldel of the thumD to the wrllt pIece. The ball pIece of the 
tIIumb 10 attilChed by thl • •  e.m to the b.ck plecel, aud to the palm piece 
by .nother se.m. The litter .eam I. carried down from the thumb tow.rd 
tbe palm of the hand, 00 that It do .. not all'ect the Crimping of the Ie .. 
tber at the cu"e under the thnmb, aDd II conlequently not .ubjected to 
mucb wear, and doel not rIp or fall. 

Improved Vap for Gla." Syrla .. e. 
to.trlck F. Slavin, New York cltY.-Thls I • •  n Improved cap for gla.s 

.yrlDgel, IO .eonstructed that It  c.uuot be pu.bed Into the barrel of the 
Iyr\nge. The luveDtlon conllala of . cap formed of the cork .nd a met.l· 
IIc tube having . 1I.nge formed upon Its npper eud, the end of which I. 
Ipun over to clasp the npper eud of the s.ld cork aod form a lip, .nd hav • 

Ing the lower eud IpU outward to overlap the Inner end of tbe saId 
cork. 

Improved Startla.. Bar for Llak Motlo ... 
Frederick We11lngton, Sagln.w City, MIch. ,  aa'lpor to hlmoelf and 

Wtlbur H. Hlll, I.me place.-A Iwlvel ls
·
coDnected to the Itartlnl bar In 

a slot, to allow It te work forward .nd backward aloul' the bar by the vi· 
bntlon of tbe link. The Iwlvel II plYoted to the yoke to allow the link 
to turn on the Iwlvel, and the Dar II  prolonled beyoud the link for a hln· 
dIe by which to work It  for oblftlng the link.  To .top the enrtne the link 
I. Ihlfted on the Talve rod couplln. to t t, center, and to ltart the enrtne 
It Is Iblfted either w.y .lou. laId couplln., accordlnl to which way tbe 
enrtne II to be worked. 

Improved A"h !jlller. 
Mareul P. NIchol., St. Paul, Mlnn.-Tbll InTention II an Im�rovement 

10 •• h Ilftera of the cia •• lu wblch the a.h holder ha • •  retlcnl.ted or 
Ileve bottom, .Dd II attached to .nd revolved on a vertlc.l .haft or axil. 
The Improvement COuIlstl ln a revolvlug cIrcular table conltructed of a 
lIanged rlDg .upported by r.dlal .rms hmvlnl the removable a.h panl reo 
tlculated on the .Idel .nd bottom. 

Improved Gaide for Spooll... Machlae". 
LewIs Leigh,  Manslleld Center, Couu .-Thli II a .... ter·clrculatlng at· 

tachment for Ipooler guide. for malnt.lnlng • clrcnlatlon to prevent tbe 
heatIng of the gnlde by frlctton, 'o al to burn the thread.  The InventIon 
also CODllltl Of • contrivance of bucketa for utlllziur a Imall quantity of 
w.ter for cooling the guide. by ohlftlng the buckell relatIvely to each 
other In respect of their hIght, 10 th.t wheneTer one bucket hal emptied 
Into the other tbe w.ter wtll be returned epln from the fnll to the empty 
one, and thul a contluuoua curreDt wtll be maIntaIned througb the guldp. 

Improved Domeatlc Boller, 
Erneot B. Beaumont, Ann Arbor, Mich.-The lIandle II hlnled to the 

vellel 10 .1 to swing upon the top and avoId beIng he.ted, and hal plate. 
or ba .. to br.ce It and to preveut It • •  preadlnl. 

Improved Var Voaplia ... 
MOle. A. Keller, LIttlestown, Pa,-The top part of the drawhead la reo 

ce •• ed at the ID.lde, and . coupling pIn I. pIvoted tberelo, whIch I. atralgbt 
at the sIde., IlIghtly curved at tbe lewer part, and provIded wtth a .lot .t 
It  I upper part . The Ilot II a ... nged under lome Inclln.tlon toward the 
longer axIl of the pIn , 10 th.t the .ame I. prevented from detaching, when 
conpled by ludden j.rl . A lever Is pivoted to tbe drawhead, .... Inglnl In 
. longltudlnal ll"t of the lame, .nd a .. lnled ... Ith a hook·ahaped projec · 
tlon .t III front part , and wIth a curved arm .t Ita rear p.rt. The hook 
locks over the froDt end oC the plu, and conple. thereby the ooupllng link. 
A pendent link Is plYoted b.ck of the fnlcrum of the lever, belog weIghted 
by a roller at the lower eDd thereof, with the cn"ed .rm pas.lng thr011llh 
.ald Unk. When the latter link I. pendIng In vertical pOliti on, It pre,"el 
the .rm down, raisIng thereby the hook part. The pIn .1Idel on the arm 
tm lt I. enpged by a recell, by wblch the regular po.ltlon of tile link .ud 
lever II .ecured.  Wben the link II .wuog back by meanl of a connecttng 
tre.dle ch.ln, .0 that a roller .trlkel the cu"ed .rm, the 1I00k IS thereby 
carried dowu, detached from the pIn, and the link ucoupled. In what. 
ever po.ltlou the lever m.y, therefore, be placed, whether In po.ltlon for 
uncoupllnll' or coupllnll', the enterlo« link wtll, wtth equal certaInty .nd 
lecurlty, engage the plD, whIch, OD beIng locked by the hook, produce. 
a llrm .ud sub.t.atlal aonnectlon, whtle the uncoupltn&, lIIay at any mo· 
ment be performed by c.rrylDg the lever back .nd rel ... lng the pIn. 

ImproTed Dearia,'a or Barber'" Vllair. 
Francia J . Co.tes, ClnclDDatl, O.-The .eat .nd back are coupled toge· 

ther by a unlvenal JoInt, 10 that the .e.t may be tnrned Ilmultaneoully 
wIth t.he back • •  nd by It, the back belnl turned b,. haud. The back II fal· 
tened by a .prlng bolt and the .eet by .uother .prlng bolt, whIch enpge 
projections respectIvely. Both can be pulled back by pu11ln. on the pro· 
jectlng part of the bolt. Tbe foot re.t Is lupporled on 10nK .rm. held .t 
tbe front by an aoijultlng acrew. ThIs adjultlng ocrew la connected, br a 
unlve ... l ,oInt, wtth the crank .haft, wblch extendl out throngh the chair 
• t or about the right hInd rear corner, where It II mo.t conTOnlent for 
the .ttendant to re.ch It, from hla po.ltlon beblnd the chair, to ope· 
r.te It. 

I_proved Reed Or.aa. 
Tilomaa H. Pollock, RIchmond, Va.-Valve. are .rranaed dlrectl,. .bove 

the reed. In au organ operated by auctIon from billow, ao that the wind 
will have the most direct aDd uuobltrncted 1I0w to the reed., .nd, partleu. 
larly, '0 that the p .... gc from the reed. to the wtnd receIver wtll be flU· 
tlrely unob.trncted, .nd the full meaaure of the loud will be utlltzed. 
InClined rellector. In the air pal'.ge. are uled below the valvel for dIrect· 
Ing tile air upon the free enda of the reed. a. much .s po.slble, by wblch 
more powerful tODe • •  re produced. A plate or bar II placed under the 
leverl at the .tandl, arranged on plTOtS, ao a. to .wln« down and let the 
levera fall, to be out of action while the other lerlel I. lu action. Mean. 
wtll be u.ed ... lth .ald bar to reatore the leven again wheDever requIred. 
Iu order to throw the other .et of reed. out of action while worklnl' tbe 
reed. gonrned by the levera, tbere II • •  lId1ng .toll to cnt 011' the lupply 
of aIr to them. Devlcea are added to bring the wind receIver ne.r to the 
reedl, to receive the sound directly from the reeda .nd aa .oon al pOIII· 
ble. by ... hlch the fUll power of the reeda ll obtained. The bagrlng leather 
valnl heretofore uled, ... hlch lIap agalnlt the .eall when the .uctlon 
beglnl and make conllderable nol.e, are dlapeDled wttb, and .prlngl, 
whIch alway. clole the rigid valvcl aratu.t a little p .... ure of air, are .ub. 
.tltuted. Thele prevent nolae, and keep the valvel cloled .nd prevent 
them from f.11Ing, a. the le.ther valve. do. The tremolo fan II In the wtnd 
receiver .t the 1 •• ue. of .ald plpel, which &1vea additIonal merit to the 
tremolo attachmeDt. The explollve Iwell conallt. of valves on the wlod 
receiver, eIther back or top, to be luddenly opened .t all]' tlJl1.e, by .n,. 
lultalll. actleD, to produ", explollve lou.d. 
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Imprevetl Vletllea Haa.or. 

Robert McCoy, New York clty.-The common practice In laundrlel la to 
hanl the Ihlrtl up by the 1I.pa on hook., whIch are thrnlt throulh thelll 
The ho"k. are lometlmea large and clamlY, and m.ke 1 .... holel, and 
the lIap. are .ometlme. torn and dem.ged, p.rllcul.rly wheu the .hlrt • 
.re frequently 10 hunl. Theprelent inventlon I • •  Iprlnl hanler, ln wllich 
the IIrmentl .re held betweeu jawi. The teDaton of tbe l.tter II rem· 
lated by .crewl whIch lecure them to the m.lu portIon of the device. 

Improved Var Voaplla •• 
Levi Sutton, Ottawa, O.-The enda of the coupling bar .re beveled npou 

their upper Ildel, 10 th.t, .1 they enter the cavIty of the dr.wbead, they 
may ral.e tbe conpUog bolt, and pa •• bene.th Itl lower cnd, allowing It 
to drop throulh the slot In .. Id drawbar. To the upper end of the Dolt 
la Iwlveled a rod, whIch pa.leo up throurh guldel to the pl.tform or top 
of the car. One of the gUldel I. tnbular, and haa a notch formed In Ito 
upper end, ItralghL upou oue Ilde aud Incltned upon Ule other, In which 
reats • pIn attached to the rod, so that by turnlDg the rod the pIn m.y 
allde up the Incltne .lId Ihus ralle tbe bolt out of the drawbllr, thus un· 
COUpllDg  the c.ra . To tbe upper end of the rod I. rlrtdly attached " lever 
by wblch the rod m"y be convenIently turned. A coiled .prlng placed 
upon the ohaft reltl npon the upper end of the bolt, and against the keep· 
er, ao aa to force the bolt down wbPon the rod I. releaBed, and prevent 1.ld 
bolt from belngja .. ed ont of place. A lever Is pivoted to the eud of the 
car In auch a pOlltlon tbat It. forward end may relt beneatb a toe formed 
upon the bolt, '0 that the l.tter may be railed t� nncouple the caro by • 
penon Itandlnl upon the ground at the .Ide of the track. 

Improved VIotlle. PoaD der. 
MIchael W. FIT, Gnyandotte, We.t V •. -Thl. lnventlon relate. to meao. 

wbereby water and .o.psuda or w •• hlng IInld mly be forced through clothes 
and the dIrt ellmln.ted tberefrom wIthout ullng the ordlo.ry waahboarda 
or rubbera . The InventIon conllat. In . clotbel ponnder whose p.rtt are 
combined In a uovel and peculiar manner. 

Improved Greea VOrD Vattel'. 
Henry B. Kelley, Fo.tar'l Cro.slng, O.-Thls Invention con.latl of a 

oerle. of three lonrttudloal concave knlve., of dlll'erent Ilzes In re.pect 
of theIr curve., arranged on a .upport, In combln.tlon with conc.ve 
guldea, to ... hlch tho e.ra of corn , beIng held b,. " fork thrnlt Into the bult 
of the lob, are preleated endwl.e agalnEt the edge. In .uccelolon, begin 
ulnK with the knlve. havlol tbe large.t CD"e, .nd pallIng to the othere 
.D the order of their decreallnl alze . The ell'eot of thiS 18 to dIvi de the 
corn Into two or more part. by the knlvel In advance of the hlndmolt 
one, .nd to remove the remaining p.rt from the cob by the l .. t one, about 
a thIrd or a qu.rter of the kernell beIng removed at one operation , and 
each ear beIng prelented tllree or fonr time., .nd turned p.rtly .rouud 
each time.  

Improved Ziac Moldla.. for voma .. 
Georle S. Eaton, WIlUamobllrgh, N. Y.-Thll II .n Imprond Ihell mold 

Ing for uae upon COlll.ul .nd for other u.el, whiCh II 10 conltructed that It 
m.y be bent .ronnd • cu"ed lurface without wrlnkllnl .t I tl  edgel . 
Strip. of zInc are m.de • little wIder th.n the cu"ed Inrface of the dlo, 
charge orillce of the die through wblch they .re forced, .o th.t the .ur. 
plul metal may be forced Inward by the 1I.t Inrf.ce ... f the cavity of the 
die to form lIaDgel.  Thl. may be beut .round a curved aurface, and. beIng 
wIthout elaatlclty, ... 111 lit upon laid .urfllce wIthout any tendency to  
Iprlng 011 

Improved Saeh F •• tener. 
Bernard Almonte, Great Barrlngtou, Ma ••• -Thl. lock, whlcb la mortlaed 

Into the fr.me of the .ashel, conilitl of • ca.lng of metal, to "hlch II at· 
t .. hed the step ... heel, whIch I. revolved on • centr.l pIvot.  By ral.lnlt 
a lever . 8tOP II thrown b.ck, 10 th.t the wheel c.n readily revolve . 
When the lever I. down, It II beld III pO.ltlou by a 'prlng, .nd the 8tOP 
bar II held In poaltlon by a pIvoted linger connectad with the lever. The 
end of thl. linger ... ork. aplult the prolectlng lIange of the ItOP b.r, 
bnt I. r.loed when the linger lever I. railed to unlock the .alh. A calt 
met.l r.ck Is .tt.ched to the jamb callol of the wlodow, with which the 
wheel eDpgel .  'the lock I. attached to eIther the lo ... er or upper salh . 
When the lower •• Ih II down, or the npper lalh up, they are lecurely f •• • 

tened, al well al when they .re In .ny Intermedl.te pOIIUon . 

lIEW BOOKS AND PUBLIOATI01l8. 
LEVEY·S SOUTH AMERICAN, ASIATIC, AND OCEANIC BUSI

NESS DIRECTORY of the Principal Uties and Towns in 
the West Indies, Mexico, South America, Australia, New 
Zealand, India, China, Japan, and British Columbia. 
New York : The Foreign Directory Company, 2 W all 
street. 

The r.pldly gro .... lng demand for American prodUctions, eapeclally for 
mechanIcal devlcel .nd tOOll, h.1 rendered I dlrectolT of merchants and 
purcb.llng alenta relldent abroad . po.ltlve nece •• lty to our m.onflctu· 
rera .nd Ihlppera ; aDd l.borlou. and cOltly aa the work mn.t Inevlt.bly 
be, lt ha. beeu thorough IV done by Mr. Lcvey In the volume now before us 
The names and .ddrelaes of the de.lerl In each cla," of merchandize, In 
the prlnclpa! ImportIng conntrlel of the world, .re gIven with .uch detatl 
and completenes • •  1 to ralae wonder at the labor expend.d In tbe comptla· 
tlon of the book ; .nd eech .ectlon I. preceded by a copy of the tarll1' of the 
coutry, and a Ihort de.crlptlon of Itl fe.tures and the neceloltleo of Its 
people.  We recommend thll work to all ... ho have looda for which they 
.re aeeklng a market.  

SANITARY ARRANGEMENTS FOR DWELLINGS, intended for 
the Use of Officers of Health, Architects, Builders, and 
Householders. By William Eassie, C. E., Author of 
•• Healthy Houses," etc. Price $2.25. N ew York : G. P.  
Putnam's Bons, Fourth avenue and 23rd street. 

Tbl. book II a concise treatl.e on one of the mo.t Important .ubJecto on 
which Ielentillc men and the public can be.tow theIr attention . It caDUOt 
be too carefnlly read by tho.e to whom It II elpeclally .ddre.led, partten 
1 .. ly durlnl' tbe pre.ent InceptIon of hot weather and It, coucomlt.nt 
train of ertl Imelll .nd taluted food, and the conaequent ,ymottc dloe •• eo 

THE STEPPING STONE TO ARCHITECTURE, a Catechism of 
the Principles and Progress of Architecture from the 
Earliest Times. By 'thomas Mitchell. Illustrated • 

Price 60 cents. New York : A. J. Bicknell & Co., 27 
Warren street. 

A much needed It ttle handbook for beglnnen lu a scIence whIch I. too 
.eldom undento"d by ordlnalT readen. 

RESEARCHES IN THE LIFE HISTORY OF THE MONADS. By 
Rev. W. H. Dallinger, F.R.M.S., and J. Drysdale, M.D. , 
F.B.M.S. 

Theae treatlle., reprinted from the MontA'1I 111Cf'OMJOplca/ J'OUf'M/ and 
accompanIed by the origInal l11uotratlenl, are very 10tereattn« accounts of 
peneverlng Investlgatlonl of the nature of tne lowe.t forml of Itfe. We 
cordially commend tbem to the r.ader, Dot only on account of theIr lene· 
ral lntere.t, but In the bellef that they wtll enconrage the u.e of the mOlt 
f.sclutlnl' of all lclentlllc appar.tus, the mlcro.cope.  

THE ENGINEER, ARCHITECT, AND SURVEYOR. Nos. 1 &: 2, 
Volume I. Subscription $2 a year. Chicago : Frost 
and M.oor�, 168 Washington street. 

The prospectui ·of tbl. new claImant tor publtc Inpport states that It II 
.. . eut forth to 1111 a vacancy exIsting In the engloeerlng I tterature of the 
countlT ;" and It  I llrat Is.uea are promlilng, not only .1 to the manner In 
wblch the pUDlIcatlon wtll  be edited, bnt .lso as to the very extensive lIeld 
It propole. to cover. 

PROCEEDINGS OF THE ANNUAL CONVENTION OF THE AMERI
CAN INSTITUTE OF ARCHITECTS, held in Chicago, Ill. 
October 15, 16, 17, 1873. A. J. Bloor, F.A.I.A., Editor. 

An Intereltln. eecount of the annul ptherlnl of one of our moat v.lua 
bl. profelileDal looletlel. 

© 1874 SCIENTIFIC AMERICAN, INC.



�UrJtUtrJrJ aud �trrJoual. 
TM CMrue fOf' lnserUo1& undW Ihu Mall 18 81 II LIM. 

For Sa.le-Cotton Ba.le Tie Pa.tents. In
ventor. P. O . •  ProvIdence. R. I. 

Pleasure Stea.mer for Sale-Sidewheel. 
Length 21 feet. width ti feet. E.nglne reverses. Cylinder 
8�x6. B()Uer uprIght. Lagged with walnut.  Everytblng 
new. Speed 6 to 8 mlles an hour. Price '425. Can be seen 
by applying to Lewis T. Burnham. Walth.m. Mass. 

Founta.ins brought up the Hill (see engrav
Ing . .. Wire Ways") . Cheaper than p umps. aud more 
reliable-Rogers. 

Magic La.nterns for Public Exhibitions. 
Prolltalile Buslnes •• requlrlng smaU capital. Catalogues 
free.  McAlllster. 49 Nassau St •• New York. 

For Sa.le -State a.nd County Rights of a 
.. Dough Kneader and Cutter." patented April 21. 1874. 
Address Frank Mockll . Galveston. Tcxas . 

8teel Tempering-Portable Furnace, with 
Instruction how to temper perCectly. Spring. made to 
order. J. F. Dubber. 48 Hicks St .• Brooklyn. N.  Y. 

For Sa.le-Parties wishing to b uy the right 
of Ulber·. Book and Mu.lc Stand will addres. F. I. Mery. 
man. or J. E. Ulber. Port Huron. Michigan. 

Wa.nted-A job of manufacturing", by a 
party who has Power. Hud and Soft Wooa Timber. 
Address W. H., La Grange, Lorain County, Ohto . 

Worthv of consideration-For sale, Sta.te 
Right tor New Jersey for a machlnc whlcn will cause a 
monopoly In one of the principal articles In dally use. 
and now In snccessful operation In New York . PrInci
pal,. address C. B. M .• esl E. 55d St  .• New York city. 

Nickel Plating--Pure Sa.lts and Anodes of 
aU Sizes on hand ; PolIsblng Powders also for sale by 
L. & J. W. Feuchtwanger. 1SO Fulton St .• New York. 

Gas and Water Pipe, Wrought Iron. Send 
for price list to Bailey. Farrell & Co .• Pltt.burgh. p&. 

Forges--(Fa.n Blast), Porta.ble and Station
ary. Keystone Portable Forge Co .• l'hllatlelpbla. 1'& . 

Silicates of Soda., 801uble or Wa.ter Gla.ss 
manufactured by u. In all quanti tie. for Paint. Artlll· 
clal Stone. Cement. and Soap. L. & J. W. Feuchtwan
ger. 1SO Fulton St .• New York. 

Boilers and Engines, Second Ha.nd. Egbert 
P. Watson. 42 Cllfl St .• New York. 

Mill s & Machinery for m'1'g" Flour, Pa.int 
Printing Ink.Drugs.&c . J'�n Ross.Wllllamsburgh.N.Y : 

L. & J. W. Feuchtwa.nger. Chemists & Drug 
and Minerai Importer •• 180 FUlton St _ .  N. Y .• manufac
turer. of Stllcates of Soda and Pota.h. Soluble Glass. 
etc. ; Bydroduorlc Acid for Etching on Glass ; Nickel 
Salts and Anode. for Plating. 

For the very best Ba.bbitt Meta.ls, send to 
Conard & Mu.rray, Iron and Bra88 Founders, 80th and 
Che.tnnt Sts . •  Philadelphia. Pa. Clrcnlars frae. 

To Inventors-A manufacturing compa.ny. 
with the be.t facllltleo for Introducing. will take the 
exclu.lve control of some small arilcl e (either In wood 
or Iror) to manufacture and sell on Royalty. None but 
drst class Inventions will be considered . Addrcs. Lock 
Box Iii. Providence. R. I. 

Ta.ft·s Porta.ble Ba.ths. Address Porta.ble 
Bath Co .• 156 South Street. New York city. 

To Patentees a.nd Mercha.nts-The ma.nu
facture of any Specialty In quanti tie. would be under
taken by Ram.ay & Carter. Vulcan Steam Engine 
Work •• Baltimore. Md. 

Iron Planers, La.thes. Drills, a.nd other Tools, 
new and .econd hand. Tully & Wilde. 20 Platt St . •  N.Y. 

Amateur Astronomers ca.n be furnished with 

I��toi.
ebe;tt�f:� . �Oie:l

s�':J����/li\�;� ·N.��dre.s L. w. 

For Sa.le-Severa.l Screw Ma.chines of dif
erent Sizes, cheap ; a180, a second band Prell. Write. 

for partlcnlars. to A. Davis. Lowell. Mas • • 
For Surfa.ce Pla.ners, sma.ll size, a.nd for 

Box Corner Grooving Machines • •  end to A. Davll. Low
ell . Mass. 

.The "Scientific America.n" Office, New York, 
I. dtted with the Miniature Electric Telegraph. By 
touching little button. on the deus of the managers. 
I lgnals are .ent to per.on. In the varlou. departments 
of the e.tablllhment. Cheap and e1l'ectlve. Splendid 
for sbop •• olllce •• dwellings. Work_ for any dl_tance. 
Price '5. F. C. Beach & Co •• 26S Broadway. New York. 
Makers. Send for free Illustrated Catalogue. 

For best Presses, Dies a.nd Fruit Ca.n Tools, 
BII. s &  William •• cor. of Plymouth & Jay.Brooklyn.N.Y. 

All Fruit-ca.n Tools,1! erracute,Bridgeton.N.J. 

Brown's Coa.lya.rd Qua.rry & Contractor's Ap
paratus for hol.tlng and conveying material. by Iron 
cable. W .  D. Andrew. & llro • • 414 Water St •• New York. 

For Solid Emery Wheels a.nd Ma.chinery, 
lend to the UnIon Stone Co •• Bo.ton. Ma •••• for circular. 

La.thes, Pla.ners, Drills, Milling a.nd Index 
Machines. Geo. S. Lincoln & Co., Hartford. Conn. 

For Solid W roug"ht-iron Bea.ms. AtC., see a.d
vertlsement. AddresslJnlon Iron MlIls. Plttsburgh. Pa •• 
for IIthograpb. etc. 

Temples & Oilca.ns. Draper. Hopeda.le, Mus. 
Hydraulic Presses a.nd Ja.cks.  new a.nd sec

ond hand. E. Lyon. 410 Grand Street. New York. 

Peck's Pa.tent Drop Press. For circulars, 
alldresl Milo. Peck & Co •• Rew Haven. Conn . 

Small Tools a.nd Gea.r Wheels for Models. 
LI.t frec. Goodnow & Wlghtman.2S Cornlllll. Bo.ton.MI. 

The French Files of Limet & Co. a.re pro
nounced .uperlor to all otl,er brands by all who use 
them. Decided excellence and moflerate c01lt have made 
tbele goods popular. Bomer Foot & Co. ; Sole Agent. 
for America. 20 Platt Street. Nell' York . 

Mining. Wrecking, Pumping, Dra.ina.ge, or 
IrrIgating MachInery. for sale or rent. See advertIse
ment. Andrew'. Patent. Inside page. 

Buy Boult's Pa.neling. Moulding, a.nd Dove
ailing MachIne. Send for Circular and sample of work. 

B.  C. Maah'y Co . • Battle Creek. Mich .• Box 2n. 

Stencil Dies & Steel Sta.mps, a.ll sizes. Ca.ta.
ogue and .amplel free. E. M. Douglas. Brattleboro'. Vt. 

Engines 2 to 8 H.P. N. Twisll,N ew Ha.ven,Ct. 

Automa.tic Wire Rope R. R. conveys Coal 
Ore. &c . • without Tre.t1e W"ork. No . S4 Dey .treet. N. Y 

A. F. Ha.vens Lights Towns. Fa.ctories. Ho
telo. and Dwelllnga with Ga.. 54 Dey street. New York. 

Beet Phila.delphia. Oa.k Belting a.nd Monitor 
Stitched. C. W. Afny. Manufacturer. SOl & S03 Cherry 
St .. Philadelphia. Pa. Send for circular. 

Keuffel & Esser, la.rgest Importers of Dra.w
ng Material •• have removed to 111 rulton St . •  N. Y. 

Porta.ble Engines 2d ha.nd, thoroughly over
bauled .. t � Co.t. I .B. Shearman. 45 Cortlandt St . • N. Y. 

Dea.n's Stea.m Pumps, for all purposes ; En
gines. Bollera. Iron and Wood WorkIng Maohinery of 
all de.crlptlonl. W. L. Chase " Co .. 98. 95. 9'i Liberty 
Street. New York. 

Steam Fire Engine_Philadelphia Hydrau
lic Work •• Philadelphia. Pa . 

Bone Mills a.nd Portable Grist Mills.-Send 
for Catalogue to Tally & Wilde. 20 Platt St .• New York. 

For descriptive circula.rs. and terms to 
Agents of new and saleable mechanical noveltles.addre.s 
Jame. H. White. Newark. N. J •• Manufac�urer of Sheet 
and Cast Me'.al Small WarA •• 

Emerson's Pa.tent Inserted Toothed Sa.ws, 
and Saw Swage. See occa.lonal advertisement on out
side page. Send Po.tal Card for Circular and Price List. 
Emerson. Ford & Co .• Beaver Falls. Pa. 

Hoisting EDgines, without brakes or clutch
es : one lever operates the engine, to holst, lower, or 
hold Its load ; .lmple. cheap. durable. elfectlve. Two 
bundred of the.e Engine. now In use. from the little 
II Ash Hotster," on steamships, raising SOO lbs., up to tbe 
Quarry and Mine Bol.ter. ral.lng from 6.000 to 60.000 Ibs. 
Send. for references and circular. to the LIdgerwood 
Man '!'g Company. Olllce 165 Pearl St .• New York city. 

Iron Roofing-Scott & Ce., Cincinna.ti, Ohio. 
Price only three dollars-The Tom Thumb 

Electric Telegraph. A compact working Telegrapb ap
paratus, for Bending mCBsages, making magnets, the 
electric IIgbt. giving alarm •• and various other purpo.e ••  
Can be put In operation by any lad. Include. battery. 
key and wires. Neatly packed and .ent to all parts of 
the world on receipt of price. F. C. Beach .. Co • •  265 
Broadway.New York. 

Millstone Dressing Dia.mond Machines
Simple. efleetlve. economl ... } "n,4 durable. giving unl
versal .atlsfactlon. J. DIckinson. 64 N  ... sau St . •  N.Y. 

Engines, Boilers, Pumps, Portable Engines 
Machinists Tools .LIIl. Shearman. 45 Cortlandt St •• N.Y. 

Rue's " Little Giant" Injectors, Cheapest 
and Be.t Boller Feeder In the market. W _ L. Chale & 
Co .• 98. 95. 87 Liberty Street. N ew York. 

F. M.'s lightning rod "query iq answered 
by anticipation on p. 541. vol . SO.-W. B. M. wlll llnd dl
reetlons l or makin g fusIble plugs on p .  266. vol. 26.-D. 
A. wll1 dnd a description of a dlter for rain water on p .  
241 . vol. 21.-W. B . S .  wll1 dnd directions for  plaCing a 
noon mark on p. 234. vo1.29.-J . K . 's query as to using a 
wIder belt I. Incomprebenslble .-W. H. S. will lind d1-
rectlons for a walnut wood lIlIIng on p. 362; vol . 50. and 
for green and yellow bronze In the same paragraph .
S. J .  S .  Is Informed that making billiard balls Of bard 
rubber Is a very old Idea -B. F. S. Is Informed that hi. 
device for making a alue 10lnt on tbln .tutt Is not new. 
-A. Y .  and C .  R . •  hould couult our advertlsln� col
umn s .  

W. C. V. N.  a.sks : 1 .  How is mesmerism 
explained?  A. By the well known facility with whlcb 
Ignorant and credulon. people can be made the victIms 
01 charlatan.. 2. Does It have an Injurlou. elfect on 
tbose wbo are operated upon ? A. Yes. by allowing 
them.elves to be deceIved. S.  There has been a fellow 
around who claim. to have a po wer to control which Is 
not mesmerism. but he calls It anImal magnetism and 
umesmerlsm improved. I t  Is it not mesmerism ? A. 
They are both humbug. 

J. P. a.sb : 1 .  Wha.t pre8Sure will a. boller. 
8 Incbes In  diameter. :u InClles In length. with 5 due. 
1� Inchel In diameter. stand. the .hell and dues be 
Ing of galvanized sheet Iron 1·52 of an Inch In thlckne.s. 
with 6 hoops of the same Iron 2 l nche. wide? The boops 
and boiler are .oldered and10cked togetber Itrongly. A. 
The boiler will safely su.taln the 10 or 15 Ibs. you speak 
of. 2.  Would sucb a boiler be apt to burn out In 6 or 8 
months. ullng the boiler 15 or 16 hours a week with wood 
as fuel ? A.  Whetber or not It 11'111 burn out will de 
pend greatly upon the manner In which It Is .et. 5. Will 
the boiler make steam enough for an engine � Incbes ln 
diameter by 5 lnche. stroke. makIng 150 revolutions per 
minute. the pre.sure being 10 or 15 Ibs . to the square 
Inch ? A. Probably. 4. In case It wlll Sland tbat pre.s
ure. will .team port. " Inch long and }O Inch wide be 
large enough for an engine of that size ? A. The size 
of steam ports you mention will an.wer very well . 

A. X. & C. R. a.sk : Wha.t is the best kind 
of a skin for a banjO head ? A. Parchment . 

T. C. Sa.yS. ic reply to A. B . •  who asks in 
No. 11 for a formula for obtaining the force of the wind 
at d111'erent velocities : Wind blow!ng one mile per hour 
exerts a pre.sure of 0-005 lb • •  to tbe square foot ; a. thl. 
pressure Increases a. the square of the velocity. tbe 
formula Is V' x O·OOI>=P. This may be calculated men
tally by multiplying the velocity by half of Itlelf and 
calling the last two lIgnres decImals. For Instance : 
wind blows 16 mUes per hour : 16X8=1'28 Ibs. pressure 
per square foot . 

W. T. Y. S. a.sks : Why does a. body pro
jected vertIcally Into the air not return to the earth 
with as trreat velocity as It had on lenlRg the earth ? 
A. Becau.e It enconnter. the resl.tance of the air In 
Its descent. 

S. A. T. asks : 1.  'W ha.t is mea.nt by "pa.rts," 
that I •• In 10 part •• 6 part •• etc . ?  Doeo lt  mean parts by 
weight ? A. Ye •• unless otherwloe expre.sed. 2. Can 
you give me a method by which I can make all attrac· 
tlve light In a store window ? A. Use a small carburet
er and a ollvered redector. S. Can you give me a recipe 
for coloring leather blaek ? A. Use the reCipe given on 
p . M7. vol. SO. leavIng out the Prusslan blue. 4 .  I have 
heard tbat RussIa leather was red becau.e the tanning 
precess gave It both Its red color and peculiar odor at 
tbe .ame time . I. thIs .o ? A .  Rus.la leather can be 
dyed to auy shade . The odor Is due to birch tar. u.ed In 
the tanning. 

N. L. T. a.sks : 1. Would a. candle burn in 
a boiler with a pressure of steam. provided It  aid not 
melt ? A.No. because s team extinguishes a candle. 2. I 
made a plaster cast for a stereotype. which I dried 2 or 5 
days on a .tove; bnt when the melted type metal was 
poured on to It. large bubbles rose and .pol l t  the ca.t
Ing. Wbat caused them ? A. The moIsture remainIng 
In the plaster. 

G. E. F. says : I wish to ascertain the pres
lure of the wave. 011. a breakwater placed at right 
angle. to the direction of the eea. Can you suggelt a 
self registering .age that will answer for the purpose. 
be strong enough to wlthotand the foree brought agaInst 
It. and not be alfecte1 hy th e water ? A. The pressure 
of the waves I. approximately equal to twice the press
ure due to their hlght. It might bl practicable to ar· 
range a piston against which the wave. would .trlke. 
producIng compre •• lon of .ome .ubltance In the cylin
der. whIch would be registered on a recording gage. 

A. B. D. a.sks : Wha.t is the best manner of 
applying the blowpipe to the lamp dame and to the 
work ? A .  Apply the tip of the blowpipe to the edge 
oC the dame when a reducing dame Is wanted. and In
.ertlt a .bort dI.tance In the dame when an oxy<l.lzlng 
dame I. wanted . 

P. C. sa.ys : We ha.ve a. condensing engine 
for which we u.e city water; there II a .tream 1 ,000 feet 
from us and 10 to 12 feet lower than our condenser. 
Could we draw the water ttat dl.tance ? If .0. what 
rule wonld govern a. to .Ize of pipe. etc. ? A. It could 
be done.  but we .carcely tblnk such an aIrangement 
would be advl, able. It might be better to con.truct a 
reserVOir, near the condensert lower than the Bource of 
.upply. : and conduct the water to that. We can. of 
eonrle. give but a meager opinion. knowing .0 little of 
tbe details ; and we can a •• ure you that It Is generally 
trne economy to entrust a matter of this kind to an en
gineer. 

O. M. a.sks : Would & ga.lva.nized sheet iron 
boiler. 12 Inches high and 7 Inches In dIameter. be strong 
and large enouvb for an engine of 1 � Inch bore and S� 
Inche • •  troke ' A. The boiler would not be large 
enough. 

E. A. C. sa.ys : According to Seydlitz. one 
degree of the equator I. equal to 15 geographical mile •• 
A friend of mine pre tendo It I. equal to 60 geographical 
miles. Is there a dlflerence between a geographical mile 
In Europe and In America ? A.  You and yo .. r friend are 
both right. a German geographical mile being equal to 
four English geographical mile..  It I. to be ob.erved 
that the length of a degree of longitude referred to Is the 
mean lengtb at tbe equator. 

J. P. S. 8ays : 1. I am driving light ma.
chlnery from a counterohaft driven by a three Inch belt. 
What sized engine shall I req ulre to de the work ? A. 
You have omitted one very Important particular. the 
.peed of tbe belt. 2. Bow can I get rid of Insects on 
garden peas ? A. We advise you to change your seell. 

A. A. A. a.sks : 1. Why is dried beef ca.lled 
jerked beef ? A. It appears to have no connection with 
the original roots from which the ycrb .. to jerk " Is de
rived. and the etymology throws no light upon It. 2. 
What property of water II removed wben It  turn. to 
Ice ? A. A portion of It. heat.  wblch Is rendered latent 
or hidden when wat .. change. from the .olld to the li
quid condition. and I. given out agaIn wben It cbanges 
from the liquid to the .olld .tate. S .  Wny II Ice ligh ter 
than water ? A. Because. In freezing. water expand ••  4. 
Do you know of any way of making vinegar from a ma
terlal .o that the vinegar will cost from 5 to 10 cent. per 
rllon ? A. See p .  58. VOl. SO. 

F. O. G. sa.ys : 1. I put a little nitrate of sil
Ter in Borne water, and then I put in Bome ammonia and 
lome muriatic aCid.  and there w-s something In tbe bot
tle resembling chalk. Can you tell me what It Is and 
what It Is Jrood for ? A. It was a preCipitate of Chloride 
of silver. It II good for aens1tlzlng photographiC paper. 
when lultably applied. 2. What .ub.tances mixed to
gether will make a blue color ? A.  Perchlorlde of Iron 
aud yellow pru •• late oC potash. botk In solution. 

A. S. a.sks : 1.  Wha.t would be the effect of 
IIg111nlng striking a boiler under a pre.sure of stum? 
A. None. If the lightning Is carried 011' by proper con
Ilectlons with the ground. 2. Is It dangerous to be 
about machinery during thunder.torms ? A_ Tbere II 
thought to be danger In tbe presence of large quanti
tiel of metal . S. Has a bollcr ever been known to be 
exploded by lightning ? A.  We know of no Instance of 
tbls. 

J. E. E. Sa.YB : I have in my possession a.n 
autograph letter written by Charle. Sumner more than 
one year ago. By the UBe of a .olvent (Bplrlts of tur
pentine) I .ucceeded In making two dim pres_ copies. 
barely readable.  Every trace Is perfect on the paper. 
I. tbere any process by which tbe Ink colors can be 
llrought out so as to be more prominent and readable ? A. 
Cover the letters with solution of ferrocyanlde of po
ta .. lum. wltll the addition of diluted mineraI acid (mu
rlqtlc) ; upon the application of which the letter. wlll 
change to a deep blue color. To prevent the color from 
spreading. the ferro cyanide .hould be put on llrat. and 
the dilute acl': added upon It .  

F. O. B. asks : 1 .  Wha.t is the surest method 
of preaervlng eggs for a period of 6 or 8 months ? A. 
Mix together In a tub or ve.sel one bushel of quicklime. 
thlrty·two ounces of salt. eight ounces cream of tartar. 
with a. much water as will reduce the compo.ltlon to a 
.ulllclent con.lstence to doat an egg. It 10 .ald that 
this treatment will pre.erve tbe eggs perfectly .ound 
for two years at least . 2. Ii there any work publlsbed 
on the art of preserving meat. frulte. etc . ? A. We 
know of none. S. Has vegetable charcoal the same pro
pertle. for purifying and preservln. as animal charcoal? 
A. No. 

T. J. P. a.sks : What chemica.l, if any. is 
be.t calculateol. to clarify sugar cane .Irnp durIng It. 
mannfacture? A solution of common lime bas been 
used In South Carolina. but without much Improvement 
In the tran.parency of tbe sirup. A. The method men
tioned Is the one gene rally recommended. But care 
should be taken to add tbe lime In quantity just .u1ll.· 
clent to neutralize tbe frec aCid. wblch Is known by Its 
no longer reddening IItmu. paper. 

J. H. K. a.sks : 1. Of wha.t dimensions 
ought a boat. to carry from four to .Ix per.on •• to be 
IIgbt. run fait. and be eaally managed. to be ? Can I 
make a propeller to be worked by hand aud to be eaSily 
removed from boat when not In u.e ? A .  We could not 
aUlwer this question without an extended article. and 
you can doubtle •• obtaln all Information from a bnllder. 
�. WllI a cl.tern 10 by 25 Ceet bold water enough to run a 
12horse power enJrlne for 5 months ? A. N o . 5 .  Could 
a pipe be connected with the elcape pipe of the en
glne .o as to conden.e the .tum and lead It  back to the 
cl.tern ? A. No. 

K. a.sks : 1. Wha.t is the reason tha.t Amer
Ican lathe. are made with a dne -threaded leadIDg screw 
(of 8 or 10 thread. per Ineb) while the �;ngll.h one. have 
a screw of 2 or 4 threads per Inch ? A. It I. eaSier to Se
cure accuracy by making the pitch line. 2 .  English 
change wheels (Whitworth) are 22 In a set. ranging from 
20 to 120 teeth by 5.  The American lathes appear to 
bave only U wheel. . What Is the re •• on of this dl1l'cr
ence ? wm the American latbes cut as line and as great 
• variety of threads ao tbe Engll.h ones ? A. If thc 
pitch of the lead Icrew II liner. It will not require so 
much Intermediate gear for due work. and for the .ame 
number of variations. 

T. S. R. asks : Does . a. column of mercury 
measure � 4-10 Inches to the pound. which. In order to 
get SOO lb •. prennre. would require a hlght of 40 feet ? 
A. It Is approximately correct to allow 2 4-100 Inches of 
mercury for each ponnd of pre.sure. For nice opera
tion •• corrections for temperature and for ·the pressure 
of the atmo.phere .hould be applied. 

[JUNE 1 3, 1874. 
L. P. O. sa.ys : My circula.r slide va.lve cats 

oft the .team at " stroke. Tbe Ien�th of stroke Is 24 
Incbes. and the exhau.t closes 2 lnche. before the stroke 
I. completed (that I ••  at 22 Inches) and opens at 25 Inch 
e.. Is thl. an economical arrangement. or Is there any 
well .ettled point at wblch the exhaust .hould clo.e and 
opell to give the be.t re.ult. ? A. You do not lend suf
IIclent data ; but If your engine work. smoothly. tbe 
arrangement probably an.wer. very well. 

T. P. Sa.yS : 1.  I a.m a.bout building a stump 
machine In wblch I wish to bitch the horse to a :!O 
foot lever. so that he will have to go three times 
around with the .weep while the .tump 11ft. t wo fee� 
perpendicularly. the change of motion to be got by 
bevel cogs. Bow many horse power will a machine so 
conltructed give ? How large should the cogs be to 
stand the straIn ? How many ponnds would the ma
chine 11ft ? Of what size should the shaft that bear. the 
weight be ? The latter will not be over 5 feet 10Bg. A .  
You can readily calculate t h e  theoretical lifting force 
of the machine by tbe relative dl.tance. pasoed over by 
the t (orse and lifter. which are about as 9j to 1 .  Of 
course. friction and other prejudicial resistance. will 
prevent the lifting of a weight 94 times as great as the 
tractive e1l'0rtof  the hor.e.  But you can design your 
machine on this suppo.ltlon. 2. Which Is best for a per
.on when angry. to keep bls rage pent up within him or 
(to u.e a common phra.e) to".plt It out ?" I refer to the 
e1l'ect. upon the healtb or body. A. We believe tbat 
Mr. Meagles' advice to Tattycoram. to take time. when 
.he was angry. and count dve-and-twenty before acting, 
Is applicable In mo.t case • •  

H. C. a.sks : 1 .  How ca.n I produce on sma.ll 
articles of malleable Iron the coppery appearance or 
IInlsh like that on curtain IIxtures ? A. By a batb of 
sulphate of copper. 2. Where can duor spar be had 
A .  See onr advertl.lng column •• 

R. S. F. a.sks : Wha.t is the rule for ca.Jcu
latlng centrtfugal force ? Would 1 lb. on the periphery 
of a wheel 1 foot In diameter. running 100 revolution. 
per minute, have the same centrifugal force as the Bame 
weight on a wheel twice as large running balf the num
ber of revolutions In the same time ? If I place 1 lb.  
on the periphery of a wbeel and 2 Ibs.  on the opposite 
side. half way between the periphery and center. would 
the wheel be In running balance ? If not. why not ? A. 
Divide the weight by 52·l. multlply thl. quotient by the 
.quare of the velocity In feet per second. and divide by 
the radlu. expre •• ed In feet. Calling r tbe radlu •• V the 
velocity In feet per second. w the weight. tbe expres-

W X v2 
slon for the centrifugal force IS3\i:2xr' By the application 

of thl. rule. you can re&dlly an.wer your other que.
tlons . 

J. K. W. asks : How ca.n I find. on the sur
face of a revolving cutting Iron. the exact shape for 
striking any gtven molding ? A. Double a piece of pa 
per. cut out the form of a section of the given molding. 
then open tbe remaining p aper. whlcb will have the 
shape of a .ectlon of the cutting tool . 

H. H. D. a.sks : 1. Is a. ca.rbon ba.ttery more 
e1l'ectual with nitric acid In tke porous cell than wltb 
the usual bIchromate .olutlon ? A.  Yes. 2. Please 
give me Inltructlons for constructing an Induction coil . 
A. See an.wer on n x ·. page. S. To whleh current shonld 
the condenser be connected, and how many square feet 
should It contain ? Wbat eflect doe. It produce ? A. 
To the Induced. Some ot the large colis eontaln .s 
high as sevenly-llve .quare yard8. it Intensilles the ef
fect. 4. Would not eight lay .. s of the primary wire 
produce greater Intenllty ot the secondary current than 
a les. number? It would certalnly:develop more magnet
Ism l" the core . A. Probably ; you can eastly try lt. 5 .  
Whicb I s  mo.t elfectual a s  a n  Insulator. para1!in o r  .bel
lac ? A. Parallln. 6.  I. tbe Insulation of the primary 
coil with sbellac or paramn as Imporlant as the careful 
Insulation of the secondary ? A. It should be thorough
ly Insulated. and Is quite as  Important. 1. Should the 
dne wire be wound from end to end of the bobbin . or 
only In the center ? A.  From end to end. S. Would It  
not be a good plan to wind the primary coil only at tho 
ends of the core. thereby enabling the secondary to ap
proach nearer to the magnet ? A. It would not answer. 

H. A. asks : 1 .  How ca.n I ma.ke lemon 
sugar ? A. To one quarter lb. sugar add about one half 
oz. tartaric .cld. 2. lI Dr. Ure's " Cbemtcal Dtcttonary" 
an Amer1can :or English work ? A. English . See our 
advertising column. fBr booksellers' addresses. Fowne's 
.. Elementary Chemistry " I. publl.hed by Blanchard & 
Lea. Philadelphia. Pa . In answer to yonr other ques
tlon : We cannot recommend you to u.e any drugs 
whlcb are dang.rou. In Inexperienced hand • .  

H .  H. O.  a.sks : Wha.t i s  the best ma.teria.l 
or preparatIon to line or cover the Interior surface of .. 
wooden tub for .lIver plating. to prevent the wood from 
absorbing the cyanide solution. and leakage ? The ma
terial must be durable and not a1l'ect operation of pia · 
tlng. A. Para1!in varnish will an.wer. 

J. N. P. sa.ys : In Auchincloss' trea.tise on 
_' Link and Valve Mottons," on p. 27, be says : '" The etl· 
cle from remote ages has (thongh not wisely) been di
vided Into 360 equal part .... but he falls to .ay why It Is 
unwise. Will you be klnd enough to do so ? A. Becau.e 
If the divisIons were made on a decimal .Yltem. so that 
there were 100 degreeo In the circumference. 100 minutes 
In a degrea.100 seconds In a minute. reduction would be 
much easier. For instauce, to reduce degrees to mln� 
ute •• lt  would only be nece.sary to annex two cipher •• 
and so on. 

J. H. P. asks : W ha.t is  the best sized pipe 
for an engine placed a hundred feet away from the 
boiler. the engine being Of 10 Inche. bore and 1 8  Inches 
stroke ? The boiler Is 42 1ncnes In diameter and 10 Ceet 
long. I contend that we can get the most power througb 
• 2� Inch pipe. but my employer say. tbat we can Jret 
more po wer through a 2 Inch one. Which 10 right ? A .  
It Is well to u s e  a s  small a p ' p e  no can b e  employed wIth
out rednclng the pressure. If the pipe Is not covered. 
We wonld recommend the 2}1 lnch pipe In your case. 2. 
Wbat ls the dllference between a low an d a high press
ure engine. and why does It take Ie •• steam for the low 
preslure than It does for the blgh ? A.  One condenses 
the exbaust steam. and the other does not. If tbere be 
leIS back pressure. as In the ca.e of the condensing en
gine. of course less steam will be required to produce 
the same mean e1l'ectlve pressure. 

H. W. S. asks : 1. Wha.t is the rule for ca.l
cnlatlng the revolutions of engines of circular saw. ? ·  
A. There Is no rule ; but a counter can be attached that 
will register the revolutlony. 2. How can I calculate 
the revolutions of saws, run from conntersbafte ? A. 
If you know the speed of the IIrst Bhaft. multiply I t  by 
the diameter of the drl vlng pulley. Increa.ed by the 
thlcknes. of the belt. and divide by the diameter of tbe 
driving pulley Inereased by the .ame amount.  Thl. 
wlll ilive the opeed of tbe countersbaft. Then conBlder 
Itthe driving shaft. and dnd the speed of the .aw. e tc.  

I n  a .Imllar manner. 
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T. F .  H. asks : 1 .  What are the ingredients 

for maldnc the belt lubricator for large bevtil reara ex · 
posed to the weather ? A. Black lead and tallo w wl\l 
au.wer very well . 2. What I. the be.t material for pre · 
serving timber expoaed to .un and rain ? A. Bethel'a 
prooeaa of forclnc the vapor of creosot� Into the pore. 
of the wood Ie largely employed for the preservation of 
railroad tlea and wooden Inperatructures .  

A .  V. K. asks : Is there any way to con
dense ateam without ualnc a contlnuoua atream of aome 
cold liquId ? A. The ateam muat come In contact with 
lomethlng havlnc a temperature lower than tts own.  
Poa.lbly a .olld • •  uch a. lce. mlcht be employed. 

G. W. H. says : 1. What is the power re
quIred to pump 2 gallons of water per minute ? A. You 
do not say how hlgn the water la to be l1fted. Ordlnar· 
lly. 1I I. well to allow at lea.t t wice a. much llower al 
would be required to 11ft the water only. neglectlnc 
friction and other pre,ludlcl .. 1 re.lltancel. 2. What la 
the power produced by one of the be.t turbine wheela ? 
A. About 15 per cent of the power of the water. 

A. R. asks : How can I turn grooves in soft 
rubber rolls ? A. It might pos.lbly he done with a Ale. 
If the rolle .. .. re hollow . ..  nd could be revolved at .. high 
Ipeed. 

W. F. asks : 1.  What is the proper temper· 
ature of water when At for b .. tblng ? A. A .  few de· 
lP'eea below the ordInary temper .. ture of the h um .. n 

body. 2. Wh .. t can I uae to make wood adhere to gilla? 
A. Diamond cement . 

W. C. D. asks : How ca.n I procure a perfect 
vacuum In a common bottle for .. u experiment ? A.Thl. 
cannot be obtained with .. common bottle alone. A. 
ne .. r .. n .. pproach to a p'lrfect vacuum aa c .. n be obtained 
by mech .. nlcal mean. c .. n be ell'ected by connecting the 
bottle wlth .. n air pump . The method relorted to In 
certain phy.lolortcal laboratorle. In Germany when a 
lo·called perfect vacuum Is desired I. to 11.I1 .. I .. rge jar 
with mercury. Invert It (the rim of the j .. r .. Iways reo 
malnlng below the .urface of the mercury) . and then. 
when the mercury ha. f .. llen to the hlght In the jar .. t 
whick It would be sn.talned by a tmospheriC pres.ure. 
to connect a bottle. or other vessel In whIch It Is de· 
aired to produce .. vacuum. with the vacnum thul pro· 
duced. 

J. S. asks : . 1 . How can I make an electro
plating b.ttery.a� A. See answer ' to A. P • •  on tbls 
page. 2 .  Ple .. ae give me .. formnl .. to make magIc pbo· 
tographl. A. Conault Science &oora 1813. p . . 214. S .  
What Is .. good remedy f o r  B foggIng negative .Ilver 
bath ? I bave h .. d much trouble with fO'gglng baths. 
and can lind no remedy. A .  Fogging may occur from 
.0 many cau.e. tbat any general rule cannot be given. 
Sun. lllter. bring to proper .trength and gi ve proper reo 
actlon . ..  nd then the trouble will probably disappear. 

T. S. asks : How can I make a fluid ink 
eraser ? A. One .uch lIuld la aald to conalst 01 chloride , 
of lime solution. to wlltch are added a few dropi of 
muriatic .. cld. 

A. E. P. says : I ha.ve a ba.rometer in which 
the merc o ry haa become aeparated.  How c .. n I ret It 
l oaether .. gain ? A. By luvertlng the b .. rometer with 
gre .. t c .. re . AllIng I t  entirely with pure mercury . ..  nd 
then reltorlng It  to I ts preper po.ltlon. taking prec .. u· 
t10n not to .. dmlt lbe am .. lleat bubble of .. Ir. 

H. E. B. asks : I ma.ke great quantities of 
chlpl lmpregoated with 011. I extr .. ct p .. rt of the 01 1 by 
meana of ateam. but Itm .. gre .. t de .. 1 la lost. and wb .. t 
II drained 011' II lometlmes ao tblck with Iron rOlt and 
ac .. lc ... to be almoa t u.eles • .  I have al.o great qu .. ntl· 
tiel of oily waIte.  th .. t I h .. ve found It Impoaslble to 
clelln In a tborough manner. How can 1 ule blsulpblde 
of carbon for the IIbove purposel ? A' Tile bodIes to be 
cleaned .. re to be tre .. ted In closed t .. nks lnto whIch the 
blaulllhide of c .. rbon la drawn. 

W. B. asks : Is there a ma.rking fluid which 
la not .. lIected by raln ? I wlsb to Ule It on atone . A. It 
I .  cuatomary for tb:1 purpoae to ule any good bl .. ck 
paint.  

B. M. H. asks : I find that old ca.r springs 
are the best rubber I c .. n obt .. ln for eraalng lead pencU 
m .. rka. Do the propertlel tbat m .. ke It so belong to 
that kind of rubber. or d o  they re.ult from tb e mecb .. n· 
Ic .. 1 .. ctlon. comprelsilln .. nd vibration. to wblch It hal 
�een .ubjected ?  A .  Tnls ls due to the qo .. lIty of rub· 
ber u.ed. 

R. W. H. asks : I. What are the chemica.l 
propertlea of common aorghum molaa.es ? A. It II c .. ne 
lugar In .. non· crYlt .. Uzable condltl')n. 2 .  Wh .. t II the 
cbemlcal proce .. of converting .orgbum molasses Into 
lug .. r ?  A .  Tbe convenlon of the non·cry.tallzable Into 
the crylt .. Uzable cane 10Car. 5 .  Wh .. t I. the best pro· 
ce •• of m .. klng vlneg .. r without "pples ? A. By the 
purlAcBtlon of wood vinegar. a body which la obtained 
by the dry dlatllatlon of cert .. ln woods. 

J. JJ. C. asks : Is the electricity generated 
by an electrlc .. 1 m .. cblne of a kind to form .. n electro· 
m .. gnet. and I. It generated In lu1Ilclent qoantlty to 
keep It magnetized ? A. No . 

W. D. M. asks : Can you tell me what kind 
of .. n electric b .. ttery I Ihould conatruct. th .. t will be 
perm .. nent for aome time. s .. y .Ix montb. at leaat. and 
have power enoogh to ron "0 electric al .. rm bell. luch 
.. s II oled In the borglar .. I .. rm telegraph ? A. Into .. 
poroul cop aboot 5 1ncbea high and 8 Inchea I. dl .. meter 
pl .. ce a plate of c .. rbon. luch a. I. used In tbe ordinary 
Bnnsen. Fill the cop with be.t m .. ng .. n •• e peroxide .. nd 
aeal with .. aphaltum . Place It In a small Jar half full of 
.trong .olutlon o f  a .. 1 ammonl .. c In water. Into which 
allo pl .. ce a rod of .. m .. lg .. m .. ted zinc. In tbla battery 
the action Is wholly upon the carbon. the zinc remain· 
Ing un .. ltered .. nd conatltutlnc the negative elemeat of 
the battery. When the lIuld becomes mllky. add II few 
cryat .. ll of tbe lalt. Two or three soch cellI will an · 
.wer your purpose . Wben properly set oP. 1t wm run 
for fum 6 to 12 months. 

J. S. asks : 1.  Please give me a simple pro
cesa of .lIver plating .. rtlelel 1l1th a b .. ttery. A. See p. 
170. vol. 28. 2. Would an eoglne with .. cylinder lx2 
Inches. running at 150 revolutions pet' minute. with 
steam .. t 50 lba . preslure. be lulll.clently po werful to run 
.. n ordinary lewlng machine ? A .  Yel . 

J. D. S. asks : 1. Does crude petroleum, as 
It comel from the earth. cont .. ln anythlnc polsonoua or 
IDjurioul to the human IYltem If Introcluced throogh 
tbe blood ? A. N o . 2.  What Is the dllI'erence between 
crude petroleum .. nd Inbrlcatlng oil ? A. Crude petrole ' 
um conilits of .. mIxture of Dumerool 0111 of dl1Ierent 
den.ltlea .. nd boiling polntl . Lubrlc .. tlng oil conilitl 
of the he .. ner olla which are lelt after dlatllllnc 01l cer. 
taln of the volatile conatltuentl. 

C. asks : How can rubber tissue be ma.de ? 
A . Ordln .. ry rum rubber h .. s .. ItratlAed compoaltlon. 
Rubber ma.utactarera lay th .. t rubber tlisue II made 
by .Imply sep .. ratlng the.e layers. 

A. B. asks : 1. What two or three metals or 
.. lloYI expand longltudln .. lly the mOlt In a given degree 
of heat ? A .  Zlnc. le .. d. and tin. zinc exp .. ndlng O ·OOOC. 
29U7 of It. lellgth for e .. ch degree centigrade. when 
he .. ted between the freezing and boiling polntl of w .. • 
ter ; le .. d O · OOOO28Y75. and tIn O'OOOOl11S. 2. Is the mole
cular rot .. tlon suat .. lned In hlCh and low degrees of beat 
.. Uke ? A. No. 

J. A. H. asks for information on the subject 
of carburetlnll: hpdrogen gal . A. Hydrogen ga.. tbe 
chief constituent o f  coal ca a. upon which onr larlle 
cItIes depen d so much for their light after lonlet. h .. a, 
.. s la gener .. lly known. no llIumln .. tlng power of Its own. 
bot depends wholly for Ita value a. an Illumln .. tor upon 
the .. moont of c .. rbon .. a.oclated wIth It; .. nd .. ttentlon 
haa lonc been directed to the lobject of aupplementlng 
with carbon tbe already p .. rtl .. lly c .. rburetted co .. 1 gal. 
.. nd to the problcm of carbonizing the bydrogen ob· 
talned irom peat .. nd from tbe .. ctlon of acids on .ome 
of tbe metals . The result I .  th .. t hundred. of p .. tent. 
have been granted for various devices and m .. chlnel for 
carburetlng.c .. rbonIZlng or enriching hydrogen .. nd com· 
mon coal gaa up to the full me"lure of Its IIgbt-glvlng 
quality ; 'but If .upers .. tur .. ted. the IIgbt becomea 
• moky . ..  nd con.equently dlsagree .. ble. Thla I .. tter 
trouble has been one of the drawb .. cks. Tbe dllcovery 
o f  petrolenm h .. a .1Iorded aa apparently Inexh .. ustlble 
aupply o f  cheap gaa·produclng or carbonizing material  
In the form of highly volatile mlner .. 1 hydrocarbon 011B. 
auch .... g ... olln. n .. phtb .. .  benzole.  etc .• of specillc grav· 
Itle. rauglng from 0 664  to 0 ' 785 . The usual method of 
carbonIzing Is tb .. t of dividing the liquid Into a minute· 
Iy sep .... ted condition. 10 a s  10 present .. a larre .. sur· 
f .. ce .. a poo.lbl e .  For Inatance . ..  large met .. llIc receiver 
II con.tructed and Ailed wltb pomlceltone : It la then 
made p orfectly .. 1�lgh� .. nd .. quantllv of ga.ollne or 
one of the other oil • •  poken o f  la poured on to the 
pumlce.tone untll ltil tborooghly aatur .. ted. Connec · 
tlon. are now m .. de In ,uch a manner thll t the g .. s to be 
carbureted p asaea directly tbrough the pumlceston e. 
emergin g from the m .. chlne saturated wltb the heavy 
hydrocarbon v .. por. Another .. nd p erbapI .. better 
method I. th .. t o f  auapendl og .. large qu .. ntlty of wIck' 
Ing. ln .. suitable receiver p .. rtly Ailed wltb the lIuld to 
be u.ed . ..  nd carefully cloalng .. 11 jOints. The action 
bere II the aame ... In the prece dlog. except th .. t the 
wlcklng I. kept I .. turated by the action of c .. plll .. ry .. t
tracllon. The vapor from the.e 011. I. much he .. vler 
than the air . ..  nd for tbl. re ... on It  lometlmes forms In 
I .. yen In the lower part of rooma where the 011 b .. s been 
at .. ndlng or uled. lind when mixed wltb air forms .. ter· 
rlbly exploslve mixture. If by .. ny mean . ..  n Ignited 
match I s  tbrown on the Aoor :In .. room cont .. lnlng or 
tha t h  ... cont .. lned any of thl. llquld g .. aollne . l t  Is suf. 
IIclent to explode tbe mixture with dI .... troua conle ·  
quencel. T h e  prlnclp .. 1 danger of ualng theae carbu· 
rete ... then . lie. In the highly explo.lve character of 
the materlal uaed t) accomplish the desired re.ult. The 
oDly .afcguard aplnlt accldenta leeml to be In the 
rule : Never .. ttempt to All or charre thele machines or 
re.ervolra within doors. or In tbe vicinity of lire of any 
kInd. but plac. Ihem underground at lome dlltance 
from the houae. 

A. F. Ii!. asks : 1 .  Can you give me a recipe 
for a glue th .. t will not aoften In mol ature ? A. Take 
glue 12 0 .. . .  water suMclent to dlaaolve I t ; add S oza . 
rosIn. melt down together and .. �d 4 p .. rt. turpentine or 
beDzlne. Thla should be done In a c .. rpenter·. glue pot. 
to .. void burulDg. 2. Do you know of .. ny way of con· 
.t ructiDg .. good .. nd che .. p frlctlon .. 1 electric battery? 
A. Perh .. p. the che .. peat In.trument of thla character 
I. Volt .. •• el ectrophorus. con.l.tlng of .. pl .. te or c .. ke 
of relln . set In a wooden mold lined with tin foil. A 
metallic pl .. te wltb an Insul .. tlng gl .. sa handle .erve. to 
collect the electricity. 

B. F. B. Jr. aslts : How can I dye silk a lij!ht 
.Iate or dnb color ? A. For 100 yards 81lk. boll together 
4 Ib •. fua t \ c . J U  OZI . cudbear. and 6 oza . logwood. Cool 
t o �  O· F .. h .• enter the good. and winch for 20 mlnutel. 
.. Ir out and repeat : take .. little of the liquor from tbe 
boiler. dls.olve In It 130 OZ,'. copperas. reduce It to 
handling h e  .. t with w .. ter.  and give one or two aho ts 
through It a s  til e p .. tt ern req ulrea. 

G. T. B. says : 1. I want to make an induc· 
tlon coil to ule wltb a ImaU D .. nleU·. battery. to take 
ahocka with . What number o f  wIre .. nd how m .. DY feet 
ahoul d I  uae In the lecondary and primary colla ? A .  Ule 
No.87,'lbout 500 feet for .econdary current and .. bout 100 
feet for prlm .. ry. 2 .  How long ahould the coil be ? A .  
About B lnche. .  S. H o w  large ahould t b e  bole be ? A .  
About o n e  h .. lf Inch . 4.  W h  .. t .Ize of a o f t  Iron wire 
should I ule l u  thecOre ? A.No. 20 will .. n.wer. 5. The 
zinc pl .. tea of my Smee battery .. re 2UdU Inches aqnare 
and a half Inch thick. How I .. rge .. piece of Illver 
should I use ? A. As large aa your zinc plate l .  

J. W. C. asks : Does the water of the Mis
.Iaslppl river run up hill ? A. No. 

J. A. S. says : I took hydrochloric acid, and 
added am .. ll  plecel of cra yon .  A portion of the solid 
crayon ahould b .. ve pal6ed 011' In the form of a gal. but 
.It f .. lled. [ then .. dded chalk to try the experiment. a n d  
It worked lucce.afully. What I I  t b e  chemical dllI'erence 
between chalk and crayon ? A . If the crayon were cb .. lk 
It ahould h .. ve dissolved with ell'ervesceDce. If you 
.end .. piece which will not dissolve. we Ihall have It 
.. nalyzed for you . 

T. W.-You can find a full description of 
Ice machine. In Science Record for 1814. Pp. 1S't. 155. 

M. C. B. asks : 1. What is Ihe process for 
metallzlng nOD·met .. llIc lub.tancea for electroplatlBg ? 
A. Co .. t them with graphite or black lead. 2. Wbat Is 
the beat hand book on met .. llurgy ? What book glvel 
the be.t descrlp tton of the dlirerent modes of allver 
minIng? A. " A Practical Treatlae on Met .. lIurgy." by 
Crookea & RlIbrlg. 

A.. P. asks : 1. W hich is the best battery for 
pl .. tlng and what Is the almplest method of consbuct 
Ing the aame ? A. For am .. ll purposea. the D .. nlell will 
answer very well. It m .. y be constructed al fol. 
10wI : Take for the outer j .. r. one of eartben or atone. 
ware Ailed with aaturated aolutlon of lulphate of cop. 
per; for the Inner porou. c.ll.a cOILmon Aower pot wltb 
the hole stopped or sealed. Fill tbla wltb water .. nd 
place It lnalde of the larrer j .. r .  Pl .. ce .. rod of .. malga. 
mated zinc In the Inner cell . ..  nd the aheet copper In the 
outer • •  0 .. a to aurround the poroua cel l .  A few drop. 
of .Dlphurlc acId .. dded to the w .. ter In the poroul cell 
wllI lulll.ce te develop the fuU power of the bllttery. 
The b  .. ttery moat uaed by electropl .. te .. la that known 
.. a the electro pol on ; It conilitl of the ordln .. ry Bunaen. 
the exciting Auld being .. aolutlon of bichromate of po. 
tuaa .. nd lulphurlc acid. 2. Wh .. t II the belt book on 
the .ubject ? A . Roseleur·, " G .. lvanoplaltlo ManlpuIa
tlons . "  

J. S. McK. asks : I s  there any known meth
od of obtalnlnc the exact .quare root of any number 
other than the perfect Iquarel ? Could they be ex. 
presled In numberl ?  A. To both queatioDs : No. 

A.. B. O. says : An inveterate tea drinker 
complalna that tile lut te .. bouyht rtve. her I bumlDg 
s.nsltlon In the thro .. t after drinking. and thlDka lt 
mUlt be .. dulterated. Ii tbere any way to detect the 
.. dulter .. tlon. 0 1  tea P A. Ye •• It Is poaalble to detect 
the .. dulterattons. In the very little .peclmen wblch 
you sent we fcund none. but It w ... too small .. qu ... 
t1ty for .. satlaf .. ctory examination .  

G. W. D .  asks : 1 .  What i s  the difference 
bet ween carbona te of pot ... h .. nd hydr .. te of pota.h ? 
A. T!le Ant Is .. compound of carbonic .. cld .. nd pot •• t;. . 
tbe .econd of w .. ter .. nd pot ... b. 2. What I. tbe crude 
pota.h of commerce ? A. Impure c .. rbon .. te of potaah 
mixed with aulphate .. nd silicate of pot .. sh. chloride oJ 
pot .. salum . ... b. organic matter. etc. S. What w .. ter· 
proof compo.ltlon will adhere to ela.tlc rubber .. nd .. t 
the I .. me time to the cuticle ? A. Melt together In all 
Iron pot equ .. 1 parte of common pltcb and gutta percha • 
kept liquid under w .. ter. or lolld to be melted when 
wanted. 

C. H. M. asks : 1. Is electricity employed es
pecl .. lly In .. ny cbemlc .. 1 worka for Inducing. accelerat· 
Ing. or .. ldlDg cryatallz .. tlon ? A. No. 2. Doe. any .. p. 
plication of electricity promote o r  halten the cryatall. 
z .. tlon of .ubstances ? A. Yea. 

A. A. B. says : 1. I have a kerosene lamp 
ualng .. n .. rpad bOrDer ; after It h .. s been bnrolDg 80 or 
45 mlnutea. lt become. very hot and begins to pull' .. nd 
.putter .o th .. t we c .. noot u.e It. What Is the cau.e ? 
A. Tbe burner Is ao badly .. rnnged th .. t It allowa the 
he .. t to be conducted to the contents of tbe lamp. 2 .  
What ahall [ u.e t o  .ttck gold or bronze leaf o n  gla.1 
and on paper ? A .  A oolutlon of lal ngl .... In water. 
Still better : for Axlnc gold leaf on wood. paper. etc . • 
use a solution of I1nse�d 011 and lead plaster In oil of 
turpen tin e .  Thtl II made by lIr.t saponifying IIn.eed 
011 with c .. ustlc .od .. or pota ..... .. nd ll reclplt .. tlng the 
.. queous aolutlon of tbe SO"l1 wltb a solution of .ugar ef 
lead. the le .. d so .. p thus formed being next dissolved In 
011 of turpentine .  S .  Wbat I .  the best v .. rnlsb to use 
on very white wood • •  uch aa ba.swood. that will  not 
stain 'or dl.color It.  but leave It clear and white ? A. 
White p Icture vaml.h . 4. What i. the beat 1I111ng to be 
uled on black w .. lnut before puttlDg on oil ? A. Beel· 
wax h .. rdened with sealing wax and colored with umber 
m .. y be uaed. 

J. P. D. alike : What will preven t the damp
ness from rlalng In brick walls l' Will tbree or four 
couraes of brick 1 .. ld In cement or .. atrl p of galvanized 
Iron. the width of the w .. ll. prevent It ? A. Lay two 
cour.ea of brick In melted asph .. lt  and two cour.ea up· 
on theae In hydraDllc cement. covering the exposed .ur. 
f .. ces well. A I .. yer of zinc la .. lao a prevent .. tlve. 

W. asks : What length of time does it take 
to rip a piece o f  sprlne ateel 6 feet long by l4: Inch thIck 
wltb a toothless s .. w. made of soft Iron ? Hoor shonld 
such a .aw be made ? A .  Tbe periphery o f  the aaw 
.hould run .. bout 20,000 feet per minute . ..  n d  oUllht to 
melt (aa It  really does) througb .. t le .. at one foot In 
length per minute .  The saw moat be perfectly bal· 
anced .. nd bammered very open I n  tbe center. that Is. so 
th .. t the center will be loooe. In order to allow the perl. 
pbery to expand by centrifugal force caused by Its own 
velocity. 

J. H. sa.yS : You state in your paper that 
pl .. ater of P .. rls mixed with 8 p e r  cent m .. r.hm .. llow 
root. powdered . would h .. rden In one bour . ..  nd could be 
rolled out Into pl .. tes .. nd pollihed . 1 have tried thll 
wi th hot .. nd cold w .. ter aeveral time •• acd It  will not 
harden .. t .. 11 ; It wlll aet aomewh .. t� but will crumble 
.. w .. y If you h .. ndle It. What t. tbe matter ? A. EEper·  
Iment d emonatratel tbat : I .  The only e1lect ma .. hm .. l· 
low root seema to exert upon gyp.um I. to ret .. rd Its 
settlog or h .. rdeolng. 2 .  That when .et or bardened It  
becomes very brittle : .. nd wbere a large perceBtage of 
marshmallow root la uled. 1t either f .. lls to a powder or 
crumble. when touched. 

S. F. M. says : 1 .  I am making a foot lathe 
.. nd do not underat .. nd I"ylng out cone pulleYI. The 
driving wheel f .. cea .. re 24 and U Incll.1 dI .. meter. I 
w .. nt the driven pulley to be S Incbel diameter for the 
.maller f .. ce ; what Ihould the other be ? A. See p . l84. 
1'01. 11 .  2. What width of belt would be moat ault .. ble ? 
A. M .. ke the belt from an Inch to one a n .!  .. b .. lf Incbea 
wide . 

B. sa.ys : I wish to drain the bottom of a 
cellar. on which [ propoae to I .. y a concrete 1I00r. Tbe 
metbod I have adopted II to .Ink longitudinal trencbea 
10 Inch •• x 12. and Dll loo.ely with bata broken about 
the .Ize of a hen'. egg : tbe n to cover the whole with 
concrete . The trencbea I: .. rt ne .. r tbe footings of the 
p .. rty wall. Do you think thll will e1leet tbe obJect ? 
If not. can you .. dvlse lomethlng ? At cert .. ln polntl ln 
the found .. tlon bottom. aever .. 1 .prln,1 .. nd qDlckaands 
h .. n been dlacovered. A. The plan you have adop ted 
II .. good one. provided th .. t you connect the m .. ln 
trenchea with I .. teral one .. .. n d  dllcharge the whole Into 
.. m .. ln drain l eadlnc away from the hou! e .  

S. B. McC. asks : What is the solid content 
of .. Itlck of timber. tbe base of whIch II 14 Inchel 
aquare and the top 10 Inchel aqu .. re. and leDllth 20 feet ? 
Wh .. t la the rule for obtaining 'the aame ? A. Thil atlck 
II In the form of a fruatrum of a rlgbt prl.m. with the 
two baaes p .. raUel. The rule for calcul .. tlng the .olldlty 
I. aa follow. : Add together the a re .. of the lower b .. ae 
and the are .. of the upper b .. ae ; extract tlla .quare root 
of the product of theae two .. re .. a. Multlllly thll .um 
by one third of the perpendlcul .. r dlatance between the 
two b .. ae.. Applying tbe rule to the caae In question. 
we have area of lower baee, 14X14=196 ; area of upper 
baae, 10X10=100. Square root of the product of thea" 
areas, .y'196x100=140. Perpendicular distance between 
the two baaea, 20X12=240 Incbes. Contents of timber. 
(196+100+140)X 80=814,880 cubic Incbee. Contents In 
cubIc feet, 184,880+1128=20 .... 

J. B. H. asks : What is the method of bal· 
.. nclng the reclproc .. tlng p .. rts of an engine. for which 
Mr. Main received from the Secretary of the N .. vy the 
lum of t6OO ? A. Aa we underot .. nd tbe arrangement. It 
la not a true counterbalance .  but conllata of weighting 
one of the crankl. which can hardly be considered 
novel. Indeed I t  II said to give 10 little latlstactlon 
tb .. t theae so·caUed counterbal .. ncel .. re being removed 
from the crank. of m .. ny marine englnel. 

C. M. asks : W hat is dry steam ? A. Stea.m 
of snch heat that It " Ill .. b.orb mOlature from any 
damp subetance placed lu It.  

P. J. asks : How ean I dissolve gutta percha 
.0 al to m .. ke .. thin w .. terproof varnlab. capabfe of be· 
Ing 1 .. ld on with .. brulll ? A. Take 4 OIl . al.ln ,utta 
percha. dlalOlve l n  l ib.  rectilled relln 011. lind .. dd Ubi. 
Ilnleed oil varnl.h. boiling hot. 

S. D. asks : What will restore the color of 
or:clean colored le .. tller ? A • . Ule 1 oz. oxalic acid dl .. 
lolved ln 1 pint distilled w .. ter. 
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G. L. M. says : I lately read a statement 

that Dr. Hugrtnl baa discovered that the at .. r Arcturus 
I. approacblng the e .. rth at the rate of .. bout IIfty mile. 
per .econd. 1. I. tbls tru e ?  If 10. In wh .. t part of the 
heaven. c .. n the atar be leeu .. t night ? Can tbe ltar be 
seen with �he naked eye ? Doe. the It .. r appear to grow 
larger? How f .. r dl.t .. nt II tbe atar from the earth .. t 
the time tb .. t thla letter re .. eb es you P A. Yes ; Arcturu • 
Is .. bright red ltar Of the· Ant magnitude. In conatell ... 
tlon .Boo� •• overbe .. d at 9 P . M .  Itl proper motion Is 54 
miles per �econd toward the earth. lind Ita light. traveling 
185.000 mllea per aecond. tll�ea more than twentY· .lx 
ye .... to come bere . 2.  What II the gre .. teat depth th .. t 
man hilS ever .. tt .. lned . ..  nd wbere ? A. One of the deep . 
est holel we recollect I. the ·'Ro .. d to He .. ven" .Uver 
le .. d mine. ne .. r Freiberg. Saxony. 2,000 feet down to the 
aump . 

S. says : I wish to construct a telescope for 
.. rille. Can you Inform me how many lenlea wllf be reo 
qulred. and what Ihe dIameter and focus of e .. ch len I 
.hould be . ..  nd In wh .. t manner they mUlt be mounted 
on tbe rille ? A. Object gl ... a h .. lf .. n Inch diameter 
focua 24 Incbe. or ... Iong a. convenient. Eyepiece m .. y 
be .. single len. of low power with crOaa Iplder linea 
Axed In Its focus. The targe t will the n a ppe .. r Inverted • 
Tbe lenae. are encloled In .. braaa tube with a hinge or 
b .. U Joint at the breech or eyepiece end.  and .lIde . ..  t the 
muzzle. to depresa the object glala. for Increaled elev .. 
tlon . The two llolnts of .. tt .. cbment to the harrel are Ihe 
s .. me a. for ordln .. ry fore·and·le .. f Ilghtl. 

T.· S. C. says : In your answer to N. L., l.0u 
aay tb .. t . .  the ahrlDkage o f  wood endwl.e I. very sl gb t .  
I f  Iny." I t  I .  proba ble that If t b e  wood were perfectly 
atralght grained. th ere would be no .hrlnk .. ge endwise 
I have aeen plaeea In bo .. rd fences where the board wa. 
dl.pl .. ced endwl.e S Inchel from where It had been orlg. 
In .. Uy nailed ; .. nd I have aeen the top ralla (2x4. oak) In 
picket fencel drawn ap .. rt 8U Incbel In a fence 150 fee t  
long. I h .. ve. howe ver . ..  Iwaya attributed tbl. t o  the 
lumber not being at .. II  tlmea .awn parallel with the 
grain of the WOO d .  

J. M. says, to help B. and J. out ;of their 
trouble of bu bbling In c .. stlng zinc : Do not overheat 
It ; but when melted. pour at once . ..  nd you will lind 
you c .. n get .. .  harp model In quite moist land. I sttr 
with .. pine .tlck until all the met .. 1 11 thoroughly IIqu e ·  
lied. 1 h a v e  uaed various .Izea o f  zInc . ..  nd Iince foUow 
tnc the above directIon. I h .. v e  b .. d no troubl e .  

R. S. says, in answer to A .  A .  W.'s q uery as 
to bre .. k l o g  gage glau ea : If y o u  g e t  g o o d  Blnt glas. 
tubea. and your gage cock. are .et true. they wlll laat a 
loog time Instead of takl D g  them out to clean them 
take the nut 011' tbe top cock .. nd pour a little 011 down 
the tube : It will remove tbe seale.  

W. H. S. says, in answer to J. A. McC.'s 
J r  . •  que.tlon a. to the tube a . d  dlak o f  paper : A 
number of years .. go the Royal Society oirered .. gold 
medal and one hundred guineas for tbe expl .. n .. tlon of 
the pheuomenon mentioned byhlm. The lollowlng "lIa 
the explanatIon which received the prize : Suppo.lng 
the diameter o f  the disks to be to tbat of the bole as 8 
to 1. tbe area of the former to t h e  latter muat be as 6' 
to 1. Hence. I f tbe disk. were to be sep .. rated (theIr 
surfac�s remalnl1lg par .. Uel) with a velocity equal to 
that of the .. Ir bl ... t .  a column of .. Ir muat meanwhi l e  
b e  Interp osed • • Ixty· foor timel llre .. ter tban that whlcb 
would eBcape from tbe tube I n  tbe a .. me time : con.e· 
quently. lf all the .. Ir nee.�ed to pre aerve the bal .. nce be 
sUPlllled from Ihe tube. tbe dlska must be .eparated with 
.. velocity aa much Ie •• tban that of the blast .. a the 
column required between them la greater tban that 
yielded by the tube . I t  tollows then th .. t . under tb e 
clrcum.tancea ln queltlon.the dlaka cannot be sep .. rated 
wltb a velocity greater tban one .Ixty ·fourth tb e blaat . 
01 courae all the force of the blast will be expended on 
tbe movable dl.k .. nd tbe rleg of air between the dl.kl ; 
.. nd alnce the .. fore.ald dl.k can oDly move one elxty· 
fourtb the velocity of the bl .. at. the rlDg o f  air mu.t 
receive nearly all the force of the bl"lt. and be driven 
out In currantl radIating from the common cen ter of 
tube lind dIsks. 

C. H. M. asks : I have eeveral times read 
�hat In order to m .. ke It possible for lome blrda to talk 
tbelr to�guea have to be split. or that after tbelr 

tongnes were Ipllt tbey could t .. lk. AmoD g common 
blrda. thla haa been asserted o f  the crow and jay. II 
thla true . ..  nd If  .0. how Is the splitting done ? How f .. r 
would the bird'. tongne have to be split ? I cannot aee 
how tbla oper .. tlon would en .. ble them to apeak .-X.X . 
O. aaks : How c .. n I make a burnlahlng liquid to pro· 
duee a UghtatrAw color on a81e le .. ther ?-H . M. D . ... k. 
How c .. n I dye .. nlllne acarlet on mixed gooda ? 
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Index of Inventions 
FOB WHICH 

LItten Patent of the United States 
WBB& GBANTBD IN THB WBEK JlNDING 

May 12, 1874, 
.A.ND BACH BEARING THAT DATlL 
[Tho.e marked (r) are rell.ued p.tentl . ]  

AI.rm. burrl.r. W .  H .  ReUt . . . . . . . . . . . . . . . . . . . . . . . . .  150.712 
Alarm. door. A .  Nevllnr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,718 
AI.rm . llre , P • .A.. Blake . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1110.744 
Auger, earth. W. R. Andr.ws . . . . . . . . . . . . . . . . . . . . . . .  1110,6.0 
Awolnr, H. 8yke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1110,910 
Baby jumper, R. W. C.ldwel1 . • • • • • • • • • • • • • • • • • • • • •  1110,825 
Bale tIe, J . W. Parilh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1110,885 
Beaell to f.brlc., .ttachlol, G. W. Berrey . . . . . . . . .  1110.874 
Bed lounge. folelloll, G. C. Paine . . . . . . . . . . . . . . . . . . .  1110.'708 
Bedlte.d. lof •• J. Ott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,705 
BInder. temporary. C. W. Ralrd . . . . . . . . . . . . . . . . . . . .  1150,740 
Blneler. temporary. O. R. H' ele . . . . . . . . . . . . . . . . . . . . .  1110.761 
Blower, rotary. Pro •• er & Ray . . . . . . . . . . . . . . . . . . . . . .  150,788 
Boller, walh , J .  W .  E rwIn . . . . . . . . . . . . . . . . . . . . . . . . . .  150,851 
Bolle .. , calkIng, J. W. Conoery . . . . . . . . . . . . . . . . . . . .  150,881 
Boot .nd thoe In.ole. C. Gr.ot, Jr . . . . . . . . . . . . . . . . . .  1110,688 
Boot stltcb macbln e ,  C. S.  DUJlbrack • . • • • • • • • • • . . .  1150.842 
Box • • heet metal,  G. ZucI<.chwerelt . . . . . . . . . . . . . . . .  150,919 
Brace. IPrinr. S.  T . Bruce . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.747 
Bracelet, E. E. Barro ws . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1150.741 
Br.ke Iboe. H. C. Deerlnr . . . . . . . . . . . . . . . . . . . . . . . . . . .  1110.871 
Brick, bullellog and p.vlnr, B. Adler . . . . . . . . . . . . . .  1110._ 
Brick machine. C. H.  Wlllhm . . . . . . . . . . . . . . . . . . . . . . .  150,9;4 
Bridie bit, A .  P. M.lon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,896 
Broom machine, ABderlon & HOull'hton . . . . . . . . . . .  lbO.889 
Brooh. automatlc lIy. J. T. Beneler . . . . . . . . . . . . . . . . .  150.673 
Buckle. G. L. Roblnoon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1110,781 
Buggy top, J. F. Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,758 
BUlldln r materl.l , J. D.llioo . . . . . . . . . . . . . . . . . . . . . .  150,888 
Bulllen. rellnlnr, F. H. BOullield . . . . . . . . . . . . . . . . . . .  lbO,675 
Bunp, m.ch lBe for maJelnl. A. Goelzlnler . . . . . . . .  150.684 
Button fa&te nlng, F. J. lltx . . . . . . . . . . . . . . . . . . . . . . . . .  150.818 
Care. bird. O lborn & Drayton . . . . . . . . . . . . . . . . . . . . . .  1110,884 
Can. 011. J. H. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,819 
C.n, 011. J. H .  Brown . . . . .  · . . . . . . . . . ..... . . . . . . . . . . .. . . .  150,820 
Cap.tan. J. Ree . . . . . . . . . . .  :-:' . . . . . . . . . . . . . . . . . . . . . . . . .  111O,i90 
Car axle box, C. H. Sh.ttuck . . . . . . . . . . . . . . . . . . . . . . . .  150.flO 
Car coop ling. w . n .  Hopper . . . . . . . . . . . . . . . . . . . . . . . .  150.159 
Car coupling. King & Sw.n . . . . . . . . . . . . . . . . . . . . . . . . .  150,698 
C.r coupling. H. E. lIl.rchaod . . . . . . . . . . . . . . . . . . . . . .  150,188 
Car C.:lUp llog, W .  D. Rhinehart . . . . . . . . . . . . . . . . . . . . .  lso.715 
Car coupllnr. R. B. T.1t . . . . . . . . . . . . . . . . . . . . . . . . . . . .  II1O,Tl8 
Car door •• operating, J. Stephen.on . . . . . . . . . . . . . . .  150,905 
C.r ped.stal •• braclnr, J. Stephenlon . . . . . . . . . . . . .  151'.908 
Car Iprlng. R. Vo.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15O,8C4 
C.r Itarter. J. J. Kener . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1150,864 
Car, .treet. J. Stephen.on . • • • • • . • •  : . . . . . . . . . . . . . . . .  lbO,908 
Car. Htreet:J. Stephenloo . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�0.901 
Ca ... recorellng speed of. Speed & Poage . . . . . . . . . .  1110,[(12 
C.rbureter. J. M. Cayce . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,8:17 
Card cyllnden. cleanlnr. H. Sp.uldlnr . . . . . . . . . . . .  150.725 
Cardlnr macblue cylinder. F. Tully • • • • • • • • • . • • • • •  150,918 
Cardlnll fe<d iulde. M. A. Furbuth . . . . . . . . . . . . . . . .  150,858 
Carpet Itretcher, M. R. O·Nelll . . . . . . . . . . . . . . . . . . . . .  1110,780 
C.rrlage Clip, M. S.ward . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,897 
Carrlare door, F. H. Jury . . . . . . . . . . . . . . . . . . . . . . . . . . .  1110,763 
CaBler anel IIV fan . table. W. R. Fowler . • • • • • • • • • • •  150,855 
Calter, furnIture, H. D. OIdl . . . . . . . . . . . . . . . . . . . . . .  150,700 
CaBtlng mold bo.rela, chlll for. J. Oliver . • • • • • • . • .  lbO,882 
Cattle poke. W. L. Battle . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.7� 
Centrifugal machIne. S. S. Hepwortb . . . . . . . . . . . . . .  150.688 
Chalnl. machIne for makIng. E. Shaw . . . . . . . . . . . . . 150.898 
Charcoal, tre.llnr anI mal. Buchan.n & Vlcke •• • .  111O,8U 
Cburn cover, D. M .  Pe •• e . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.782 
Churn. rotary, Wattle. & Cable . . . . . . . . . . . . . . . . . . . .  150,784 
Clamp. SlIv.r & Fawcett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1110,900 
CI.mp box. D. Pe�e .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,709 
Clothel plnl. making, A R. Stew.rt . . . . . . . . . . . . . .  150,009 
C lothel pounder. P. W. Hart . . . . . .. . . . . . . . . . . . . . . . .  15O,8�9 
Clothel wrInger. J. W. Wheeler . . . . . . . . . . . . . . . . . . . .  150,917 
CoalB, cokIn g fOISIl, W. J .  Lynd . . . . . . . . . . . .  1110,812. lbO.878 
como ,  J. T. Earoelt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,1148 
Coftln handle. W. M. Smi th . . . . . . . . . . . . . . . . . . . . . . . . .  150,901 
Cog wheel.,  cleanIng. T. Coldw el1. • • • • • • • • • • • . • • • •  150,� 
Condenser • •  tmo.pher lc. J .  A. H. EllIa . . . . . . . . . . .  1110.850 
Coo�lng utenlll . 1 .  Donbam . . . . . . . . . . . . . . . . . . . . . . .  150.752 
Cooler .nd IIl ter. w.ter. V. Kloballa . . . . . . . . . . . . .  150,868 
Cooler for be.r. etc • • J. W. Colher . . . . . . . . . . . . . . . . .  1110,880 
Cooling aod ventll.tlng. S .  Whltm.n . . . . . . . . . . . . . .  111O,9"lO 
Cultlv.tor, S. Senry . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.719 
Cultiva tor. teetb , blankl for. Pedder and Abel • • •  1110.'708 
Cut-oll', raln .. .  ter. J.  Hath . . . . . . . . . . . . . . . . . . . . . . . . .  1110.691 
Delk. folellnr. D. H. Ple .. on . . . . . . . . . . . . . . . . . . . . . . . .  1110.78' 
Dlamondl ln elrlU., Inl8rtlnr. J. D . Ho.banlil. Jr. 150.86'l 
Dish walher, J. M. McKe •• on . . . . . . . . . . . . . . . . . . . . . . .  .15O,m 
DI.lofecting .nd perfumIng. H. G. D.yton . . . . . . . .  150,885 
Door ch�ck. J. R. Baxter ... . . . . . . . . . . . . . . . . . . . . . . . . . .  1110,8 1 2  
Door cbeck, W .  Buuo w . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l bO,828 
Drill chUCk. G. D. Belcher . . . . . . . . . . . . . . . . . . . . . . . . . 15O,67:l 
I 1rlll. ratcbet, W. Campbell . . . . . . . . . . . . . . . . . . . . . . . . .  15O,8,ti 
Drilling machIne, metal, M. A. Furbush . . . . . . . . . . .  1110,857 
Dnlllnr machine. metal. A . B .  Prouty . . . . . . . . . . . . .  1110.89:) 
Drl11In r m.chlne. rock. C. S. Pattl.on . . . . . . . . . . . . .  1110,886 
Drop lI�ht ga.eller. center. C. De.va • • • • • • • • • • • • • •  1110.887 
Drum . J . Belknap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1110.814 
E.vel troughl. makIng, A. Woltcomb . . . . . . . . . . . . .  150.918 
Elev.tor. G. C. Timpe (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,810 
Engi nes, reversIng valve for .team. J. Beehler •• 1110.671 
Exeavator, M. E. LaBner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.761 
Fatl, rreatlDg animal. H. M�le (r) . . . . . . . . .  . . . . . . . .  5 .869 
Fenc.I,  wire atretcber for, J .  F. Glidden . . . . . . . . .  150,688 
1I'Jre arm ela.tlc butt. W. Scott . . . . . . . . . . . . . . . . . . . . .  1 50,717 
Fire brick. compouod for, A. F. FOlter . . . . . • . . • • •  , 15O,SM 
Fire extingul.ber, D .  J.  T.pley . . . . . . . . . . . . . . . . . . . .  150,729 
Fire extlngul.oer. C.  H. Toomp.on • • • • • • • . • • • . . • • •  150,790 
Fllhlng ree l ,  C. F. OrviS . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,688 
Flour. lolf·rals lng. E&stwlck & Lugo . • • • . . . . • . . • • •  150,844 
Forge. J. Nixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150,881 
Furnace ,  coke acd ga., H. Zahn . . . . . . . . . . . . . . . . . . . 1IO,t!03 
Furnace, b o t atr and water, C. ComBto�1" ' "  • • •  0 .  150,'i50 
Furoace. bot aIr. W. T wItchell (fJ  . • • •  . .  • • • • • • • •  5,871 
Furnace, Imoke con .umIDg • • J. 'fnolll l"  11 . . . . . . . 150,91 1 
Gage, carpenter's, J. A. Traut . • • • . • • • . . • . • • . • . . • •  151,'iS2 
Game app.ra tu •• E . F . L.ne . . . . . . . . . . . . . . . . . . . . . . .  UO,SC8 
Game board, T. J. Whitcomb . . . . . . . . . . . . . . . . . . . . . .  100.785 
Garter, H. A. Hou.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,890 
Gas from petroleum, makIng. Wr.n I ; . , I . r (r) . 5.874 
Gas from petroleum, making, Wrt 1\ l ' u l  � u t. r) . 5.878 
G •• furnace. G. H. 8aldwln . . . . . . . .  . . . . . . . . . . . . • . .  1 50,bl1 
Grato,  etc., transferrlog, J.  J .  Safely . . . . • • • . . .  15),694 
G r.te. llre place. M. Fitzpatrick . . . . . . . . . . . . . . . . .  1 (I,C80 
Gratlar. wrourbt Iron. D. D Boyc,' . . . . . . . . . . .  1�O.745 
Harnell aaddle tree. E. M .  KInne . . . .  . . • • • • • . • •  ] :.0,885 
Harve.ter, O.  & E. W. Allen . . . . . .  . . . . . . . . . . . . . . .  150,930 
Harve.ter. J. Werner. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.918 
Rarye.tor, A. Willard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,928 
H.n.lter rake. W • .A.. Wood. . . . . . . .  . . . .  . . . . . • . • . •  1 50m 

H.t.lronloll m.chloe, Glraux and Drovon . . . . . . . . .  1110,751 
Hats. manuf.cture of. J. W. V.I.ntlne . . . . . . . . . . .  150,788 
H.tcher. G. Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.778 
Hatcb et. J. A. WI.ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1110,928 
He.ten, etc •• v.lve for Ite.m. Shock & Thunto,," 1110.8911 
Hoof trlmmer. F .  R. & W. O. Sotton . . . . . . . . . . . . . .  150,800 
Hooplnr palll .nel tubl. E. Whitney . . . . . . . . . . . . . . .  lbO.788 
Horse power. J. M. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . 111O.sse 
Horlelhoe. lectlon.l. R. Aultln . . . . . . . . . . . . .. . . . . . .  150,810 
HOle coupllnr, J .  W. Kennedy . . . . . . . . . . . . . . . . . . . .  150.'l6I 
[nklnr appar.tua . G .  E. Jooe . . . . . . . . . . . . . . . . . . . . . . .  150.752 
In.ole. J. W. Lockwood . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  1110,810 
Jewelry. artlllclal coral for. D. D. Smith . . . . . . . . . .  1110.722 
Jewelry. m.nufacture of. C .  A. Gamwell . . . . . . . . . .  1110,754 
Knife Ib.rpenlng machIn e.  W. H. WIIUam . . . . . . . .  1110,8(;1 
Ladder, IIremen·a. P. Port . . . . . . . . . . . . . . . . . . . . . . . . . . .  1110,888 
Ladder, I tep. S.  S. Thomp.on . . . . . . . . . . . . . . . . . . . . . . .  150 912 
Lamp . A. G. Buzby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1110,824 
L.mp pend.nt. L. Hull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1110,881 
Lamp • •  ulvenllon . R. M.rah . . . . . . . . . . . . . . . . . . . . . . . .  1110.770 
L.rd. etc •• pack.ge, N. K. F.lrbank • • • • • • • • • • . • • • •  150,852 
Latbe. C. W. WlIder. . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  ltO.787 
Leatber. llnlsb lnr. W. EIl.rd . . . . . . . . . . . . . . . . .. . . . . . .  150,849 
Le.ther. rounding, H. F. O.borne . . . . . . . . . . . . . . . . . .  150.70& 
Lense., rrtndlng. F. R & W. O. Sutton . . . . . . . . . . . . 150,199 
Lock. permut.tlon . T. B. Worrell . . . . . . . . . . . . . . . .  150.'l3II 
Look. leal. F. W. Brookl . . . . . . . . . . . . . . . . . . . . . . . . . .  1110.817 
Locomotive wheel rertlterlnr Illp. J. W. Boyle .. 1150.746 
Loom Iheddlnr mechanl.m. J. WllIIam.on • • • • • . •  150,925 
Loom Ihuttle. N. A. W1I1Iaml . . . . . . . . . . . . . . . . . . . . .  lbO,806 
LubrIcant, E. Zerbey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1110.789 
Malt for cattle food. etc •• A. Manchall . . . . . . . . . .  150,769 
Mangle. Iteak. Robblnl & Turner . . . . . . . . . . . . . . . . . .  150,888 
M.tch 88fe. cal bracket. G. W. Righter • • • • • • • . . •  150,H92 
Me"",u.e, t.llor· •• Fall< & Flnkeo.teln . . . . . . . . . . . .  150,858 
Met.l8, etc . ,  pOll 8blnll'. H. Burrll1 . . . . . . . . . . . . . . . .  150.749 
Mill, dl.lntegratlng, J. M . Il�nd�ckl . . . . . . . . . . . . .  150 689 
Mill. rrtndlng, E. Totmao . . . . . . . . . . . . . . . . . . . . . . . . . .  1110.781 
M1I1 Iplncl1es, bush for. E. Deells . . . . . . . . . . .  ;: • • • . .  150.751 
Mill., feeeler for rrlnellnr. PhillIp I " al . . . . . . . . . .  150.,88 
Mop he.d, J. Slmp.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.';97 
MOwinr machIne, F. H. Bry.n . . . . . . . . . . . . . . . . . . . .  1110.748 
Momnr macblne; H. JII. BurdIck . . . . . . . . . . . . . . . . . . .  150,1122 
Mowlnr machlne. W. A. Wood . . . . . . . . . . . . . . . . . . . . .  1110,928 
Nut lock. L • • nd J. S ykel . . . . . . . . . . . . . . . . . . . . . . . . . .  111O,8Ol 
Nutl. thrtadlng me tallic. L. W. Stockwell . . . . . .  111O,'l26 
011 from c.nA, dr.wlnr. J . G. Evendeo (.) • • • • • • •  5,884 
Orel. etc •• reduclnr, J. F. Saoeler • • • • • • • • . • • • • • • • • .  150,784 
Orea, amall.matlol. J. F. Sande .. . . . . . . . . . . . . . . . .  150.798 
Ore8. m.chlne for It.mplng. W. Ball (r) . . . . . . . . .  5,8,� 
Or�.n c.ae. reed, J. R. Lomal . . . . . . . . . . . . . . . . . . . .  150,811 
p .. ddle wheel, featberlng. E. Spencer . . . . . . . . . . . .  150,908 
Paper cutt ing m.cbloe. H. H. Tborp . . . . . . . . . . . .  1110,802 
Paper. m.klnr parchment, B .  Metzg.r • • • • • • • • • • .  150.688 
Paper pulp roller •• m.klnl, J. O·Nell . . . . . . . . . . . .  15�.m 
Photorr.phlc Icreen. C. E. Myer . . . . . . . . . . . . . . . . .  1110.701 
Piaooforte strtnrlnr devIce. B. H. Mone . . . . . . . .  150.700 
Picture receptacle. 88W handle. W. M1I1.p.ngb • •  1110,691 
PIpe and nozzle. 1I01e. Barry & Prentice . . . . . . . . . .  1110.742 
PI tm.n connectloo. J. Tlmm. . . . . .  • •  . . . . . . . . . . . . .  • •  150,8(11 
Plaoter. corn. Brewton & Corti . . . . . . . . . . . . . . . . . . .  1110,818 
Planter, corn. Starret & Keal . .  . . . . . . . . .  ; . . . . . . . . . .  1 50,904 
Planter.cultlvator • •  oel chopper. J. L. McC.leb . • •  1150,711 
Pllerl, cutting. V.  A. Pupley . . . . . . . . . . . . . . . . . . . . .  1511.789 
Plow, png. H • •  nd J. Oldenelorph . . . . . . . . . . . . . . . .  111O.'lO2 
Plow. ranr. J. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.721 
Preu. cotton. B. W. Brown . . . . . . . . . . . . . . . . . . . . . . . .  1110,818 
PrioUnr prel •• T. J. May.n . . . . . . . . . . . . . . . . . . . . . . .  150,81' 
Propelling v.s.ell. H. B. E. Von Ellner . . . . . . . . .  1511.91. 
Pruolnr Implem.ot, L. B. Snow . . . . . . . . . . . . . . . . . . .  111O,'tU 
Pulley, friction, E. G. P.rkhunt . . . . . . . . . . . . . . . . . .  111O,'lO7 
PumP. L. Fairbank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1150.679 
Pomp, A. J. Tyl.r. :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1511.91' 
Pomp •• con.troctloo of. R. T. Deakin . . . . . . . . . . . .  1150,888 
Purlller, mlelell!nrs. A. Herr . . . . . . . . . . . . . . . . . . . . . . . .  1511.758 
Pnrlller. mlddllllJZ8. O. M. Mo .. e . . . . . . . . . . . . . . . . . .  1150,87'9 
Radl.tor. Ite.m. C. S. SmIth . . . . . . . . . . . . . . . . . . . . . . .  150.798 
Rein holeler and whip aocket. O. Mat.on • • • • • • • •  150.697 
Roll . tbree hlgb. H. SChmit . . . . . . . . . . . . . . . . . . . . . . .  150,89:5 
Roller. autom.tlc shade. F. C. D. McK.y . . . . . . . .  150.871 
Salicylic and other acId •• H. Kolbe . . . . . . . . . . . . . . . .  n0,8�7 
S.w·lll1ng machIne. rtn. L.  M .  Alblll . . . . . . . . . . . . .  150,809 
S.w h.Bdle. h.od, C. EI.enh.rdt . . . . . . . . . . . . . . . . . .  150.678 
5." machIne, clrcol.r. J .  Smith . . . . . . . . . . . . . . . . . . .  150,728 
S.w mill, cIrcular. G. L. McCahan . . . . . . . . . . . . . . . . . 150,875 
Saw mill •• he.d block for. G. W. Dlamao . . . . . . . . .  lbO.678 
S.wlng machlne. W. S. Gerrl.h . . . . . . . . . . . . . . . . . . . .  1110.758 
Sc.lI'old. ltacklnr, S. Scovl! . .  . . . . . . . . . . . . . . . . . . . . .  1150,'195 
Sc.le bO.rdl, tre"tlng. A. Milller . . . . . . . . . . . . . . . . . .  1�0,880 
Scale •• track, J .  Wee ki . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1110,8011 
SCrew blanl<B.nlcktng. W. Alkell . . . . . . . . . . . . . . . . . . .  1110.867 
SCrew-euttlnr machine. H.II & Millward . . . . . . . . .  150,881 
SCuttle. 80.1. S. Whltnum . . . . . . . . . . . . . . . . . . . . . . . . . .  1110,921 
Sewing machIne clamp. J. G. Powell . . . . . . . . . . . . .  150.787 
Se ",Ing m.chlne prealer foot. Allerton u aI . . . . . .  1110,668 
Sewing machine t.ble. M. W. Murpby . . . . . . . . . . . .  150,715 
Sheet met.1 .plnnlnr. F. J. Seymour . . . . . . . . . . . . .  150.788 
ShIngle machlne, J .  L. D.y . . . . . . . . . . . . . . . . . . . . . . . .  150.884 
Shoe. F. Weed (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,812 
Sboe Ihank. met.lIIc, J. Hy.lop . Jr . . . . . . . . . . . . . . .  1110,';60 
Sifter. a.h, F. E.  Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1110.718 
Sk.te. B. F. See . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1110,896 
6klrt elevator. E. E. Norton . . . . . . . . . . . . . . . . . . . . . . .  1110.717 
Skirt protector, B. H. Gardner . . . . . . . . . . . . . . . . . . . .  1110,755 
Sled .. .ach coupUnr. Deol.on u aI. . . . . . . . . . . . . . . .  1110,889 
Sod. w.ter fouotaln, F. W. Wel.ebrock . . . . . . . . .  \&0,922 
Spice box hold.r, C .  E. Se.vey . . . . . . . . . . . . . . . . . . . .  1110.718 
Stair rod bracket. J. H. White . . . . . . . . . . . . . . . . . . . .  1110,91' 
St.mp ,  hand. J. 901Iilborourh . . . . . . . . . . . . . . . . . . . .  111O,8I!8 
Stone • •  rtiliclal, D. R. Prindle . . . . . . . . . . . . . . . . . . . .  150.710 
Stove. cooklnr. G. N. P.lmer . . . . . . . . . . . . . . . . . . . . .  lllO,781 
Stove. mall •• lne, D. Smith . . . . . . . . . . . . . . . . . . . . . . . . .  1110.121 
Table. g.me. J. P. Hfde . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.612 
Table. Ironlor. E. McCoy . . . . . . . . . . . . . . . . . . . . . . . . . . .  1110.875 
T.p aod f.ucet. J. G. Schlll'er . . . . . . . . . . . . . . . . . . . . .  1110,118 
Telegraph , c!lemlc.1 or .utomatlc. T .A. Edl.on • •  150,848 
Tele .... ph relay, T. A. Edl.on . . . . . . . . . . . . . . . . . . . . .  1110,846 
Telerr.ph receiving Inltrument. T. A. Bellson • • .  150,847 
Temple teeth. formlnll'. N. Ch.pman . . . . . . . . . . . . . .  150,828 
Thill coup ling. Fountain & Holme • . • • • • • • • • • • • • • •  150.881 
Thill coupling, T. S. SmIth (r) . • • • • • • • • • • •  . . . . . . .  5,869 
1:hraahlnr machine. W. M. Leyde . . . . . . . . . . . . . . . . .  111O,8lN 
Tlooed pl.te •• unltlnr. G. H. Perl<tn . . . . . . . . . . . . . . .  1110,887 
Toy. C. Rerre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,78� 
Toy. oplnnlor. G. R. Lilli bridge . . . . . . . . . . . . . . . . . . .  150,889 
Trap. anImal. A. M. Ga .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,889 
Trap • •  0Im.I , O. Hukill . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1110.8110 
Treadle, Dutry & S w.rbrlck . . . . . . . . . . . . . . . . . . . . . . . .  150,810 
Veblcle ruonlal ge.', P. 11. Connlngham . . . . . . . .  lliO,83\l 
Veblcl, ot.ndarll. J .  J . M.rtln . . . . . . . . . . . . . . . . . . . . .  1110_ 
Veblcle wheel. J. H. Gould . . . . . . . . . . . . . . . . . . . . . . . .  150.6l!5 
VehiCle wheel. M. Mlckel.oo . . . . . . . . . . . . . . . . . . . . . . .  150,7111 
VehIcle wbeel. H. H. Rlch.rd . . . . . . . . . . . . . . . . . . . . . .  150,891 
Veotllator, J. Purington . . . . . . . . . . . . . . . . . . . . . . . . . . .  1110.711 
Ve.tel for ret.lolnr be.t, etc • • 8. Crane . . . . . . . . .  1110,882 
W.ren enel pte. D. E .  Be.rd.ley . . . . . . . . . . . . . . . . .  15O,8IS 
W.tch e.capement. G. H. Koupp . . . . . . . . . . . . . . . . . .  1110.788 
W.ter clol8t •• W. S. C.rr (r) . . . . . . . . . . . . . . . . . .  5.>88, 5,11S'l 
We.ther ItriP. 8 .  A. PIper . . . . . . . . . . . . . . . . . . . . . . . . .  150._ 
Wheelwrtrbt maohille, W, B. P.rr;r . . . . . . . . . . . . . . 1110.788 

Wblp, N. 'II . .. 1·1 . . . . . . . . .  f l I 4 f ' � ' t ' l h t t l l . I �  . . . . . . . • ,a. 

Wlndlalle., rope dram for. J. Knowl.on . Jr . . . . . .  1110,785 
Windmill. W. H. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1110.11' 
Wlndow lcreen. D. C. Kellum . . . . . . . . . . . . . . . . . . . . . .  111O,8S8 
Wire In coil • • pl.tlnll. C. H. Morpn . . . . . . . . . . . . . .  1150.714 
Wooel. pre.e"lnr. F. Dufourc . . . . . . . . . . . . . . . . . . . .  1110,841 
Yeaat powder. E.ltwlck & Lugo . . . . . . . . . . . . . . . . . .  1150,845 

APPLICA·l'J.U.l.il:l FOR EXTENSIONS. 
AppUcatlool hav , een dulyliled .od .re now pendlnll' 

for the exteollon of tbe followlnr Letten Patent . He.r· 
Inga upon the re.pectlve appllc.tlonl .re .ppolnted for 
the clay. hereInafter mentIone d :  
29,286.-FlI.lI: CUTTIlfG MAOBIln:.-E. Bernot. July 15 . 
29,5S2�BOOT8 .urD SB01l:8.-L. R. BI.ke . J uly 29. 
29,55I.-M AKING BOOT. ,  lI:TO.-L. R. Blake. Jnly �9. 
29.518.-PIBTON.-H. D. Duobar. July 29. 
�,578.-ENGINlI: GOVll:BNOB .-R. W. Gardner. July 29. 
:I9.5SS.-CUTTlI:B HBAD.-H. D. Stover. July 29. 
29,548.-8BWING MACBIl!IB l'uDLlI: .-F.H . DraJr.e. July29. 
29,tI94.-CLOTBB. DBYlI:B.-D . K. HIckok . Aur. 5. 
29.'107.-CULTIVATOB.-T. W. McDill. Aur. 5. 
SO,oas.-WINOJlILL.-J. K. B.bcock. 8ept. 2. 
SO,881.-LAJIP. -J. E. Ambrose.  Sept. SO .  

EXTENtUON GRANTED. 
28,814.-WATlI:B WBBBL.-A. M . Swain. 

DISCLAIMER. 
28,8I4.-WATIIB WIIlIBL. -A. M. Sw.lo . 

DESIGNS PATENTED. 
7,421.-8TUBING WBlIlI:L.-D.N . B . C omn.Jr •• Newton.M • • 
7,422 to 7.424.  -CABPlI:T8.-';. FI.her. PhIladelphIa. Po. 
7.'�5.-PIN OB BADGlI:.-R. B. Freeman. Blo •• burrb. Pa. 
7.42I.-HAJUo:S8 RoIll:TTII8.-W. Greacen. New.rk, N. J. 
7,427 t0 7,4S0�VAIBI.-J .  W. Fllke. New York cIty. 
7,481.-AuTOJlATIC Toy .-E. R. Ive., Bridgeport, Conn. 
7,482.-RuOBBS .-A. A .  Rockw.n. New York city. 
7.48S.-PILL PACKING CA.8B.-C. T .Wblte .  New York city. 
7,4tU.-VA8B.-J. W. Fllke. New York cIty. 

TRADE MARKS REGISTERED. 
1.714.-ANGBLU8 CLooKs.-Anll'elul Clock Co.,Phlla.,Pa. 
1,715 and 1.778.-MBDIcINB8.-Dr. J.  Ball & Co .• N.Y . clty. 
1,771.-FBUIT. aTc • • PmlPA1IlI:D.-L. Cootencln.N.Y.clty. 
1,178.-SmBTING8. lI:TC.-J.ck.on Co • •  Na.hua. N. H . 
1.m.-MINlI:BAL WATBB.-E. W. Jobn.on,Bolton. M •• I. 
1.780.-GINGlLUII.-L.ncalter MIIII. Clinton. M.II. 
1,781 .-MBDICINlI:.-R. Pengelly e' al .• S.uptuck. MIch. 
1 .782 .-BuTTON8.-Porter Bro •• & Co .• New York city. 
1.783.-GINGBB ALII.-S. L. Slmp.on, New York cIty. 
1,784.-GIN.-S. L. Slmp.on. New York cIty. 
l,785.-PICltLllB. IITc.-Skllton & Co •• Somerville. M •••• 
1.188.-CAl!IDLlIS.-W. H. Woods & Co •• Clnclnn.tl. O. 
1.787.-YlI:A8T POWDlI:B8.-A. G. Dooley. New York cIty . 
1.788.-FLouB.-J .B.Flcklen & Bro •• Frederlck.burrh.Va . 
1.189.-TooTB P ASTlI:.-Foreter e' al .• Phlladelphl., Pa. 
1,790.-RooF.-J. McDerby u al . •  M.nchelter. N. H. 
1,78I.-ExTBACT8 .-Mc Mlllan et al .• S.n Fr.nclsco. C.I. 
1,'o92.-TlI:LBGBAPB.-R. W. Pope. Elizabeth. N. J. 
1.78Sanel l,7tU.-LABD.-W.J.Wllcox & Co.,New York city. 

SCHEDULB 01.1' PATBNT II'US. 
00 each C.ve.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 .. 
00 e.ch Trade Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n3 
On II1lnr each .ppllcatlon for . Patent (17 yean) .  813 
On 1.lulnr e.ch ortrtnal Patent . . . . . . . . . . . . . . . . . . . . . .  "'0 
00 .ppe.1 to Examlnen·ln· Chlef . . . . . . . . . . . . . . . . . . . .. 10 
On .ppeal to Commil.loner or P.tents . . . . . . . . . . . . . .  "'0 
00 .vpllc.tlon lor Rel .. ue . . . . . . . . . . . . . . . . . . . . . . . . . . . . 830 
00 .ppllcatloo for Extenlloo of Patant . . . . . . . . . . . . .  830 
On rrantlor tbe Exteoaion . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30 
On flilor . DI8CI.lmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '10 

· On an applicatIon for Deltp (8" yearl) . . . . . . . . . . . .. 10 
On appllcatlon forDe.lp ('I ye&ra) . . . . . . . . . . . . . . . . . .. 13 
On .ppllcatlon for DellllD (14 yean) . . . . . . . . . . . . . . . . .. ao 

OdADIAI PATEITB. 
LuT OP P ATBNTS GRANTBD m CUADA. 

MAY 12 to MAY 19, 1874. 
S,4S1.-Wllllam Green, 92 Croft Itreet , Hyde, Che.hlre 

eounty, Enr. Improvement. In .utomatlc 80upllnga 
for railway and other e.rrl.ge., called " Green'. Auto· 
matlc CoupUnr. for Rail w.y .nd other Carrl.ge .... 
May 12, 1874. 

8,4D.-G. A .Danet, Pari., France, .nd X .  C. E. Feulllant, 
.ame pl.ce . ImproYement, In the proeel. of prelery· 
Inr .nlmal and nget.ble .ub.t.nce., c.lled "D.net & 
Feulll.nt'. Imprond Proce •• of Prelervinr Animal 
and Vegetable Sub.tance.. .. M.y 12, 1874. 

8,4SS.-J. P. Woodbury, Boston , Sullolk county, Ma ••• , 
U. S. Impronment. on pl.nlnll' machine., called 
Woodbury'. Planlnr M.chlne." M.y 18, 1874. 

8,48i.-G. Selfridge, lit. John, N. 11. Improvement. on 
harne.1 for ho .. e., called " S elfridge'l Breechlng 
Round and Chape . "  May 11, 1874. 

8,4SS .-9. For.yth. lle.forth, Onto Impronment. ln the 
m.nuf.cture o f port.ble wlre fencel ,called " F o  .. yth'. 
Imprond Port.ble Wire Fence." May 18, 1874. 

8,486.-D. All.rd, St.  Alban., Fr.ol<1ln county, V t . , U. S. 
Improvements on .moke .tackl o f ranway locomotive 
eortne •• caUed "Alllrd', Smoke Stack . "  May 18, 1874. 

8,4S'l.-J. H. Dd 11. ZI .. lar. BerUII. Waterloo county. 
Onto Improvement In the con.tructlon of vehicle •• 
called "The Champion Road W.gon . ·· May 18. 18711. 

8,488.-D. Bradford. Hamilton . Wentworth county. Onto 
Improvement. In car coupllnga. called "Br.elford'll 
Imprond Automatic Car Coupling." M.y IS. 1814. 

8.4St.-8. Wright. BIII.borough. Jell'e .. on county. Mil •• 
U. S. Impronment on .elf •• dJu.tlng Itep laddera. 
ealled "Wrlrht·. Self AlIJultlnr Step L.dder. " May 
1 8. 1874. 

8.440.-L. Pond. Foxborourh. Norfolk county, M ... . . 
U. S. Improvementa on hOle coupling .pannerl. called 
"Pond'. Bo.e Coupling Spanner . "  May IS. 1814 . 

8,4U.-WIIII.m J. Shilling. Brooklyn. King. county, 
N .  Y •• U . S. Improvementl ln lock •• calleel "Shllllnr·. 
Improved Circular Lock . "  May UI, I874. 

S.442 .-C. W. Woodford . Montrc.l, P. Q. Improvement. 
on the manufacture of hone .hoe n.n •• called "Ch.m· 
pion." May 18. 1874. . 

S,448.-G. Stacy.  Bolborn Clrcu •• London. Eng. 1m· 
provement. In revolving tooll .ppllcable to .tone 
dreulnr. h.mmerlnr metal •• and cru.hlng mlner.1 .nd 
Teretable .ub.tancel. called "lItacy'l Revolving Ham· 
mer ," M.y IS. 187'. 

8,444 .-P. M. Thompson. Ascot Town.hlp. P . Q. , •• • 
.Ipee of A. M. Putnam. Peterboroulh. N. B . • U. S. 
Improvement. on pump ••  calleel " Thomp.on'. 1m. 
proTeel Pnmp ." M.y 15. 1874. 

S.4'5.-P. A. Riley. BOlton. Sull'olk county. M ••• • • U. S 
App.ratu. for lupplylor a water clo.et with w.ter" 
called "The Riley W.ter Clolet Bydraullon . "  M.y 18· 
1874 . .  

• 
8,441.-11. W. France. Hamilton .  Wentworth connty.Ont 

ImproTement In feed w.ter he.ten lor .team bOllen' 
called " Combl"atloa 1I' e r d  W.ter Reater . "  M., I" 
11'1 ••  

fJUNE 13, 1 874. 
�41ttrtiStmtuts. 

Baek Pqe • • • • • • • .1.00 a line. 

In.tde Palle · • • • • • • '3 cent. a line. 

/J4&(JrafJIfl(J_ fIIall A_ ad� at 'IU Ba"'" raM p.,. 

"ow. brm«J8Uremuu. /Jll IIU _ pr .... Aa_Ua6mMIM 
mUIC INI rllClll"'" at publlcatum. ot/1c4 /JII earlll /JII Frldall 
moNIlfl(J to appear I" fWZt _. 

SHORT HAND ] 30 worlil per miDute In 
• 4 week.. Send otamp for 

Circular. J. A. GRAY, P. O. Box 4.84'. N. Y. 
�70 A WEEK T O  AGENTR-Su.e . Four new P.t � entl. J. D . N E S BITT, Foxboro', M a.l. 

IM PORTANT FO R A LL L A RGE COR PO. 
RATIONS AND MAN U1I'AC r U R I N G  CONCE KNS.-:o:�t::, � :Uih.=�':'jo�l=uP.::����r:n�r�:I�fo: watchman 0: patrolmaD . .. the E.me reachea cWfereot ltatlonl of hI. ...... . S 'nd for .. C'rr.nl&r. 

II • •  �Thi!' :,;!V��,�;.��;r,::. �t:�i>=il. Partl8I Ullnll or lelllnr the.e In.trument. without ao. \bnrtw from me wlU lMi dA .. !t. with ""'0,",,'0 .. t" I ...... $72 EAOR WEBK. A gents wanted; par-
_ 

tleula .. fre e .  J .  WOBTB & Co . • S t .  Loul. M o . 

'.il.:iG"l�Ol.i.\Wl«j H. WESLEY PER t HN S ,  
DESIGNER AND ENGRA VER ON WO OD. 

ILLUSTRA¥{t,!salif. fQ�Y�'iI1.N��rk. 
SAl'ISF_o\C r lON G U ARA N TEED . 

p·O-s""'t,....,P=-a-:I·:-:d:-���=c=-=W=.E· ND£LL'S DOOR STOP. ... U .58 N. 10&h St . • Phllaelelphla. 

BHO.a.USTIO TILliS 
for 1I00rB. �end for patt.rn Ihpetl . MILLER & COATES. 279 Pearl St •• New York . 

O VBR ',000 IN US) 1��I!:�a�t�,.&'LlbeJl�� 
L. & 1. W. FBUOHTWAliGEB,  DRUGS, CHEMICALS, OILS, &c. 

180 FULTON ST., NEW YORK. '1'11'0 Doo .. above Chorcn Street . (Removed from 55 Ced.r St.)  P. O. Box 8616. GI ••• and Steel M.nufactur ... ·, NIckel PI . t e ,.·, Pot. ters', Enamelers ' and Soap Makers' Katert.le, Manotac .. 
���ir�o':fc s'fgl'J,

e 
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i:lc��i Salrs "nel Anodel . Publllbers of Treatise 00 Gema, on §'l���\� or W.ter G1all. and on F.rm.nteel Liquors .nel 

I HAVE FACILITIES for Manufacturing 

OAS T. WRO UGH7 IRON. WO OD AND MA OHIN:!. 
WORE. WITH YARD AND STORA GE RO OM. 

:!".t':.
I
.
d .f:3r!�1 wrl le with partl .. havIng luch work 

F. W. PUGSLBY, 
PouKbkee ... ie, N. Y. 

Tbe A.merican Turbine Water 
Wheel, 

r:c:'::�it 1�J\���r::��I���
t
j:�� 

Emenon • •  h owlng the followI ng u •• 
ful e\tect of the power of the w.ter 
utilized. belnr the hlrhelt result. ev· 
er known . 

Percentage of Part Gate : �. 50.08 : 
"i>�i �eh�o'?�o¥e' :':� ;  �'J�:90. 

A full � m.y be obtained of 
�;n�lbtlo. 

8 .. TEMPLE. D.y· 

FOR LEGAL ADVICE CONCERNING 
Infrlngemento R o d  Pat.nt., conlult R .  B.  M c M AS· 

TER. Coun •• llor at Law. 9 &  11 Nalsau It., Koom 28, New 
York. Couosellor anel Ad vocate In P"tent Ca.el. 

PIPB I'BLTDTG. 
CHEAPEST. most DU RABLE .nd ellectlve coyerlnr 
known. Rncale d  III G.lvanlzed [ro n ,  ready for Imme. 
ell.te Il!pllcatloo. No sJellled labor reQ ulreel. Can be 
removeil Rnel u •• d .nl o .  Spnd for CIrcular . 

VEGETABLE FELT[N6 COMPANY, 
78 Beekman St • • .New York . 

MACHINISTS' TOOLS 
Lathes. PlaDer .. Drill ... &e .. &e. 

US3». aUJ1J!jJ)j Uji.'t! .t'A'J.'J!ll!j '.1". 1811 
WOODWORTH PLANERS 

::�:e:�le��lfe�', !,�?
d 18iNm:. �8li�?cr�8 

8ONS�tteawan. N. Y. Ind 118 Ltllerty St .. New York. 

Estaillisltetl 1858 

Tl!.ADE JIABX l'ATlI:NTED. 
• ..... e best and cbeapest PalDI ;n the 

world for Iron, Tin or Wood. Po, sale by 
the Trade everywbere. PRINCE '8 Mr.!.·ALLIC 
PAINT 00. ,  Manufacturerl, 96 Cedar St .. New York. 

C AUTION .-Purchasen and consumen are call· 
tioned against imitations of our METALLIO PA.Il!IT. 
All genuine PRINCE'S METALLIC PA INT will bear our namo and trade mark on .... b and ..,ar1 packace. Send fer I oIroular, 

© 1874 SCIENTIFIC AMERICAN, INC.
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BAIRD'S 

FOR PRACTICAL MEN. 
---<l---

cll[ �� r�tr��;I��rit�tt����s
e 

�:o��r'h� 
sent I free of postage, to any ODe who W�) favor me wlth 
hll address. 

HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER. 

406 WAL�UT STREET. Philadelphia .  

THE C H A M P  I O N  S I L V E R-S TE E L  
SPRING 1tIAT rRESS, now greatly Improved, he. 

been before tbe DubUc for levera] yesrl, and contInues 
to occupy Its unrtval led p081tfon in the trade, 88 the 
:l�::�r!�p::::n��ogtU�fl�er. ��K�=�h�t:o�fp�t�t��8t:�� 
cbeapeet. and most durable Sprtng Bed tn market. 
Wholly composp.d of tenacious tempered steel BPrln.gs, 
80 uUHed that the pressure 18 equa.liy dtstrtbuted .  Ea
sUy J i l ted, turned, or roned up. Both SIdes alike . � o  hrea��'d

n�:ft��in;l��·u�o ��dst�:rn� o
n�:��al�ed

M
r�� 

qutred . Needs only balf tbe tblckne •• cf balr mattress. 
More springs for you.r money In thIS bed than fn any 
other. Unequalled for hotels .  Any sIzes maDe to or· 
der. Send for pIctorIal circular. Retail 

r,
rlce of double 

�'\:h'i�';;r��PP�1h�:a�I'M"��0�� O[oq��:'t��d�� a��m!; 
leodlDg dealers ID all parts of tbe countr:r. Refer to 
Phelps. Doremus & Corbett, J. T. Allen & Co . ,  New 
York, Gould & Co . •  Pull adelphIa. Pa. ,  GUoert & Sons, 
����I��h��S�

n
'��;r�l>"to� 

C
s"Piil11r'G B�l'lr��E�g·C

a
O'� 

Makers, 246 Canal St . •  near Broadway. New York. 
WE�VER)-I'\---

COMBINED CIRCULAR do 
S CR OLL 8A WIN G, B OR· 
ING , PLANING. AND SUR· 
FA CE MOULDING MA· 
CHINES. 

They can tie driven by hand. 
.::t!v��ra

e
6ie�U:�lr��

e
�:: 

����� 0!re�t�e\\ �"REil1SW{�'ii MACHINE WORKS." Green· 
wlch. WashIngton Co., N .  Y. 

�TOA�ta�� !!n�GAI�!a��n��!�Y �DERRICKS & TRAVELLERS, 
THOMAS ROS:;;, Rutland, Vt. 

, PATENTS 
The publl.bers of the SOIENTIPIO AJO:BICAli have 

acted as lollcltors of patentl In the United Statel and 
foreIgn countrlel for more than a quarter of a cen· 
tury. More than J"IJ"TY THOUSAND inventors have 
availed themselve. of their .ervlces. All patent • •  e· 
cured through thll agency receive a special nottce In the 
SCIBNTIPIC AHBBICAli. which freqnently attractB pur· 
chasers for tbe patent. 
Inventions examlned,and advice .. to patentabllltr free 
Patents obtained In the be.t manner. and with aa llt· 

tle delay a8 pos.lble. 
Caveats prepared from either model or drawlnp. and 

IIled In the Patent Olllce at short notIce. 
Special examinations as to tho patentability of Inven· 

tlon. made, at the Patent Olllce, on receipt of model or 
drawing and description ; co.t for thll search and reo 
port. '5. 

Trade Marks.-The necelsary papers for lecurlng 
protection to manufacturers "nd merchants In \ht. 
country anti abroad are prepared at thIs olllce. 

De.len Patentl. for protecting arUsts and tlellgner. 
of any new ornamental work. are qalckly and cheaply 
obtained throngh this olllcG. 

CopyrlghtB obtaIned. 
ForeIgn Patents are SOlicited In all countrlel where 

patent laws exist. Pamphlets. containing the COlt and 
lull particulars. malled on application. 

Canada Patents.-Canada II one of the be.t countries 
for patents. The cost depend. npon the length of time 
for whIch a patellt 18 de.lred. Full particulars by mall 
on application. • ( 

We shall be happy to confer with Inventors. examine 
theIr models and drawings. and aavlse with them as to 
obtaining patents without consultation feo. Every 
klnd of Information pertatnlnK to patents, at home or 
abroad cllecrfnlly given . 

Send for pampblot. 110pages. containing law. and f 
directions for obtaining patents. Address 

MUNN & CO., 
Publilher8 SCIENTIFIC AMERICAN. 

31 Park Row. N.  V. 
BBANOU OpPloB-{Jorner It and 1th Street .. 

W.uhln..-ton. D. C. 

TIle fact 'hat tllil .lIafcmg baa 715 per cent creater 
.trencth. a liner IInlab. and IB truer to pge.than an}, ether 
In use. renders It undoubtedly the mOlt economical. We 
ara al.o the .ole manufacturers of the C.LBB .... TlID CoLLINS PAT. COl1l'LIN8 and furnIBh Plllleya, Hancors. etc •• 
of the mo.t approvell .trle.. PrIce IlBt. m.lled on ajlpll· 
cation to JONRS " LAUGHLINS. TrJ' .treet. 24 and 8d avellues. P1tteb'!!C.II. Pa. 110 S. Ganal .t. C1i1caCO. 

..-stock. of W. 8hattlnC In .tore and lor oaIe bJ FULLBB. DANA II FITZ. BOlton. Mu •• 6BO. PLAC::B�1l11 Chambers .met. ]f. Y. 
l'IEBCK II 6, Milwaukee. WIB. 

IRON BRIDGEB-CLARKE. REEVES & Co., 
PH<ENIXVILLE BRIDGE WORKS. Olllce. 410 Wal· 

nat Street. Philadelphia. Pa . 
_�:.,CI��
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I
�WI';.��: done on the premIses. from ore to 1Inlshed bridges. 

Illustrated Album moiled on receipt of 75 centl. 

wood andll!��!,!�IJl Leather and 
!lubber BeltinC. Emery Wheels. Babbitt Metal. k. 

Sturtevant Blowers. 
Of eyery .1&8 ana deacrlptlon. COnstantlY OD Qand. 

Niagara Steam Pump. 
CBA8. B. HARDICK, 

2S Adama It., Brookln. Jr. Y. 

HAND SAW MILL-SELF-FEEDING.-
I man do work of 8 men guaranteed. Slit 8·lncb 

timber with ease. Send for CIrcular, 
L. B. COXE & CO., 197 Water St • •  N.  Y. 

THE JOHN HARD ICK :Niagara Steam Pump. 
HUBBARD & ALLER. Brooklyn. N.Y. pocmmG 

DROP rRB88BB. 
WOOD-WORKING M..A.CHINEBY GEN· 

erallr. 811f!C1a1tleo .. Woodworth Planers.nd R10l1 
ar<llon'l Patent Improve .. Tenon Machine •• 

Oentral. corner Union .t" Worcelter ... �asB. 
WlTIlERBT BUGS II lUCHABD80N. 

Milling MachiDes. 
Of all stylel and .Izea. from 600 to 10,000 Ibl . Universal, 
PlaIn. IIidex. Gear and Cam Cutting. Mill Grinde ... 
Mill. made to order. Index Plate. drilled. BRAINARD 
MILLING MACRINE CO .• 181 Milk St . •  Bolton. Workl 
at Hyde P .. rk.M  .... 

BOILERS AND PIPES COVERED 
WEEK'S DOINGS IN WALL STREET. WI\h " ASBESTOS FELTING :" .ave. twenty·llve per cent. In fnel. Send for circulars. , 

out rls::XJ��We��f��.Pf':�;:>:I��� �
m
t��,��!lr!t���

·
. .a. S B B S T 0 S I' B L T  I:N G O O M P .a.:N Y, 

$240{) Yearly to Agente. M new .rtlclea and 
the best Family Paper In America, with 

two $5 Chromos. Fam\lyJonrnal, 300 Br·way. N. Y. 

-Last Ohance 
FOlt 

AN EASY FORTUNE ! 
--0· --

Fifth and Last Gift Concert 
I� AID OF THE 

Public Library of Kentucky. 
J U L Y  3 1 s t ,  1 8 7 4 . 

LIST OF GIFTS. 
One Grand Cash Hlft . . . . . . . . . . . . . . . . . . . . ... .lIJO.OOO 
One Grand Cash Gift . . . . . . . . . . . . . . . • . . . . .  100.000 
One Grand C ash Gift. . . . . . . . . . . . . . . . . . . . .  1IJ,OOO 
One Grand Cash Gltt. . . . . . . . . . . . . . . . . . . . .  IJO.OOO 
One Grnnd Cash GUt . . . . . . . . . . . . . . . . . . . . .  21J.000 

:i C ash Gifts. 820.000 each. . .  1 00.000 
1 0  Cash Hifts. 1 '1.000 each . . . .  1 40.000 
I IJ  Caah HUt... 1 0.000 each . . . .  lIJO.OOO 
20 Cash Gift". IJ.OOO each . . . .  100.000 
21J Caah Gift.. 4.000 each . . . .  100.000 
30 Cuh Gilt... 3.000 each . . . .  90.000 
IJO Cash Gltta. 2,000 each . .  100,000 

100 Cash Gilt... 1.000 each . . .  100.000 
2'10 Cash Gilts. IJOO each . . .  120.000 
IJOO COBh GHta. 1 0 0  each . . .  IJO.OOO 

1 9.000 Caah G i ft., IJO each . . • .  9IJO. 000 

Gran dTolR 1.20.000 Gi ft".all ca"h.!l. IJOO.OOO 
PRICE OF TICKETS. 

Whole Ticket.. , 5 0  00 
Halves 2 5 00 
Tenths, or cach Conpon 5 00 
1 1  Whole Tickets for 50 000 
22 1 -2 Tickets Cor . 1 ,000 00 

For TIcket. or Information. Addr.sl 
THO. E. BRAMLETTE, 

Agent and Manaa-er. 
I'ubllc Llhrary Bulldlnll", Loutn·me Ky. 

o r : HOMAS H. HAYS & CO .• EASTERN AGENTS. 
609 Broadway. N. Y. 

BAL IlUPT SA.LE OF STEAM ENGINES. 
l -IB ln. \" 86 ln .  Plain Slide Valve Enllne. 
1-12 II ' . 24 ., u ,. 
1-10 " 20 "  ..  
t=t� :: �,2t :: R!�er C,],t 011' E�fdne. 
1-12 " h , "  := � :: :: I .  Yale,yerUeal 
5 -10 " U l . 1 
1-12 " Ii It . •  
6.ISo'::g !.t. r; ' ·f,�,r:Lathe •. 4-6 " m .'u  6 .  

T
he 
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r
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The Toll G ' te , Prize PlotllN .eDt freel AD - , ' In'l"enloUIC8!1l! 30 obJeots to !lnd ! .Ld<lro88 , w, t , , tamp.  r,. O. A.IUlllh' . lInJJ'alo, N,T 

NOI. SIS, Sl8. IQ) .  and S22 Front Street. New York. or Albestos ln all quantltlel and qualities for lale. 

OTIS' SAFETY HOISTING 

Machinery. 
1(0. 348 BRO'&Vfv D-R'\-oA. VO •• �LA SS MOULDS for Fruit Jarl!l, LamPII, 

Bottle,. Ink Standl.etc .• made by H .  BROOD. I years COR. WHIT. AND CIONTB. STS .• N. Y. For anr 
tbl!!!. new In gl ... you wtll require a mould (0 die) . � PARTICULAB ATTENTION paid to MOULDS for 
INVENTORS. Send model or drawtng ; Inclole .tamp. 

BLAKE'S PATENT 
Stone and Ore Breaker 

NEXT JULY, A WELL KNOWN FIRM 
"f Engineera and Machinery Agentl, with large 

cODnection. at home and abroad, wfll open a ground-
1Ioor Warehou.e. having W1ndo .... frontlnll" Queen Vic· 
torla I!!treet and Cannon Street. CIty. London. England. 
����,;'��� r�gr.�

r
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of thtoe and of worklncmodels. Advertlzers' traveler. 
conva.a Great BritaIn and the whole of Europe. For 
terms. �pply to W. P . •  Box TIS New York Cltr. 

PAG E'S Water Flame Coal Lime Kiln,with 
coal or wood. N. 1 !loft White LIme or Cement 

with ule of water. C .D .PAGE.Patentee.Roche8ter,N.Y 

GBBAT BABGAIH. 
The property of the Tale Iran Works, con.tltlng of 

one mRchlne .IIOp 601150 ft . •  8asement
! 

two 1I00rs anti 
attic. with new enRine and hofler, Sba tID«, Tooll, etc. 
all 1n running oraer, lui table for matlofactuTtng En
gIne • •  Tools, &c. Allo one Foundry Building 58�ft.x16O 
ft. •• with two CupoJaa, crane, iiaflln, lealel, and every· 
thIng complete for dOing a large Iron fonndry bualne.l .  
The hnlld'ng!! are Brlck.sltuated on the comers of Chapel 
St., III. buslnesa Street of the cIty. The hulldlngs will 
be .old lerarate or togetber, with or without tlie mao 
chinery. AJIO, Jarge 8S!Ortmpnt of ena1nes and tools 
ready for delivery. All thIngs co nataered. thtl 11 a 
chance of a lifetime for a most "rolltable Inveatment. 

New Haven, Conn. H. B. BIGELOW, As.lenee. 

WOOD WORKING MACHINERY. 
For Planing Mill •• Car Shop. 8alh Blind aDd Door Ma kerl. &c . •  &c. Send for IIln.trated Catalogue .nd price 1I0t. Fa�tol"J', at Worc.lter, Ma... Salearoom. at 121 Chambers & 103 Beade StI .• New York. 

ALL KINDS OJ!' I1'tON A.JrD STEEL DROP 
FQRGING. made to order. NEW ENGLAND 

OK .AND MOWEB 00 •• lIaallVT. CODD. 

THE Union Iron Milla, FlU,burgh, Pa. 
TIle .ttoDtlo. Of Engineers ADd Arcklteou1 ls called 

����d'�j:g ��c':.1f:;��� ��' �t�:�
d
�r.. �f:� �f: =�t ����f�l:rfnr:,��� :�tr�I�C!�����, :.. �� prepared to furnIsh all .Ie. at terms al favorable as can be obtained elsewhere. For de.crlptlve 11 thPtrraPh addres, CarneR1e. Kloma. '" Co. Union IrOn Mill •• P1ttsburCh. Pa. 

*!�!I�' 
Small Toel. of all klndl : alao GEAR WHEELS. part. 
of MOD�:LS. and materials of all kInd.. Casting!! of 
�'8�b���'& E�'rJ�·T�N.�s����iIf.a1����·J�::: �OYD & CHASE, N.Y. City, the largest fac

tory In tbe world for preparing Arkan .. a &; Wa.hlta 
UI Stone for Mechanical purposes. Send for Circular. 

A DR�:tfiJl::srio�.
e
1\'\.!:k

e
re;,;.�N'e�'i

t
�rf:: f��?Iier. 

1'tJmpA/M oj ..... A"ndr..r parlll. contalulnll" lIltl of 8.000 
new.papers. and eltlmatel lbo'li1ng coat of advertlalng. 
MAGNETS-Permanent Steel Magnetl 
of all)' form or ale. maie to order by F. C. lIEACH 
:b�?ell �.:

r
Th�'\r·a::�I�:��e

M
;e�:�

o
:h tl':.f:J: 

menta. 
P A. T E N T  

!��!!,J!es�!!'�e!f�!���!"we 
r.-':\�D�t��HiNEO�CO?�lk�rf,:::,a��t�$=. Y. : 

8end for CIrculars. etc. 67 Su1bn,y .T .• Bo.ton. 
E. I. MAYO'S PAT. BOLT CUTTER, 

[lrSend for IllUltrated Clreul ... CincInnatI. Ohio . 

RICHARDSON, IDR(AM " 00. 
ManDfacturers of the late.t Improved Patent Dan· el.· and Woodworth Planing Machlnea. Matching. I!a8b 

and moldiJlg. Tenoning. Mortl.lng. Boring. Shaping, Ver· 
tical. and CIrcular Be .... wing Machine •• Saw Milia. Sa", 
::l:,�· lfo�� �r'w�IAw���;Olat��t :��:rt� 
other klndl of Wood·worklnr Machinery. Catal0

w.
e. 

::tg��:� �::..g�.:gP{�·l\�i-tv�e;����k. ff 

� 5 � .20 per day at home. Terms Free. Addre •• til' __ '" GEO. STINSON " Co •• Portland. MalDe .  VALUA.BLE PROPERTYAN D  WATER Power for Manufacturing Purpose a for 8ale. The Belvld�re Manufacturing Co. will ollor at public oale, on Friday. June 12, next. 'heir property at Belvidere Warren Co .• New Jerley. The bulldlngl are a!molt De"; and ID trOod repair. W.ter power abundant and rella. ble. Advantare. for maaufaetDrlntr are TOry cre.t. 
JreW�f�l:�o�d��i.i..� JllLVID.R& MUtJ· 

P. BLAISDBLL cl 00., 
W.roester, M .... , 

ManDtacturers Of the Blal.dell Patent Upright Drllil 
.. d other lIrst-cla.s Macblnl.ts' Toole. �EW & IMPROVED PA'f'l'ERNB.-MA.

ClIINISTS' TOOLl!-<r.l1 .Izes-at low prlcea. 
• GOULD. t'l to IISN. J. B. B. Ave •• Newark. N. J .  

Andrew's Patents. 
Rel8el-.. .-raeueR e.... .... er GearetI Hel .. -

.n. ... &etl ta  ce every _Jdo 8afi" 8te:r. �� � A.a.enc, II 
Sme��::nt a�if:llen. OllC1l1adDW E�n_ Te.llie an. Slqle, 1-:1 l 08-H.rIl!!PO .... er. CJeDtrlflIpl 1"1lm.., l00 te 100.000 Gall .. o Hr M.B.t� B_ hmM IR ,lie W.rld, INlO. M.", SaRd,; Gravel, V_I, Grain, etc .. Wltll

.Dt lroR"" A.II L .... c, Slm»le, D .... III .. an. BeeR.mlcal. SeR. for Vlroulan. WlI. D. �W!-::� 8�,.:af.'New Tork. 

MOLDING, MORTISING 
TENONING a: 8RA.PING 

M A C H I N E S, 
BARD SAWS, 

SCROLL SA WB, Pla!tnJLl]g,a!in[ 
RAILROAD, CAB, and AGEl 
OULTURAL SHOPS &C., 

[lrSuperior to a� In n.e. 
J. A. FAY & uO. 

CINOlNlTATI. Ohio. 

$180 EACH WEEK 1 0  actlv� AGENTS . Some 
thIng new and reliable. Write at once. 

COWGILL & CO .• Kalamazoo. Mtchlgan 

PATENT P ARALLEJ. 

Machinist's Visc, 
lIANUFAOTUBBD BY 

HA RRI8 B U RH FOUN

DRY AND MACHINE 
COMPA N Y. 

HarrI8bnra-, Pat 

-0-
or Send for CIrcular and 

Prie. LiBt • 

P ERFECTION OF SPEED ON WATER 
WHEELS secured by the Rotary Hydraulic Gover· 

nor, under all poslible condition •. Never fails . Under extreme changes, it operates the en tire gate in ten sec
onds. Warranty unlimited. No pay till tested. JOHN 
S. BOGEUS, Trea •.• 19 John Street, Boston. Mas • .  

Superior t o  any modifi· 
cation of the trip ham
mer. Simple . Efficient , 
and Cheap. 

� Send for Circu· 
lars and price. 

Address 

W. L. Chase & Co. , 
8 3  & 9 ,. J,llIerty � t  .. 

lS ...... Vark 

HAND filA W MILL-Saves the labor of 8 
men. s. C. HILLS. 51 Courtlandt St .. New York. 

'iUl'BTALS S�otch and American Pig 
.... -IroDtBar Iron ,Stf'eJ .Copper, 
Tin. Lead. Spelter, &c. SAM'L B .  LEACH. 98 Liberty at .  

01.1' THE 
SCIENTIFIC AMERICAN . 

THE BEST UCllAJrICAL PAPER 

IN TIlE WORLD. 

TWEN'l'Y-NINTH YEAR. 
VOLUMB xxx. -NEW SERIES. 

The publishers of tbe SCIENTIFIO AM.JUUCAN bel 
t. announce that on the thIrd day of January. 1874, a 
newvolmr.e commences. It will contlnne to be the aim 
of the pnbllsbers to render the contents of the comlnc 
year more attr¥tlve and useful than any of It I prede· 
cessors .  

To tM MechanilJ and Manufacturer I 
'No person engaged In aDr Of the mechanical purauIt. 
.hould think of doing without the SCIElII"TIPIC AHert· 
CAli. Every number contaIns from six to ten engrsvlngl 
of new machille. and Invention. whIch cannot be foun 
In any other publication. 

TERMS, 
One copy. one ye.r • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  13.00 
One copY. llx month . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 1 . 50  
One copr.four month • • • • • • • • • • • • • • • • • • • . • • • • • • . • •  1 . 00  
One copy of Belen tillc AmerlcAD for one year ,and 

one cOprot ellllraTlnc. "Men of Progre ..... .  10.10 
OjI.ecopy of Beientl1lCAmerican for one year,u.d 
. one copy of .. Science Record " for 1874 • • •  '" 5.OC 

Bemlt by POI tal order. draft or expreas. 
The postace on the Sclentillc Americas Is live eento 

per quarter. payable at the olllce where received. Can. 
ada lubscrlhers must.remlt, with .ubscrlptlon. 215 centl 
extra to pay po.tace. 

Addrea. all letters and make all Po.t Olllce orders and 
draft. payable to 

lYI1J1f:N cl 00 .• 
a" p�u .ow. ow you. 

© 1874 SCIENTIFIC AMERICAN, INC.



Back Pall'e - - • • - - • 81.00 a line. 
Inside Palre - - - - - - - '11i cents a Une. 

E<t(lrav!n(l8 mall lItad adverll8emenl8 at lilt 8ame rat6 pet' 
• ne. bll meaau,. .. nent. as lilt letter pr .. 8. Adverlfllemenl8 

':wU;;�!�c:'J::�I//::::tZ,��� as «1,.111 <l8 Fridall 

MORRIS, TASKER & 00., 
p.A.saAL mOB WORKS: PBIL.ADELPBI.A., 

TASKER IRON WORKS, NEWCASTLE, DELAWARE. 8):):fg� AND"WX ':E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FIFT'H A1W TASKER S TREETS. PHILADELPHIA. 
OFFIOE AND WA

fi
E

'H'H8!;:SE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  NO. 15 G' OLD STREET. NEW YORK. 
" f uSE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  NO. 86 OLI VER STREET. B OS TON manu 8cturer. of Wrought Iron Welded Tubes plain, galvanized, and rubber coated for gas steam' and water ' ill • I I _ �"Vkw'aded Charc

. 

oal Iron B\,lIer Tube •• Oll· WeIl Tubln", and Ca.lng. Gas and Steam ·Flttlngs. Bras8Valve. anei 

.., • 
1.1 ..,- cg�1 �a.al;g����:"lcl.t�����S�·�a����eGa. and Water PIpe .  Street Lamp Posts and Lanterns. Improved 

_ 4a .. • Especial Attantion to our Patent Vulcanized Rubbar-coated Tuba. 
And Shaped Diamond Carbon PoInts. IndIspensable for 

THOMAS T. TASKER. JR. STEPHEN P. M. TASKER. 
Turning Emery Wheels. Grlnd.tones. also TrueIng up hardened SteeI and Paper Calender Ro1!er ••  &c. Addre.. - ,!4 " J. DICKINSO.N . Patentee. 54 Na.sau St., N .Y. o :; .g .;  a (,.) H  . � �  WATER AND MINERAL ELEVATOR- g oo<l >< ,, � Or " WIRE WAYS," nlustrated in this number to ':;: � �Z � __ . 7�'" anawe,. thousands oj' letter8 recetved Cheaper and more � £ rc:::t .. -< e rellable than pump.. Invalnable In transporting ores p. " '" '" '" over C�,a8m9 . -Rl�htf\ 1500 8 State-$50 a County. U CAR. � W coS 0 - � 
f:;�t�. a�oJ��I�:'.,Yra��-;.W!{�d::.� Rope. accordIng to CD ai :g��� 

J. WHITSOl'< BOGERS, PoughkeepsIe. N. Y. __ .. __ . _�_ 

M A W  &; c O . ' S  

Encaustic, Plain & Majolica Tiles. 
ANDERSON MEt,CHANT & CO Send for CIrcular. furnished free. 244 Pearl St . ,N. Y. 

UnIversal Hand PlanIng Machine, a labor·savlng inveatton, attached to any vl.e. to bench with stand and chuck, or to work itself, set to work in any direction In a mo· ment . Up and down feed to Tool ; reverl!!ible self cross feed. QuIckly .ave. It. coot In hands of aU me· tal working mechanics. JAOOB E .  SUITTERLIN, mf'r, 60 Duane St., N. Y. 
L"'OR STEEL STAMPS, Pattern Letters, 
...., Burnfn� Branos . &�� addre!ll� " NEW YORK STENCIL WORKS." 87 Nassau St .• .N .  Y .  lIT P .  O .  Box 5185. 

-------- ---_. __ ._----0 .,.. Suits� Suits� Suits �-.:-� 0 $10, $12, $15, $18, $20, $25 to $50. � \.:}o • 'h1:l:The stock for the present season is of unparalleled 1:\'1'.)-' " 0  � • .l extent. and embraces all the most fash· � . )0  = � ill "'" t:: 1'i1 � ionable ,:,:d approved of pre- 0 -g; C ",  W 
• ..p � � � G vUlhngstylesfor -V � g; - I=i � 0 OJ) � -- � � all occaslODs 0 � .-+  � � � 10\,1 g Z � and occu- ":J go - " u 
H 0 <k I'i1 -' 

• patiolls. ..., " ":J � '7l ......, 

.� 8 � l l ] j  · .F. R E E_MA N  & B U R R, ; l l l � �� mm.� � ,1, ...... bO f'i1 _. "� " t;j  - t-I I,j,I ":. '5 � 0 • ORDERS BY !" � �. �" 
ifl 0> � � �  �f( 'G\\.\ LE1'TER O.za.A §.� 0 �t S .  

U; - �  � ",,-<.1 llJoo Promptly FlJIed. l.(e�C'r b � [ � �g M-w- . d lJ J FREEMAN (\ BURR'S NEW SYSTX!>I � � � 00 ill �o� Y FOR SItLF·l\h: ASllRE, of which thousands avail them· lit" � . 

01' V ).  
selves, enables parties in all parts o f  the country to order direct 

I J.. from ns, with the certainty of receivin� the most PERFECT FIT ATl'A,INABLR. .n -I tlf" RULES FOR SELF - MEAsum:, Samples of Goods, Illustrated Book of :Fashious, aDd Price- � ') 
List sent FREE ON ApPLICATION, �, 

FRE�M_�E_.�_�Vj{�,�:r178T�l��ul� 1��*vO��S, 

B�r.'N�W��¥:�j�;: AdvertisIng Agent. Addre. g 

SCHAEFFER & BUDENBERG. Ma",deburg. Germany Steam Gauges. etc. W.HRUBRMA.NN. 4 Cedar St., N .Y 
IMPROVED 187' • 

D O U B L E  A C T I N G  
B UOKE1.-PL UNGEB 

St!��PS 
VALLEY MACHINE COMPANY, 

Easthampton, Mass. R. A. Vervalen's Brick Machines, 
Made at Haverstraw. Rockland Co .. N. Y. MakIng nIne tenths of all the brlcku.edln the State. Send for cIrcular. -= THE AMERICAN TWIST " DRILL CO . •  Woonsocket.R. I . .  are now the sole owners and manufac · turers of the celebrated DIAMOND SOLID EllERY WHEELS. ur Illu.trated Catalogue of Em· 

. ery Wheels. Machinery. and Tools . . FRlIR. 

Working Models And Experimental Machlperr. Meta!., or Wood, made to order bJ J. F. WERNER. � C.nter s, .. N. Y. 

T H R E E  P L Y R O O F I N G . 

A good artlCle�nw�r�e'f�:m�:3:d�' and suitable for either Rteep or fiat roofs . Send for CIrcular and Sam· pIe •. MICA ROOFING CO . , 73 Malden Lane. New York. 

$200 ! �tt!Tl\IP
. 
��vAG¥.1o�� 

SffiJTTLE" SEWING MACHINE, 
the only practical, low·priced "Lock Stitch" Sewing 
Machine ever invented. Address .JOHNSON, CLARK 
& Co .• �oston. �Iass. ; .Ne� York City ; Pittsburgh, 
Pa. ; ChIcago, Ill, ; LoulSVlJIC. l{y., or St. Louis, Mo. 

SUPBlt-BB.A. TBRS Save fuel. and .upply DRY .team. AttaCh.� to boilers Grant's Li�htnin� Screw Plato. EST ntTBE MARKET 
A-LARG'S

-'
AbSORTMENT-OF • Spy Glasses. 

Catalogue sent on receIpt of Ten Cents . 
W. Y. M·ALLUlTER. Chestnut St . • below EIghth. Phllad.lphla. Po. 

J'OB 

Ma c h i n i sts '  
TOOLS, 

OJ!' ALL KINDS, 
ADDRESS : 

N.Y.Steam En�ne Co. 
t8 Chambers St. 

NlliW YOll& 

WANTED-A live and experienced man to 
travel and take orders for Wood and Iron Work· 

��fie�J�r.�n6'!�;'da�PPlY to MACHINE CO., Bowman· 

REYNOLDS & CO. 
MANUFACTURE 

Screws & Bolts 
For Machinery of every variety. AL80 

Brldlre and Root Bolt •• 
STEEL II; IRON SET SCREWS 

t,:����JI�es.fns�e'i.f:�mt,���.I�i 
No. 145 Eaet St . •  New Haven. Conn l?EECH·S SPIRAL SPRING SCROLL 

SAW-Beot and Cheapest In the market. Flr.t remlum awarded at tho AmerIcan In.tltute FaIr. Send for CIrcular to S. D. HOWE. 90 Fulton st . •  New York 
Barnes' Foot &; Steam Power 8croll Saw. 
ro"i. ���riin��: ��fie t": 8,c:���i�.; 
:������';Ot,�'Id t����·on�:'1-'&"iYy':,�� In market-thou.and. usIng them. 

or eet In separate furnace •• H. -: �g�flJi�'N��¥��Ii:. 
Py te For testing Oven •• Boll· rome rs. er fiues. Blast furnaceR 
Super· heated Steam. Oils Stills, &c. Address HEN RY W. BULKLEY. 

98 LIberty St . •  New York 

Addre.s JOHN A. ROEBLING'S SONS. M·f·rs. Tren ton .  N. J . •  or 117 LIberty St . ,  New York. Wheels and Rope for conveyIng power long dI.tances. Send for Circular. 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

....... Ht, Chea�.to Be.to 

1� \�':, t!�u::o:o���!ei� 
hla-iaest percentall'e ever 
shown In a reliable test and the highest ave.-alre r .... 
sulta ever obtained. In 
S���';:lr!�r'!: Irt�V����� Ity over all othel'll . Emer eon's full reportfurnlshed OD applicatIon. Send for Clrcu· 
IY£RRILL as HOUSTON IRON WORKS, BelOit, Wlsllonlln 

� "''N. COR. \"'i..O'? I>.'i'-O &. �\\ 'i..'" �\ '?\\\\.' 

• . All> , POR1'LAND CEMENT, 
/ ./ ..; .� ... � ...,,� From the best London Manufacturers. For Bale bY 

, � � '--..Jil JAMES BRAND. 55 ClIlf St., N. Y. 

�) @i)�@(I) � I�U;T
c
�'��1ITElse on 
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M
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The only screw plate In t�e world that makes perfect llli 11L � ill threads-eqnal to lathe work-at a sIDgle cut. Will do 
;�;!'e�� �l"B�We�h��al:lt':,�h :la��ln�st�

e
{no��\Oa�!

a
fJ.� E :H11. l E G '  d proved con.tructlon. FIne frIction clutches. mflrll Vy nee s merv nn ers WILEY & RUS<;ELL. Gr-enfield , Mass . -, J J 

The sImplest. most durable and ellectlve liTE ..... PulllP now In uBe. Will pump grtttJ or muddy water without wear or Injury to Its parts. It eannot get out "f order. 
B r a n c h  D e p o t s & 

11 Pemberton Square, Boston. Man. 1827 Market 8t .. Pblladel"hla, Pa. 
����I��:r:�,���g:l\�o��INew OrleanB. 
811 & 818 North Second St .. St. LouIs. Mo • 

J G. ROGERS & CO., Madison, Ind.,  are 
• the original Introducers of TANNATE OF 

�RPw�.r�!t�h"t"e'aI�a�oJl:r�·18��e![tP:��c"::.t'g.!'. ��Jhl� 
many frauoulent ImItations agaInst whIch the public I.  
warn."l. Thtir T. S.  18  the solid SaU il8elf-no dilution. 
ONLY 1 TO � OUNCEB DAILY, JlEQUIRED. Price 35c. 8 lb . 
Send tor book .  Reference. : RemIngton & Son ••  Ilton 
N. Y. ; Root Steam Engine Co . ,  N. Y. ; Owens, Lane 
Dver & Co .. Hamllton.O.; OneIda Communlty.Oneld .• N.  Y 

N O Y E ' �  lYIUIPurmshiDgWorks 
are the largest In the UnIted States. Thev make Bnrr 
Millstone •• Portable Mms. Smut Machlne.,Packers, Mill 
PIcks. Water Wheels. Pulleys and GearIng. specIally 
adapted to fiour mll�: T�e�M�)J ';i'\ib":��U1falo N. n 

American Saw Co. HemOVf'R itR RlH zin eR8 Office, MV 1st . 1874, to 
TRENTON N .  J. -=GE=-;O�R-";-:GEBA[NES-&-co:,-

Manufacturers, Syracuse, N. Y. Your BuUdiDgs TANNATE OF SODA is not Patented, ani 
cannot be Patented. Thoma.'. Fluid Tannate of Soda. i8 a perfect Succe88 for removing Bca.le from steam Boners, WITHOUT INJUBI�G BOILER. It has removed WITH GENUINE 

FIRE AND WATER PROOF PAINT. ¥���eb� 3�.��at� ����. �hn�I;;,:son�r�o��i�eVU:�v.!�� .a ve. 20 times Its co.t In repaIrs of Boilers. Sold In 

AGENTS WANTED IN EVERY TOWN. 

N. Y. SLATE ROOFING 00. , 

No tar Is used In this compOSitIon. one coat of whIch I. 
equal to .Ix of ordInary paint. and STOPS EVER Y 
LEAK. FillIng up all holes In .hlngle. felt. tIn or Iron 
roofs ; never cracks nor scales off ; and 1s only 80 cents a 
gallon. ready for U8e. wIth a liberal Itl.count to the trad •. 
Two gallon. will cover 100 sq . ft. of shIngles, or over 400 of 
tln roof. 

���e �(:Wcen�. ���·j,��n�t::ie�. ��i� ��el�hl:J t�(c�°6t other preparatIons" and superIor to all other •. Idaress orders to N. SPENtJER THOMAS. Elmlra. N. Y. 

:IE < u :::t - Z - (I) I- (I)  I- O O ..J V)  
BXTRA REA VY AND I.PROVED 

LUCIUS W. POND, MANUl!'ACTUkD 
Office, 6 Cedar Street, N. Y. lIT Send, for le.timonial8 and full particulars. to P. 0 

Box 1,'161. New York. 
Worcester, Man. Warerooms. VB Llbert�����t.t�nJ%rkAlrellt. 

Persons out of work, or that have 
�g:�: f��epOc;�r earnh1'i;� f��;;' � FOR SALE to 80 cts. per hour.Dftf. " plea.ure to . • rnr. one.-Say- where you .aw thIs. and send for full de.crlptlon to W. 
�A��E���:�·.��iVa�kltpl��·dH· The BaniSOD Boner Works sen 00 L APP ARAT'S Si tuated on the line of the Penna. R.R. on the Schuy-Ik!ll River.J.adjolnln� the U. S. Arsenal. PhiladelphIa. com· 

ILLUSTRATED PRICED MAN UALS, 

in four parts, viz. 1st. MATHEH..lTIOAL. 2d. OPTIOAL INSTRUMEl<TS. 3d. MAGIO LANTERN. 4th . PHYSICAL AND SCHOOL-ApPARATUS. Maned to anv address for 10 ets .' each . JAME!!! W. QUEEN &; CO., 601 'Broadway. 924 Che_taut Street. New York. PhiladelphIa. 

mOH PLAHBRS ENGINE LA'l'HEJ!:.DRILLS, &c. Send for Prlce�lst. JlEW HA Y AN MA!(UFACTUBIING CO.,  New HaVlin. Conn. 

pt lslng all the Real Estate (about 10� acre.) . wIth BuUdlngs. ,ractory. DweIJIng •• Warebou .... etc .• thereon, 
lnaChlnerl' tools, patterns, drawtngs, and all the necessaries for carrying on, and the Patent r1ght for, the manu· 
facture 0 t bls well known and .uccessful Strlam Generator. ThIs e.tabJlshment Is In first clas. order In every 
respect. and has facllltle. for turnIng out 300 Horse Power of Boller. per week. There Is now In u.e over FIfty 
Thoman d Horse Power. wIth a present steady demand. The .h0S: have both rail anI!. water facllltles for sblp· 
gin�o���.�re:J�rel��lh:rarnr.,�:f£��!�ar��� machIne and foun y work in conjunction wIth the manufacture 

EXECUTORS OF THE ESTATE OF JOS. HARRISON, JR., DECEASED, 
No . 10 North MerrIck St . •  Penn Square. Philadelphia. Pa . 

Univo rs a l ll rill Chu ck 
c. H. REID'S PATENT. AUGUST 12, 1878. 

�::eCCde::;'bf:��!:r a":Jd��t"e�. b1r�IAsu��ffsl�ro:�O�g". ��fl size. and will hold much larger by turning down .hank. to ". 
�����te�t �!�k�f :�1:�;"a£.e�J� \,���n�t ���g{n"��h�la� u.e. WOrIlnl' perfectly. All are Bold with full warrant. to b. returned If not satisfactory. F. A. HULL & CO .. Manufacturers, Danbury, Ct, Send for Illustrated Descriptive. Circular. 

SE.ND FOR 
. CIrcular. de.crlptlve 

of the 
GOODENOUGH Improved -.-!I0rseshoe. 

All fitted for u.e. 
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